
DISCUSSION. 

Mr. W. H . German said as the one who had 
moved the adjournmen t of the discussion at the las t 
meet ing on Mr. Rae's paper, he might say that he was 
an entire s t range r to coal mining , and would ask the 
members to excuse him for any shortcomings: If the 
paper had been read a t a meeting of Newcastle or Wo~ 
longong eng ineers , it would, no douEt , have receive d 
a la rger a moun t of cr;ticism than a t the hands of Sydney 
engineers . The enterpri e shown by capitalis t s in en
gaging in such an enormous undert aking a s thi s at Bal
m ain was to be commended . It showed that they had 
g reat fa ith in the geologis t s who had p redicted that coal 
would be found a t such a great depth, and in that local
i ty. When the coal wa s reachea, tile enterprise would 
receiv,e a well merited reward. It was s ta te d that there 
wa s a hundred and thirteen mill ion of t ons of coal in 
the mine. Asuming for the moment that the output 
would be two thousand t ons per day, tha t would mean 
two hundred years' continuous working. A comparison 
might be made as to the cost of hauling from such a 
d epth and hauling over a leveL He believed that a 
penny per mile per ton was a customary charge for haul
ing over the l,evel, and asuming that the p rice of boiler 
fuel wa s ras. per ton and 2Mb. of coal consumed per 
horse-power per hour , he e s t ima te d that the coal could 
be lif ted a t a halfpenny per t on for half a mile. That 
was leaving out of the reckoning interes t on capital. It 
would be interes ting to kn ow if Mr. Rae had taken ob
servat ions of t he increase of temperature a s the work
ings g ot deeper. The retaining wall was a most impor
t ant engineering work, and it was to be hoped tha t some 
information as t o the quantities or cost would be given . 
The plans and specifications were most complet e, and 
h e was indebted t o Mr. Rae for the loan of them when 
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"building a wall for the Suger Refining Company at Pyr
m ont. . It had cos t about £ 9000, and colonial cement 
'was used throughout. The cement was of Goodlet and 
Smith's make, and was found to be very sat isfactory. 
He unclerstood that Mr. Rae had arranged for an econ
'()miser in connection with the boilers. That was an 
'object lesson for all manufacturers who had an installa
tion of land boiler s. If it paid coal miners to have 
economisers , how much more would it pay those who 
'had to pay the enhanced price of coal? Mr. Rae had 
referred to the small quantity of water that he had to 
deal with. He believed i t was 500 gals. per hour, and 

·it came almost entirely from about the 700ft. level. 
There was a kind of g utter round the shaft to catch the 
water at that level, and then it was allowed to fall at 
the bottom, to be afte rwards raised . That represented 
'something like 4 h.p., not a very serious amount; but 
the question was whe ther steam pumps should be use d 
fo r saving tha t expenditure of power. He would regard 
Mr. Rae' s paper only as the first volume of his contri
bution on this subject, and hoped that as the works pro
gressed, furthe r instalments would be forthcoming. 

Mr. Pa rton said that some years ag o he had been 
:asked to repor t on the prospects of the undertaking. 
This was long before the soil was touched, and he gave 
wha t he thought was an unbiassed report from a mining 
po in t of view chiefly, ' bu t also from a geologicaL poin t 
-of view. He was then of opinion that it was a feasible 
undertaking. From a mining point of view, and fro m 
·a geological poin t of view, he had not the slightes t doubt 
about it. Professor David and others had given opinions 
en the subjec.t , and those opinions had since been forti
fie d by the results of the test bore. In his professional 
career in the colony , extending over eleven years , he 
bad met many engineers and others interested in coal 
mining, who could not g et rid of a somewhat se~fish feel

-ing in regard to this projec t . They t ried to throw cold 
water upon it, and one of those engineers said that there 
would be so many dykes and faults that it could not be 
'worked at a profit. Dykes we re as common to coal
fields as were seeds , and he could scarcely mention any 

<colliery tha t had no dykes . There were fewer dykes ' 
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in this area than in other par ts of the colony of a similar
cha racter. As a g eoiogist and mining enginee r he had 
no fea r of the results in the working of this mine . H e· 
had had an opportunity of g oing into de tails with Mr. 
Rae a s to cost in connection with this mine . They had 
provided for all possible contingencies : Mr , Rae had. 
g one into it so thoroughly that if he were met with con
t ingencies of an unfavourable chara cter ; he was quite 
prepared to meet them. He had been in de eper mines,. 
and the te mperature had ca used no diffi culty . The ccal. 
had been obtained a t a p rofi t , . and there was no reason 
why this undertaking should not be one of the most suc-· 
cessful in the colony . 

