Technical and Bibliographic Notes / Notes techniques et bibliographiques

The Institute has attempted to obtain the best original
copy 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 method 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 couverture mangue

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

Tight binding may cause shadows or distortion
along interior margin/

La reliure serrée peut causer de 'ombvre ou de la
distorsion le long de la marge intérieure

Blank {eaves added during restoration may appear
within the text. Whenever possible, these have
been omitted from filming/

i1 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 été filmeées.

L'Institut a microfilmé le meilleur exemplaire qu'‘il

lui a été possible de se procurer. Les détails de cet
exemplaire qui sont peut-étre uniques du point de vue
bibliographique, qui peuvent modifier une image
reproduite, ou qui peuvent exiger une moedification
dans la 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/ou pelliculées

- Pages discoloured. stained or foxed/
v Pages décolorées. tachetées ou piquées

Pages detached/
Pages détachées

Showthrough/
Transparence

Quality of print varies/
Qualité inégale de V'impression

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 la livraison

Additional comments:/ Pagination is as follows: p. 21-49, ix.

Commentaires supplémentaires:

This item is filmed at the reduction ratio checked below/

Ce document est filmé au taux de réduction indiqueé ci-dessous.

10X WX 18X

2X 26X 30X

12X 16X 20X

24X 28X 32X




. mainly of th

THE CANADIAN MINING AND MECHANICAL

REVIEW, 21

"

B. T. A. BELL.

OFFICES:

Victoria Chambers, 140 Wellington Street,
OTT AW .A..
&XII MARCH, 1893. No. 3.

THE INTERNATIONAL MINING CONVENTION
At Montreal.

M;Ir; he Sixty-fourth meeting of the American Institute of
in "8 Engineers opened at Montreal on Tuesday even-
asg’ 21st February.© Conjointly with the Institute there
of tmbled the General Mining Association of the Province
vi _\Ieheq, the Mining Society of Nova Scotia, the Pro-
o2l Mining Association of Ontario and the Asbestos
m:}z: By kind permission of the Governors thq various
be: 1Ngs were held during the week in the spacious and
u‘;“ff“")’ equipped lecture halls of the new Physics
ding,"at McGill University, on Sherbrooke Street.
sho lwas originally intended that the opening pmceedipgs
Lo uld take the form of a reception by their Excellencies,
'dand the Lady Stanley, of Preston.” Owing to the severe

illnegg r'res 4
of 285 of one of his sons, necessitating the hurried departure

be Aady Stanley for Londcn, this feature, however had to
roba)andoned at the eleventh hour. The occasion was
Honed of 2 good deal of interest tao by the absence of the
the Ty, wY0¢ Daly, Minister of the Interior, Ottawa,
Wag Ion.'w‘ S. Fielding, Premier of Nova Scotia, (who
Flyy Stained Ly a snow blockade) and the Hon. E.J.

ol Commissioner of Crown Lands, Quebec. These

€ . . .
Eentlemen had promised to deliver addresses but their par-

i 3 T
aa‘;‘)egtary duties were found too pressing to permit their
W dance. However, thanks to the courtesy of His

ang'si’;p. the an. A. Desjardins, Mayor of Montreal
rescye adam Deslﬁ,fdinS,. who very .km’dly came to the
Carrj dOn 2 moment’s notice, the evening’s programme was

cdout. The atiendance of delegates in consequence
anticipay e detention of trains.wjas not so ]arglfI as
~'coziapa ed, the members of the Mining Society of Nova
until “‘:}nd many others being unable to reach the city

¢dnesday morning,

€ official regj ; week was
as follows - register of attendance during the

Adamsé (ialnl- Robt. C. Anglo-Canadian Phosphate Co.,
Ntreal,
ﬁ})”::s, W. s, civil and mining engineer, Kenvil, N.J.
Ally S, Mrs., Kenvil, N.J.
Allihr();’ - A, Little Rapids Mining Cc., Ottawa.
Allie b Robt., Franklin Iron Works, Part Carbon, Pa.
N, Mrs., Port Carbon, Pa.
F. M., Adams & Davis, New York.
tchibgla’ Charles, Gowrie Coal Co., Cow Bay, C.B.
ald, the Misses, Cow Bay, C.B.

» James, Scranton, Pa.
ddie. N{rS. and the Misses, Scranton, Pa.
B G K, Sherbrooke, Que.

Anard, F, g L
B ' ¢ O M.P,, Victoria, B.C.
Bmzzd’ Mrs. F. S., Victoria, B.C.
Bames: 51 T, Philadelphia, Pa.
Boyq 1 '5G. T, Philadelphia, Pa.
Bag' LA, Buffalo, N.v.
Bl:ﬁg’ Mrs, Dr,, New York.
Blak:’ '&mo_ A., New York.
Blake g P Shullsburg, Wis.
Barney *éss C. H., New Haven, Conn.
Blue, A ~uWard, Sunderland, England.

uc]\: F" Irector of Mines, Toronto,
Bfrki,nl =~ 2., Dominjon Lime Co., Sherbrooke.
Bell, g 2% John, Philadelphia,
Bell, ya o - A CANADIAN MinING REVIEW, Ottawa.
Bell! p, "% Amprior, Ont,
Bell ppy, (90t Geological Survey of Canada, Ottawa.
Burc’halfs' Obt., Ottawa-
Burcha"’ Jas. T., Sydney Mines, C.B.

