Technical and Bibliographic Notes / Notes techniques et bibliographiques

The Institute has attempted to obtain the best original
sopy available for filming. Features of this copy which
may be bibliographically unique, which may alter any
of the images in the reproduction, or which may
significantly change the usual methaod of filming, are
checked below.

Coloured covers/
Couverture de couleur

Covers damaged/
Couverture endommagée

Covers restored and/or laminated/
Couverture restaurée et/ou pelliculée

Cover title missing/
Le titre de converture manque

Coloured maps/
Cartes géographiques en couleur

Coloured ink (i.e. other than blue or black)/
Encre de couleur {i.e. autre que bleue ou noire)

Coloured plates and/or illustrations/
Planches et/ou illustrations en couleur

\/ Bound with other material/
Relié avec d'autres documents

1 Tight binding may cause shadows or distortion
v along interior margin/

La reliure serrée peut causer de ’'ombre ou de !a
distorsion le long de la marge intérieure

Blank leaves added during restoration may appear
within the text. Whenever possible, these have

been omitted from filming/

Il se peut que certaines pages blanches ajoutées
lors d'une restauration apparaissent dans le texte,
mais, lorsque cela était possible, ces pages n‘ont
pas eté filmees.

Additional comments:/
Commentaires supplémentaires:

This item is filmed at the reduction ratio checked below/
Ce document est filmeé au taux de réduction indiqué ci-dessous.

10X 14X 18X

L’Institut a microfilmé le meilleur exemplaire qu'il

lui a été possible de se procurer. Les détails de cet
exemplaire qui sont peut-&tre uniques du point de vue
bibliographique, qui peuvent modifier une image
reproduite, ou qui peuvent exiger une madification
dans fa méthode normale de filmage sont indiqués
ci-dessous.

Coloured pages/

Pages de couleur

Pages damaged/
Pages endommagées

Pages restored and/or laminated/
Pages restaurées et/cu pelliculées

-] Pages discoloured, stained or foxed/

v Pages décolorées, tachetées ou piquées
Pages detached/
Pages détacheées
Showthrough/
v Trans
parence

Quality of print varies/
Qualité inégale de 'impression

S Continuous pagination/
Pagination continue

Includes index(es)/

Comprend un {des) index

Title on header taken from:/
Le titre de I'en-téte provient:

Title page of issue/
Page de titre de la livraison

Caption of issue/
Titre de départ de la livraison

Masthead/
Générique (périodiques) de fa livraison

2X

26X 30X

12X 16X

20X

24X 28X 32X




THE CANADIAN MINING AND MECHANICAL

REVIEW.

117

> pD‘ i) .
\ \
NECHANICALREYEEYO)

,.‘3”'.“:': S 2

CONDUCTED BY « = « « « « R.T.Aa. BELL.

THE OFFICIAL ORGAN
— O ——
HE COLD MINER'S ASSOCIATION OF NOVA SCOTIA,
THE UNITED MINING SOCIETY OF NOVA SCOTIA,
THE ASBESTOS CLUB, QUEBEC,
THE GENERL MINING SSOCIATION OF QUEBEC.

OFIFICES:

Victoria Ghambers, 140 Wellington Street,

OTTA T A..

Vol, XIII. JULY, 1Sg4. No, 7

The School of Mining at Kingston.

This School begins its second session next
October, with increased stafl and equipment It
has already done good service in giving to men
interested in our mineral wealth opportunities
for acquiring precise and practical knowledge of
this subject. This it has done not only by its
regular classes conducted throughout the session,
but by special short courses at the School and
at Marmora. This latter feature of the work of
the Mining School commends itself to us as of
great importance and value. The men who
attended the class at Marmora speak in the
highest terms of the character of the work con-
ducted by Mr. Hamilton Merritt. \We note that
in the calendar for 1894-93, just published, pro-
vision is made {or extension of these classes to
other mining centres. No doubt practical men
will be ready to take advantage of this oppor-
tunity. We note also that “the School is pro-
vided with chemical laboratories, an assay, a
blowpipe, and a petrographical Jaboratory. There
will be built during the summer a mining labora-
tory and experimental reduction works, swhich
will be furnished with a stamp mill, concentra-
tors, separators,amalgamators and pther machines
with which ores are treated at the mines. The
machines will be of sufficient size to operate upon
large quanuties of ore, and thuse opening up
mnes are invated to send in large samples of ot
(a ton is a good sample), to be put thruugh a
mulling process in order to test the suitability of
the proess for their ores.
nustakes may be avoided.  The School is pre
pared to undertake a imited number of such
tests and will charge only fur ruaning capenses.”

These laboratories must give every opput
tumty for practical study :n assaying and milling.
Ceruficates are given by the Schoul fur a speaal
course in Analytical Chemistry and Assaying,
The course as laid down in the calendar is very
<complete and practical,

In our opinion the proper functions of a
Mining School in Canada are (1) to provide
education more particularly in those subjects

In this way, costly

which bear upon the discovery, winning and
dressing of ores, rather than upon smelting and
metal working , (2) to give oppurtumty fur work
ing out problems i Canadian suning, ure dress
g, Xc., and (3) to lead the way in improving
methods at present in vogue, and in suggesting
new methods, to keep a step in advance of the
requirements of the country; to be the pioneer
in mining ideas.

The School at Kingston bids fair to discharge
most, 1f not all, of these functions.

-t @ P o e

Mr. Iugh Fletcher, B.A.

On the eve of the visit of Canadian mining
men to the Sydney coal field, the subject of our
portrait this month is, appropriately, Mr. Hugh
Fletcher, B.A., whose geolozical investigations
in this ficld are so widely known and have been
of so much value to the development of the coal
mining industry of Cape Breton.

‘The official reports of the Geological Survey
since 1874, speak for themselves of the zeal and
indust.y of Mr. Fletcher in the work of unravel-
ling the structure of Cape Breton, and recording
its resources, and mapping the surface configura-
tion as well as its geological features. Of Mr.
Fletcher it may be said no other living maa is
possessed of his familiarity with crag and fell,
with wave washed cliff and wood encumbered
dell throughout the Island of Cape Breton.
From (ape North to Cape Porcupine, from
Cape Mabon to Scaterie, he knows it all.

Mr. Fletcher was born in London, England,
of Scotch descent, in 1848, and emigrated to
Canada in 1857, when his father leased the
Bruce copper mines. He is a graduate of
Toronto, with honors in languages and science.
His vacations were spent with his father at the
various operations with which he was engaged,
and he thereby acquired a valuable insight into
copper, silver and gold mining and the associate
rock formations. A term spent in an enginecer’s
office fitted him for the preparation of the neat
and careful mapping for which his geological
work has since been disiinguished. In 1872 he
joined the Geological Survey of Canada, under
Mr. Robb, in Cape Breton. On Mr. Robb’s
resignation he succeeded him in the charge of
that important work, and cver since has devoted
himself to the survey of Lastern Nova Scotia.
It was 0 1875 that he made the impurtant dis
cuvery of copper ures an the ‘Coslicath fulsites
that has led to the operation of the Fastern
iJevelopment Company. In the same year he
found fossils of Lower Cambrian age at Long
Island on the Bras 'O and at Miry, the first to
be nuted in Nova Swotia. His systematic sur
veys naturally twok hine over the puttions of
country that had been given previous attentiun
by Dr. Dawson and Dr. Honeyman, and with a
wider range for generalization, his conclusions
were not always quite in accord with what they
had written. That the ose observations of the
Survey would lead to conclusions in some cases
different from theirs was to b expected, ‘the

only surprise is that Sir W, Dawson with his
comparatively limited upportunitics shoald have
Lien su generally corruct vvet su wide a fidd.*®
Differunces seemed to tutn on names rather than
facts in the correlation of sume hurizons, as in the
age of the rocks below the primordial, and as to
whether the slates and quartzites of Loch
Lomond are Horton or Devoniant  ‘That the
latter areunconformable below the Carboniferous
Limestone is certain,

On crossing the Strait of Canscau the differ-
ences of opinion became more marked, Fletcher
declining to recognize Medina at Arisaig or to
regard the rocks at Riversdale otherwise than as
Devonian.  This remark is merely by the way,
our present purpose heing to confine ourselves
to Cape Breton only.

Having separated the Laurentian rocks of
Cape Breton into an upper crystalline and
gneissic series, and into a lower syenitic and
feldspathic series, he traced, in 1876, the Cam-
brian rocks to East Bay, and found in them
Lingula nodules.

Among the coal measures the Survey was
anticipated by Brown, Lesley and Lyman. The
former especially, did a great dr d of valuable
work and recognized the conformability of the
millstone grit with the coal measures in Nova
Scotia, a point of much importance. Mr.
Fletcher, in going over the work that had been
done in the carboniferous, was able to correlate
the several portions of the coal field and show
the relation of the coal beds throughout it. The
voluminous reports and the maps which accom-
pany them, speak for themselves ; they are mines
of facts for subsequent writers to work in and
although they have not been the finger posts to
wealth that some have hoped for, they-should
be as “danger boards” to those otherwise
tempted to seck their fortunes in  unkindly
ground.

Of Mr. Fletcher’s subsequent work on the
main land we make no reference on this occasion,
nor of his services as the representative of the
Geological corps before the special committee of
the House of Commons, their value is so well
known.

EN PASSANT.

In view of the Clape Breton meeting of
Canadian mining suicties, at which the Review
will be represented, the present number is issued
Qur neat impressivn will
contain a very full report of the proceedings of

cathier than usual.

this m-.eung and many purtraits of the prin
cipal operators, engravings uf the collicties and
wurhs to be visited, a new map of the Sydney
woal field, drawn specially for the Review, and
uther features which will insure vur readers an
unusually interesting and attractive number.
Look out for it! )

Mr. A. L. Russell, Dominion and Provincial
Land Surveyor, Port Arthur, has, with character-

*Acadia Geology, 1878, pp. 86-0.
tAcadian Geology, 1893, p. 20, line 3.

iyt




118

THE CANADIAN MINING AND MECHANICAL

REVIEW,

istic enterprise, just publisl, 1 a very useful and
handy map of the Rainy Lake and Seine River
Gold District, Ont., which is attracting so much
altention as a new gold field among capitalists.
The map is printed on the scale of 2 miles to the
inch, and is published at $1.

Mining prospects in East Kootenay, B.C,, are,
as a matter of course, dull on account of the low
price in silver, but discoveries are being made
that indicate the district will rival West Koote-
nay in mineral wealth.,  Besides the great North
Star mine, near the St. Mary’s river, very promis-
ing leads of argentiferous galena have been dis-
covered on the Moyea, near Cranbrook, and
from the assays and the immense bodies of ore
in sight there is no question that these mines
will be exceedingly valuable when silver is re-
instated in currency. ‘The reports of the gold
quartz leads at Wild Horse, near Fort Steele, are
very encouraging and are attracting censiderable

“attention.

‘The immensity of the operations carried on at
the Witwatersand mines can be gauged from
the fact that 4,046 whites and 2y, 300 natives are
regularly employed on the mines.  The average
wage paid to the natives amounts to 38s. 104d.
per month on the Rand, but at Barberton and
Lydenbury the average pay is much lower, only
amounting to 33s. 3d. and 32s. 6d. per month
respectively, A return of the stores consumed
on the Witwatersrand mines during the past year
places the total value at #£1,428,477. By far
the largest item was coal $314,127, machinery
coming next with $298,2535, and timber (includ-
ing deals) being responsible for £109,400,
chemicals $70,027, mealies (for feeding natives),

PAETIE

A huge S,coo ton forging press is now in use
at the River Don works of Messrs. Vickers,
Sons & Company, Sheffield, England. The
sharcholders, at the close of a recent meeting,
were invited to inspect the working of this
machine, and, it is stated, an ingot weighing 66
tons was taken from the furnace and conveyed
to the press, under which it was swiftly and
silently squeczed to the required proportions.
When finished it will be 18in. thick and is ulti.
mately, we understand, to form one of the plates
of the Russian warship Three Saints.

The Schlesische Nickelwerke is now prepar-
ing to crect works for the extra+:on of nickel
from the ores. It is expected that the construc-
tion and arrangement of the plant will take
about 18 months. This company owns several
mines near Frankenstein, and in 1891 began
working the Benno and Martha shafts, from
which 1,160 metric tons of nickel or¢ had been
taken up to the end of 1893, carrying fiom 1°5
per cent. to 4 per cent. of nickel. The Benno
shaft [is now 1705 feet deep, and so far the
nickel contents of the ore have increased gradu-
ally with depth.  The work of exploration is to
be continued on an extended scale.

Diamonds are still down despite all the efforts
of that powerful combination, the De Beers
Cousolidated Company, to manipulate the
market to their own advantage, and the explana-
tion of the depression is said to be a decreased
demand for the precious stones in America.
The Americans are credited with absorbing, in
normal times, one-third of the cotal output of
diamonds, but the effect of commercial depres-
sion has been felt in the States as elsewhere, and
has restricted the demand for such luxuries, - It
was expected that the unfavorable state of the
market for diamonds would seriously affect the
De Beers returns, but Mr, Cecil Rhodes, at the
last annual meeting of the company, at Cape-
town, on July 17, was able to tell shareholders
that the usual dividend would be paid. The
company had, he said, reduced their obli-
gations by £700,000, and had increased the
value of the reserves of blue earth on the floors
t0 44,000,000, besides maintaining a reserve of
A.700,000 in Consols. The company spend
A 100,000 per month in South Africa, and are
now using local coal.

A new form of prospector’s stamp bauery
specially designed for use in rough country is
described in the last issue of the Australian
Mining Standard. “The patentees are Melbourne
mining engincers.  The improved stamp mill
weighs complete 230 lbs., the heaviest piece
being 4o 1bs.; the whole when in working order
being only 3 feet 10 inches high by 16 inches
wide and 12 inches deep. It can be readily
tzken to picces and carried by men or pack-
The machine is of the best mechanical
design, very simple, and specially constructed to
stand rough usage, the principal parts being of
wrought iron, such as the bedplate, standard,
mortar box, etc., the cams and tappets of steel.
‘The stamp crushes with ease the very hardest
quartz gangue obtainable in Victoria, and re-
duces it to go through a screen of 144 to 166
holes to the square inch, the matter being
discharged continuously as it is crushed through
the screen, and is discharged or delivered all
round the circumference of the stamper box.
The small, or No t mill, as now made, is a one
man mackine, but the principle can be applied
to the largest type of stamp battery, and it ic
claimed by the inventors to solve the difficulty of
crushing ore dry by stampers, whilst getting a
rapid and continuous delivery of the material as
it is crushed. It is acknowledged by all prac-
tical men that no machine has yet been intro-
duced to transplant the stamp battery, which
has been in existence since the 1zth century in
Germany, and the machine under notice aims
at providing prospectors with a long felt want,
viz.,, a crusher capable of reducing large samples
of reef outcrops to a fine powder, either crushed
dry, with water, as may be desired. A trial
took place recently, and some of the hardest
quartz obtainable in Ballarat was put through
the machine, which needs only one man to work
it, and which delivered the stuff in the form of a

horse.

fine powder continuously. The powder can’

then be treated either by washing in a dish in
the ordinary wav or by Clark’s patent dry pro-
cess gold concentrating machine. The stamper
should prove handy for prospectors desiring to
test large samples of reef outcrops.

In the course of an address delivered at
Nottingham College, Feb. 24th, Mr. C. M.
Percy made the following observations on fan
construction :  Simplicity should never be lost
sight of, and strength should always constitute a
first consideration. These two virtues ensure
what is so desirable in colliery appliances—
continuity of work, and non-liability to get out
of order. T have always had an objection,
which has increased as time went on, to “mam-
moth " slow-running fans. They are cumber-
some in themselves. ‘They absorb power by the
movement of themselves. They are costly to
make. They occupy much space, and neces-
sitate extensive and expensive foundations and
houses. 1 believe that the entry of the air to
the fan should be easy, which means large inlets
having a clear course, not baffled by projecting
arms or cones, or even blades “veed” towards
the centre.  The inlet should be on each side
of the fan, with a central diaphragm to prevent
the two durrents conflicting. The passage of
the air through the fan should be easy, which
means that there should be sufficient and not
excessive fan capacity. In open running fans
the blades should be so formed that the uir may
pass through as nearly in a straight line as
possible, and leave the circumference with as
little circumferential velocity as may be, because
all velocity of .'ischarge in open running fans
represents a loss of energy. ‘This means that
in open running fans the blades should have
considerable backward curvature, and the num-
ber of blades should not be too great, producing
by their surface excessive friction and drag wpon
the air. I have come to the conclusion that
the inlets and the outlets, and the circumference
of the inlets, multiplicd by the width, and the
total blade surface, should represent equal quan-
tities, and that the circumference of the fan at
any point, measured by its width at that point,
should be an equal quamity. 1In a closed
running fan the circumstances are somewhat
different, because the energy of discharging air
can be utilized after leaving the fan, in diminish-
ing the pressure outside the fan, and thes
expediting the delivery from the fan. The
curvature backward of the blades nced not, in
consequence, be so great as for an open running
fan. The air should be free to leave the fon
at any point of the circumference, and the spiral
casing all around should be continued into the
chimney. But the quantity in proportion of the
inlets to the fan, the passage into the body of
the fan, the passage through the fan, and the
discharge from the fan, should be equal, as in
the open running. I believe that the sides of
the revolving parts should be enclosed, prevent-
ing leakage, and only allowing discharge at the
circumference. The journals and bearings of
the fan should be so perfectly constructed that
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Geological Survey of Canada.
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they fit exactly, and can revolve without heating,
at practically any speed. ‘The engine which
drives the fan should be designed on lines by
which the highest economy in the use of steam
can be obtained. ‘The engine should work with
a high pressure of steam, because it is only with
high pressure steam that we can get the niax-
imum cconomy. The engine should be com-
pound, to admit of the highest range of expan-
sion, and discharge the exhaust into the conden-
ser at the lowest possible pressure.  Excessive
speed in the engine is undesirable, and to enable
a moderate speed of the engine and a high
speed of the fan, the power should be trans-
mitted by rope gearing. An approximately
perfect veatilating arrangement would be two
fans, each with its own engine, but, in any case,
there should be duplicate engines. On such
lines as I have sketched, I believe we have at
our command the highest type of ventilating
fan. For further improvements in the: produc-
tion of great volumes of air, with a comparatively
small expenditure of coal and power, we shall
have to look, not so much to improvements
upon our present fans, as 'mprovements in the
arrangements of the mune itself.

The value of the mining machinery imported
free of duty nto Canada since the special pro-
visions were enacted in the Custom’s ‘Tariff has
been s

1890 (1o 3o0th June).. . . . - $ 9,950
1501 ...l e e 78,432
1802... . Leeeis cieieiivae e, 61,848
[2:+% TR .ee 87,208

The American liner “Pans ™ has had con
structed for her a spare length of shafting of
nickel steel.
first application of this alioy m a merchant
steamer, notwithstanding that it 1s five years
since Mr. Riley, of the Steel Company of
Scotland, first demonstrated 1 this country ats
The
“Paris’s " new shaft has tensile strength of
about go,000 Ibs., probably 23.000 18s. more
than any Bnitish or German steel shaft Tt has
been established by tests that nickel steel has a
higher clasticity  than ordmary  sicet to the

This 1s believed to be about the

greater  clasticity and tenwle  strength

extent of 31 per cent, and that the tensie

strength is 20 per cent. graater. Moreover,
ducubity 1s not adversely affected.  Although,

thercfore, the size and weight of the ¢ Pars's”
shaft might have been reduced with main-
tenance of strength, 1t has been kept the same
as those first fitted at Clydebank.