Mr. Scoulla r said it wou} d be of inte rest t o know wha t 
the ra is ing of the. coal would a ctu ally cost. An allow-· 
ance of 2Mb. of coal per h .p . for ra ising the coal from 
the bottom of the pit would, he thought, be a very small:. 
amount . In many works of a similar kind the consump
tion goes up to a s high as 41b . of coal per h. p . Econ
omisers were very serviceable , bu t in some of the recent 
numbers of American j ourna ls he noticed that some lead
ing fi rms who had placed huge machinery for electric 
traction we re doing away with economisers and using' 
some other system . 

Mr. Ferrier considered the paper did not g o sufficiently 
into det a il to enable them to con sider the matter fully 
f rom an eng inee ring point of view. He would like to· 
know if in building the wa lls in lengths of seventy or 
eighty feet wa s there -any special method of bonding 
the parts tog ether. He unders tood that the ballast wa s 
t ipped immediately behind the wall, and that it . wa s de
posited from truck s and not hand-packed a s usual , and 
it would be in teresting to know if that method is con
sidere d as good . He would also like to know something 
of the method of working the coal from the pit mouth 
to the vessel, indicat ing how the various qualities are· 
to be graded and quantities s tored ready for shipment. 

Mr. Bolton desired to k now if there were not some 
~dvantages in the way of venblati.on oin allowing the 500 
g als . of wa ter per hour , which a ccumulate d at the 700fL 
revel , to drop to the bottom of the shaft. 
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Mr. Hector Kidd said that water was used for that 
.:purpose, but the quantity of water mentioned as drop
p ing in· the shaft would produce very little ventilation, 
.and he thought it would be better to pump it from the 
700ft. level than to expect to get any ventilation from 

·it. 
Mr. Hargrave did not think Mr. Rae had made any 

mention of the disposition of slack. 
The President said tha t Mr. Rae's paper was one of 

. great value to the mining community and of a special 
interest to the members of the Assoication who had had 

.an opportunity of visiting the mine and seeing the works 
in prog ress. They must have been greatly impressed 
with the magnitude of the work, and the thorough man
ner in which it had been carried out. The Rev. W. B. 
Clark and others had given evidence of their belief that 
a seam of coal would be found under Sydney Harbour, 
and the test bores which had been subsequently put down 
proved the accuracy of their forecast. The excellent 
paper read by Mr. Rae gave a 'very fair descript ion of 
the works now being carried out. The works had been 
planned and carried out with great care, and the safety 

·of the workings had been kept constantly in view. The 
·execution of the works now in progress reflected great 
·credit on Mr. Rae. He had considered the question of 
ventilation, and the capacity of the fan was 400,000 

·cubic feet per minute , with a 4tin. water gauge. The 
figures were so striking that he had figured out the 
power necessary to drive the fan, and found tha t it 
worked out from 400 to 500 indicated horse-power per 
hour. He had pointed out to Mr. Rae that this was a 
v,ery high wa.te r gauge, but he accounted for it by the 
fact that one cannot foretell the plan on which the mine 
would have to be work,ed, and tha t in working a large 

.area a high water gauge would be got. Such a powe r
ful fan as that would ensure a perfect circulation through 
,all the adits, no matter how restricted or how long they 
might be. That was the reason why the water gauge 
provided for was so high. In looking up some figures 
:he found that the average was 1.7 inches for the greater 
number. . A great number had from lin. to l -tin., and 