» Mrs,, Sydney Mines, C.B.

Cleghorn, J. Raymond, Philadelphia, Pa.

Cl:ghom,’ ‘il\/liss I)VIabel, Philadelphia, Pa.

Cleghorn, Mr. Clarence, Philadelphia, Pa.

Cleghorn, Mrs. Clarence, Philadelphia, Pa.

Coleman, Prof. A. P., Toronto, Ont.

Carriere, C. H., Levis, Que.

Chown, Chas. D., Kingston.

Circkel’, c., Templelon;'Ashes(os Co., Templeton, Que.
Cameron, Ian., Dominion Mineral Co., Sudbury, Ont.
Conyngham, ]. N., Wilkesbarre, Pa.

Conyngham, Mrs., Wilkesharre, Pa. ,

Conyngham, Col. C. M., Wilkesbarre, Ia.
Conynghani, Miss, Wilkesharre, Pa.

De Camp, Mr. W. 5., New York.

De Camp, Mrs. W. S., New York.

De Camp, Miss, New \'ork.

Day, Dr. David T., Washington.

Day, Mrs. David T., Washington.

Day, Mrs. W. C. Sworthmore, Pa.

Dowling, D. B., Geological Survey, Ottawa.
Drummond, G. F. Canada Iron Furnace Co., Montreal.

Egleston, rof. T., Columbia College, New York,
Eustis, W. E. C., Eustis Mining Co., Boston. .
Evans, A. M., King Bros. Asbestos Mines, Black Lake,

Que. »
Ells, Dr. Robt., Geological Survey, Ottawa.

Fergie, Chas. Drummond Colliery, Westville, N.S,
Futvoye, J. B., St. Johns, Que. .
Fielding, Hon, W. 5., Halifax, N.S.
Francklyn, G. E., General Mining Association of London,
Halifax, N.S. e NS
anklyn, Mrs., Halifax, N.S.

II:::aser,yGraham’, New Glasgow Coal and Iron Co., New
slasgow, N.S. . .
Franf;hof? S. P., Emerald Thosphate Co., Buckingham.

Franchot, Mrs., Buckingham.
Faribault, E. R., Geological Survey, O:tawa. -
Francis, Lewis W., Port Henry, N.Y.

Garrison, F. Lynwood, Philadelphia. |
Gue, T. R., Acadia Powder Co., Halifax.
Garvin, T. M., Rock Run., Alabama.
Greene W. H., Dhiladelphia.

Giroux, N. [., Geological Survey, Ottawa.

hn Birkinbine, M. E., Philadelphia, Pa., Presi-
J0«'!«311t American Institute ot Mining Engineers.

Howe, Dr. Henry M., Boston.
Howe, Mrs. H. M., Doston.

Hines, Samuel, Scranton, Pa.

Hines, Mrs. Samuel, Scranton, Pa.
Haycock, E. B., Ottawa, Ont.

Harris, O. M., Montreal.

Hammond, James B., Sudbury, Ont.
Hanson, I&., Montreal. v
Hooper, William B., Rambroyn, N. Y.
Higginson, T. S., Buckingham.
Hegeler, J. W., La Salle, I

Hayes, C. Willard, Washington.
Hardman, J. E., Oldham, N, 5.
Hopper, R. T., Montreal.

Halsey, F. A., Sherbn:ooke.

Halsey, Mrs. F. A., Sherbrooke.

C., Johnson’s Co., Quebec.

Irvine, Hon, Geo., Q. Asbestos Co., Montreal.

Irwin, W. H,, iA).nglro-Cz;)n. Ry
A. L., Pittsburgh, ta.
§2$22 Wi, John, Plattsburgh, N. Y.

Jeffrey, W H., Danvilie Asbestos Mine:s, Danville, Que,

in, Mich.
s, lohn ., Tron Mountain,
}32:;’ Miss, Iioa Mountain, Mich.
hns’un C. 8., Iron Mountain, Mich. ) ’
_'}ghnson’ Hon. Cecil, Harkness Hall, Scarboro’, Eng-
]

Jand.

Kirkwood, T. M., Sudbury.

Klein, L. A, American Asbestos Co., Black Lake Que.

Kirchhoff, C., New York.

Kirchhoff, Miss Lindon, New York.

Kennedy, John S., New Glasgow Coal and Iron Co.,
Ferrona, N, S.

Leckie, R. G., Londonderry, N. S.
Leckie, Mrs. R. G., Londonderry, N. S.
Leckie, R. G. E., Torbrook, N.S.
Lyman, Frank, Brooklyn, N. Y.
Lennon, G. H., Sudbury.

Lindsley, Stewart, Orange, N. J.
Lehman, Ambrose E., Philadilphia.
Lynch, W. H., Kootenay, B. C.
Leonard, Gardner C., Albany, N. Y.
Lidgey, Hubert, Murray Mine, Sudbury, Ont.
Lowe, A. P., Geological Survey, Ottawa.
Leofred, A., Quebec.