In a recent discussion of a paper on the
result of an eapenmental rescarch into choke-
damp pusonug, before the Mining Insutute of
Scotland, the writer, Dr. Thomson, as the result
ot special mvestigaton arrived at the following
conclusiuns . 1. That in some eaplosions mea
could have been rescued had an apparatus been
at hand to cnable some of the rescue party to
penetrate the after-damp, and that n some
cases the distance to be traversed was short. 2.
That the Fleuss apparatus was too much after the

fashion of a diving dress, closing up the ears
and covering the whole face, to commend itself
to the practical miner. It was also somewhat
costly. 3. That there was a want of a simple
apparatus for use by those of the rescue party to
enabie them to penetrate the after-damp, and
perhaps of a means of supplying air to the
victims hilst removing them. 4. That it
would be a great advantage for the mason
putting in a stopping in the face of a fire, to
have a simple apparatus which would enable
him to work and breathe it a bad atmosphere
without considerable restraint of his movements
and without interfering with his speech and
hearing. He had accordingly designed an
apparatus on the principle that carbonic acid
gas in fairly large amount may surround the
head and face provided a stream of respirable
gas be kept upon the mouth and nose. His
apparatus, which was exhibited, is intended to
serve two purposes. 1. Where pure air was
obtainable at no great distance, such as was
the case in building off a fire. 2. Where pure
air was not obtainable, as when penctrating
after-damp. Speaking generally, the apparatus
consisted of an arrangement by which, inabat-
ever position the workman places his head,
there is coustantly coming to his mouth and
nose from a face-piece (the distance of which
can be regulated), a supply of fresh air in a
diverging stream, the intention being not neces-
sarily to supply the whole 30 cubic inches of air
which is taken in at each inspiration, but to
dilute to a greater or less extent the heavy
atmosphere existing about the head, and to add
alsu to the percentage of oxygen present.  The
conclusivns he had come to were as follows.
1. His apparatus would, he believed, be useful
and cffcctual for breathing m a posonous at-
mosphere in those cases of building off where
goc J air is accessible at no great distance.  In
such cases the air would be supplied by a hand
pump or bellows, 2. When the distance to be
trversed was not very great through a regron of
after-damp, or when, carbonic oxide being
ahsent, the percentage of carbonic acid gas was
nut great, the apparatus might be used o con-
nection with a cylinder of air strapped to the
back, which would last the longer, the smaller
the amwount of carbonic acid gas present.
Oxygen should be compared with air tou seef
it has any advantages, for the teasoii above
adduced, namcly, that a smaller bulk of 1t than
of ar will bring the percentage of oxygen up to
the normal. A working model of the apparatus,
with bellows, could be made for about £2 10s.,
or perhaps even less. A 20 cubic feet cylinder
with regulator costs about 43 5s5. od., but for
experimental purposes these might be hired.
It was only by trial that the question could be
suttled, and the best way to try it would be to
useat when putting in a stopping  He thought
the question of resuscitation of victims must
wait till it had been determined whether they
could get to them,

Mr. John S. Kennedy, of Chambersburg, Pa,,
has invented and patented an apparatus for

breaking pig iron, which may be briefly des-
cribed as follows: The method consists in
lifting the beds of iron, when cold, by means of
an overhead crane and traversing same to a
breaking table, which may be located at the end
of the cast house for a zi: gle blast furnace or
centrally located for a plant of two or more. The
beds of pig iron are lowered on a breaking
table, where, by a series of vertical hammers,
striking a cushioned blow, the sow is broken
from the pigs, broken to length and the pigs are
broken at their centres.  In case of strong iron,
the sows are first broken and then the pigs, but
when the iron is weak the sow and pig hammers
strike the bed simultancously breaking it at one
operation. No movement of the bed is neces-
sary after it is placed on the breaking table.
The sow is cast thin and wide, giving an easily
broken section as well as a minimum of sow-
iron, and the necks of the pigsat the juncuon
with the sow are cut down to a small section,
which allows their being readily detached. It
is claimed that this method of carrying out and
breaking irun, will be found much cheaper and
quicker than the present practice. It will
reduce the labor cost per ton of iron, lighten
the work of the furnacemen, effect a saving in
scrap and “ sandage,” as well as giving a cleaner
fracture to the won.

According to the report of Mr, A. H. Stokes,
inspector of mines for the Midland district,
Great Britain, there appears to be a growing
demand for a safe, effective, and cconomical
explosive, but at the present we are far from
having reached the maximum of either safety,
efficiency, or cconamy, or restricted their use to
the minimum required for the working of the
mine.  Great strides have been made within ‘ue
last few years in the attempts to produce a safe
explosive, but at the present moment he is not
aware that we have an absolutely flameless
explosive, or onc by which infallible secunty
may be attained during blasting in a mine. The
chief element of danger in connection with
blasting operatiuns is the production of a flame
of high temperature, which may ignite inflam-
mable gases in the vicinity of a shot, or by the
concussion of the shot in dusty places raise
sufficient dust to convert an atmosphere only
slightly charged with gas into an infiammable
mixture.  Recent experience leads him to think
that gunpowder should be prohibited from use
in all fiery and dusty mines, and although we
have high explosives which, with care and under
stringent regulations might be used, yet all such
shots should be fired by an official of the mine
who has been taught the nature and power of
such explosives, for miners are liable to use a
high explosive for a given amount of work in
the same proportion as they would use gun-
powder, and with the frequent result that
explosives are wa ted and the elem:nt of Janger
from a blown-out shot, or exposure of flome of
intense heat, which would result from an over-
charge shot is intensified. Miners accustomed
to gunpowder all their lives scarcely understand
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the power of a high explosive, and do ot
consider the imporiance of using the minimum
quantiiy of such explosive substance to perform
the wc required, neither do many men
appreciate the importance that stemming or
ramming should consist of a damp non-inflam-
mable material, and that the first part of the
tamping should be introduced in small propor-
tions, to prevent the compression of air at the
bottom of the shot-hole. In mines worked with
safety lamps, Mr. Stokes considers that all shots
should be fired by electricity and low tension
fuses, for the employment of ordinary gunpowder
fusc is liable to emit sparks.at the moment of
ignition, which will ignite gas, and the incon-
gruity of prohibiting 2 man from using a naked
flame to light the end of a fuse, which, when
lighted by a red hot wire, is equal to a naked
flame, cannot be justified, especially when we
have at command electric exploding appliances
which are both safe and efficient, and present
many advantages as regards safety over any kind
of fuse which emits sparks that will ignite gas,
or which cannot be igmted except by the ap-
plication of flame to its extremity ‘The sim-
plicity and certainty of firing by the low tension
system of clectrical blasting commends itself to
all who have adopted its use. The electric fuse
can be safely tested by a galvanometer before
being taken into the mine, and little fear need
be entertained that the operatives will be
troubled with mis-shots, and the weight of the
firing apparatus need.not prevent its general use.

‘T'he Canada Coal and Railway Co., Joggins
Mines, N.S., are puttingin a 3oo horse power
Lancaslure boiler fitted with Galloway conical
tubes. It was built by the Robb Engincering
Co. who have another of the same size under
construction for them.

et <eet] et .

THE ASBESTOS CLUB.

Proceedings of the Annual General Meeting—
Election of Officers, Etc.

The Annual Gencral Mceting of * The Asbestos Ciub,”
—adjourned from z7th Aprid--was held in_the Club
Rooms, at Black Lake, Quebee, on the evening of 25th
day of May. .

-A Larger number than usual of the officers and members
of the Club were present, thus manifesting an increasing
interest in its welfare and success.

The usual routine business having been accomplished,
the clect - of officers for the ensug year was proceeded
with. The ballot papers, which had been reccived by
the Sccretary during the previous month from members
at-a distance, were opened and read,

The following officers were then elected by ac.
clamation :—

Puesiden? ;

Mr. John J. Penbale, Biack Lake.

w e ’ Vits-Presidents : .
. ]J. Williams, Thetford, and R. T. Hopper, Montreal.

: w  Seretary-Trea urer.
R. Stather, Black Lake; B. J Benunett, Assistant.

Couneel :

< Capt. Mathew Penhale, Black Lake, '
Wm. King, Quebec, D. A, Brown, Boston,
Capt. Prideay, Black Lake, T. H.Crabtree, Black Lake,
- Dr. J. A. Marcotte, Black- Lake. .
T FINANCIAL STATRMENT. G e
May 1st, 1893~ ¢ . e
. Bal. B-T. BapKeseeroereeeanenena. $ 359 S0
Subscriptions, 1593-4, 28 Members... 140 oo
Note at Intereste.cvevencrenes vuee 92 17

May 25th, 1894....000iven. $201 97

S I

Sept., 1893—
Insurance sovieeveierecsinanee oo $ 9
Rent Club Room to tst May, 1894... 4o

1
Postage Account go
2 62

Express ' cieiiiiiieniiieaies
. $ 61 02
Bal. in Bank... v.ueieoel. $174 80
‘ duc on Note,.ovuennss 5217
Cash on hand.......... .. 308
$230 95
$291 97

The Report was adopted.  On resolution of Mr,
Klein it was decided:  **That in view of the flourishing
financial condition of the Club—having a surplus fund of
$230—~the annual dues for 1894-5 be remitted, or aban.
doned, but that all members who are in arrears to the
Club to 1st May, 1894, shall pay up the said arrcars

previous to 1st August, 1894, or be no longer considered-

members, thereby forfeiting all claims to any and all
privileges of said Club.”

The meeting then adjourncd.  The regular monthly
meeting of the Club will be held in the Club Room on
the cvening of Thursday 28th, when business of impor.
tance is up for consideration,

———etl] @) Pomrmses.

The Profits of Coal Mining.

In a recent issue of the Nineteentl Century, Mr. G.
P. Bidder, Q.C., has the following article on the Profits
of Coal Pits :

Nothing became more apparent in the course of the
late coal strike and of the conferences Letween corlowners
and men, and discussions in the Press and clsewhere
arising out of it, than the extreme ignorance on the part
of the public, and even of the representatives of the
miners themselves, of the elementary conditions of the
coal trade and of the principles upon which the question
at issue depended.  The public may well be excused for
not having mastered the details of a subject of no little
complexity 3 but it mi;l;hl bave been expected that those
who undcrtook to be the guides of sonie 200,000 men in
a matter of such importance to their well-being would
have shown a better acquaintance with the subject.  Yet
it was abundantly evident that they had for the most
part regarded the question only from the point of view of
the men, and their very natural desire to maintain, if
possible, the rate of wages at the level of recent years,
and that their ideas of the financial condition of the coal
industry and the factors on which the capacity to pay
wages depends, were of the most limited and erroncous
description,

In view of the possible recurrence of disputes such as
that ol last year, it docs seem very desirable that the
governing elements of the problem should be better
understood. It may therefore not be amiss, now that
the [struggle is over and there is a truce between em.
ployers and employed, to Jlustrate the financial ccunomy
of the coal trade in such a way as to show what are the
conditions on which the profitable working and wage
paying power of a colliery depend,  Before proceeding,
howenver, it is to be obscrved that there is, of course, con.
siderable variation in different colliery districts and in
different collieries in the sawe district, both as regards
the cost of production, the selling price, the demand, and
the markets available.  Thinness of seams, greater depth,
heavier pumping charges, bad roof, or other causes may
raise the cost of working, The distance from the best
markets will vary, so also will the nature and extent of
the fluctuations in the demand for the coal, which depend
on its character ..nd the pusposes for which it is in request,
Clearly, therefore, no figures can he presented that wilt
exactly represent the position in every or any district;
but the general conditions are practically the samie, and a
statement based on any fairly normal collicries will
reliably illustrate the principles applicable to all. In
the foltowing remarks I have drawn mainly on cxperience
derived from collieries in the district with which I am
best acquainted.

“The capital employed in a colliery, including the
original and subsequent des clupment, sidings, plant of al}
kinds and working capital, though, of course, subject to
variation, may be taken at about 10s. for every ton of
annual output, so that a collicry which produces for sale
500,000 tons in a year presents a total capital of some
£250,000. What, taking one year with another, is a
fair and reasonable return to look for from this capitai?
The bsiness is one of a very fluctuating character. There
are decasionally perinds of inflatian, when the profits are
excessive; they are invariably followed' by perigds of
depression, usnally of much longvr duration, in’' which
little or no profit isrealisable. Moreover, in any individual
colliery }-,roﬁls are liable to disappear entirely, apart from
risc and fall of markets, in consequente of accidents,
failure of the seams, faulty ground, or other contingencies
mpossible to be forescen. 1 know 22 case of a colliery
which, after having ‘returned substanti.'“profits, made a
los$ eyery. year for lificen yéars in'succession. It js-also
to -be noticed that.some time)mustialways. necessatily

-clapse before a colliery can be developed sufficiently 1o

carn profits, and during this period the capitai 1s neegs.
sarily unproductive. Now, there arc many opportunitics
for investing moncy far less risky and fluctuating than the
caal trade, by which a return of 5 per cent. per annum or
upwards can be obtained, It seems, therefore, not un-

|

reasonable to exl)cct a return sonewhat higher than s
per cent. on colliery capital. Further it must be re.
membered that the {ifc of a colliery is limited by the
extent of workable coal that can profitably be won from
it, and therefore, in addition (o interest an annual sum
must be [')ro\-idcd for the redemption of the capital sunk.
Taking all these circumstances into consideration, an
annual rcturn of 10 per cent. on the capital, to include
both interest and depreciation or redemption of capital,
is surcly a very reasonable remuneration, To put the
same things in other words, no man would embark his
money in culll'crr property unless he had a fair prospect
of obtaining at least this return for it. Taking, then,
such a colliery as we have supposed, with a capital of
£250,000 and an output of 500,000 tons in the year, there
must be an annual profit of at lcast 425,000, or Is. per
ton of output.

Next, as regards working cost.  This, of course, varics
considerably ; but, assuming the colliery to be working
full time—that is, six days a week—and wages to be at
their presenterate, it will probably be hetween gs. 6d. and
6s. Gd., let us say-6s. per ton. It is important tozote:
how the cost is made up, especially as wild statements.
have been made on the subject, one assertion being that
only 1s. 6d. per ton is paid in wages to the men.  The
following is very closely the distribution of the cost
throughout the year, bhased on actual experience :—

WALES.oees crsaseresnssanassasess 09°26
Materials cve ver serensase sensenes 15°26
Royalties on coal raised,eovevvve.veee 770
Surfacerents o v vvievisieresconanees  I°52
Rates and 1axes cove ceeenns e. 313
Salarics, general expensés, et€evesveess 3117

100°00

It will be seen that nearly 70 per cent. of the whole
cost is paid in wages. It is interesting also to notice,
with reference to the cry for the abolition of royalties in
the interest of labour, that the sum paid for royalties is
only onc-ninth part of the amount of the wages bill.
Further, in order to properly understand the economy of
a colliery, there is another matter of the utmost im'por-
tance to be considered, and that is the propostion of the
warking cost that consists of fixed charges. This is one
of the most powerful factors affecting the profitable
working of a colliery. Without a due appreciation of it,
it is impossible to understand the relations of price and,
tonnage, on which the Proﬁt and wage-paying capacity of
a colliery depends. Fixed charges —that is, expenses
which arc constant and independent of the amount of
business done, and which must be incurred week by week
whether the concern is working full time or standing
altogether idle —are incidental to every business.  Rent,
rates and taxcs, salaries, repairs, etc., must be paid
whether business is brisk or slack. There is, however,
this difference between a colliery and a manufactory:  If
amill or workshop be idle for a considerable time, a good
many establishment charges can be temporasily put
down. The owner can stop his machinery, discharge
many hands, put the key in his pycket, and wait for
better times. But in a colliery there can be no stopping.
The pit must be kept clear of water, the roads and roof
require constant attention and expenditure, the horses
must be fed and attended to, and, consequently, the
pumping and winding engines must be kept constantly ip
steam. All these items, together with the other general
expenses I have mentioned, mvolve a heavy expenditure,
and it follows that the fixed charges of a colliery represent
a considerable item in the working cost.

In such a colliery as I have taken for illustration they
will probably amount to about £700 a week, aud this
sum must be spent, although not a ton of ceal is raised.
Suppose now our colliecry to be in full work, it will
produce about 13,000 tons of saleable coalin the week.
The £700 divided over this tonnage is equal to 1s. 1d.
per ton nearly.  Therefore, as we bave taken the whole
cost per ton at 6s., the portion of the cost, exclusive of
fixed charges, is 4s. 11d. per ton, In other words, the
total weekly cost of the colliery is £700 plus 4s. 11d. for
cach ton raised.  If, now, trade flls so that the colliery
is only able to work three days in the week, the tonnage
produced being only one-half of what it was, the fixed
charges risc to 2s. 2d. per ton, and the entire cost.of
production per ton becomes 2s. 2d. plus 4s. 11d., or 7s.
1d. per ton. . When the collicry was working full time at
a cost of 6s. per ton, a sclling price of 7s. was sufficient
tayicld the 1s. profit required. It will be scen that the
result of working halftime is not only to havethe tonnage,
but, assuming the price to remain the same, to sweep
away the entire profit and convert it into a loss.

The consideration of these facts will throw much light
on several fallacics which have been put forward by
tepresentatives of the miners and others.  One is, that
owners might profitably restrict their ontput in order to
maintain the selling price.  1he figures given show that
if tbe coalowner reduces his wotking days from six to
thece, his profi is reduced to 1s. 1d. per ton; and as he
sclls.only half as much coal, he requires 25, per ton profit
instead of 1s. 1o yicld the same weekly profit.  So, unless
he is able.fo raise the price 1s. 1d, plus 1s. {or 2s. 1d. per
ton), heis a loser by the transaction, But this is itterly
hopeless to expect—in factyrunless the conditjons, of
general trade:are matetially altered, any artificial rise in
pricc operates adversely to the coalowner, both by,
restricting demand and inviting competition of coal from
other districts, or even from abroad.  The men bave also
asscrted that ‘coalownets act against thetr own and the
men’s interests- by reducing the price of coal, in order to

-get orders and so make a reduction of wages necessary.
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‘This is the same fallacy in another form. The cost per
ton when working six days a week being bs., and when
working three days being 7s. 1d,, it is obvious that it
pays the owner better to work six days at a sclling price
of 6s. 6. than to work three days at a selling price of 7s.
In the one case he gets a profit of 6d. on 13,000 tons, or
£.325 i the week, in the other a loss of 1d. on 6,500 tons,
ot £27intheweek. Infact, inordertoget thesame weekly
profit 1n the latter case he requires a profit per ton of 1s.
on the lesser tonuage, and in order to realize this, must
have a reduction of 1s, 1d. per ton in wages, which is
cqual 1o 26 per cent. of the present rate of wages. It
wmust nnt, moreover, be forgotten that the reduced price,
by stimulating consumption in jron making and other
<oal consuming industries, tends to improve the demand,
whilst prices unduly raised have, of course, an oppasite
tendency, The all important principle to be recognised,
and which cannot be too strongly emphasised, is that so
long as a colliery is not working at or near full time,
tonnage and not price is and must be the primary factor
m deternmaning the profit, and therefore the amount of
wages the coal owners can afford to pay.