·,there was found to be sufficient suction in the fan to pro-
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duce the required ven tilation . • There could be no doubt: 
that the high water gauge under which the fan was in
tended to work would e ns ure a great circulation of a ir 
in all par ts of the mine. Mr. Rae had g iven some figu res.. 
showing the speed of the winding . The fastest was 20.7 
mij.es per hour; that was the mean speed . The maxi
mum speed would be 29 or 3 I miles per hour. That was · 
a pretty high ave rage. While the paper was being read 
he remembered having seen a good article which was 
read before another Institution some years ago, and he · 
looked up the figures used on that occasion. In four 
Lancashire mines, with a depth of I 530f.1., the mean 
speed was 20 miles per hour, and the maximum 30. The · 
coal raised per hour was 56 t ons . In another mine, 
I9 I4ft. deep , the mean speed was 24, maximum 39 .2 . 
Coal raised per hour, 9 2 tons. In a 24I8ft . mine, the 
mean speed was 30 and the maximum 5 1.9 miles per 
hour. The cage in starting from the bottom s tarts from 
a stage of rest , so that the maximum speed is within · 
a reasonable figure of double the mean speed . The 
next was I 800ft ., the mean speed 24.6 mi)es per hour , 
maximum 49. The coal raised, 85 tons per hour. The 
next was I350ft . deep, the mean speed 19.2, the maxi
mum 35 . The coal per hour, 102 t ons . The next was·· 
in Durham, 738ft. deep, the mean speed IS per hour , 
maximum 27 :7; coal, 100 tons per hour. The next was . 
r 548ft . deep, mean speed 20 miles per hour, maximum 
3 r ·7; coal, 80 tons per hour. Mr. Rae had s tated that 
he e xpected to discharge 200 tons per hour. That would 
takJe an engine of r600 h .p . The estima ted quantity 
of coal to be mined is 11 3,000,000 tons , and that has . 
to be raised a distance of 30ooft. With the usual al
lowance it would require fou r indicated h.p. fo r every ton 
of coal raised to the surface . As to the ins talla t ion of 
the economiser, he would draw special -attent ion to the 
description of the bailer installation, by whicFi it would 
be seen that Mr . Rae had been mindful of fuel economy. 
He presumed that steps had been taken for the utilisa-·· 
tion of the exhaust s team. Mr. Scouller had stated 
that in America they were not using economisers, and 
he was surprised to hear that, but if they did not use 
that particular kind they might be using one of another 
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name. I t was undoubte d that Green's Economiser had 
stood the test of time. He had intended asking Mr. 
Rae a number of quest ions per taincing to the working of 
the plant , but as this paper dea lt only with the construc
t ion of the works he would not ·do so . When the work 
was completed and in full working order, possibly Mr. 
Rae would be good enough to give anothe r paper deal
ing w,ith the e quipment of the mine. Members were 
greatly indebte d to Mr. Rae fo r his valuable paper. He 
would like to call a ttention to the analysis on page 30 
of the paper. From tha t analysis it might be safely in
fe rred that the coal would be ,in g reat demand fo r steam
ers. I t would take a very fair draught , as it was a 
somewhat hard coal. St.eamship owners were recognis
ing the advantage of a good draught, and! by leng then
ing their chimneys they would have no trouble in getting 
good results from the coal from the Sydney Harbour 
Colliery Company. He desired to express his very g reat 
appreciation of the paper. One could not help feeling 
all through that the conception of the whole thing had 
received very great a ttention . It had been his privilege 
to vUsit the mine twice, and he had been very much im
p ressed with what he had seen . Everything seemed to 
have been thoroughly adjusted and thought out . Every 
detail and every matter pertaining to economy, efficiency 
and safety had been carefully and fully considered by 
Mr. Rae . 