Laine, D., Levis, Quebec.

Moore, W. B., Pictou Charcoal Iron Co., New Glas-
gow, N. 5.

Montague, Thomas, New York.

Mickle, G. R., Sudbury, Ont.

Moen, Philip, Worcester, Mass.

Morgan, C., Toronto.

Merritt, W, Hamilton, Toronto.

Medbury, Chas. F., Montreal.

MaclIntosh, William, Buckingham.

Marcotte, J. A., Black Lake, Que.

Miller, J. B., Toronto.

Macdonald, Alex., St. Johns, Que.

McKay, John, Sault Ste Marie, Ont.

McConnell, Rinaldo, Mattawa, Ont.

McCormick, Henry, Harrisburg, Pa.

McCormick, Miss, Harrisburg, Pa.

McNaughton, James, Albany, N.Y.

McLennan, J. S., Dominion Coal Co., Boston.

McDougal George, Crescent Gold Co., Malone, Ont.

McEvoy, Jas., (eological Survey, Ottawa.

McDuft, George, Waverley, N.S.

Mclnnes, Wm., Geological Survey, Ottawa.

McRae, Hector, Electric Mining Co., Ottawa.

McGuiness, Miss, Dunnville, Pa.

McGee, Chas., Bristol Iron Co., Ottawa.

Nason, H. B., Troy, N.Y.

Nicol, Prof., Kingston, Ont.

Obalski, J., Inspector of Mines, Quebec.

Pardee, J. P., Stanhope, N.J.

Pardee, Mrs., Stanhope, N.]J.

Phillips, W. B., Engineering and Mining Journal, N.Y.

Penhale, Matlhew,‘(}lasgow and Montreal Asbestos Co.,

Penhale, John J., United Asbestos Co., Black Lake, Que.
Black Lake, Que.

Proudfoot, F., Winnipeg,

Pullman, [. W., Philadelphia.

Pullman, Mrs., Philadelphia.

Poole, H. S., Acadia Coal Co., Stellarton, N.S.

Pinolet, L. M., New York. ’

Purves, James C. H., North Sydney, C.B.

Papineau, J. M., Montreal.

Peters, Richard, Jr., Philadelphia, Pa.

Raymond, Dr. R. W., New York.
Rossi, A. J., New York.

Richards, Robt. H., Boston.
Ramsay, W." M., Montreal.

Robh, D. W., Amherst, N.S.
Richardson, Prof. C. G., Toronto.
Rutherford, W., Toronto.

Russell, Walter S., Detroit, Mich.
Reid, Hon. James, Quesnelle, B.(C.

. Robert, J. A., Moqtreal.

Stevenson, A. W., Montreal.

Scaife, W. L., Pittsburgh.

Smith, Prof. T. Guilford, Buffalo.

Smith, Mrs. T. G., Buffalo.

See, Horace, New York.

See, Mrs. Horace, New York.

Smith, George R., Bell’s Asbestos Co., Thetford, Que.
Selwyn, Dr. A. R. C., Geological Survey, Ottawa,
Speague, T. W., Boston.

Smock, J. C., Newton, N.J.

Smock, Mrs. J. C., Newton, N. 1.

Smaill, Wm., Londonderry Iroa Co., Londonderry, N.S,
Smith, J. Burley, British Phosphat. Co., Glen Almond,

ue.
Scott, George S., New York.
Sjostedt, E., Pictou Charcoal Iron Co. , Bridgeville, N.S.
Spotswood, Geo. A., Kingston.

_ Struthers, W. D., Sudbury.

Swenzel, Miss, Scranton, Pa.

Taylor, Francis D., Montreal.

Torrey, H. C., New York.

Torrey, Mrs., New York.

Torrey, J. Gray, New Jersey.

Taylor, C. H., Montreal.

Taylor, Chas., Montreal.

Totdt, E. B., Albany, N.Y,

Totdt, Mrs. E. B., Albany, N.Y.
Tratman, E. E., Russell.

Tyrell, J. B., Geological Survey, Ottawa,

Viele, Mrs. M. J., Plattsburgh, N.V.

Watson, Thos., Montreal.
Winchell, Horace, Minneapolis.
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Wiley, W. H., New York.

sm———

Williams, H. J., Beaver Asbestos Co., Thetford.

Williams, Capt. John, New Rockland, Que.

Wellman, S. T., Thurlow, Pa.

Wellman, Mrs. S. T., Thurlow, Pa.

Wylde, H. M., Halifax. .

\Vzodl;ouse, Alfred, Nova Scotia Gold Mines, Ltd.,
Halifax.

Woodworth, G. L., Belmont Iron Co., Marmora.

Wills, Mrs, J. Lainson, Ottawa.

Williams, H. H., Quebec.

Witterbee, F. S., Port Henry.

Williams, Oliver, Catasaunqua, Pa.

Williams, Mrs. O., Catasauqua, Pa.

Reception in the Windsor Hall.