It is impossible to leave the subject without a few
words on the present cry for *‘a living wage.” Every
ane, and employers especially, wust wish that working
men should be able to earn wages that will enable them
1o live in comfort as well as make provision for old age
or illness in the future.  But to put up the cost of pro-
duction for this purpose to a point which the state of
trade wiil not bear, and which cither kills the demand by
<enhanced prices or renders it impossible to work except
at a loss, must be a suicidal policy. In order, however,
to rightly appreciate the unreasonableness of the demands
made, it is necessary to examine them in detail.  The
daily wage ofa collier may be taken as varying from Gs.
to 103., according to his skill and the conditions of the
stall in which he works.  No one suggests, not even the
miners themselves, so far as I am aware, that this wage
is inadequate, but their contention is that, owing to slack-
ness of trade, a miner often vnly gets three dn{s work or
<ven as little as two and a-half days a week, and they
argue that 155, or 18s. is not a sufficient wecekly wage,
and therefore the standard daily wage should be increased,
50 as to make the wage adequate. Can anything be
more unreasonable or impracticable? If the miners, and
therefore the pit, is only working three days in the week
—and this is the very time when trade is slack, prices
low, and, as 1 have shown, owing to smail output, the
<olliery owner's burdens are heaviest, and when he most
probably is losing money—that, according to the rcason.
g of the men, is the time when wages should be raised
50 a3 to enable them to earn in three days the wages they
formerly earned in five or six. In other words, the
weckly earnings of the miner are to be practically
puaranteed whether there is or is not sufficient trade to
keep him employed, and consequently in case of extreme
depression the wages may rise 1o a point at which it is
impossible to work the pit at all.  In what other trade
is such a demand wade? Has not the bricklayer, the
carpenter, or the dock labourer, and every other artisan
totake his chance of employment, and when his employer
suffers through slackness of trade, to suffer with him?
So long as the claim of the workmen is directed to
attaining a fair wage for a fair day’s wark it is legitimate,
but when it takes the forin of requiring a fair week’s wage
when only a fraction of a weeck is worked it hecomes
impossible and absurd. Arc there, then, no ways in
which it is possible to adjust the relations of coal owners
and miners in the varying condition of trade without
resort cither to the barbarity of strikes or the tedious and
invariably unwieldy process of arbitration.

One plan, that of the sliding-seale, in which the day’s
wage rises and falls with the price of coal, has been tried
with, at umes, considerable success; but, although un-
«loubredly a step in the right direction, it is open to the
-objection that, as has been shown above, price alone does
not always correctly represent the wage-paying capacity
of the coal owner. There is another plan whicg has
been more than once suggested, and which, if the miners
<ould be persuaded to have confidence in it, would, I
believe, work far more justly and satisfactorily. I allude
1o profit sharing. On this plan the coal owners would be
<ntitled to a2 minimum interest on their capital and the
miners to a minimum daily wage, i.¢., such a daily wage
as could be paid under the most depressed condition of
trade; the whole of the profits remaining after these
payments being divided equally each year bLetween
owners aud men, and the men’s share being divided
among themselves in proportion to their individual earnings
«during the year. The men would of course be entitled
to appoint auditors or accountants of their own to examne
the accounts, but it is essential to the successful manage-
wment of the colliery that it should be left entirely and
<xclusively in the hands of the masters, Such a system,
if cordially accepted by men and masters, would, I
belicve, soon be recognised as enormously to the ad.
vantage of both. There would be established and felt a
unity of interest that would practically abolish the trade
disputes and strikes that at present interfere so much
with the prosperity of trade.  But who shall persuade
the men to lay aside their attitude of suspiciua and their
inveterate disteust of results obtained from the books of
their employers?  Could this be accomplished, and
<ould they be induced to see that with proper safe-guards
and checks they would be safe in so throwing in theis lot
with the owners, and in trusting to their sclf-interest for
an intelligent management of the business in which both
are interested, the tesults that would be realised in
general prosperity, contentment, and absence of friction
are not easily to be estimated,

Nicicel—Its History, Uses and Distribution.®

By Mr. A. G. CuarLETON,

e
(Conclwided from page t10.)

To explain the genesis of this class of ore deposits one
must glance for a moment at the sources from whence
nickelis derived.  Native mickel 1s found alloyed with
iron in meteorites, and also in some ultra basic lavas,
~hile the spectroscope reveals its presence in the solar
atmosphere. It is showered on the surface of our planet
in the (rm of meteorites, those fizry messengers teMing of
the wreek of other worlds, and (csufyin;{; to the common
origin of the material universe, in the foom of (1) holo-
siderites composed entirely of nickel iton (2) syssider-
ites the nickcr?s(»n of which contains silicates of magnccia
and iron protoxide, identical with olivine, and at other
times a mineral resembling augite ; (3) sporadosiderites,
the most common kind, usually crystalline in structure,
and containing nickel 1ron, trollite, chrome 1ron, olivine,
titanic and phosphoric acids ; (4) asidentes, distinguished
by the presence of hydrocarbons in which nickel is pre-
sent as an oxide. Some of them have been shown to
contain pyroaine and felspar (chicfly anorthite) and the
absence of quartz and highly silicated felspars is to be
noted. These four classes of meteorites show a gradation
from almost pute metal contaning over 98 per cent. of
nickel iron to a stony mass closely resembling some
basic lavas, Now, according to the latest determinations
of M. Alphonse Bergret, + the density of the earth is 541,
whilst, so far as our limited obscrvation extends, that of
the crust 1s about 2°5.  Various theories have been ad-
vanced to account for this, and some very firstorate
authorities have suggested that the heavier metallic cle-
ments mght possibly be found to predominate in the
nucleus, basing their views on widely extended observa-
tion of past and present voleanie phenomena,

It has been found that once the acid stage is past lavas
become more basie, and while each succccﬁing flow from
any one vent might not be more basic than the preceding
one, yet the tendency i1s in that direction, tiil, finally,
uitra-basic lavas are excluded from the centres of intense
and long-continuted activity. This average order invari-
ably, I believe, holds good cverywhere over the earth'’s
surface, provided the voleanic force is long enough active,
‘The ultra-basic rocks have in composition many points of
resemblance to some of the above-mentinned metcorites,
Thus dunite 15 a crystallne granular aggregate of olivine
and chrome 1ron, which passes by alteration into serpen-
tine 3 we have also picrite, half of which is olivine, associ-
ated with hornblende, diallage, and magnetite.  Lherzo-
lite is another of these peridote 1ocks, consisting of
olivine and enstatite, with other accessory minerals.
Olivine 15 the donunant constituent of such rocks, and as
a class they possess the highest specific gravity and least
oxygen of any knewn.

Some of the bhasalts, notably those of Antrim in Ire.
land, contain metallic iron in microscopical particles, and
Professor Nordenskiold discovered, in 1870, on the shores
of Disco, on the coast of Greenland at Ovifak, fifteen
blocks of nickel iron within an area of half an acre, the
two largest being 20 and § tons weight respectively; while
furtherfobservations in the same lecality showed that a bas-
alt dyke, at noyreat distance from the supposed metcorites,
contained lenticular  discshaped blocks of precisely
similar 1ran, and crystals of lahradorite and arigite associ
ated with vinudite, round which minute particles of iron
were moulded. These facts led Professors Judd, Daubrée,
and others to decide that the blocks of iron Nordenskiold
discovered and took to be meteorites were of terrestrial
origin, as the basalt was certainly not derived from the
clouds. The Ovifak iran contains 6'5 to 6'5 of nickel,
and a nickel-iron awaruite, lately discovered in New
Zealand, presumed also to be of terrestrial origin, is said
to contain 68 per cent. Ni, 31 per cent. Fe, and o°7 per
cent. cobalt,

In the Urals platinum is found alloyed with nickel iron
in association with olivine. Taking the mean density of
awaruite asa i::rloximalcly 7°1, and that of thyolite as 26,
the terrestrial basic and ‘ultra-basic rocks, which include
basalt, gabbro, Lherzolite, trachite, and dolerite, ase
found to closely correspond in density with the exiya-
terrestrial meteorites.  Those of solid nickel iron have a
specific gravity of 7°1, and graduate down to stony asider-
ites, which possess a density of 2°7.

Meteorites.

X Sp. Gr.
Nickelivon solid. cvvvevee coiviaiennns. 771
¢ considerable. .............. 68

“* medium proportion.......... 3'§
 smallquantity .....c.oveeiee. 31
StOny..eieiciiitiiiiiiiiieiiieieae.. 27

Tervestrial Metals and Rocks.

. Sp. Gr.
Awaniile, (QPPIoxX) . ..ev.iiiiiiiiieie. 71
Nickel iron in Ovifak basalt, (approx).... 68

Basalt, gabbro, Lherzolite. ........ 30to 35
Trachyte and dolerite, . . .oveeennen. 2°7to 279
Rhbyolite petro-silex....c.voeveerennnen. 26

The conclusion to be drawn appears to be that the
genesis of nickel deposits may, in most instances, be
traced to the ultra-basic rocks and their derivatives, ser-
pentines and magnesian silicates.  The great nickel
deposits of the world are found in rocks in which olivine

*Abstract of a paper read before the Society of Arts, May 3, 1804,
$ Compses Rindus, July aBos.

is the predominant mineral,. while we have seen that
alivine and the magnesian silicates are found not only in
the ultra-basic rocks of the earth, but also in metcorites.
\Vhile these facts alone do not prove that the nickel was
derived from the olivine, it is well to note the conditions
under which the olivine was formed, and to see how far
it is nickeliferous. Assuming a semi.metallic nucleus for
the earth, and that in this nucleus iron and nickel are the
prcdominam mctals, as they are in meteorites, and allow-
ing that the ultra-basic rocks came from the greatest
depths in the carth’s interior, under such circumstances,
it would not be remarkable tor silicates, crystallising out
of the magma, to contain such metals,

From the microscopic study of the igneous rocks, much

light has been thrown on the order of crystallisation of
their component minerals, which has pretty definitely been
})tovcd to be fairly uniform. Thus the first minerals 10
onn appear to be magnetite and illmenite, sometimes
chromite and picotite. Next come silicates, which occur
in minute quantitics, such as zircon and titanite s pyrite
and pyrhotine usually follow ; and next the metallic
oxides and sulphides, and the heavy dark-coloured basic
silicates, olivine, augite and hornblende, OQlivine is the
first of the rock-forming silicates to crystalize out of the
hasic magna,  According to Rutley, olivine sometimes
‘contains traces of titanic, phosphoric and chromic acids,
and the protoaides of nickel and cobalt.  Sandberger's
cxperiments with rock silicates almost invariably show
traces of Ni, Co, and Cu, from olivine and augite,
Whether the nickel occurs, as he supposes, in chemical
combination, or, as Mr. A. W, Stelzner thinks, mechani-
cally admixed, is practically immatenal to the guestion
under discussion ; 1t is sufficient to know that olivine
contains the metal in quantity enough to form, when dis-
solved and re-preapitated, rich and extensive deposits.
We have seen, indeed, that the olivine in the (yr(:-sgon
roch gave 0.25 per cent. Ni, while the serpentine from
Dillenberg showed 066 per cent.; and much of the
serpentine in New Caledonia runs over 1 per cent. A
review of the foregoing facts certainly points to the con-
clusion that the nickel, at least of the serpentinous
deposits, has heen Jderived from the basic magnesian sili.
cates of the original rock masses. As regards the
mickeliferous pyrrhoute deposits, they may possibly have
a different origin as suggested by Vogt.

It has been proved that workable deposits of titaniferous
iron have been probably furmed in certain basic cruptives
m Norway and Sweden by a process of differentiation or
segregation of the iron ore to the ceatre of the eruptive
mass ; and Vgt has suggested, and endcavored to apply,
the same theory to account for the formation of the nickel
sulphide deposits in the norites of Norway and Sweden
and the Hurcaman dc{)osits of Canada, As against this
theory, it 1s remarked that the pyuk tite deposits referred
to occur alung the contact planes of the gneiss and schists ;
and thercfore, if they were formed by segregation from a
molten magma, this process has taken place from the
centre towards the outside, or in reverse order to that
which characterizes the iron ore and the supnosed struce
ture of the intenor of our globe,

Though there may be grounds for further investigation
in this direction, these ore hodies would seem more pro-
bably to have been deposited from circulating mineral
waters.  Some geologists explain the presence of deposits
of mineral hy supposing them tu have been formed by
the agency of circalating solutions bringing them to the
surface from unknown depihs, distegarding the fact tha
fissures have never yet been proved to have indefinite
extension, nor can water circulate below certain limits.
Before, therefore, adopting an ascension theory for the
formation of mickel deposits in basic eruptives, it is well to
recolluct that these rocks came ftom greater depths within
the carth than circulating water is likely to have penc.
trated; much deeper in all probability than any vein
fissure could have extended to. It is more ‘rational, it
scems (o me, to suppose that the metals were brought
within reach of surface agencies, and it is pmb:x%)ly
owing to the subsequent leaching of these basic erup-
tives that our principal dcposhs of nickel were placed
at the disposal of the miner's pick.  The practical lesson
to be gathered from this is, I. think, that the prospector
looking for new deposits of this class will best turn his
:u_lt;:nion to a field where rocks of this character are met
with.

The progress of science day by day makes the art of
mining less speculative and ‘more business-like, and it
should be I think, the function of the engineer to apply
science to this legitimate commercial end ; to raise it, in
fact, into the position of an industry, which has materially
assisted in building up the prosperity of all new countries;
which has done so for America already, and which will
do so for our British colonies in the future, with marked
advantage to us. Mining supports tens of thousands of
our population, opens outlets for remunerative enterprise
and emifrration, and cxercises a civilising influence which
is world-wide, and, I think, the surest means to foster it
is to point out its risks as well as its advantages; to
encourage the employment of necessary capital in profite
able fields: and, equally, to discourage wasting valuable
moncy on enterprises which do not possess the elementary
conditions for achieving success. There are, in facty
three classes of people, I believe, who engage in mining
those who get most metal 6ut of the pockets of the pu
lic, those who are content to mine in pockets of ore, and
those whose endeavour is to successfully develop valuxble:
mineral deposits on what T would term a profitable come
mcrci.aél lia.sis, with the aid of scientific knowledge applied

ractically.
P The co{tgzcts for the metal in Americz o early in
-1892 ‘were ‘made st prices ranging from §§ to 60 cents
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pet Ib., these quotations being for metal of 93 to 99 per
cent. fine. Later on very good nickel of the same fine-
ness has been offered at §2 10 54 cents, and at the close
of 1892 could be bought for 50 cents.  The dry process
has greatly tended to cheapen the cost of producing
nickel, but this, it must be recollected, is oft-set when
there is a demand for metal of extreme purity, which can
only, as yet, be obtained by wet treatment.  This fcal'un-
of the nickel confers a great advantage on the New
Caledonian ores: to illustrate it, it may be stated that
the leading nickel refiners in the United States nsked 70
cents per Ib. for metal of first-class quality, while the
price asked for the regular g8 per cent. grade was 56
cents prepared from the same ore.

————— - ————

The Walker Datent ¢ Indestructible” Ventilating
Fan and Engines, as Erected at the Park
Collieries, %arswood; Their Construc-
tion, Arrangement and Efficiency

By Ma, Cuavrgs V., Higson. *

The Walker ¢ Indestructible”  vemtilating fan and
cngines were introduced some seven years ago by Messrs,
Walker Bros., of the Pagefie’d Ironworks, Wigan, and a
ventilating plant of this dese-iption having been erected
at Messrs, J. and R, Steue’s collieries at Garswood, of
which T have charge, it has been suggested to me that 2
description of its construition, arrangement and efficiency
would be acceptable to the members of this Society.,

In designing thie machinery endeavour has been made
to prucuce an arrangement which, while oblaining a high
degree of cconomy and cfficiency, should possess freedom
frota liability to break down, and also sufiicient sim.
I)licily in its working parts to bring it within the compre-
iension of the every-day collicry engineman.  With this
view the engines have been made large cnous;h toperform
their duty at a moderate piston speed, and all complicated
valve gearing has been avoided.  Experience in the
construction and working of engines driving ventilating
machinery, and, indeed, in colliery engines generally, has
shown the advantage of moderate speeds.  These engines
were designed for a speed of 50 revolutions per minute,
This gives a piston speed of 400 feet per minute, which is
very maderate when compared with the pertormances of
many engines driving mills; but it is found that the
destructive effect lies not so much in the speed at which
the piston travels as in the frequency of its change of
direction, and that a speed of 50 revalutions per minute is
the most advantageous when dealing with engines of the
class and size herein referred to.

In the case of mill engines it is usual to run them at
much higher speeds; but the difference between these
engines and those driving ventilating machinery is that
the former work with the advantage of the intervals of
meal-times and stoppages during the night and at week-
cnds, but with fan engines the stoppage is limited, asa
rule, to a very brief interval on Sunday mornings, and in
some cases cven this is not permissible.

Taking the howrs worked during a week, mill engines
run only one-third the time of fan engines; or, in other
words, each year.the work done by ventilating engines
represents three years' work as compared with mill
engines.

The engines are of the twin or side by -side compound,
condensing type—that ts to say, there is a crank at each
end of the crank shaft, one crank Leing actuated by the
nigh-pressure piston and the other by the low-pressure
piston, the dniving pulley being placed midway between
the two cranks.

The stroke of each cylinder is 4 feet.  The dizmeter of
the high-pressure cylinder is 22 inches, and of the low-
pressure cylinder 38 inches.

The valves are ordinary slide valves, an adjustable cut-
off valve bring fitted to the high pressure cylinder.  The
cut-off valve can be regulated while the engines are
running and it is intended that the stop-valve should
remain at all times wide open, the speed being controlled
by the cut-off valve,

A warming valve admits live stcam to the low pressure
cylinder to warm it before starting and to start the
engines when the high pressure crank is on the dead
centre.

In Messrs. Walker’s more recent engines, adjustable
cut-off valves are fitted to buth cylinders.  This cnables
the load 10 be cqually divided between the high and low
pressure cylinders at all speeds, to meet the varying duty
required from ventilating machinery, as in the case of new
mines opening out.

. By means of a system of valves in the exhaust pipes,
either engine may be disconnected and the remaining
engine may be worked alone, cithér condensing or other-
wise, and is sufficiently large to develop almost the full
duty of the fan when so doing,

A scparate steam stop valve is provided to admit live
stcam direct to the low pressure cylinder when working
alone, and a combined reducing and safety valve, reduces
the steam pressure in proportion to the increased diameter
of the piston and prevents the accumulation of dangerous
pressure in the pipes leading to the low pressure cylinder.

A three way valve on the main exhaust pipe and con
trolled from ‘the engineroom er.ables the man in charge
to turn the exhaust steam into the condenser or imo':ﬁc
al:ro_sphcte as may be required whilst the enginés ave
rnning, .

The air puinp is worked by a drag-crank from the low-
pressure crank pin, '

¢ Manchester Geological Society Trans,

Motion is transmitted to the fan by fifteen cottor ropes,
cach 13¢ in, diameter. The grooved driving pulley is 16
fect diameter, and the driven puiley on the fan shaft is
7 feet 6 inches in diameter, giving a ratio of onc to a little
over two,

1t 15 found that these cotton ropes run most satisfactorily
at specds of 3,000 feet per wminute and over, and it is
therefore now the practice to increase the diameter of the
driving pulley to 20 feet for engines of this size,

The power which may be safely transmitted by a cotton
rope 13§ in. diameter way be taken at about 10 horse
power per 1,000 feet per minute u}) to 3,000.