Mr. Rae said he had to thank the members for their 
kindly criticism of his paper. They had been very lenient 
with him, as in deahng with such a subject one was 
liable to leav·e out interesting points . The difficulty was 
not in finding maternal to write a bout, but to condense 
that material. In reply to wha t Mr. German had said 
in regard to the e nte rprise of the Company in starting 
these works, there was no doubt it was a plucky under
taking . Many of those interested in it were largely in
tereste d in mining a t home, and deep coal mining was 
not new to them . They were fully satisfied with their 
prospects here, and they were prepared to carry out the 

. undertaking in the best possible manner. The Chair
man of the Company was a Yorkshire colliery proprietor 
who knew what coal mining was, and many of the other 
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!;hareholders we re largely interested in coal mining. On 
such rindisputable evidence as they had as to the exist
e nce of coal the re was r eally after all little or no risk 
in the undertaking. The bores which had been put down 
a t Cremorne were re ally not put down so much with a 
view of proving that coal was there, as of proving that 
the opinions formed as to the depth a t which the coal 
would lie were reasonably correct. In estimating the 
cos t of deep sinlcing and the necessary plant for wind
ing, ventilating, etc ., one had to have reasonably correct 
figures to go on. Mr. German had referred to the es
timate that the re were 113 million t ons of c~al availabJe. 
A considerabl.e allowance has been made in tha t es ti
ma te for loss in working. If they took the specific 
g ravity @f the coal and the acrea ge and thickness of 
the seam- providing the thickness of the coal seam were 
continuous-there would be a very much larger quantity 
of coal in the Company's holding than 113 million t ons. 
In making a rough estimate , some people reckoned that 
100 tons per inch per acre were sufficient. This coal 
has a higher specific gravity than the Newcastle coal, 
and in 10,000 acres a slight difference in the specific 
gravity of the coal would amount to a very conside rable 
number of tons . Mr. Ge rman was right in saying that 
on these figures, capacity of the Company's coal-field 
would run into about 200 years, if they were putting 
out 2000 tons per day. That was a big output, and 
there was no colliery in this colony that put out any
thing like 2000 tons per day. He doubte d if the largest 
colliery in New South Wales put out more than 1500 
tons per day. It was a very big thing to say that one 
colliery which put out half a million tons of coal per year 
would last for practically 200 years . As t o the com
parat ive cos t of deep hauling a s compared with Jevel 
hauling, Mr. German had said that the cost of level haul
ing was about a penny per ton per mile, and that he 
reckoned that the coal would probably be lifted for a 
halfpenny per ton , asuming that 2Mb. of coal per h. p . 
was consumed in the engine. It was a difficult matter 
to separate the exact cost of winding and t o say what 
it was . It would require the making of minute and very 
carefu l and frequent test s of fuel and water consump-
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tion in the boilers , oils and other s tores in the engines, 
.and other matters , and he chid not know that it was 
-ever done. It was not done in the colliery pay-sheets , 
.and the question of the a ctual winding of the coal was 
never kept wholly by itself. It took one man to handle 
.a large winding engine rais ing a large output, but one 
might have a small e ngine and a small output, and it 
w ould s till take one man to handle the engine. To 
xeally dissect the cost of a ctual w:inding correctly, the 
·ques tion of the wages of the driver and price of all en
.gine s tores used would have t o be taken into account . 
As to the increase of temperature, notes were being 
made, with , he hoped, the greatest possible care. It 
was very seldom that a better opportunity of noting the 

'increase of rock temperature could be had than in the 
sinking . of these deep shafts. So impressed were the 
Underground Temperature Committee of the British As
·sociation for the Advance ment of Science, that they sent 
·out specially made thermome ters to the mine . Pro
fesso r Evere tt sent to Professor iJavid specially made 
thermometers in copper cases. In srinking the shaft at 
intervals of every 50ft., two holes were made in the walls 

-of the shaft of a depth of Sft ., one on e ither side of the 
·shaft. The holes were allowed to remain open for about 
36 hours, sometimes a lit tle longer, to allow any heat 
gen erated by the percussion of the drill to escape. Afte r 
.that, the thermometers were 'inserted in the holes , which 
we re carefully pl ugge d up . To begin with, they used 
.only slow-action thermometers , one in each hole, but it 
.had a fterwards occurred to them that it might be wise 
to use a maximum thermometer in each hole as a check 
·on the o thers. They were very much Eke ordinary 
.clinical thermometers tha t doctors use. The holes were 
plugged up with 6in. of g rea sy cotton waste placed next 
to the thermometer, and on top of that plastic clay was 
rammed in. The instruments were left in the holes 
sometimes for a week or a fortnight. They took them 