Shortly after eight o’clock the Hon. George Irvine,Q.C.,
President of the General Mining Association of Quebec,
accompanied by His Worship Mayor Desjardins, took the
platform. There were seated around him Mr.John Birkin-
bine, Philadelphia, President, and Dr. R. W. Raymond,
Secretary, of the Institute; Mr. A. Blue, Director of
Mines for the Province of Ontario, Toronto; Mr. F.
Barnard, M.P., Victoria, B.C. ; Mr. Macdougall, M.P.,
Sydney, C.B., Mr. J. Obalski, Inspector of Mines for the
Province of Quebec’; Capt. Robt. C. Adams, Vice-Presi-
dent General Mining Association of Quebec, Montreal ;
Messts. W. H. Irwin and R. T. Hopper, Anglo-Cana-
dian Asbestos Company, Montreal ; Mr. A. W. Steven-
son, Treasurer, and Mr. B. T. A. Bell, Secretary, General
Mining Association of Quebec, and others. Altogether
the attendance numbered about six hundred. There was
a goodly attendance of ladies, many of them in evening
dress, and the conventional dress suit was as preva-
lent and as acceptable as buds on a maple tree in
April.  The proceedings were enlivened by an ex-
cellent selection of music, given by the full band of
the 1st Victoria Rifles. ’

HoN. GEORGE IRVINE.—Ladies and gentle-
men : In connection with my duty as president of
the General Mining Association of the Province of
Quebec, to preside at this meeting, you will be glad
and relieved to know that it is not part of that duty
to make a speech. 1 have, however, the pleasute
of being able to tell you that there are other gentle-
men here who will give you much more sound talk
and eloquence than I could offer. 1 regret very
much to say that several prominent men, whom we
expected would take part in this evening’s pro-
gramme, have for one reason or another been
prevented from attending. His Excellency the
Governor-General, who was to have spoken at this
convention, was unable, for reasons which he has
explained to Mr. Bell, our Secretary, to come. The
Lieutenant-Governor of Quelec, 1 am sorry to say
on his own account and yours, is confined to his
house through illness. It might be well perh:'xps
to read to you telegrams and letters of regret which
have been received from the several gentlemen who
were to have been with us, but were prevented.
(President Irvine read telegrams and letters of
apology from His Excellency, Lord Stanley, His
Honor the Lieutenant-Governor of Quebec, the
Hon. T. Mayne Daly, Minister of the Interior, and
the Hon. E. J. Flynn, Commissioner of Crown
Lands, Quebec.) .

We have therefore 1o forego the pleasure of listen-
ing to these gentlemen. 1 have on behalf of the
General Mining Association of the Province of
Quebec to welcome in the most cordial manner the
mining engineers and their ladies and friends from
the United States and Canada who have come here
to attend this Convention; and particularly the
ladies, who have already I hear, softened by their
loveliness and graciousness the heart of old King
Fost himself. We hove that by our best endeavors
you may be enabled to enjoy to a full extent your
visit.  We feel a desire to do this more particularly because
of the fact that when our people have visited the United
States they have invariably been received with the greatest
cordiality, kindness and hospitality ; and we would like
to show them that that kindness has been appreciated.
I have now much pleasure in calling upon his Worship
the Mayor to address you.

MAYOR DESJARDINS.—Ladies and gentlemen :
‘We have just heard the letters of regret read which have
been received from the distinguished gentlemen who were
to have been here; and I am sure that deplorable fact
has given you much disappointment. The fact that I am
called upon to replace in part such well known orators
proves that you are to be still further disappointed. I
must tell you that when Mr. Bell, the Secretary of
the Convention, invited me a few days ago to attend this
opening, 1 felt he was paying me a great honor, but
while I accepted, I did not know that it would be in the
capacity of Mayor of Montreal that I would serve. For
we in Montreal during the last few weeks have been in
what I may call a condition of doubt. No one knew who
was mayor. One day you would hear somebody say :
““I am the mayor;” and the next day another voice
would make a like assertion, and with equal confidence.
And T myself, although I claimed also to be the mayor,
was not altogether certain of the truth of the matter.
However, I am here to-night, and I am the mayor.

And as such, ladies and gentlemen, allow me to say

that we, the people of Montreal, are highly gratified at the
choice which you have made in selecting this city of ours
as the seat of the meetings of this great Convention. We
welcome you cordially, and we hope that your stay with
us will be pleasant, and that the people will show such
interest in the labors which you are about to undentake,
that you will carry home with you the most agreeable
recollections of your sojourn among us,  You will forgive,
[ am sure, the lamentable fact that the snow has pre-
vented, by blocking the trains, so many of your delegates
from being in time to attend here this evening ; although

they will bave been spared the bad Eaglish of the Mayor
of Montreal.

You will allow me, ladies and gentlemen, to first acquit
myself of a certain duty, a pleasurable one, which is 10
first welcome the members of that veteran Institute of the
Awmerican Mining Engineers which has for the last 64
years been at work with so much Adelity and zeal, and
has accomplished so much for the advancement of the
science of mining.  We desire to say to them that what-
ever may be the discord between the two countries, it
shall never destroy for our part the good fellowship and
social intercourse existing between us.  Nothing shall

destroy that brotherhood of literary, scientific and intelli-
gent amity.