In mill practice -it is found that the average life of
cotton driving ropes when properly treated is about
twelve years, 1The comparatively receut application of
these ropes to ventilating machinery renders it impossible
to sav what their durability is likly to be, but expens
say that it will probably eaceed that of mill ropes, in
consequence of the steady load and freedom from sudden
strains.

The method adopted fur lubiricating the crank pins is a
noteworthy feature of the cengines,

A cylindrical vessel filled with oil is suspended above
the crank pin. A rectangular brass tube passes through
the bottom of the vessel and projects above the surface
of the o1l inside. A number olI woollen threads are led
from the inside of the wvessel through the tube, and are
allowed to hang dowwnards from its end.

The wool becomes saturated with oil by capillary
attraction, the flow of oil being regulated by a brass piate
mside the tube, which may be caused to compress the
wool.

To the end of the connecting rod is attached a brass
tongue 1n such a manner as to come into contact with the
saturated wool at each revolution, wiping off a certain
quantity of the oil, and conducting it to the crank pin,
The tongue is faced with tlanacl to prevent the ol being
thrown off by centrifugal force.

The consumption of 0il is 1% pints per week for each
crank pio,

\When local circumstances will permit of its adoption
the **twin ¥ arrangement—that is, placing the high and
low pressure cylinders sude by sule-~is wmuch superior to
the tandem asrangement, i which the cylinders are placed
one behind the other,

By the twin system the mconvenience of dead centres
is avoided, as hve steam can be adwmitted to the low-
pressure cyhinder to start the engines when the high-
pressure crank is centered.  The driving pulley receives
a comparatvely light smpulse at each of four points in the
revolution, instead of recenning a heavy impulse at each
of two points in the revolution, and greater regularity and
cv in the running of the topes 15 thereby secured.
The working parts may le lighter and are more evenly
balanced, and an accident, for instance, to a crank pin
which could be met by disconnecting the disabled engine
and by running the other alune, would, in the case of the
tandem engines, lay the fan dle and stop the pits antil
the damage was repaired.

7he Fan,

The chief points anmed at in designing the ** Indestruct-
ible’ Fan were (I learn from the wakers) to produce a
ventilatng machine which should obtain a high percent-
age of useful effect without the great weight, unwieldy
dimensions or expensive foundations of the large direct
driven fans, and which should at the same time possess
the strength, rigidity and durability of the swmaller fans,
whnlst avoiding ther high speed and consequent fre-
quemly heated bearings.

Tho construction of the fan, which 1s 24 ft. diameter
and § ft. wide, and is built up exclusively of iron and steel,
is as follows s

There are two strong cast tron bosses. These bosses
are carefully bored out and made a good fit upon the fan
shaft, and are further secured to the shaft by means of
steel keys, The bousses extend lengthwise jon each side
towards the journals, thereby distributing the waight of
the fan over a considerable portion of the fan shaft.

Between the bosses are placed two discs of steel, of
u}niform thickness, bored in the centre to fit the fan
shaft.

The bosses, where they come in contact with the discs
are turned on the face.

Each disc is in halves, the joints being placed at right
angles to each other. By thus arrangement the two discs
forin one disc of considerable strength, much lighter bat
stronger, than if the disc were in one solid plate.

Between the two dises the 1ron anms of the fan are fixed
“sandwich-like,” and are gripped tightly by them, These
arms cxtend from near the axis of the fan to i periphery,
being supported halfeway by the discs.

The two bosses are sccured together by mieans of turncd
bolts passing into carefully rymercd holes ; the bolts being
lock-nutted, and as these bolts pass through both the
discs, the busses and the fan-arms, the whole structure
becomes specially strong,

In the small spaces between the discs which are not
filled up by the fan arms, there are inserted annular plates.
The \I:'holc portion outside the boss is then securely rivetted
together.
og.“\n"lc irons are nivetied to the fan arms where they
extend beyond the discs, to these angle irons the vanes,
aght in number, are firmly secured, the cross section of
the .arm and vane together bemng like the letter T, thus
forming a beam of great strength and rigidity. The top
of the T representing: the: vane and-thesueface-pressing
against the air. The vanes which spring-tangentially
from a small circle concentric with the fan shaft are curved
longitudinally to the arc of a circle of a cestain radius and

are cut away from the edge of the inlet to the fan shaft to
minimise central resistance,

The main bearings of the fan are placed in the two
inlets of the fan chaniber, the distance inside the bearings
being only 8 ft.  The outer bearing being placed just
outside the rope pulley upon the fan shalt. The latter
bearing is made with adjustable brasses so that the wear
produced by the tension of the ropes may be taken up.

The pedestals are cased all ronnd to prevent access of
dust to the bearings.

Itis vcrr necessary 1= winimise the slipping of the air
between the sides of the vanes and the walls of the fan
chamber as far as practicable.  The vanes being strong
and of iron cannot be brought close to the walls, as in the
cevent of any side movement of the fan on its Learings the
vanes might ** catch * and be injuredd.  ‘This clearance is,
therefore, made ur by attaching strips of pliable hoop
iron 1o the sides of the vanes.

The method adopted for obtaining constant lubrication
of the fan Learings is worthy of notice, An cccentric
apon the crank shaft of the engines actuates a small pump
which delivers oil from a tank beneath the floor of the
enginc-room into one fixed high up against the wall,
From this latter tank the oil tlows by gravity through
pipes communicating with cach of the fan bearings, and,
after lubricating the journals, is collected by cups tixed to
the sides of the pedestals and conducted to the lower
tank. Here it is fillered by passing through a sheet of
copper gause, and is again pumped into the upper tank.
Constant lubrication is thereby sccured, the bearings
practically running in a bath of oil.  The consumption of
oil is 4 pints per weck for the three bearings.

The fan is fitted with the Walker anti-vibration shutter,

The history of the inveation and introduction of this
shutter (for which I am indebted to the makers), is very
interesting.

About 1886 Messrs. Walker constructed and erccted
three Guibal fans for ventilating a portion of the Metro-
politan and District Undergrounﬁ Railway.

Those who have had experience with Guibal fans wil}
ke awarc that as each blade or vane passes the lower
edge of the shutter a pulsatory actioa takes place. When
the fans above mentioned were set to work the pulsation
or vibration of the large volume of air discharged was so
great that it caused a corresponding vibration of the
window sashes, duors, &c., of the surrounding buildings,
and this was so unpleasant that the professional men and
others near obtained an injunction against the railway
company compelling it to stop one of the fans. The work
by this time was out of the makers' hands, and they only
casually heardt what had 1aken place, learning, also, that
1n addition to this injunction another was (hreatened in
the case of the second fan, and that the railway company
had thus far cscaped the enforcement of this threat by
agrecing to run the second fan at a few short stated inter-
vals only during the day.

In considering the case it occurred to the makers to
incline the lower edge of the shutter instead of making it
parallel with the asis of the fan, by which means it was
thought that the waves of air might be broken up or at
least reduced. Tt was, however, ultimately decided to
make the shutter like an inverted V, and this was found
to be completely successful.

Having thus explained the history of this invention and
its utility in renoving vibration and consequent noise, we
now come to a still more important advantage to be gain-
ed by its application.  Experience in the working of
Guibal fans proves that fan shafts, even though made
unusually strong in proportion to the horse power trans-
mitted through them, frequently break.  In Belgium, the
barthplace of the Guibal fan, the average life of the shafts
is found (o be from twelve to filteen years. The breakage
of fan shafts, and the loosening of bolts and rivets in fans
generally, are to be attributed to the excessive vibration
hitherto inseparable from their working, This vibration
is caused by the too abrupt cessation of the delivery of the
arr from the fan vanes or bLlades as they pass the opening
to the chimncy, and for this the shape of the regulating
shutter or shide is responsible. The upper part of this
opentng, formed by the shutter, as hitherto constructed,
has a line parallel to the tips of the fan vanes, and as the
fan revolves these lines become identical; the delivery
of the air is as a conscquence abruptly terminated.

Whilst discharging the air, the pressure is against the
front of the vane, but immediately the vane enters the
fan casing the load upon it is suddenly removed, and the
pressure, owing to the vacuwin within the casing, is
instantancously reversed, and a rebound upwards of the
previously depress. d Llade takes place.  The effect is
communicated throughout the whole of the fan and to the
shaft also, and as each blade represents a powerful
lever, the momentum of the blow or jerk becomes
serious on reaching the shaft and a dangerous tremor or
vibration is set up. ~ -

As an illustration of the cffect of this action let us take
the casc of a fan constructed strictly on Guibal principles
and upon which experiments were made some time ago.
In these experiments readings were taken from a water
gauge which was attached 10 the fan casing at intervals
from the centre to the periphery, above the shaft. At
the centre the water gauge indicated 3 inches, but near
the outer cdsc or periphery it was halfan inch, The fan
was 24 feet diameter and ran at 8o revolutions per minute.
Taking the average water gauge over the surface of the
blades at 134 inches it would represent a pressure of 78
1b. ?cr square foot or a total pressure on each blade of
neatly 500 pounds. Assuming the centre of the blade to
be the centre of the load, the distance from the centre of
the load to the centre of the fan shaft wonld-be approxi-
mately, 9 feet.  Taking the work of onc day.of 24 hours,

.
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the fan running at 8o revolutions per minute :—eight
blades, by 8o revolutions, by 60 minutes by 24 hours=
921,600. This product represents the number of times
in a single day that a weight of, at least, 500 pounds is,
as it were, instantaneously removed from the blades and
the shock resulting from the removal is transmitted to the
fan shaft. The shaft is thus in a constant state of tremor,
and sooner or later reaches its elastic limit. The
consequent injury to the general structure of the fan is
obvious. The Walker anti-vibration shutter as attached
to the fan at the Park collieries removes this evil by
effecting a perfectly gradual change in the pressure
referred to, and so governs the discharge of the air as to
cause it to pass, without objectionable eddying in a con-
tinuous stream from the fan vanes into the chimney,
instead of intermittently, and without the pulsatory
action described.

The shutter is constructed in sections, any of which
<an be removed for the purpose of adapting the area of
the opening to varying duties of the fan.

The fan is suspended eccentrically in a volute or spiral
<chamber.

In the experiments, the results of which are given in
the annexed tables, elaborate precautions were taken to
avoid error. Each airway was divided by wires into a
number of similar and equal parallelogrames, and the
<alculations are based upon the average of several
measurements in each parallelogram. The anemometer
used had been sent to the makers for adjustment for the
purposes of these experiments. A competent person
remained in charge of the engines to ensure a constant
speed being maintained. The end of the water-gauge
tube was fixed at right angles to the current, about half-
way between the fan inlet and the pit, and was enclosed
in a box filled with cotton waste to avoid false readings
through fluctuation of water in the tube. The water-
§auge readings were also checked at several points in the

an drift, and found constant.

In the experiments made to ascertain the coal and
steam consumption, indicator diagrams were taken from
the engines once in each hour, other observations being
taken every half-hour. The results given are the average
results yielded by an experiment extending over six
hours.

The feed water passed through a Green’s economiser
before reaching the boilers.

The steam was generated by two Lancashire boilers,
each 30 feet long by 8 feet diameter.

The fuel used was slack from the Wigan Nine-Feet and
‘Wigan Four-Feet mines.

In comparing the relative merits of the fan with the
furnace as a ventilating appliance, the advantage is,
without doubt, largely in favor of the fan. It is not
uncommon for a furnace to consume 50 pounds of coal or
even more per horse power per hour, in the air at the
bottom of the upcast pit, whilst the tables annexed shew
that by the employment of a fan the fuel consumption
need not exceed 4°75 pounds per horse power per hour,
in the air at the upcast pit bottom. In addition to this
the fuel burnt at a ventilating furnace is usually of
superior quality, and therefore of greater value than that
burnt under steam boilers.

The ventilating power of a furnace is limited, and
when that method of ventilation is employed, in addition
to the danger of introducing fire into a mine which may
give off large quantities of inflammable gas, and the risk
of setting fire to adjacent coal or other strata, trouble
constantly arises from the corrosive action of the products
of combustion upon shaft fittings and tubbing, also from
collapse of brick-work and leakage of tubbing owing 1o
<ontraction and expansion due to the wide range of tem-
perature in the shaft. This leakage has in some cases
been so great as to reverse the air current by the cooling of
the shaft, and the momentum of the falling water.

The smoke and fumes are a source of great incon-
venience where the shaft is used for winding coal, and
this is especially the case where the shaft has to be
atilised for the descent and ascent of workmen.

MR. J. UNSWORTH proposed a hearty vote of thanks to
Mr. Higson for his very valuable paper, in which he was
very much interested. Perhaps it was only reasonable he
should be, inasmuch as he had no practical knowledge of
the working of fans and consequently he had listened to
him with very great attention. He was quite sure he had
made his points very clear, and had done his work well
and was entitled to their thanks.

MR.
had had to deal with a similar fan at the Broomfield pit
and he could endorse everything Mr. Higson had said
about the satisfactory working of it. It was a strong fan,
economical, and certainly non-vibrating. He did not
think they could hear it 30 yards from the place. He
should like to ask Mr. Higson i.f he had had much
experience with regard to the tightness of the rope
gearing ; they found that when the ropes were put on
taut, according to the makers' wishes, they were very
much troubled with them coming out of the grooves and
getting broken. They had had two ropes broken. They
had lengthened the ropes and given them frogn three to
four feet of bag and they ran as steadily as ppssxble.

Tue CHAIRMAN, congratulated Mr. Higson on his
paper, and said : He had been 2 member of the Society a

a}. DEAN, in seconding the vote of thanks said he -
t

many years and he did not remember hearing a paper -

om a mining point of view which he considered to be a
better one. He thought it was more especially useful |

Tow that so many people had it on their minds to change-
their system of ventilation from furnace to fan, ;nd those.

’
~

members who were thinking of doing so must be very
grateful to Mr. Higson for his paper.
The motion was passed with applause.

MRg. HiGsoN said he was very much oblighed to them
and as to Mr. Dean’s question about the ropes, they
had found exactly the same difficulty, when the ropes were
very tight they did not work satisfactorily. [t was only
when they had been running some time and had become
slack that the jumping out of the grooves ceased.

MR. DEAN asked what was the size of the shaft the
ventilation came up.

MR. HicsoN: 14 feet 6 inches diameter.

MRr. THos. GRUNDY asked Mr. Higson as to his
experience in the thickness and construction of the walls
of the fan chamber. They were putting down a large
fan; and had noticed that the footing of walls, as given
by the makers, had not proved sufficient, owing to the
damp weather, he fancied, the water had acted upon it and
the wall had given a little bit. When he mentioned it to
the makers they suggested chipping the bricks off; but
that did not suit his idea, because they bad put the very
best bricks in they could, to form the casing of the fan.
If he was informed rightly, he believed considerable
chipping had had to be done in connection with other
fans. He would like to known what kind of bricks were
used inside the chamber, and what were the means of
carrying the rain or storm water from above the top
casing of the fan.

MRr. C. M. PeRrcy said he had no doubt in his own
mind that furnace ventilation was a thing of the past and
ought to be, and that fan ventilation was much more
efficient ; but the difficulty was in getting to know which
was the best fan. They heard of such startling results—
sometimes the efficiency claimed was more than 100 per
cent.—that really practical men were hothered what to
do; and whilst he was exceedingly glad that that paper,
which was a very valuable one, had been read, he
thought the discussion would more likely be of a searching
character, and effect more good if it took place at a
meeting after the paper had been printed and distributed.
He joined in the congratulations to Mr. Higson. He
might say that, at times, papers were not prepared with
sufhcient care. Papers ought to be prepared, first, to
maintain the reputation of the person reading them, and,
second, the reputation of the Society before which they
were read. Looked at from these two points, Mr.
Higson had set an excellent example, and had increased
his own reputation and-not lessened the reputation of the
Manchester Geological Society.

THE CHAIRMAN asked Mr. Higson to tell them what
was the amount of coal in bulk used by the fan, and the
amount of coal in bulk used by the furnace, when he made
the comparison, assuming the two to be getting the same
quantity of air. The Chairman went on to say that the
question of fan and furnace was a very important one,
both from a safety and also from an economical point of
view. Where they had a fan they were able from the
fact that they could manipulate it so easily to deal with
Gangers they could not overcome where they had a fur-
nace. If they had a fire underground they could deal
with the ventilation at once with a fan, but with a furnace
they were periectly helpless. With regard to the shaft,
if they had a furnace it was difficult to examine it, and he
imagined the ropes suffered very much, which must be a
great drawback. [f they had a fan they could examine
the shaft and the ropes did not suffer in the same way.
If Mr. Higson was correct in his statement as to the con-
sumption of coal, there could be no question which system
of ventilation was the most economical. During the last
10 or 1§ years fans appeared to have made great headway
more especially in the northern districts, and in Launca-
shire they had made some steps in the right direction.
They had a great many good fans, and he thought most
of their large collieries were now thinking of changing
from furnace to fan, but there were always a great many
people whom it was difficult to get to make any improve-
ment. There were two or three classes of colliery mana-
gers, and also of colliery owners. He found there was a
class of colliery owner who seemed 1o love to see a huge
black cloud of smoke coming up the pit. He did not
know why it was, but he (Mr. Hall) thought he fancied
it showed there was somebody below who was very busy.
He often went to the extent of loving to see about his pits
broken boxes, iron, and machinery, and he seemed to
think it was a sign of energy on the part of his manager.
It was a sign of energy in a certain direction. He loved
to see the men and women employed on the pit bank ex-
posed to a hurricane of rain and wind, and seemed to
think it hardened them, and that it was a proper thing for
colliery people to submit themselves to. As to the mana-
gers he personally tried to make the meeting at Wigan a
good one. Whenever he met a colliery manager he asked
him to come to the meeting. Some of them came, others
looked at him with a kind of supercilious smile and passed
on. He thought they were the losers and not those who
attended. He was sure if any colliery manager in Lanca-
shire had been there that afternoon he would have been
interested in the paper which had been read. He did not
know what steps one ought to take to get rid of that feel-
ing of opposition to improvements. There was that feel-
ing. of opposition to improvements on  the part of colliery
managers and also of owners, but he did not quite see how
they were to get over it. If one could hope to get them

;to join this Society, possibly it would be the right course,
.and before he sat down he should like to say a word about

the. support accorded to it. In the North of England
nearly all the colliery owners subscribed to or became
members of the Mining Institute, not possibly with the

intention of attending the meetings, but simply to give it

their support from a monetary point of view ; whereas in
Lancashire they had very few of the owners subscribing.
He thought it would do great good if the owners would
help the Society in that way, and although some of them
might look down upon it—some of them he was sorry to
say looked down upon that mining school and anything
that was technical—but as far as he could judge their
managers by attending these meetings would gain some
knowledge which would eventually save the owners’
pockets. :

The motion was then put to the meeting and was
heartily adopted.

MR. HiGsoN, in reply, said that with regard to the
comparison of the results from the furnace and the fan, he
might say they had not got a furnace at Messrs. Stone’s
collieries, but he had made enquiries and obtained the re-
sults he had quoted. Some were so startling that he was
afraid to produce them. They had had no difficulty in
the foundation of the fan race, and they used ordinary
machine-cut brick.