.out a s occa s ion required without hindering the work. 
The Chairman desired to know if the waste were in

t ende d to be used a s a non-conductor. 
Mr. Rae said tha t the plug was that recommended by 

.the Underground Temperature ComfIlittee . To the 
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cases of the thermometers ' the re were strings a ttached: 
and pliable wire to the cotton waste. The instruments. 
were read direc tly they were drawn out . When p lacing 
the maximum thermometers in the holes, care was taken 
to see they registered a lower tempera ture than that 
likely to be recorded when taken out ag ain . Mr. German 
had suggested. as to the quay wall that a t some future 
time further informati'On could be g iven on this matter. . 
Speakillg fo r himself , it would give him great pleasure t o. 
g ive further information about tha t wall, and he thought 
Mr. Scott could. give an interesting paper a lso on such , 
work. Mr. German had mentioned -that the Colonial 
Sugar Refining Company' wall cost £ 9000. The cbst 
of -their wall and of the work ou tside in deepening the 
berth for vessels was more than double that. They had' 
over 6000 yards of concrete in the wall and 3000 to. 
4000 yards of excavation . He coula not say from· 
memory what the wall it self cost, because the building 
of it and the excavation was all one contract . In this 
work they also used Good!-et and Smith' s colonial cemen t" 
and fo un-d it entir·ely satisfactory, and t hey were using 
it :in a ll their work. In the quay wa ll. alone there were
over 6000 cask s used, and in other work they expected ' 
to use about 6 ,000,000 bricks , which would require at 
least 6000 casks more . As to the fuel economiser, it 
was ridiculous to say :it did n ot mat ter how much coal 
was burnt a t a colliery . If a t on of coal could be saved' 
'it was better t o save it and sell tit; besides , the econ
omiser, by heating the feed water , saved wea r and tear 
in the boilers. Mr. German had asked why the water 
in the shaft was allowed to fall and be ra ised again . 
Mr. Bolton was correct in his surmise tha t the water 
dropping from the 700ft . level helped the ven tilation . 
The falling of the water a]one would not help the ven
t ilation to any extent, but ci.t certa inly cooled the a ir 
curr·ent. There had been such a quantity of lime pre
sen t in th~ water, from between the 600ft. and 700ft . 
levels , that the 2in. pipes originally put in to take the 
water down g ot blocked up On less than a fortnight, and 
he could not put his li tHe finger into the pipe. They 
were, therefore, obliged to take the pipes out and re
place them with wooden boxes 3in . square. These were' 
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no t of course , qui te watertight, consequently there was. 
a cons tant spray of wate r -in the shaft which cooled the 
ai r considerably . When the bo~es got blocked by the 
lime they took them to pieces and cleaned them out. 
The incrustation was a beau tiful freak of nature . 

A nother reason why they did not pump the wa te r from 
the 700ft. level direc t wa s tha t it would eventually be 
use d to lay the dust in the mine. They would take the 
wat~r down in to the workings at very high pressure and 
allow it to spray in very fine j ets into the un take air cur
ren t . The air would be thus damped, and it would lay 
the dust, which was an important thing in a mine where 
there was likely to be infl ammable gas. For· thes.e rea~ 
sons a nd on account of the trilling quantity i t was. 
thought be tte r to deal with the wa ter in the manner in
dicat ed in the paper . 

Mr. H . Kidd ask:edif Mr. Rae apprehended any trouble· 
from incrustation in the pipes fo r the proposed spraying 
of the water. 