To the divers associations which have been created
within the past few years in the difterent provinces of the
Dominion, we extend with equal warmth a most cordial
welcome,  They have a large field belore them. We
have only at the beginning to realize the amount of wealth
and resources that good Mother Nature has in store for
us.  We have only at the heginning to realize, and it can
be seen with half an eye, what can be achieved if these
resources are properly worked. But that field we know
is in good hands. We know that we have active, scien-
tific men who will do all they can, and are doing all they
can, to teach Canadians how to work these resources

H. S. Poole, M.A, F.G

.S., Stellarton, President
Mining Society5f Nova Scotia.

and such good examples have been given us by our neigh-
bors, that I am sure we shall soon be able to follow in
their footsteps.

‘The questions you will have to study, the lectures you
will hear, will not leave much room, by the practical
essence of their very natme, for the imagination’s play nor
the inspirations of poetry. But you are practical men,
and you will know how to supplement the deficiency.
You have brought with you poetry—not in books, but far
better than that—in reality ; the poetry of heaven and
nature combined ! And we welcome that element, that
refining and inspiring element, that foundation of what s
best in poetry, with—shall [ say, even more cordiality
and tenderness than we welcome you of the steely sex.

L trust sincerely that the ladies may thoroughly enjoy
tpelr visit.  They have heard, doubtless, of the attrac-
tions of our winter; and no doubt they have already
since their arrival experienced in a practical manner one
of those attractions—the sting of Jack Frost. For Jack
Frost is a true Canadian in the sense that he has a fine
appreciation, after his own fashion, of what is lovely and
charming and tender.  However, though our climate is
cold, we shall endeavor o show you that it has not the

slightest effect upon our hearts, naturally warm ; for they
are not cold.  We welcome you all; and we trust that
when such another Convention is contemplated, the
members may be able to look back upon this one, and
say : Why should we not go to Montreal 7

Mr. John Birklnbine, President of the American Insti-
tute of Mining Engineers, on being called upon by the
Chairman to speak, begged to be excused in favor of Dr-
Raymond, the Secretary of the American Institute, as he,
Mr. Birkinbine, was down to deliver an address latef
on in the evening, Dr. Raymond, he said, usually spoke
for the Institute on these occasions, and had a speech, he
knew off by heart.

DRr. RAYMOND. —There is one part of my speechs
Mr. Chairman, ladies and gentlemen, which I did not
learn by heart ; and that is to sy that though there have
been 64 meetings of the Institu «, the latter is not, as .(he
Mayor supposed, 64 years old. We should certainly
grow old very fast in that way. I have been present at
61 wmeetings, and I cannot count the number of times I
have been an officer of some sort in connection with the
Institute. Tt is also my duty to explain that the Instxtut“3
is not a body having any local habitation whatever ;
for when we come to meet in Montreal, we do not come
as a body of strangers; for the word ¢ American,” 28
applied to our societies, includes alike Canadians %{nd
those of us of the United States. Therefore, in coming
to Montreal, we simply come, as it were, to our owhe
And, so from the beginning we have known nothing at
all about latitude, nor of that thing we hear so much
about—the boundary line. I may be treading on delicate
ground when 1 say * Boundary Line.” But, after all,
where angels have rushed in, I should not fear to tread.
The Mayor of Montreal has hit what I consider to be the
truth in this connection, and in all connections where W€
from both sides of the line come together. So as I have

no political ambitions on either side of the line, I may be
permitted to say a word or two.

I am going to say in the first place that I do not thif}k
that pleasant and agreeable neighbors must necessarily
warry. If 1 had to warry everybody that 1 ardently
admire, there would be an awful breaking up ot domestic

ties in the families of members o? the Institute ©

Mining Engineers, I think people can live
humanely and affectionately side by side without
thinking always about pulling down the partition-
If Uncle Sam had to marry, I should prefer to s€¢
him join hands with a rosy, pink and rost-cheeked
girl of the north rather than a dusky maiden of
the Pacific ; but it seems to me that if the United
States and Canada were to become one, we—that
is the United States—would then have as our nearest
neighbor the North Pole ; and I think that Canad?
would be a far more pleasant neighbor. Not that
we should not consider all the domestic and internal
questions of the future, as well as of the past. But,
while speaking frankly, I may say that to me theré¢ -
is a higher view than this to take. For I for on€
would not tread upon those glorious distinctions
which have enriched the past, and given us 5.01
many splendid memories. Standing upon this 50‘.
of Canada, I cannot forget the Lillies of Franc€s
nor can I forget what my countrymen owe to the
sturdy Englishmen who crossed the sea, and won for
us that liberty which we have always enjoyed at
home.  The Lillies of France, the Eagle of the
Republic, the Cross of St. George, are all essential
component parts of the historical, martial and
national memories of America. And for my part
care very little—nay, I may say more—I pray t©
God that the meteor flag of England and the ensn%ﬂ
of my country, whose stars hid welcome to the
sunrise, may never stand opposed upon any battle
field-—nay, may never wave over any field of blood
but rather may blend and wax glorious together as
the white and more glorious bannér of peace and
progress, and so set an example to the world. AN
in that splendid relationship we can move forward
with serried ranks to a victory, unstained, irre:
vocable, magnificent, matchless ; avictory that shall
be celebrated by the glad thanksgivings of earth and
blessed by the smile of a favoring heaven.