Mgr. TONGE said it was well known that the work of
furnaces in mines varied proportionately with their depths ;
those at great depths giving far better results than those
near the surface. In comparing the work of the fan with
that of certain furnaces, Mr. Higson had not stated any
depths, and so they could not forin an accurate or definite
judgment. However, he was not speaking at all in
favour of the furnace; and he trusted when the time
arrived for the paper to be discussed there would be a full
meeting, as no more important subject could be discussed
in connéction with mining.

The discussion was then adjourned.

A vote of thanks to the Chairman closed the meeting.

Coal Tar Pitch—Its Uses and Future Market.*

Bv Mg. R, WarT.

Coal tar pitch twenty-five years ago was comparatively
a new factor in the commercial world. It was almost un-
known. Whenever pitch was mentioned, the mind of the
merchant or manufacturer reverted to the pine tar product
ot North and South Carolina. Even the gas companies
of the United States were ignorant of the commercial
value of tar. Instead of turning it into a source of revenue
their main object was to dispose of it in a way that should
not pollute the rivers or streams near the works and cause
a public nuisance. Consequently they wasted millions of
gallons of tar which, if turned into pitch and the avenues
of uses had been opened to it, would have largely aug-
mented their revenues. As a result of this lack of fore-
sight, consumers not being educated in its uses, they were
limited to the use of pine tar pitch and resin for roofing
and other purposes. When pitch was placed on the [ree
list foreign pitch was reduced in price, and came into
general use in this country, largely owing to its cheap-
ness, but it was often of such poor quality that it was
unavailable for many of the functions of pitch. The
cause of this poorness was obvious.  Foreign producers,
who were also little instructed in the advaniages of pitch
in its various lines, did not regard their product of
much importance, and thought that anything would suit
so long asit was called pitch. They distilled the tar mainly
for the resultant oils and chemicals, and pitch with them
was only a by-product of many impurities. It was usually
hard and brittle, and contained many foreign substances
which were detrimental to its utility. Its importation,
however, brought pitch into more general use by reducing
the price of what pitch was manufactured in this country.

Now, while this result curtailed the revenues of the gas
companies engaged in the production of coal tar, it also
stimulated them into better appreciation of the commercial
worth of the product. The tar distillers revised their
methods of manufacture, and sought to mect the necessi-
ties of the growing market. Instead of treating pitch as
a by-product as many of their European competitors still
do, they now distilled the tar solely for the pitch, and
looked upon the resultant oils and chemicals as the by-
products of secondary interest from a commercial point of
view. Owing to this change of front on the part of the
distillers, the coal tar pitch of the United States takes
first rank in the market. It is free from the impurities of
the imported article, and therefore better adapted for the
various purposes for which coal tar pitch is now used.

In this brief paper I need only call attention to a few
of the leading uses of coal tar pitch. For roofing pur-
poses it is unsurpassed, and in general vogue in all our
large cities. Its superiority over tin and iron roofs is
everywhere z:\dmittev:‘).e During the past fifteen years it
has become the principal factor in nearly all the prepared
roofing on the market. A combination of pitch and felt
resists the action of water much lo ger, and is more
durable than any other class of roofing material ; and,
what is of equal importance, the cost of such roofing is
one-third less than roof of tin or iron. It moreover maies
a much safer roof in the case of fire, While the metal
aoofs disjoint and fall to pieces from the action of heat,
md thereby add to the intensity of the fire, pitch roofs
fall down bodily and tend to sn_mthtr out the flames, and
in this respect effect a much quicker result than thousands
of gallons of water.

n street paving the advantages of pitch have frequently
been demonstrated. In many cities specifications call for
from 10 to 20 per cent. of refined Trinidad asphalt added

*Abstract of a paj

read before the Ohio Gaslight [Association,
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arch 21, 1894, with discussion thereon.
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to pitch or cement employed in pavin%(; but this clause is
rarely complied with, * Practical nen know that the ad-

dition of thisasphalt:is more uf a delriment than a benefit

t the pavement, and they condemn and reject it, even

when set forth in the specifications.  City authoritics, as

well as contractors, know that black stone pavements are

not satisfactory or durable unless pitch has been used for

filling the crevices or cementing the blocks together.

Years of costly cxperinients were needed in many inst-

nnces to substantiate this fact ; but to.day pitch filling is

regarded as of the utmost importance, since pavements so

treated are more lasting and less subject to ravages of
water than those which have been laid” withont pitch as

cement and filler.  Indeed, pitch pavements are practi-

cally inipervious to water, and accordingly ecscape its
corrosive or undermining effects,

But there are other and cquall{ imi)or(ant avenues for
the employment of coal tar pitch. It enters extensively
into the manufacture of carbons for electric lighting.
Varinus substitutes for pitch have been tried, but none
have thus far proved successful. In Germany it is used
in the manufacture of pipes for the conveyance of cold
acids in chemical wotks, and also for lining acld holders
Underground pipes for gas or water are coated with pitch
to prevent rust and corrosion.  Boat botloms are pitched
to preserve the timber and give a smooth surface.  The
wooden pipes, manufactured in Michigan and New Vork,
are made more useful and durable by their pitch coating.

Another important use for coal tar |pnch has.been
found in the manufacture of patent fuel, This fuel is
made of hard and soft coal dust mixed with 10 I)cr cent,
of pitch, and pressed into ege shaped pleces.  Its popu-
larity for family and wanutacturing puorgosc_s is already
so pronounced that factories for its production are con.
templated in various sections. This industry will un-
doug)lcdly give great impetus to the pitch market. Even.

the dust and screenings of the mines can be converted -

into as valuable a fuel as hard coal; while many grades
of western coal can be rendered bituminous Ly the use
of pitch as a bioder, Al the indications are that the
demand for the new fuel will go on increasing. In
England its manufacture and sale has already reached
large proportions.
win§ to the manufacture of gas from petroleum pro-
ducts, of late years the supply of coal tar has diminished,
A quantity of pitch obtained from gas tar derived from
petroleum products has been used for_paving and roofing
purgoscﬂ; ut the large percentage of water in the tar has
rendered it very difficult to handle. \Whilé the pitch
made from this tar is not so good as genpine coal tar
pitch, yet the cheapness of the tarthas’ forced it into the
market as a substitute for many purposes, with fair success.
The expanding market, as well as the revenue from the
production of pitch, ought to stimulate the production of
coal tar, and tend to the diminution of gas making from
petroleum.  Whea the gas companies fully realize the
conditions of the market, they will no doubt govern them-
selves to meet those conditions in.the wmost profitable
manner.  Besides those already reférred to, there are
hundreds of avenues, some of them individually small, but
large in the aggregate, for the consumption of pitch.
Indeed, lakcnnglﬁogelhcr, the outlook for this valuahle
product of coal tar 1s very promising.  With the increas-
tng demand for felt roofing, the growing popularity of
brick for paving, where pitch will in time be universally
used for filling, the employment of granite block for pav-
ing with pitch filling, the extension of electric light,
causing a larger demand for carbons, and the expanding
consumption of the new fucl, to say nothing of the many
winor avenues of use, the producers of coal tar pitch cer-
lainl‘{ have every reason to expect a bright and profitable
market.

DiscusstoN.

MR. SOMERVILLE, in the discussion which followed the
rcading of the paper, referred to the excellent result
obtamed at Peebles, in Scotland, where there is a plant
getting 14,000 feet of 22-candle gas out of a ton of tar,
and 13 cwt. of coke, averaging 096 cacbon, which is
cagerly bought up by brassfounders andothers. e thought
that was the proper thing to do with the tar.  Were he
construcing a new returt house, he would have some
means for the tar, as it comes from the hydraulic main, to
get mto a stll and have the ailly matter disulled and go
into the hydraulic, and the residue drawn off as pitch;
and just put the o1l and hydrocarbons into the gas, where
they belong, and where they are worth more than any-
thing clse, and scll the pitch, as pitch, right from the
works.

Mg. MiLLeg, refernag to the paragraph which says
**a quanuty of pich obtained from gas tar, derived from
petroleum products, has been used for paving and roufing
purposes ; but the larger percentage of water in the tar
readered 1t very difficult to handle,” staied that, as the
resudt of a number of expenments, he had found that if
the separator was hept hut—at abuut 140 to 150" —nu
ditficulty would be expencaced in separating the wata
from the foam.

MR. SOMERVILLE, nying agan, sasd there was at pre
sent a large demand fur water gas 1ar, which was used for
making a perfesly puie asphaliam. . No difficulty was
expenenced in ehiminaung the waier from dus tar.” The
asphaltum was used in the production of a dewlotisel
paper. A sheet of paper dipped in t, he stated, became
wdurless, and therefore mure valuable fur sume puzpuses.
. Mi. Howmes—I would hilke o enyuire whether there
1s very much by-product, 18 addiuun o the pitch, that s
secured from the distilling of the tac? I infer from what
has been sand, that s will tahe abou five baureds of ar

make a ton of pitch. That is, there is something like 35
per cent. detertoration in it, and it strikes me that this is
overestimated, unless there is some by-product to realise
upon it.

lMlt.. WATT —The by-products are the light and, dead
oils. The dcad oil is not worth quite so much as the tar.
The price of dead oil has Leen demoralised somewhat
owing to the amount that has been imported of a poorer
quality than could be produced fiom the tar in this
country.

Tue PresineNT—The dead oil is worth less per gallon
than tar?

MR. WATT—Yes sir. The lamp black manufacturers
usc it largely for producing different kinds of blacking.

Tur PRESIDRNT—Is it valuable for fucl ?

MR. WarT—VYes, it can be used for that, It produces
a stronger heat if used as a fuel ; it is better and strongee
than Lima oil. One bartel of dead oil for fucl pur‘)oscs
will go as far as, at least. 1§ per cent. more Lima oil.

————— @

Gold-Milling at the North Star Mine, Grass
Valley, Nevada County, Cal,

By Emilx RECTOR Apavix, Grass Valley, Cal.*

The picturesque little mining town of Grass Vailey,
nestled 1n the foothills of the Sierra Nevada mountains,
at an altitude of 2,500 fect, has been for 43 years the
scene of uninterrupted activity and prosperity, as the
center of a mining district which wasintimately associated
with the pioneer days of California, and the discovery of

old by James V. Marshall, in El Dorado county, in
fnnuary, 1848.

Although placer-mining was inaugurated in Nevada

. county as eatly.as 1848, the first quartz ledge was not

located until the summer of 1850, Discoveries made on
Gold Hill and Massachusetts €Iill increased the excite-
ment in quartz mining, and hastened the erection (during
the same year) of the first mill operated in the State.

At the close of 1864, the district had produced

*$23,000,000 in gold, and all the well-known propesties

of to-day had been discovered and worked. The Eurcka.
Idaho, the North Star, and the Empire mines were in
active operation ; and to-day we still find them equipred
with large crushing plants, operating 80 per cent. of all
the stamps in the immediate Grass Valley district. Of
the mines just named, the North Star es the most
recently constructed mill, a description of which, the
writer believes, may prove of interest to members of the
Institute engaged in the milling of gold ores.

During the year 1886, operations at the Notrth Suar
mine (the property of the North Star Mining Company)
had reached such a stage of development that the neces-
sity of a crushing plant at the mine became imperative,
and early in October the crection of a 30-stamp mill was
in progress. The building designed to contain 40 stamps
was speedily evected ; and within sixty days the large
structure was under cover.

Late in February, 1887, the mill was in readiness, and,
upon the completion of the water power system, then
being introduced at both mine and mill, the crushing of
ore was commenced March 15, 1887,

The local topography presented most favorable con-
ditions for 2 mill site. At a distance of only 142 feet
from the landing floor of the main incline of tzc mine, it
was found possible to discharge the ore at a vertical
height of 67 feet above the projected concentrator floor.
During the construction of the mill all mining vperations
continued uninterruptedly, the ore extracted Dbeing
crushed in leased plants one mile distant.

From the numerous stopes, the ore is trammed to the
main shaft, which has now reached a depth of 2,400 feet,
with an average incline of 20°. The shaft is well
equipped with a double track-way, over which 140 cars
can be dehvered to the surface in g hours, actual running
time. Onc man on cach shaft delivers the quartz to the
mill and waste to the dump.

The ore, as raised from the nune, 1s delivered in mine
cars, contaiming a hittde over 13 cubic feet each ; three
cars making 40 culne feet, or two tons of ore.  Sorting
on the surface 1s nat resorted to ; underground, however,
the custom of ** stpping ' the ledge 12 sitre 1nsures for
the mill a clean product, generally frec from diabase (the
enclosing rock).

On passing into the mill the ore is discharged over

nizzlies, placed at the top of tong ore bins.  There are 8

ne ore bins, one for each battery, of § stamps, each
providedd with a guzzly 4 by 12 ch n size, set at an
angle of go. The 3 by 4 nch bars are placed on edge,
2 inches apart.  These gnizzites simply classify the mine
oreanto hne and coarse.  The tormer deups through the
grzzly directly 1nto the tine ore tan, from which 1 passes
through a gate, supplying the automauc feeder, which in
turn supplies its own partcular battery.  Mcanwhile, the
coarse vre 1s delivered over the gnzzly nto the coarse ore
bin, from which 1t passes through a gate into onc of the
three rock breakers, From the breakers nt drops as
**hinc nto the ine ore vin, miang with the mine fine,
and passing on 1nto the ore feeders as above described.

The orc thus passes, by gravity alone, from the dump-
10g floor to the automauc feeders.  Une.man on the day
shift operates the rock breaners to crush the accumulated
cozrse ore delivered from the mune.  The breakers am-
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proved Blake, 9 by 15 inches), n{n intermittently, aggre-
gating not over 7 hours’ work during the 24.

From the automatic feeders the quartz is delivered into
the batterics for stamping and amalgamation. The free
milling character of the material demands only the sim-
plest methods of amalgamation and concentration for the
recovery of its gold contents.  The pulp discharged
through the Lattery screens flows over silver plated copper
amalgamating plates to concentrating machines beyond,

assing thence for further treatment in pans, or escaping
tom the mill dircct as tailings.

The mill contains 40 stamps, weighing, whea newly
shod, 875 puunds each. The stamps dtop 7 inches cighl(-
six times per minute. The shoes (steel exclusively used),
weigh 159 pounds, and the remaining 716 pounds of the
stamp are distributed as follows: stem, 358 pounds;
stamp head, 228 pounds ; tappets, 130 pounds.

The life of a stcel shoe averages 130 days, and it crushes
during that period 260 tons of ore. The weight of the
shoe, when removed, will average about 38 pounds. The
very smooth and uniform wear obscrved on these shoes is
due in preat measure to the use of cast iron dics.

The weight of the dic when new is 100 pounds, and it
loses during a life of 70 days onc-half its original weight.
The recent introduction of cast iron plates 2 inches thick
has increased the life of the die to 8o days, the die, when
removed, weighing from 40 to 45 pounds. ‘Thes» plates,
two in number to cach battery, fit snugly in the mortar,
forming « false bottom, upon which the dies are bedded
as usual. They serve a dout'e purpose, })rolonging the
life of the dies and decressing the height of the dischasge,
which ranges from an initial of 4 inches to a maximum of
6 inches,

Brass wire No. 30 screens and perforated No. o tin
screens are used exclusively.  The latter screen is an ex-
periment, and thus far has given good results, The life
of a tin screen is about 30 days; the cost, one-fourth that
of wire screens. At the North Star mill, in crushing
113,955)4 tons of orc, the cost for screens bas been

.008 per ton.  Dies have cost $0.026 and shovs $0.056
per ton, exclusive of a rebate of 134 cents per pound on
removed shoes and dies.

The recovery of gold is first made in the mortar, where
the amalgamation bc%‘ins. Mercury is fed to the batteries
at regular intervals, the amount varying with the grade of
the ore crushed. At times, this amount has exceeded one
gmnd per battery, ora flask of 7634 pounds in nine days.

f this amount, however, 35 per cent. is recovered at the
fortni| hll{; retorting of amalgam. There is, however, a
considerable loss o1 * quicksilver, which, in treating
113,955% tons of ore, has amounted lo $3,680.05 or
$0.032 per ton.

In <he interior of the mortar, immediately under the
screen frame, are silver plated copper plates 44 inches
wide by 52 inches long, Thése plates, one for each mor-
tar, are bolted to chuck blocks fitting tightly against the
lip 7 the mortar. As the pulp is discharged from the
mortar through screens, it falls upon an outside battery or
splash plate 18 inches in width, covering the iron mortar
:’;Pron, which is bolted to the mortar and forms part of it.

he length of this plate is equal to that of the inside plate.

The apron plate, 48 b sé inches, lies below the splash
plate, tapering to 24 inches and connecting with the three
slaice plates which cover the sluice 12 fect long and 24
inches wide. From the sluice, the pulp ses over
shaking tables, which have & plated surface of 10 feet by
48 inches, made up of two plates 48 by 36 inches and two
smaller ones, each 48 by 24 inches.

The grades of the above plates are as follows : battery
and apron plates, 15 inches ta the foot; sluice plates,
1 inches to the foot ; shaking tables, 1,% inches to the
foot. The natural tendency of the narrow sluice plates
to *“scour’ has always bean objectionable, and in fitting
the more recently erected hatteries with a line of plates,
the width of the sluice has been doubled. These plates,
cight in number, are placed side by side, and overlap
slightly, aggregating 153{ feet by 4 feet wide, the total
actual plate surface being cqual to that of the narrow
sluice plates and shaking table plates combined. The

rade of these new plates is approximately uniform at 134
inches to the foat. ’

Two-thirds of all the gold recovered by amalgamation
is found in the hatteries, The yield is, however, variable,
frequently rc:lchinf 75 per cent. Of the amount recovered
from the outside plates, the battery and apron plates will
produce 70 per cent., the sluice plates 23 per cent., and
the shaking tables 7 per cent. The average value of
amalgam from all sources is about $7.25 per ounce, the
fineness of the gold bars is 856.

The batteries are cleaned up fortnightly : the outside
plates, every other day, frequently daily, and, on rare
uccasions, morning and evening.

In addition to the usual method of recovering the
amalgam from the plates, the writer introduced, several
years agu, the method of hot water ¢ sweating,” which
can be «ccommended for its simplicity, safety and excellent
results,  The effect of simEly pouring boiling water upon
the plates or immersing them (on the apron), is a source
of as much pleasure as surprise when the amount secored
frum a pour louhing plate is weighed. Notwithstanding
previvus sweatings during the year, the December or
annual sweading at the North Star mill produced 1703
ounces amalgan from which 600 ounces gold was obtain-
ed, valued at $10,524.82.

Leaving the Lattery floor, the pulp is conveyed through
3-inch pipes to the concentrators on the floor below
Each battery of § stamps being provided with two ma-
chines, the ll:l’nll complemsent consists of 12 Triumph and.4.
Frue vanuners. The latter machines are preferred, and
were introduced when the 10 additional stamps were in
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stalled.  The machines are conveniently arranged on one
floor and readily overluoked by onc wman on each shift,

The ore crushed at the North Star_mill contains about
4 per_cent. of ““sulphurets.”  Their average value is
$53.58 per ton 3 and they have yiélded in seven years a
total product of $236,756.63.  The concentrates are sold
to the local chlorination works.