Mr. Rae said tha t the lime seemed t o be getting less 
and less , and he hoped would soon entirely disappear. 
Referring to the estahlishment of the colliery, li t was 
undisputed that to a city like Sydney the fact of having 
its own coal supply alongside deep water was amportant. 
The bringing of the la rgest vessels within 1O0 yards of 
a colliery shaft was quite unique . It had guven him a 
great deal of pleasure t o writ e this paper, and thought 
he could safely say he would promise it would not be the 
las t . Mr. Parton had referred to his statemen t that the 
strata in the sha ft agreed wtith the bore . The compari
son was most interesting . To think that in 3-! miles 
there was only a difference of about 60 feet was mar
vellous. Every day he took careful notes of the strata. 
as well as measurements . All the specimens they took 
could be seen in the Geological Museum, to which place 
t-hey were sent. Mr. P arton had referred to the selfi sh 
feeling shown by some mining engineers , which was very 
much to be regretted . Surely in so young a country 
en terprise such as theirs should n9t be discouraged, pro
vide d it was being carried out on proper lines. There 
was no doubt tha t inany of the other colliery companies 
had shown great jealousy. As to the question of dykes. 
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and fault s , they did not expect that they would be with
out them. There was nothing very hurtful in a dyke 
o r a fault. They were common all ove r the coal mining 
world. In Sydney they had a splendid opportunity for 
tracing those things ; they knew practically all the dykes 
t ha t exis ted. In a large area covered with soil where 
the outcrops of dykes could not be traced, it was often 
a difficult matter to know what evisted, but there was 
much less chance of any trouble like that about Sydney, 
where-what with roads, sewers , ra1lways, gas and 
w a ter mains, etc ., all requiring the carrying out of ex
cavations in all directions--splendid sections of the cOlln
try were got, and any dyke s or faults had ltHe chance 
o f escaping observation. Mr. Pitman (Government Geo
logis t) and Professor David, in their geological survey , 
took the greatest pains in tracing all the dykes that could 
be seen all round Sydney. Mr. Parton had referre d to 
their being prepared for any emergencies. They had 
prepared for emergencies, at all even ts as far as i t was 
possible for mortal beings to look ahead of things. Be
fore the sinking was begun, a large sum of money was 
set a side for dealing with water in case it was met with, 
but they had not met with it. To show what trouble 
was sometime s experienced from heavy water, he might 
mention that a few years ago in Yorkshire, in a sinking 
p it, six pumps were at work, each throwing 70,000 gal
lons per hour, totalling 420,000 gallons per hour. That 
quantity fonowe d them down over 300 feet. He had 
read of one sinking where 10,000 gallons of water had to 
be pumped per minute. That was twenty times a s much 
wa ter in a minute a s they were making per hour. Mr. 
P a rton had re ferred to the profit in worknig. The ques
t ian of the possible profit t o be made by their Company 
was in a nutshell . It was simply a question of saving 
freight. They did not pretend they were going to mine 
c oal as cheaply as anyone else. The extra .cost of min
ing would not be very great, and it would not cost them 
anything in fr,eight from the pit t o the ship. Their coal 
would go direct f rom the colliery into the ship. If they 
had been a couple of miles from port they would have 
had to look forward to spending probably £50,000 on 
rolling s tock , and that would have to be kept in repair. 
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Mr. Scoull er had referred to the h.p. r equired, and sug
gested 2Mb. per indicated h .p . was very small . Mr. 
German had suggested 2-tlb. It was impossible , at pre
sent , for him to say definitely what it would cost to raise 
coal from their shaft. He thought Mr. Scouller was 
r ight. He did not expect for a moment tha t the coal 
consump tion per i .h .p . in the winding engine would be 
less than 6Ib ., indeed it might be more . It would de
pen d whether they eventually went in fo r condensing . 
As to people doing away with economisers, he thought 
they were one of the best appliances for saving fuel. 
The figures Mr. Kidd quoted a s to the saving we re fu lly 
,borne out. Mr. Scouller had a sked wha t measures were 
used in locating the colliery. If one looke d a t a coal 
seam as one would look a t a reef, the ques tion of the 
location of the shaft would be a serious matter, but there 
is one· continuous coalfield from Bulli on the south to 
Newcastle on the· north, only disturbed here and there 
by a fault or dyke, not to a very great extent. As to 
the position of the shaft , if they were to sink a shaft 
unde r that room they would, he fel t sure, get the coal 
j ust as they wo uld at Cremorne or a t Balmain. Mr. 
Ferrie r had a sked about the bonding of the wall. Each 
length was t oothed and the other bonded in tha t way. 
It had proved quite satisfactory , and there was no sign 
of cracking a t those joints. Mr . Ferrier a sked why the 
ballast wa s tipped behind the walls. It was not t ipped . 
It was 1owered · down in the s·ame boxes which had been 
used for lowering the concret e . The boxes were lowered 
down behind the wall and on to the various steps . That 
was carried out until it had a na tural slope shorewards . 
The rest of the s tuff was afterwards tipped shorewards . 
As to the ques tion of working the coal from the PIt'S 
mouth to the vessel, he had no t dealt with the ques tion 
of raising the coal, in his paper, which was only a de
script ion of the works already completed . On some fu 
ture occasion he might describe tha t. Mr. Hargreaves 
had asked -if it were proposed to go iri for coke making . 
That also was a question fo r the future . In the ques
tion of ventila tion the capacity of the fan was referred 
to ·by Mr. Kidd a s being great. Mr. Kidd' s figu res a s 
to the power required for driving the fan were correct-
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.P rovi:sion had been made for a bigh water gauge, a s 
when the mine workings were extended to a grea t dis
tance f rom the bottom of the shafts there would natur
ally be a considerable amount of friction. He ' knew of 
many cases where equally high water g auge was ex
perienced, andhad some particulars of a similar f-an to 
their s in :.vhich provision was made f'Or a five inch wate r 
gauge. Mr. Kidd referred t o the speed of winding. In 
the paper under discu·ssion he ha d quoted for the speed 
of winding from the sinking pit only. The speed of coal 
winding at their colliery wou1d be much greater than 
that . Mr . Kidd had given some interesting fig ures in 
regard to this at some English collieries . The maximum 
he quote d was some where about 5 I miles per hour. 