Dr. Raymond’s excellent speech, it is hardly
necessary to say, was listened to with absorbing
interest, and loudly applauded at its termination.
The President then followed with an address 0P

the ¢ Development of Technical Societies.” )

The Development of Technical Societies.

Mk. {OHN BIRKINBINE. —Through the partiality
of my f

ellow members, I have been able during seven years
service on the Council of the American Institute of
Mining Engineers, to note the development of technical
societies, a subject which commends itself as an appro-

riate theme for presentation at the time when relinquish-
Ing the office of president, we meet in convention wit
Canadian technical societies. Our next assembly, calle
at Chicago, at the time fixed for an International En-
gineering Congress, offers additional reasons for the
selection of the topic.

If subsequent statements appear to give to the Ameri-
can Institute of Mining Engineers greater prominence
than other kindred organizations, they may be excused
upon the ground of long association with and loyalty to
its members, and to a personal knowledge of their work.
Besides, data as to growth and development is more
accessable, and at a meeting of the Institute, features
connected with it may be considered as of greater im-
mediate interest than those affecting other organizations.

The purpose of this address is, however, to use the
records of the Institute, as indicating a similar develop-



AL CANADLIAN MINING  AND MBEUHANICAL  RKIsVIiW,

International Adining Convention.

Hon. George Irvine, Q.C., Quebec, President, B. T. A. Bell, Ottawa, Secretary,
Genl. Mining Assn. Genl. Mining Assn.
Dr. R. W. Raymond, New York, Secretary,
American Inst. of Mining Engir_us.
. A.W. S C.A., Montreal, Tr A Capt. R, C, Adams, Montreal, Chairman,
Genl. Mining Assn. United Coavention.




24

THE CANADIAN MINING AND MECHANICAL REVIEW.

ment of other technical societies, rather than to claim pre-
eminence for any organization ; the work of each must
speak for it. . o

Before referring especially to technical societies, a few
thoughts may be devoted to the general tendency to form
associations at the present time. Orgamzatmps may
have been formed and are active in every profession and
also in all branches of labor, trade, ir‘.duslry,. commerce,
manufacture, science and art. A record giving a list of
such associations or the aggregate membership would be
startling, and show how a large percentage of the popula-
tion of North America is connected with one or more of
these, but the figures cannot be even approximated.

The class of associations representing national, state or
local trade interests, such as Boards qf Trade., Chambers
of Commerce, etc.,may be used as an illustration. A late
report showing that in the United States, there are over
1,100 of these, of which thirty are of national charqctgr,
and more represent the interest of a State, or of dis.
tricts including portions of a group of States.

Existing organizations “may be divided
classes, some of which are for mutual bene
trolling rates, hours or character of labor,
compensation paid or received for labor
Others provide stipends for Jmembers duri
for their families in case of death, and ano
to control the services of persons entering
employment, or fix standards for determin
cations of such. The proceedings of m
are carried on in secret, others are mor
Some use extrenie scrutiny as to membership, and others
may be included in the class, * omnium gatherum,”

In all these forms of organizations, there is some good ;
any union for mutual advancement commands esteem,
but in a number of cases, the better element of the
membership is hidden or over-ruled by selfish purposes
controlling the administration of affairs to the disadvan-
tage of the mutual or progressive features. Probably no
better evidence can be offered of the power of a few men
to control others, or of the blind obedience of the masses
to arbitrary dictation by leaders, than is presented by
some of the popular trade organizations.

The class, however, in which we are especially in-
terested includes those institutes or societies where pro-

fessional and business men, recognizing the value of the
interchange of ideas,

assemble to discuss problems and
processes, and while no comparison of the relative merits
of various forms of organizations will be made, it may
not seem ungenerous or exhibit vanity, to claim for those
whose primary objects are the investigation and discuss-
ion of subjects in which the members are interested, and
the publication of the proceedings or transactions for the
general advancement of a special trade or profession, as
being in the foremost class of associations.

The number of different societies which may be pro-
perly in the special class mentioned, is greater than is
generally believed ; for, if from the list of all kinds of
associations, there were eliminated the social or secret
organizations, all others, which in any way attempt to
affect or control the rates of wages or the hours or kinds
of labor, or to fix or adjust prices for commadities, all
strictly commercial organizations, and all those which
offer any money benefit to members or their representa-
tives, or those formed to advance cerfain sects, parties,
nationalities, or classes, there will still be found a con-
siderable number of organizations representing constitu-
encies of many thousands joined together for the purpose
of mutual advancement and for improving special pro-
fessions or businesses in which the members are engaged,

by the interchange of ideas, and dissemination of thought-
ful papers and discussions.

Daversified business or

into many
fit in con.
or for adjusting
and materials.
ng sickness or
ther group seek
certain lines of
ing the qualifi-
any associations
e or less open,

professional interestsencourage
a considerable number of persons taking part in several

associations, more or less closely allied, thus forming
many powerful organizations of manufacturers engaged in
special lines, and also of men following various profes-
sions. Thus, the legal fraternity presents a liberal con-
tingent of associations representing that branch of pro-
fessional work.  Officers and members of various churches
are formed into clubs, independent of synods, classes,
assemblies, etc., and geologists, chemists, journalists,
architects, artists, and engineers each have special organi-
zations. It is to the last named group that attention is
particularly invited.