From the concentrating machines the pulp csc:\[l)cs as
tailings, containing more or less gold, notwithstanding a
high percentage saved of the are value {reaching 94 per
cent, under favarable conditions). At the present writing
there is in operation a stmplex rotary amalgamator, treat-
ing 10 tons of tailings per 24 hours. Results ohtained
thus far have reduced the loss in the tailings 22 cents per
ton.

The will is operated entitely by water power, aud not-
withstanding a high rate per asadable horse power, the
cost of power per ton of ore crushed has not exceeded
$0.32.  The water wsed has previously been utilized by
the Original Ewmpire Mill and Miniog Company undera
head of 450 feet. At the North Star, the effective head
1s 275 feet at the mill,

O T

Electricsty as a Motive Power in the Iron and
Steel Industries.®

By ). Sguwy Broce.

In accepting the invitation of the Council of this Inst-
tute to wote a paper on Electne Power apphcations, the
authur zan only hope that, huwever unworthy his paper
may be in dtself, it may yet be the means of Lringing
forward a comparatively new subject an which consider-
able interest is being evinced by engineers at the present
time, and that, in this manner, the opintons of more
experienced men will e brosght forth, and additional
light thrown on the subject.

During the past three years the author has been almost
esclusively engaged in applying clectricity 1n the form of
power to different mining and industrial operations, and
i the cuurse of his work, has been struck with the vast
fickl which lies open to the application of clectric power,
and the numerous bianches of engineering to which the
new, and, perhaps, it may be said, coming power, 1s
applicable.

In taking for the subject of his paper Electricity as a
Mative Power in the Iron and Steel Industrics, the
anthor will endeavour to trace out thuse branches of the
iron and steel industries in which clectricity in the near
future may take a predominant part. It will be lus
endeavour o the fullowing pages to treat the subject as
far as possible from the standpoint of those engineers who
arc connected with the daily management of i1ron and
steel wotks, cic., and not from that of a purely clectueal
engincer.

Electric power has been applied i this country hetherto
chictly for the purposes af tracuon, or for carrying out
various operations in mmmng wark, such as hauhng,
pumping, winding, ventilation, drilling, etc.,, and ats
chief advantages and charactenstics in these branches are
now very penerally known,  All* these applications, up
1o the present, have come under the head of lor | distance
transmitssion, and there has been 2 general tendency an
the part of engincers tu consuder applying elecinic power
only in those cases where the power has had to be trans.
mitted a considerable distance.  The author 1s particu-
lasly anxious to draw the attention of engincers to what
he may term short distance transnission, or concentration
of power. Scemng that it nay be consudered as coming
within the scope of the iron and steclmndustrcs, wonstone
wines, blast furnaces, iron and steel works, engincering
shops, shiphuilding yards, the author will endeavour to
point out the cases in which clectric power 1s applicable
o cach of the above.

1—1LONG DISTANCE TRANSMISSION.

o

Tronstone Mnes—\When transmitting clectric power
over long distances it i necessary, in order to keep down
the cost of the conduciing cables, 10 employ high tension
currents, that is to say, the gencrating dynamos arc
wound to give off their power at a high voltage and small
current. 1t has hitherto Leen the practice in mining
work to convey the power at voltages of 300, 500 or Soo
volts. Electric power in this way may be transmitted
with a comparatively trifling loss to distances of scveral
miles in length. It was not long therefore before clectri-
city found an opening in its np“)lic\xion to various mining
operatians, and especially to hauling and pumping. 1t
was the author’s privilege some two years ago to apply
clectricity in the Clevcland minces for dnlling purposes,
and since then these clectrie drills have proved themselves
in gvery way a thorough success, and their use 1s being
further cxtended into other mines in the district.  The
voltage in the case of the clectne rock drills docs not ex-
ceed 300, as the power involved is comparatively small,
and the distances do not exceed one 1o two miles in
length.

in the casc of ironstonc mines situated at any great
distance from the main linc, or in cases where a special
linc hasto be built 1o the mines, an clectric plant could
be taid down, nat only to operate the drilling in the mine,
pumping the water, hauling out the ironstone, but could
also be employed to generate current, at the same time
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for performing all the traction-on the branch line. The
whale of this work could be performed by current gener-
ated from u single engine and dynamo at the mine itself,

In the case where several ironstone mines are situated
in close proximity one to the other, a_central power
station could be laid down, by means of which there would
be no separate steam plants sitnated at the different
miaes, these atl being replaced by eleciric motors, driven
off one main generating dynamo situated at the central
station. There is no difficulty whatsoever in carsying but
the winding, hauling, pumping, drilling and ventilating
arrangements at these mines electrically.

Bast Furnaces—There may be some at this wmeeting
who may think that the author now proposes to worli
blast furnaces by clectricity,  He régrets, however, it i
not yet in his power to revolutionise the world by doing
this. e would, however, seck the aid of blast furnaces
in generating his electricity, and considers that, after a
water fall, a Cleveland furnace is the next best. friend to

those desirous of gencratinge clectric power econamically. -

In many eases there are large amounts of waste gases
available from the furnaces. These are penerally used
for firing the boilers necessary for driving the blowing
engines, ete., but there is frequently a considerable
amount of waste gas leflt over. It is with ths waste gas
he would propose firing thd boiless in connection with
the electric geneating plant.  The power thus generated
could be transmitted at a high tension 1o engineering
works situated at a considerable distance, and, if neces.
sary, transformed again to'a lower tension for use in the
works. .

At blast furnaces themselves there are not a great num-
ber of applications to which clectricity could e adapted
for driving purposes, eacepting pechaps in pumping
water from o neighburing river for condensing. The
mincral hoists could be worked clectrically.

From the few remarks above, engincers will easily be
able to sve for themselves the cases in which electric
power is applicable at the mines and in conncciion with
blast furnaces.

2—SHORT DISTANCE TRANSMISSION AND CONCENTRA-

TION OF POWER.

Iron and Steel 1Works—By short distance transmission
the author means the distnbution of electucal energy for
the purposes of driving engincering works.  As already
mentioned, there has hitherto been a tendency on the
part of engincers to consider clectricity as applicable caly
1 those cases where the power has had to be transmitted
over a long distance. It is now necessary to consider
quite a different case, in which the power has only to be
transmitted over distances not exceeding 300°0r 400 yards
1 leagth, but in which arca a multiplicity of uses may he
found for the application of electric power to driving vari~
ous classes of machinery.

Fust of all, let the case of iran and steel waorks be
taken, and the classes of machines most frequently cme
ployed m these works be considered. These will be found
1n a great measure ta consist of the following:  Punching
and sheanng machines, steaightening wachines, cold and
hot saws, drilling machines. plaming mmachines, blowers,
ovethead travellers, locomotive cranes, rolls, winches,
scrap breakers, cte.

In conncction wath iron and sieel works there are fre-
quently found gurder shops, fiumng shops, etc., in which
the machinery is drven through shafting and belting off
onc or more cngines silu:nc(% in the shap. In layin
down machmery of the above class it has almost invarn-
ahly been the practice, not only when the machine tools
arc dnven by separate engines, but also when they are
driven by beling and shafting, 10 make allowances in
these engines for very large losses, duc to condensation or
leakage in steam pipes, or to friction caused in the belting
and shafting. It is a well known fact that the power
actually expended in performing the work on these various
machines s 2 mere fractional part of that transmitted
from the gencrating source.  In those cases where the
machine tools have been driven by separate engincs, it
has been a regular practice to provide engines with cylind.
crs sufficiently large to compensate for any possible
losscs which may occur through leakage, condensation,
cte. It scems gencrally to have been the practice in
engincering works to indieate the main driving engines,
but during the authut’s visits 10 some thisty or forty of the
principal engincering works in this country, he has never
been able 10 obtain indicator diagrams showing the power
alsorbed by cach stcam driven machine tool in the warks,
Although atteation has heen paid to the cconomy of the
main engincs, the question of that in the small cagines
driving these machine tools, and the conveyance of steam
has oﬁcn been entitely averlooked, and an cnormous
waste has bieen going on in this manner for years past.

With the advent of the clectric motor this condition of
things was at once changed.  Every clectric inotor may
be said to be a sclfindicating machine in itself, in that the
power which it absorbs can be immediatcly detected
through the readings on the ammcter and voltmeter pro-
vided in connection with the motor.

The following are results of cxgcﬁmcms thathave been
recently carried out by the author, in conjunction with

Mr. H. Panton, an the actual power absorbed by various
machine tools in doing their work. The figures arc ex-
tremcly intercsting, as showing the very smail amount of
powi-r absotbed by the different tools when doing their
work :—
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The author now wishes particularly to draw the
attentian of engincers to the concentration and distribution
of ‘p“owéf in works by means of clectricity, and in order
to fully dgmonstsate-hisideas on this subject he has had two
diagrams’ prepared, one showing the various cases of
power transmussion one meets with at an old works, and
the other sHowing the way in which these works cauld be
remodelled, and what savings could be effected by a
judicious application of electric power.  Of course the
works represented above ase purely imaginary, but it wilt
be found that almost any works will contain some or
other of the examples of power transmission depicted on
this plan.  The ‘plan comains examples of power trans-
mission met with in iron and sieel wotks, enpineering
shaps, shipluilding yards, ctc. In the case of the old
works there arc examples: 1. Of a large nuinber of
scattered steam cngines; 2. long lines of shalting and
belting in the various shops; 3. considerable lengihs of
stcam pipes; 4. separate and scattered groups of boilers 3
5. low pressure steam s 6. old or uncconomical engines,
especially in the smaller sizes; 7. intermittent character
of the wark.

Turning back to these cases, it is very evident to all
enginects the great economy which would be realised if
all these scattered cngines could be concentrated in one
“large and highly cfficient engine.  The amount of coal
taken per unit of work done would nccessarily be very
much less, and in replacing these engines by electric
motars the scevices of a large aumber of men could be
dispensed with.

Taking the second case of shafting and belting, the
author thinks that few engincers really realise what is
actually lost in the transmussion of power through long
lines of min shafting, counter shaliing, pulleys, belts,
ctc. The power lost has oficn been ascertained to vary
between 30 and 69 per cent. of the total power trans-
mitted,

In the casc of long stcam pipes, it is a difficult matter
to entirely prevent condensation, and one is always liable
to leaky valves and joints.  With separate boiless, this of
course catails extra men to attend to the firing. With
low pressure steam, it is impossible to use the economical
class of enginc one could do with high pressures. In
many large works the auxiliary engines are often found to
be of an uncconomical natute.  The work carried out is
frequently of an intermitteat nature, and machines which
should be stopped when not in use ar- left sunning,

The author will now proceed to demonstrate 2 manner
in which these old works could be entitely remodelled so
as to cffect an enormous saving both in coal coasumption,
wages, and upkeep.

The first_thing to be done is to make a general survey
of the whole works, and 10 havc as many engines in-
dicated as possible.  Where this cannot de done 1t would
be advisable to lay down a small temporary installation of
an engine and dynamo, with a motor which could be
transferred from one machine to the other, in onler to

ascertain accurately the cxact power absorbed by the
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machine in question. In this way an accurate opinion
could be formed of the anount of power actually required
for operating the different machines throughout the
works. '

Having arrived at the total-horse power absorhed by all
the scattered and outlying machinery, it is advisalile to
divide this into, sdy, two units of ‘power. If the total
power involved is 1000 horse power, this would mean
that it would Lie advisable to have two units of 500 horse
power cach,

The reason why so large a power is selected as unit is
that in electric power installations the load diagram will
be found to be of quite a different nature to that of an
electric ligh(in[i station, which exhibits a more or lesscon-
stant rise and fall according to the tinie of day, whilst the

load line in an electric power station is of a very differént’

and fluctuating nature, varying at times betweena quarter
and full Joad, half load and full load, aund so on. Itis
necessary, therefore, both for simplicity in working and
for economicil reasons, to have a steam dynamo capable
of giving out current for at least half the installation. It
would be necessary in the case of the five small machines
to keep them all running, even if the load was only 25
per cent. of the total, in case at any moment the load
should suddealy rise. This practice has been adopted
in nearly all large power installations on the Continent,
and the author cannot help feeling that it is the right
one.

In the case of works where waste furnace gases are
available, the evident site for the generating plant would
be in close proximity to these furnaces, in order that the
boilers of the generating plant might be fired by the waste
gases, the cost of the prouction of the clectric current
Leing thereby reduced to a mininum.  Should there be
no waste furnace gas available, the generating plant
shonld then be placed close to the main battery of boilers
in the works, and if these boilers are of a pressure below
So pounds, it will he found cconomical to lay down
cutirely new boilers of say 150 to 180 pounds pressure.

Having settled on our site, the neat question to be
decided is the form which the generating plant should
take. Iu the case of a unit as large as 500 horse power,
one out of three alicrnatives may be resorted to: 2 com:
pound condensing Corliss engine running at 80 revolutions
per minute, with a multipolar dynamo, built up after the
Continental fashion with the armawre forming the fly.
wheel of the engine, may be employed.  Great confidence
nray be placed in a plant of this description, but the initial
cost is comparatively a large one, owing to the large
dimensions of the dynamo, and the slow speed at which
it runs.  If this speed were doubled, and an engine
running at say 160 revolutions a minute 1aken, it would
be possible to cmploy a triple expansion marine engine
providend with condensing arsangenients. A great reduc-
tion will be effected in the cost of the dynamo, and an
engine of this type should work with geeat cconomy. It
will be found necessary, hawever, to provide this marine
engine with proper automatic eapansion and regulating
gear, owing to the variations in load and the necessaity of
alsolute steadiness in running.  The third aliernative is
still further to increase the speed of the dynamo, and to
employ an engine of the high specd type, similar to thase
adopted in our clectric Yig'ning stativns.  These engines
would run at about 300 icvolutions per minme, therchy
doubling the previous speed of the dynamo, and again
reducing its cost.  These high speed engrines wonld be of
the triple expansion type, and provided with condensing
arrangements.  Their conwnption should not exceed 15
pounds of steam per indicated horse power per hour.  In
any case, the plant to be laid down shound be of the
steam dynamio type, that is to say, steamn engine and
dyaamo comblined on onc and the sanc bedplate, and
direet coupled.

Having taken a decision as repards the generating
plant, it is nccessary neat to consider the actual ap.
plication of the clectric motors themselees tothe various
machines, and the distribution of the power generally.
According 10 the character of the works, the miain con-
ductors would be carsicd cither overhicad or in a culvert
underground, and, in order to keep down the cost, should
be, i;' passible, lare copper, uninsulated  As warks
which have not a greater extension than 300 or 400 yards
in lengih are now under consideration, the voltage which
will be employed will Le ol a low tension.

In this manncr can not only the whule of the power be
run off the one single penerating plant, bt the cutire
lighting, hoth are and incandescent, of the works them.
sclves.  The author considers that the voltage in such a
case should be 120 volts.  If the distances are too great
to allow of this, owing 10 the evpenditore in_copivr, the
voltage counld be increased 1o 500 volts. In iron and
steel works, however, the low voltage is for many reasons
preferable, as it is far cacier to maintain a high inculation
on a low voltage system than it 13 when a high voliage is
employad,  Inall cuces where new neachinery is ordered
for cxiensions or atherwise in the works, it would he pre-
ferable to embody the clectric motar in the actuai con.
steuction of the machine toal itself.  In the case of old
works, this is hacdly feasible, and the nevt best thing o
dn is to drive direct by helt on o the fy-wheel of the
machine in question.  The motar itsell, in the easc of
mchines having 1o start up against any sudden or heavy
toal, should bie of the shunt-wound type, with the shunt
oils permanently eacited off the line,  Every motor
shaald be providad with a stanting and stopping resistance
switch, by means of -which the current could only be
thrown gradually on to the machine, thus ensuring slow.
ness and steadiness in stacting up, and aveiding any
sudden rises of voltage in the magnet coil¢, owing to
instantancous lreaking of the circuit.  Every motor

‘lights.

should be enclosed with a suitable covering to protect it
from damp or dust, and should, if possible, be kept under
lock and key, only an authorised attendant having access
to the motors. ‘The author has found the use of carhon
block brushes almost indispensable with motors, and
especially with those that have to run in both directions.
The oiling arrangements of every motor should be
srfects .

Supposing that the whole of the outlying machinery is
actuated by electeic motors, and thatr motors have been
substituted for the engines and boilers on the overhead
and locomolive cranes, that the driving power in the
fitting shops and other places where shafting is employed
has been split up, and that separate motors have been
applied to the various counter shafts, the following are
the practical results which will have been obtaned by
remodelling the old works on the lines described and
shown in diagram No. 2.

Ceal Consumption.—~The to1al efficiency of the new
installation, provided that the distances involved do not
exceed 500 yards, should attain 75 per cent. The loss of
25 per cent. would be made up as follows :—

Loss 10 miain generating dynamo.. 7 per ceat.
Loss in the mains......ceeeens 3 4
Loss in the motors..coveee vove. 15

In many works where the engines are very much
scatteredd, it will be found that the coat consumption per
horse power of work turned out will amount from 8 to 15
pounds of coal and even more,  Although a great réduc.
tion in the coal consumption will be effected through the
use of the improved class of machinery employed and
means for transmitting the power gencrated, there is an-
other way in which the coal consumption can be further
decreased, and that i< by the instantancous switching off
of the motors when not inuse.  Many of the outlying
engines in the old works will no doubt have been left
running when not actually cmployed; and even when
not running a considerable quantity of steam may have
Lieen escaping from them or from the steam pipes leading
to them,  Unlike steam, the moment a motor is switched
off, electric current ceases to be generated, and the small
loss in conveying the power through cables instead of
steam pipes is 2 matter evident to every engineer.  In
the case of the ramnodelled works, the coal consumption
at the end of a year’s work will probably be found to be
one-half, or even less, of what is was previously, before
the adaptation of electricity,

[t is advisable that in every case the clectric lighting
of the works should be combined with the power, current
for the lighting baing obtained from the same generating
dynamo.  In looking at a total coal consumption, it
must be remembered that the considemable proportion of
this goes towards the electnic lighting.  Previously the
works may have been It aither by gas, oil, or lucigen
In the case of the remodelled works, the lighting
would be carritd out in the yards by means of arc lights,
in the fitting and enmincenng shops by means of inverted
arcs, and in offices and such places where arc lighting is
not suitable, by wmeans of incandescent lighting. The
cost of coal consumed in producing clectric light for the
whole of the works, should compare very favorably with
that of gas and oil lighting previously employed.

Woges. =The neat poirt to be considered is that of
wages. It is evident that by the entire suppression of
the scattered bailers, the scrvices of a considerable
number of stokers can be eatirely dispensed with,  This
is alws the case with those steam engines which require
an cogineer to run them. It is also probable that more
men will have been employed in looking after the gas
and oil lighting, than will be required for the clectric
hight. Thc motors can be kept practically under lock
and key.  Should anything go wrong with them, this will
be at once indicated on the instruments in the enpine
toom, and an attendant can go from there to see whatis
the mattet.  The motors, therefore, in no way involve
the nccessity of special-aticndants, and one man 1o sce
that they are properly oiled and the brushes sy, is all
that is required.  For powers up to 500 horse power, one
stoker, one engincer, and onc clectrical attendant, is all
that shonld be aequited at the generating station per
shifi. It will therefore at once be scen, in comparning
diagran No. 1 with diagram No. 2, that the wages of a
large number of men could be cnuirely dispensed with,
owing to the application of the electric systent.