Mr. Kidd said tha t it Was in Lancashire . 
Mr. Rae said that possibly the Rosebridges Colliery , 

near Wigan, was referre d to by Mr. Kidd. At that col
liery he believed the speed of winding was 5100ft. per 
minute, which was close on ~ I miles an hour. The 
ques tion of horse-power requi;ed to draw the coal ha d 
been referre d to , and Mr. Kidd mentioned about 1600 

per hour. In the middle of the running the engine would 
be devdoping something about that. 

Mr. ScouJler : How was the bucket steadied? 
Mr. Rae : They had a system of guiding buckets WhICh 

was entirely new to the Australian colonies, and one 
which had only been used in one or two cases ·at home. 
There were some fe atures which were entirely new. The 
sca ffold on which the bricklayers worked was made 
double-decked, with a hatchway for the bucket to pass 
through. ' It weighed about 41 t ons , and wa s suspended 
by two wire ropes, which a re us,ed as guides for the 
bucket, and the weight of the scaffold kept them suffi
ciently rigid. 

Mr. Howarth asked if Mr. Ra.e would say something 
as to the records of in crements of te mperature of the 
rock. 

Mr. Rae said that last December, P rofessor David, 
Mr. Pittman (Government Geologist) , and he had read 
a paper before the Royal Society of New South Wales , 
-as to the rock temperatures a t the depth then attained-' 
150ft . They found the increa se was Ideg . for about 
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·90tft ., which was considerably lower than wha t was 
.considered the world's average . T he limit of deep min
ing was more a question of tempera ture than anything 
,else. At the Calumet and Hecla Copper Mine., near 
Lake Superior, in America, where they had the lowest 
-increase of temperature on record, they were mining at 
a depth of almost 5000ft. 

The Chairman: Would not the temperature be affected 
by the spray which is proposed ? 
- Mr. Rae : To a cert ain extent it would, and, of course, 
it would be reduced by the air current . He had been 
speaking of the temperature of the rock, not of the a:ir 
in the shaft itself. Recent trials he had made at the 
1955ft . level showed that whilst the rock temperature 
was about 85 -tdeg., Fahr., the temperature of the air in 
·the shaft was 7I ~deg . , the surface tempera ture being, 
.at the time , 80~·deg. in the shade and breeze, and 82deg . 
-au t of the breeze. 

This paper is illu strated by Plate I. 
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