Nearly twenty-two years have elapsed since the Ameri-
can Institute o -Mining Engineers was organized, and its
score of original membership has increased, the rolls now
containing nearly 2,400 names while the necrological data
preserved in our records calls attention to the fact that over
two hundred late members of the Institute have finished

their earthly work and gone to their reward. In this list
of the departed, ar

urgy, whose

work lives and will live, and whose record is familiar, not

only in their own, but in foreign countries.

Prior to to the organization of the Institute, there was
in the United States, but one national engineering society,
and but few local organizations devoted to this profession
while the list of organizations in foreign countries was
small.  There are to-day in the United States, four

engineering societies of national character, with member.
ships as follows :—

American Society of Civil En ineers, organi
membership of x,6§0. ¢ » Organized 1865,

American TInstitute of Mining Engineers, organized
1871, membershi 2,400.

American Society Mechanical
1880, membership 1,650,

American Institute E
1886, membership 650,

Engineers, organized

lectrical Engineers, organized

The scopes of these national associations vary to suit
the purpose of organization, and the policy pursued in
each differs from that of the others, being presumably
adapted for the membership, which has in each extended
beyond the limits of the United States, embracing many
of the prominent engineers in Canada, Mexico, and in
foreign countries, . .

Therefore, the engincering profession in the Umh;d
States is well equipped with national associations, in
which those interested in any particular branch, or who
desire to follow a special line of inquiry, meet with others
having similar purposes for the reading ol papers, or for
the discussion of topics in which they are mutually inter-
ested ; or if prevented from attending nieetings, members
can peruse the transactions as issued, from which informa-
tion as to what has Leen presented and discussed is ob-
tainable.

There are also national associations closely allied to
engineering, which have obtained prominence and ren.
dered much service to the members, or to the business
represented, as well as to engineering ;
of which papers are presented and
tion made of matters of interest. Awmong such, are the
associations of master mechanics, of railroad superintend-
ents, (%?r-whecl makers, car builders, founders, boiler

at the meetings
discussed and publica-

makersfand others.

To the national associations are to be added
local or district engineering socicties or clubs, some of
which have 500 names on the roll of members, possess
excellent libraries, issuc proceedings regularly and occupy
commodious quarters in which the social intercourse of

engineers is encouraged, as an incentive to professional
advancement.

a score of

W. Hamilton Merritt, ARS.M,

t ; Toronto,
Chairman, Ontario Committ

ce.

The present meeting indicates that the
alive to the necessity of technical societie
dian Society of Civil Engincers, both by
(of 700) and its record is given a promine
engineering organizations, and the
dially embraced of mecting with and learning of the
General Mining Association of Quebec,  the Mining
Society of Nova Scotia, the Asbestos Club, and all other
Canadian societies, who now meet in convention with the
American Institute of Mining Engineers,

It is unnecessary to trace the history of foreign associa-
tions of engineers, beginning with the” social club claimed
to have been organized by Smeaton about 1771, nor to
mention the number of associations devoted to engineer-
ing or kindred sciences, as given in the ** Official Year
Book of the Scientific and Learned Societies - of Great
Britain and Ireland.” But in view of the courtesies
which in late years have been eXchanged between Euro-

pean and American engineers, the active interest in tech-
nical organizations in Europe will be recognized by refer-

ence toafew of the most powerful and well known
societies, \

The Institute of Civil Ep
ports a total of all classes of

The Societé des Ingéni
1300 members,

The organization of Civil Engineers in the German Em.

pire reports some 6,000 members on its roll, and the
Mechanical Engineers have

Dominion is
s, for the Cana-
its membership
nt place among
opportunity is cor-

gineers of Great Britain re-
members exceeding 6,000,
eurs Civils, France, has over

an association of aboyt the
same size, ¢
The Iron and Steel Institute of Great Britain number
1,500.

The Verein Deutcher
members.  In addition
Sweden, Australia and,
world.

It is expected that delegates from most of these asso-
ciations will take part in the Engineering Congress at
Chicago, in August next; an occasion which should do
much to advance the fraternal feeling and the profes-

Eisenheutenleute has over 1,000
there are societies in Russia,
to us, other remote parts of the

sional interests throughout the world,

—

The numerous technical and semi-technical socwllfs
mentioned, have not grown nor are they sustained merely
by the social features they offer, pleasant as these may beé
their formation was encouraged by a desire to mterchantge
ideas, and they are maintained because of the benefit to
derived from the papers presented and discussed. - te

A past president of the British Iron and Steel Institu
refers to the visit of that organization to the Um‘fw
States in 1890, with sentiments which may properly
employed to express the purpose and results of meetlﬂg:
which various associations have held and will hold ‘1
different portions of the world, and which may certainly
be quoted on the present occasion : 1o