Ypbeep. —\Ve have now x further point to consiler,
and that is the question of upkeep of such an clectrical
installation,  The upkeep on clectric power installations
which have alrendy beea running over three years,
involving the use of a large number of mators, arc lamps,
etc., has proved 1hat 1his can be safely estimated at some-
thing under 3 per cent. on the total capital expenditure of
the clectric installation.  No hard and fast rule, however,
can be Iaid down for the cvact cost of upkecp, as this
must_accessarily vary with the different classes of works
to which clectncity is applicd. Tt is clear, however, that
the maintenance of late copper conductors must be very
much less than that of a large system of steam pipes,
lincs of main shafting, ropes or belts, which have hitherto
been employed as a means for tran<mitting the pouner,
from the gcnctali?{f source to the spot at which the power
is actually appliecd. The depreciation on the cupper
cables should thercfore be very small.  As to the upkeep
of the clectrical machinery itsclf, nearly cverything
depends on the cleantiness with which s iskept.  If
properly attended to, the only wearing parts requiring
rencwal Wil consist of hearingy, brushes, and commutater,
all of which ean be replaced for a very small outlay.
These rencwals compare very favouralily with reacwals in
stcam engincs, shafting, geanng, cte.  The cost of upkeep
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of a well considered electric power installation ‘shoul
therefore be very low; and, indeed, many proofs are
forthcoming that this is actually the case.

Control,—~The author thinks that one of the most im-

tant features in connection with electric  power
installations is the absolute check or control one has over
the coal consumption and running expenses at the works.
It is advisable, where possible, that circuits from all
motors or groups of moturs should be taken direct to the
generating station, that on each of these circnits a separate
ammeter should be placed, which will indicate the exact
power taken by any of the machines at any time of the
day.  With a little practice, the man in charge at the
engine room can tell from the various indications on the
measuring instruments almost exactly what the various
machines in the works are doing ~whether standing idle,
or whether working up to their full power or not. By
means of an automatic registering ammeter placed in the
main dynamo circuit, the total anount of power groing off
into the works will be recorded on a card 3 and the coal
consumption for the day having been kept, the cost of
production per unit of electrical energy can be ascer-
tained. Owing to the self-indicating nature of elictrical
wotors, 1 this and other ways, can a most perfect check
be kept on the running expenses of the clectric power
plant, and the slightest loss due to leakage or undue re-
sistence in any part of the electrical apparatus can be at
ance detected and remedied.

Rolling Mills.—~TIt is quite within the bounds of pos-
sibility that clectricity may find a new opening in its
application to driving the lighter class of rolling mills.
The result, as far as cconomy in steam consumption is
concerned, would show a great saving on methuds for-
merly employed. The saving would be arrived at in the
following manner:  Instead of the present form of engine
used for actuating the rollers, which is necessatily of a
somewhat uncconomical nature owing to the work it has
to perfurm, and in which the cut-off is of a very imperfect
character, an engine could be hid down on the most
highly economical principles, working at a high pressure,
with three expansions of steam, amd taking not more than
124 pounds of coal per 1 horse power per hour. This
engine would be coupled direct 10 2 dynamo of suitable
power, and the steam dynamo generator would be kept
running continuously.  On each set of rollers would be
dircetly coupled an clectric motor.  The switching ap-
paratus would be worked Ly means of hand and foot
levers, almost in identically the same maaner in which
the stcam is shut on and off existing rolling mill engines.

An_ clectric motor may be considered as an elastic
coupling in itsclf, and provided that the power furnished
10 it is sufficient, it will revolve when the necessary torque
has been obtained. The i:n'. however, would be further-
more reduced by mechanical methods of coupling, and
the wr ter do:s not anticipate any difficulty in being able
to obtain a motor which would resist such strains as would
be put wpon it.  The switching apparatus, however,
would require carcfully planning out and constructing, in
order to withstand the rushes of current which would
take place through the apparatus, but heie again there is
nothing that eannot be overcome.

The main advantages, however, to be derived from the
clectric system, waould be the following :—

1. The question of dead centres would be practically
climinated.  An clectric motor in itsclf, unlike a stcamn
engine, having no dead centre.  The main engine driving
the generating dynamo being kept continuously running,
the difficuity of dead centres would be overcome there
alsy, the result being that the total size of the engines
cinployed  would be considerably reduced, as in the
present case it is nccessary that cither cylinder of a
rolling mill cogine should be capable of starting the rolls
from nevhing 10 full load, in case onc of the engines
should he on its centre,

2. Owing to this new arrangement of driving, a totally
different class of engine could e employed to what is now
used, and instead of using 7 to 8 pounds of coal per in-
dicated horse power owing 10 its imperfect cut-off, the
coal consumption should be reduced 1o 134 pounds per
indicated horse power.

3. A considerable number of small mills could be
aciuated in totally different parts of the works by means.
of the onc generating engine and dynamo, and would
thus save wages and upkeep oves several smaller engines
seattered about.

4. The whole of the auxiliary cngincs required for
working the live rollers, clevating, or transverse gear,
overthead  crancs, cte., could bLe replaced “by electric
motors all warked o the one generator.

3 Great ceonomy in steam consumption owing to con-
centrating the production of the poucr in onc spot, under
highly cfficient conditions,

In speaking of the abwve applications the author does.
not, 0} course, refer 1o the heavier cliss of rolling mills,
which alrorb several thousands of Norse power, but
firmly lLelicves that as segards the lighter class of mills
there is a future for the appl.cation of electric power, the
great advantages 1o be detived heing the large cconomy
which conld Le effected in coal consumption and wages.

There is another point that shou’d be taken into con-
sideration when laying down an clectric power installation,
and that is, the small size of the motors themselves,
which, owing to the tutary and not reciprocating motion,
only require light and incxpensive foundations,  The
same thing applies also 1o the fonndations required for
the central penemting plant. ) -

Eugineering Works and Shiphuilding Yards.—The
same arguments apply to the application of cleetsicity to
caginccring shups and shipbuilding yards as have already
been cited.  In shops wheze the work is of a very inter~
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mittent nature, it would-be an cconomy to drive the larger
machine tools by separate motors, znd there is do doubt
that in the near future manufacturers of machine tools
will turn their attention to embaodying the clectric motor
in the actual construction of their tools,  Where the tuols
are of a lighter character, cconomy will result from doing
away with the main shafting, and applying motars, at the
intersection of this with the secondary lines of shafting,
and in other ways subxlividing the power and running the
various nachines, as far as possible, independently one of
the other.

The following table, calculated by Mr. Felia Melotte,
shows a very interesting companson between the efficien.
cies, obtained on a varying load, of electrical and me.
<hanical transmission of power :—
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horse power compound Corliss engine and multipolar
dynamo combined, the armature acting as fly-wheel of
the engine. The Arms Factory is solely and entirel

driven by electricity derived from this one dynamo, which
provides at the sawme time the whole means of illuminat.
g the works.  Until about nine months ago there was
no other engine or dynamo on the rlacc. Some 2000
hands are employed, and have been dependent for over
two years on the running of thisone dynamo.  There has
been no stoppage from the day of starung the installation
up till the present time.  About nine months ago another
300 horse power was utn.  This, however, was not to
act as reserve power, nut to supply power for extensions
which had been made to the }:u:lor)'. The steam con-
sumption of the engine is 13_1bs. of steam per indicated
horse power. The total cliiciency, reckoning from the
indicated horse power of the engine, bas proved itself to
be 71°3 per cent. ’

Following the example of the National Arm Factory,
the Belgian Government decided to remove altl the steam
engines and boilers from the Royal Arm Factory at
Li¢ge, and to replace them by electric distribution. It
was ascertained that for a certain portion of the work
which, previous to the introduction of electric driving,
had taken 3 tons of coal per day, this was found to have
immediately come down to goo hilogranunes, or less than
1 ton, for the same amount of work done.

About a yead and a haif ago a 100 horse power dynamo
and six or scven motors were laid down at the glass
works of the Val Si. Lambent, Belgium, the total effici-
ency attained coming out 10 75°5 per cent.

At the zinc works of the Veille Mantagne Co. a large
clectric power installation has lately been laid down, by
means oll which these old works will be entirely remadel-
led, every engine and boiler on the place bemng done
away with. The power at present installed consists of a
600 horse power dynamo and compound Corliss engine
combined, running at a speed of S0 revolutions per
minute, and wound for a voltage of 500 volts, The fol-
lowing are the number and sizes of the motors employed
in this installation :—

§ motors of 1 horse power.
7 (1 2 4
6 (13 Al (13
6 " e/é (0
4 .« ; (1
2 " lo/l‘_: ‘4
44 (1]
:‘, Y] I‘! .
e 8 o«

The following additions are now being made :—
1 motor of 89 horse power.
4

1 . 13 h
5 “« 1 .
1 “ 10 .«

Anather scction of 600 hotse power 1s provided for.
The cngines have been specially buili by the Socidté
Cocherill, and the dynamos by the Compagnic Interna.
tivnale L'Eleainate, under the direction of these chiel
eogineet, Mr. Hean Peper. Babeock & Wilcox boilers
are used, and the steam engine takes from 13 10 14 Ibs,
of steam per indicated horse power.  The efficiency of
the engine is 90 per cent., that of the mam geacrating
dynamo go per cent. at full load, and the eficiency of the
«hsuilnuling cables, also at full load, 1s 98 per cent.; the
average cthciency of the motors is $6 per cent., and the
¢ tal efficicncy of the whole snstallation 1s there ore

From this table it will bie scen that the two systems of
transmission, which at first appear 1o he cquivalent, be
<come very different as the load diminishes.  Thus, when
only onc-fifth of tkic power is developed, clectrical trans-
mission still yields 47°2 per cent, whilst mechanieal
transmission has had all its power absorbed in the con-
stant frictional loss of 206 horse power.

In shipbuilding yards therc are few machines that
cannot be run clectrically  The whole of the machinery
usually found in the machine sheds, such as punching,
shearing, bending machines, clc., <aws, wood-working
machinery, can all very casily be run by clectric motors.
Qwing to their light and poriable nature, thaic is a con
siderable opening for clectric machines on board ships
during construction. Electric power can be utilised with
advantage for the drilling of ships’ plates, temporary winch
and derrick crane work.  The author understands that it
has also been successfully applicd for planing wooden

ccks.

Results Obtained—There are few works in this country,
if any, that are solely actuated by clectricity.  The prin-
<ipal applications of clectric power for driving warks, up
to the present, may be found in the workshops of clectric
manufacturcrs themselves, who have naturally had more
opportunitics for investigating the advantages 1o be
derived from clectric driving

In order to give some idea of results actually ohtained
in the running of works for a considerable perind, the
authar will take some fgures from elecine power installa-
tions carried out in Belgium, which have now been run-
ning some three years, cases in which the entire works
have been actuated solely by elecine power  This infor
mation may possibly be of interest to the members of the
Iron and Steel Institute, who before long will bie paying
a visit to Belgium  Onc of the firet, and perhaps most
impartant, clectric power installations that has heen lnd
down in that country. is that of the National Armm
Factory at Herstal, near Licge. It would be impossible
in this Epcr to deal with 2 full accoupt of this installa
tion. ¢ plant in the first instance consisted of 2 500

635 per cent., that is to sy, the proportion of work
done to the wmdicated harse power of the steam engine.
A continuous current teansformer 1s used to reduce the
voltage fram 500 to 100 volts for lighting purposes.
Scveral works 1n Germoany and Switzerland are also
operated solely and entirely by the clectrie system.

CONCLUSION.

Taking into consideration all that has been siated in
the preceding pages, 1t will be scen that electnc power 1s
destined in the near future to become an important factor
in the wron, steel, and engincening trades.  Whether
applied for the purpose of long distance transmasston at
the mincs, or for short distance transmission and concen-
tration of power at works, great cconomy will be realised
in wages, fuel, and upkeep, over methods hitherto em-
ployed. Old works can be remodelled with advantage,
as shown in the cases of the Royal Amn Factory and the
Veille Montagne Zinc\Works in Belgium, and the case of
Messrs. Dorman, Long & €o's Steel “Works at Middles.
brough, and what possibilitics. lic open to those contem-
plating laying down entitcly new works! The author
was fortunate a few months ago to come across a com-
pany who were about to lay down eatircly new works,
and finally succeeded in gelting them to promse to look
into the clectric powcet question thoroughly before taking
any definite decision 2s to what power they would adopt
for their works. Some four months were spent in visit-
ing power installations in this country and abroad, and
the clectric system was minutcly compared wath steam
and gas, actual experiments were carred out, with the
zesult that the Bedson Wire Company finally decided on
adopting clectricity as their sole power for manufactunng

hese works in many respects arc so entirely novel, the
question of cconom;; has been so minutely gone into, that
the author belives that Mr. Bedson, in the course of a few
months, will he able to publish a record 0 workmg
cficiency and steam consumption which has seldom, if
ever, been cqualled.  Messrs. Bell Brothers, of Middles-

brough, who have also been taking great interest in
clectric power question for some time past, are installing
clectric power at their Clarence Works.

There are, no doubt, many of the author’s colleagues
in clectrical work who could add many interesting ex-
amples of electric power applications in this country.

‘The author trusts that in the foregoing paper he has
shown that electric power has p:lssceﬁ out of its experi-
mental stage, and should he have been so fortunate as to
have provided a sub{ccl worthy of interest, and subse.
quent discussion by the Iron and Steel Institute, his task
wil have been amply accomplished.

et @ P

Puneumatic Electric Coal Cutting Maschine.

At a recent meeting of the Manchester Geological
Society, Mr. Joseph Crankshaw read a paper deseribin
Hurd’s pneumatic electric coal cutting machine. Hesai
that the president of that society, in his address at the
opening of the session, mentioned the fact that coal cut-
ting machinery had not been adopted on a large seale in
this country, and it was strange that, while mechanical
was superseding manual labour in so many branches of
industry, and while they were doing everthing they
possibly could to improve their appliances for pickin.,
screening, winding and hauling the coal, and venlilating
and lighting the mine, the actual tool for extracting the
coal—viz., the collier’s pick —was practically what is was
a hundred years ago.  He thought that not only for the
sake of cconomy, but in the cause of hunanity, it was a
reflection upon the enterprise of Lancashire “that there
was not a single coal cutting machine at work in the
Manchester district to-day, and he ventured to bring the
subject before the society, not from any special knowledyre
he had upon it, hut in the hope that his action might, if
only to a fecble eatent, stimulate thought upon the
subject.

In considering the subject of motive power for coal
cutting machines, he stated there are three methods of
driving to choose from, vi.., stcam, compressed air, and
clectricity, but the Leat from steam and the difficulty of
dealing with the exhaust in the workings practically re-
duce t§c choicg to compressed air and clectricity.  There
is much to be said in favour of compressed air; it is safe
and helps to cool and ventilate the workings, but the loss
in tran:mission is very great. The machine, briefly
stated, consists of a cutter bar drill and an cleciric motor,
connected Ly suitable gearing.  The combined forged or
cast-steel cutters bar drill, with separate chilled steel or
chilled iron cutter fixed on its end along its fluted or
twisted periphery is actuated by the motor, and is caused
10 revolve and reciprocate in a twisted or rifled sleeve
having a key cast in it, which fits the fluted or twisted
cutter bar drill; the sleeve fornis the wheel boss, by
which it is driven through suitable gearing from the motor
shaft. The driving wheel may be cast or keyed on the
sleeve or wheel boss. A number of dovetailed recesses
arc furmed at antervals along one cdge of the twisted
groove, and holes are dnlled from such recesses trans.
versely through the bar.  The cutters are formed 10 fit
the recexses, and are retained i position by a split lock-
ing shank, which may be separated from or attached to
the cutter, and the head of which, when made in one
picce with the cutter, springs 1nto a countersink formed
at the outer end of the transverse hole; the end cutter is
of shghtly modified auger form.

When the machine is brought up 10 the face of the coal
or mineral to be operated upon the entter bar drill is set
m motion, and while revolving s fed into the face by an
autamatic or hand-feed motion, in which latter case a
aircular or screw rack is cast or cut on the cutter bar or
otherwisc combined therewith, a pinion being arranged to
gear_into the rack. When the cutter has entered to the
depth required, it is locked by the reciprocating motion
here and all strain taken off the feed gear. The recip-
rocating tnotton is ohtained preferably by forming on the
sleeve a worm thread, into which gears 2 worm wheel,
carrying on 1ts gudgeon two crank pins, which actuate
two rocking levers.  Fitting around the sleeve between
two or more shoulders is a thrust block in halves, cach
half being coupled by a rightand left hand serew.  These
divided thrust blocks are fitted to connecting rods operated
by the rocking levers, which imparts the reciprocating
motion of the latterto the cutter bar drill when the thrust
block and drill are connected.  The machine is traversed
forward along the face of the mineral by means of a snatch
block and a hauling drum, chain wheel or connecting
cranks, and rods mounted on the axisof a switch, the
casing of the latter being fixed to the front trunk of an
clectro-motor, and the hauling drum, or chain wheel and
connecting cranks and rods, is or are driven from the
motor shaft by means of worm gearing and friction cones.
The cutter bar drill at the same time revolves, thus cut-
ting away the coal in front of it, while its reciprocating
motion assists in breaking up the coal and dislodging any
lumps of pyrites that may be met with. In order that
the coal or mineral may be nicked on end to expedite the
breaking down of the mineral when undercut, the cutter
bar drill, with its slecve and feed gear, are carricd by a
separate casting carrying the bearing for the motor shaft,
and which is arranged so as to make a whole or partial
revolution around the motor shaft. By this arrangement
the machine is also cnabled to cut cither right or left
hand thus dispeasing with the costly left-hand cutting
arrangement sequired in other machines, !

In ordinary machines the vibration when at work is
very great, but this is greatly reduced by fixing or con-



THE CANADIAN MINING AND MECHANICAL

REVIEW, 129

'
i

e

structing the journal to carry the cutter bar drill at an
angle of about 80 degs., with the rails in the direction in
which the machine is moving, thus causing the machine
to hold itself well up to its work, To take out the cut-
tings made by the cutter bar drill a clearing bar is used,
preferably U shaped in section, set at an acute angle to
and behind the cutter bar drill, and fixed to the machine
by suitable wmeans when at work. The cuttings are
caused by the forward motion of the machine to slide
along the face of the cleaning bar, and are deposited be-
tween or at the side of the rails as the machine proceeds.
Irregularitics are removed from the face of the mineral
and from the floor by means of a fixed cutter attached to
the journal casting of the cutter har drill, and forming at
the same time a cover for the thrust lock gear. This
fined cutter has a cuiting edge to clear the bottom, and
an inclined cutting edge 10 remove projections on the face
of the mineral, sufficiently high to clear the cutter bar
bearing. The fixed cutter is al<o formed with an inclined
groove, so arranged as to carry the cuttings back over the
cutter bar front journal to the rear of the machine. The
machine is thus cnabled to proceed with its work with.
out stoppages.  In using the machine for qunuelling or
sinking a slight modification is necessary.

The danger of working an electric motor in an ex-
plosive atmosphere has been overcome n the novel manner
which has given the machine the name of pneumatic
electric.  The motor and all the moving parts of the ma.
chine, except the drill, ace enclosed in a neat insulated
casing, both air and water tight.  The wires conveying
the electric current are enclosed in a fliexible tube, which
also carries a supph' of compressed air, which enters the
machine along with them. The motor is thus immersed
in a bath of cool, dry, compressed air, which is kept con-
stantly passing through cvery part, and is discharged into
the atmosphere of the mine at the pressure of 15 paunds
to the inch, which cffectually prevents anything from the
mine gelting into the machine, and also_helps to cool
and purify the air.  The coal cutting mechanism can be
detached, and the motor used as a locomotive for haul-
ing the coal along the main roads. At collieries where
clectric and air compressing plant are already at work the
motor power can be taken from them ; but Mr. Hued has
also patented a direct-activity engine for driving the dyna.
mo, and an air pump for the compressed air is worked from
the same shaft, sv that the whole of the power for the
machine can be derived from the same sclf-contained
engine.  Mr. Hurd has also designed special rails for the
machine, made of malleable cast steel in one yard lengths,
and with steel sleepers.  The machine as a whole has a
strong, necat, workmanlike appearance, and gives one the
impression that it will stand the rough and tumble of the
mine, from ironstone madules in the coal, to falls of roof
on the face, without much damage. Among its advan-
tages are the following: It not only undercuts the coal,
but nicks on cnd, and will cut cither right or left hand,
while the drill can beinstantancously withdrawn to sharp-
cn the cutters and another as quickly inserted 5 the selfe
acting scoop fills the holings into bags straight from the
face ; the exhaust air helps to ventilaie the minc ; electric
lamps can be attached to at for lighting the working place ;
and it can be used as a locomotive.

Mr. C. Cooksun said he should not like the impression
which seemed to be conveyed by the opening partion of
the paper read by Mr. Crankshaw, to the cffect that
collicry owners had not done all in their power to provide
the best appliances for the <afe working of their mines, to
go forth without some remark. The reason why coal
cutting machinery had not been more largely adopted in
the collicrics throughout Lancashire was not because of
any prejudice against them, or unwillingness on the past
of the coalowners to adopt them, but simply because in-
ventive engineers had not produced machines that would
work successfully with the bad roofs they had in most of
the mines.  He had worked with scveral of the machines,
and had not found then suitable for working the mines
in the district.  The machine described, however, seemed
to him to be an cffective one, and, subject to the question
of satisfactory arrangements, he should be disposed to try
a machinc of that description in one of their wmines. It
was not so much a question of diffidence on the part of
the coalowners to the introduction of these machircs as of
obtaining a machine which would <atisfactorily and cffi-
ciently do its work.

P

A New Crank Pin Oil Cup.

There has always been a demand among cngineers and
engine builders for a Crank Pih Qil Cup, which will give
a steady flow of oil in just the right quaniity 10 keep the
crank pin from heating, while not allowing sufficient oit
to pass to it so as to cause a waste. Many schemes have
been devised for cffecting this result, but up to the time
the Penberthy Injector Co. placed their Safety Crank Pin
Qiler on the market, about two years ago, there has been
nothing devised that was catirely satisfactory.  Cups have
been made which would insure a steady flow of oil, but
many of them were so constructed that when in use the
oil would be thrown out of the top of the cup, and others
were very casily clogged by dirt. The Safety Cup met
with 2 very rapid sale, owing to its simplicity of construc-
tion, and its very satisfactory operation.  The Peaberthy
Co., howerer, is noted for never being satisfied until the
avticles which it manufactures are as perfect as skill and
ingenuity can make them. Recognizing the fact that
their cup, as originally made, had one or two weak points
about it, they set to work to remedy thesc defects, and

produced their improved Double-Feed
iler, which we illustrate herewith,

7
have recentl

Crank Pin The

improvements have lessened the number of parts of which
the cover is composed and have also simplified the con-
struction of the cup, while at the same time allowing of 2
much finer regulation than any other cup made. A care-
ful reading of the following description wilt show the
points whercin the cup is superior to others, X

11 is the plunger, which rises and falls with the motion
of the engine, forcing part of the desired amount of oil to
the crank pin, while at the same time the oil is flashed on
top of the plunger and passes down through its hollow
center, thus giving two distinct and separate feeds, so
that in using this cup there are two chances against its
feed becoming clogged. K is the cover of the cup, con-
taining two passageways P, P, Onc of these is to allow
the oil to enter the cup, and the other is the vent hole by
which the air in the cup passes out.  On top of the cover
is an cscutchcon S, operated by means of a handle N
}::xssing through it.  When the cup is in operation, this

andle is turned hard to the right, bringing the heles in
the escutcheon aut of line with the holes in the cover of
the cup, and the escutcheon being threaded and turning
on a corresponding thread on the cup cover, allows of an
absolutely tight seat being made between the escutcheon
and the cover, so that it is impossible for the oil to spill
out while the cup is working.  “To fill the cup, the handle
N is turned to the left until the holes in the escutchcon
and the cover are in line. when the oil can be quickly
poured in from a spring boitom can, and as the air is
allowed free vent through the vent hole, there is no spil-
ling of oil possible with ardinary care. In this manner
the cup 1s filled without changing the regulation in the
least.  The screw 1., passing through the escutchcon
allows it to tun to the left just a sufficient distance to
bring the holes in line. The feed is regulated by the
regulating screw R, which admits of a regulation as fine
as yo%s of ananch or less.  This regulating screw passes
through the stuffiag nut M and through the packiag I, in
the same manncy that the stem of a globe valve passes
through its stuffing nut, and the tension on the regulating
screw 15 altered by turning this stuffiing nut M same as
the packing is tightened or loosened on = globe valve.

As will be scen, the cup is simplicity atself, and it is
impossilile to get it out of order.  The plunger I having
a squarc shoulder against the bottom of the cup, the oil
stops feeding as soon as the cogine stops running, and
there is therefore no waste.  Owing to its fine regulation,
it can be sct to feed just the desired amount of oil, and
with the proper size cup it can be so regulated as to run
for a half day or a full day as desired, so that the engine
need never be stoppead to refill the cup, and the only at-
tention required from the enginceris to fill it at the proper
time, as it does its ,work automatically. This cup has
been adopted by several of the largest manufacturers of
threshing engines in the United States, and also by several
largre engine builders, and wherever introduced is mecting
with a rapid sale.

The manufacturers, the Peaberthy Injector Co., of
Detroit, Mich., will be pleased to send deseriptive circu-
lars and quote prices on application.

B Ty —

Disputed Mica Ownership Settled: The Court
of Review, Montreal, on 3o0th ulte, gave judgment
in the cascs of A. W. Stevenson vs. Wailingford, and
Gilman and Hatch, et al, dcfendents en gar:\nlic. con-
firming, with costs, the decision of Judge Gill at Alymer
by which Mr. Steveason was declared the owner of the
mining rights in disputc and was awarded the sum of
$3,300 for the value in the ground of mineral extracted
by the defendents withont his permissson. The cases
were of especial interest, both to mining men and to the
lcgal fratemity, as they involved several intricate ques.
tions in rcgard to the mining lfaw of the Province of
Qucebec, as well as on account of the value of the property.
The properly was purchased, prior to the suit, from Mr.
A. W. Stevenson, Montreal, by the Lake Girard Miea
System, Ottawa. It is sitoated in the Templeton district
and contains valuable deposits of large sheet mica.

The Copper Trade,

In their fortnightly *‘Statistics of Copper,” Messis,
ITenry R. Merton and Co., of London, Manchester, and
Birminghamn, gave the visible supply for England and
France, including copper afloat from Chili and Australia,
as 49,153 tons on June 15th. These figures show an in-
crease of 1,573 tons in the available stock during the
fortnight, and the quoted price of Chili barsand G.M.B's,
£38 per ton, shows a further fall of 17s. 6d. per ton with-
in the same period.  The continual decline of the price of
copper, regazdless of the statistical position will, however,
be best seen from the following table, showing the visible
stocks and the prices at various dates

Visible Supply Price.
Tons,
4 s d.
May 31, 1801.......... eeer 58,258 .. 55 SO
May 31, 1892.00ciieceieeas 53,965 .. 46 76
May 31, 1893... .. ....... 49951 . 43 26
May 15, 1894...... . 46,259 39 100
May 35, 1894evcvvceree.... 47,580 .. 35176
June 15, 1894, cciiinnnnnn. 49,153 . 38 oo

It is true that the decline during the past four weeks
has been coincident with some increase of stocks, hut a
glance at the figures for previous years shows that with
falling stocks prices have also fallen. Thus with the
stock now nearly 16 per cent. less thanat the end of May,
1891, the price is about 31 per cent. less. The latest
mail advices from the United States intimate that orders
nad meanwhile, that is since the beginning of this month,
been placed for quite a large quantity of Lake Superior
ingot copper for delivery several months ahead, the
amount thus contracted for being estimated at about
10,000,000 pounds, and the price 9 cents per pound, or,
say, about £41 5s. per ton. These transactions, it
is stated, have served to unscttle the market,  There
have been eaceptionally large exports of ingot copper
from the United States to this country and the Continent
during the past {‘ar. as will be seen from the following
table showing the figures for the first 10 months, July to
April inclusive, of the fiscal years :893-4 and 1892-3
respectively @

15934, 1892-3.
1h, .
To United Kingdom.... 61,069,038 2,308,259
“ Germany coeeeee.. 21,164,702 2,863,142
“ France cev.eeveo.e. 26,619,864 9,769,766
¢ Other Europe ...... 59,427,130 9,261,520
*¢ Other countrics. .... 017,311 209,252
Total........ 168,835,054 24,411,939
e ——— ]

The American Nickel Market in 1893.

The nickel trade in 1893 differed considerably from pre-
ceding years, as consumers found no difficulty in getting
what they necded, while before they had often been bard
put to sccure supplics, the question of price not con-
sidered.  Then it was the custom to make contracts
calling for dcliverics a long time abead, the terms of such
contracts not being allowed to become generally known.
This year it has not been so, as what was left over from
the supplics_contracted for 1892, together with what was
readily obtainable, was amply sufhicient to enable the
manufacturers to 6l all demands for German silver, while
the nickel plating business, like many another, has been
almost at a stand still.

In previous years almost all the nicke! came from
abroad, although there was onc producer at home, in the
intcrior, who now produces chiefly from Canadian orcs,
sclling under the old time brand.  The new factor in the
market has been the Canadian Copper Company, whose
product being placed upon the market, to compete with
any and all others, caused the foreign makers to reduce
their prices, which, at the opening of the year, were about
60 to 62 cents, while at the close they are but 52 to 33
cents, American refined nickel being quoted at 45 t0 47
cents.

Most of the nickel produced in this country from
Canadian ores has been cxported to Europe in the form
of oxide of- nickel, fur which a ready matket, notably
among the iron and steel industries, has been found.  Z4e
Mineral Jndustry, 1893, vol. 11.

O e

Repairing~g Brokea Pipe in a Mme,

An interesting expedient was adapted in rcslacing a
broken length of pipe at the Claycross Colliery, described
as follows in a mininF journal : The pipe in question was
the discharge pipe {rom a sct of pumps, and was carried
ventically up the shaft, its length being about 420 feet and
its diameter 634". The break took place in the lower
portion of the pipe; and 10 make the repair it was neces-
sary 1o raise the column glightly. To this cnd a couple
of balks were put across the shaft at a height of 70 fect
above the pumps.  These timbers formed a support for a
sleeve which could be clamped to the pirc. By turning
steam in the pipe the Iatter was warmed and expanded,
and it was then clamiped by the steeve.  The bolts being
locsed at the broken lengih 5 the pipe as it cooled con-
tracted upward, leaving a 17 space at the broken joint,
thus giving room for the insertion of 2 new section.
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Compressed Air at High Pressure for Tramways.

It is not much more than thirty years since strect tram.
ways were brought into use in this country. During this
wnwl thae develupmian has gune un ragidly until there
1s now a large capital invested 1o these propertics.  Com.
pressed air 1y used as the motive power in driving loco.
motive cara on a few tramwnays, and the same power
is applied for locomotive traction in coal mines. The
experience gained in working tramways may possibly be
applied to the more advantageous working of tocomotives
underground, where Jong distances and uther ciscumstances
give sume scupe fur this system of haulage.  Buth above
amd below ground the competing systems are horse
traction and ropes worked "hy stationary engines.  Be.
sides these there are lucomotives un tramways driven by
clectric power and steam.

For tramway service, the engineer will be guided in his
chuice of a systens by questions of ecunumy, safely, and
cumenience.  Horse tracuon may be convement, but it
is not gencrally economical, while steam locomotives are
renerally inconvenient and not adapted to circumstances
inseparable from the traffic of towns, large and small,
though it is principally an the latter where they have
gained a footing  The getting rid of the exhaust and
products of combustion is the chief difficulty in this form
of traction,

For tramway locomotives driven by compressed air,
several designs have been brought out in the past, of
which the following are most noteworthy.

In Colonel Beaumont’s locomative the air was com.
pressed 1o ainty aght atmospheres, equal toabout 1,000
pounds per square inch,  ft was compressed in four
stagies, passing successfully from one air zylinder to an.
other withuut difficulty, the heat being absurbed to a
certain extent at each stage. The tiwst compressing
cylinder was 121in., the fourth 2% in. diameter. The
engine itsell worked on the compound punciple, the
sturage at the alkne pressure consising of seventy steel
cylinders, 6 feet long, 4 inches diameter, two of the
cylinders being 1% in., two of 3 in, and two of 7 in.
diameter, The engine worked over the ordinary 4 ft. 8%
in. gauge.  Trials were made with it on the Metropolitan
Railway, but the necessary plant to work the line on this
system would have been great, and made it prohibitory.

Another engine of the same type was cunstrucied by
Colonel Beaumont to work on tramways, the pauge being
4 feet 812 inches.  The air was compressed in four stages,
up to near 1,000 poumds per square inch. The loco.
motive had two cylinders, 10 work on the compound prin-
ciple, the first or high pressure cylinder being 23{ in., the
low pressure cylinder 10 in, diameter. The consumption
of air at 1,000 poumndds pressure was 10 cubic feet per
mile.

Mr. Scott-Moncriciis compressed air locomotive con-
sisted of a car for passengers, the compressed air reser-
voirn and engine being placed undermeath. There were
three reservairs at each end of the car, placed horizontally,
cach 7 feet g inches lung, 2 feet dianeter. In the space
of 8 feet between cach set of three resersoirs the engine
is placed  Fach reservoir was made of wrought ron,
welded at the weam, the hemispherical ends were also
welded 10 the eylindsical part; they were tested to 730
pounds pressure The working pressure of compresse
air was twenty six atmospheres, cqual to 382 pounds
above the atmosphere 3 at this pressure there was storage
for 140 cubic feet of air.  As this force, at which the
reervoirs were primarily charged, was continually de-
creasing so lung as the engine cuntinued to work, and the
variation in gradients had to e dJdealt with, it became
necessary tn reduce the pressure by a throttle vahe to
abow 3100 pounds 1u an inch, Iut this meant loss of
power.  The plan adopted was by means of adjustalile

expansion valves, to be able to cut off at any part of the
stroke, and thus assimilate the decrease of energy in the
reservoirs to the work to bé done.  Expansion could be
carried out to its full extent—that is, to ordinary atmos.
pheric pressure under (hese circumisiances, there would
then be no trouble with the formation of ice, as does
occur when theair escapes considerably above this pressure,
In a lucumotive car it is desirable to start with a maxi-
mum diameter of cylinder, affording energy to overcome
the n.aximum resistance, as on uphill gradients, and yet
to cut off early so as to have the exhaust terminate alinost
at atmospheric pressure.  This car is stated to hase per-
formed a journcy of three miles with one charge of com.
pressed air.

M. Meckarski’s pneumatic locomotive has worked well
on tramways in Paris.  The gauge is the urdinary une on
railways in France, 4 feet 824 inches.  The air reservoirs
are thirteen in number and cylindrical. At the biginning
of each juurncy they are charged at 25 atmuspheres, equal
10 367 pounds per square inch.  The pressure is reduced
by throttling to 5 atmospheres, equal 7334 pounds. This
is the constant initial pressure in the first eylinder of the
motor, but reduced by variable cx})ansion gear to almos-
pheric pressure at the exhaust of the second cylinder.
Before passing the throttle valve the air is heated by
steam, which increases its elasticity. This tramear is
stated to have carried forty-five persons over a distance of
456 miles with one charge of compressed air.

The Ryhope compressors are two 33 in, cylinders, 5 ft.
stroke ; the stcam cylinders arec 32 in. diameter. The
receiver at surface is 30 ft. by 6 ft.  The air is conveyed.
down the shaft, 518 yards in depth, through 9 1n. wrought
iron pipes, 34 in. thick, to the sccond receiver; from
thence underground to a third and fousth tecciver and to
the first hauling engine, which is placed 1,505 yards from
the receiver at bank.  This engine has two 14 in.
cylinders by 22 in., geared 1 t0 3. The drumis 4 fi.
diameter, and a train of thirty-six tabs is brought up a
slcclp gradient in ten minutes ; cach tub carries one ton of
coal.
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MINING NOTES.

.

The last clean up of the Kootenay Hydraulic Placer
Mining Company, on Pund d'Oreille River, B. C., net-
ted 22 cents. per cubic yard.

Burleigh Rock Drills are being put in at the LeRoi
mine, Trail Creek, B.C.

Fiftcen new claims were recorded at New  Denver
during the first half of the month of June.

Mr. H. E. P. Haulain, M.E., has been appointed
assayer 1o the Alpha group of mines at New Denver,

, B.C.  This section of the district 15, and an all probabulity

will continue to be, the busiest portion of the Slocan.
The number of men emp'oyed at the Alpha group, i
increased, work being carried on at the ** Silverton,”
“Fiher Maiden,” ** Kazabazua™ and ** Wakencld,”
while work will shortly be resumed on the ** Vanccuver,”
** Mouutain Boomer,” ¢ Read”™ and ¢ Robertson,” in
addition to numerous assessment work.

Alex. McKenzie, manager of the Grady group, reports
nearly 4,000 tons of orc in sight on the Grady and 15 well
satisfied with the property.  As soon as the ralway
reaches Rusebery 1,000 tons of supplies will be shipped
in amd an equal amount of ore sent out.  Mr. McKeane
will 1y the expenment of shipping vre in bulk and ex-
pects 1o effect a'saving of $6 per ton in this way.

NOVA SGOTIA STEEL ANL

.

FORGE CO. LTD.

NANUFAGTURERS OF HAMMERED AND ROLLED STEEL FOR MINING PURPOSES.

Pit Rails, Tee Rails, Edge Rails,

Wedge Steel,

Fish Plates,
Blued Machinery Steel 33" to 3!;” Diameter,

Bevelled Steel Screen Bars,

Draw Bar Steel,

Steel Tub Axles Cut to Length,
Hammer Steel, Pick Steel,

Forged Steel Stamper Shoes and Dies,
Crow Bar Steel,
Forgings of all kinds,

Bright Compressed Shafting §s° to 57 true to .3, part of One Inch.

A FULL STOCK OF MILD FLAT, RIVET-ROUND and ANGLE STEELS ALWAYS ON HAND
SPECIAL ATTENTION PAID TO MINERS REQUIREMMENTS.

CORRESPONDENCE SOLICITED.

WORKS & OFFICE: NEW GLASGOW, N.S.