‘“These expeditions, through which we meet eyed. 8
eye, and voice to voice, our friendly competitors, to dis
cuss the interests and the scieitific aspects of the md\'xsﬂz’
which absorb us, have been o great personal and nationd’
benefit. Itis thus we learn how much has been accom
plished by persistent and intelligent lahour, how muc
remains to be achieved, and how by fice exchange O
ideas and of productions, friendly understanding is pro
moted and personal acquaintance is built up.” can

Those who have followed the growth of the Am?rlcie
Institute of Mining Engineers, recognize its work int
contents of its transactions, but trace its influence, an
that of kindred associations, in the advanced work “_l
laboratories and engineering offices, in the growing al—’s
preciation of technical education, in improved metho
of mining and metallurgy, and in a better understanding
of geology, chemistry and other sciences. . is

Smilarly much of the progress in applied science
directly traceable to other technical societies, and CVF‘Z
branch of industry shows the good result of co-operatlo
by those interested in special investigations. ) o

In reviewing the history of the institute, it will be pr )
fitable to note the advances made in some special branche

in which its members are directly interested ; for d‘])e_
years covered by its life have been marked by great pr
gress in the q

uantities of mineral won, metal prqd}‘cﬁe
and manufactured, and of a very great decline in' t
prices which the products of mine, furnace or factgr"'
command. Ample allowance may be made for the :_
mands of a rapidly augmenting population, or for (30"3}‘; t
mental encouragement of industry, and yet the claim t l:le
a great part of this progress, both as represented by the
increased production and decreased cost, is due tot
development of technical societies, must be recognize "
It is certain that in a number of known cases, men ha;e
been better equipped and better able to contend .wlth t
problems before them, because of their connection W“[
technical societies, bringing to them the papers read a“o
discussions had thereon, and much is undoubtedly due t“
close personal acquaintance and friendship resulting frof
association. A few facts selected from many which cot -
be mentioned illustrate the progress made during the e’;s
istence of the American Institute of Mining Engmeehe
1871-1893, and while the data presented refers to to-
United States, similar results, although possibly less pr ¢
nounced in some cases, could be obtained for othe
countries, e
The annual output of iron ore has increased from three
millions to over sixteen million gross tons, making t.e
United States the largest producer of this mineral, whi n
for the past decade nearly a million tons of foreign mi?w
ore per year found a market in the country. When U ¢
Institute was organized the Lake Superior iron dlstrlCS
was producing slightly over eight hundred thous’and tonn
of iron ore per annum and had up to that time shipped 2 '
aggregate of four million tons ; it has now reachedan a“'
nual output of over nine million tons, and in the twenty
two years existence of the Institute, it has furmshe(] a
total of seventy million gross tons. One and two-thir
million gross tons of pig iron (a) was the output of the
blast furnaces of the United States, at the birth of the

Institute, last year shows a total of over nine million
gross tons (b),

New districts have heen opened, and sections which
supported iron industri

es of but small capacity, have
grown to be large producers. In the early days of this
society, the pig iron output was obtained from a n}\mbe'
of small furnaces, and about one half was made with an-
thracite coal, three tenths with bituminous coal and coke;
and one fifth with charcoal, Now three-quarters .Of, the
pig iron is produced with coke, the balance being divide
mto about the same proportion as in 1871, between
anthracite and charcoal, but the quantities of each has
been greatly increased, and owing to improved construc-
tion and methods, a smaller number of furnaces product
the larger quantity of pig iron. d
The steel industry has, in twenty-two years develope
from an annual output of seventy thousand gross tons 10
one of four million gross tons (a).  When the first meet-
ing of the Institute was held, the Bessemer steel industry
was making its initial impression on thig continent, while
open hearth steel manufacture was a struggling infant.
he former has advanced from an annual output ©
thirty-five' tons to one exceeding four million tons (b) an
while the latter has grown from three thousand tons t0
nearly six hundred thousand tons per annum (c).
N an interesting monograph, entitled ** Twenty Years
of Progress in the Manufacture of Iron and Steel in the
United States,” Mr. James M. Swank says (d): It

(ag 28 per cent of what Great Britain then produced.

(b) A product of pig iron 20 per cent. greater than that of Great
Britain in the same year.

L@ Bringing the United States in advance of the magnificent
ndustry of Great Britain,
b) A product nearly double that of Great Britain.

¢) This quantity is less than one half of the amount of opedt
hearth steel made in Great Britain,

(d) Mineral resources of the United States 18g1.
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scems atmost incredible that as late as 1360 this country
showld have produced only 11,838 tons of all kinds of
steel 3 yet these are the official government stanstics.
Que magniticent steel industry is virtually therefor the
wreation of the present generation.”  And yet with all
these advances in the steel industry, with the displace-
ment of iron rails by steel rails, the rolling of iron in all
shapes has increased.

This inquiry might be carried fuether into the manu-
facture of railg, plate and bae iron and steel, nails, the
construction of wmetal bridges, shups, locomouves, cars,
machinery and the great works tilled with supetb apph-
ances for fabricating them.  But this 1s not the rhcc for
details, and further reference to the production of sron or
steel will be confined to the statement that a ton of g
iton, of har or plote iron, or a keg of nails, now sells at
fiom 33 to 40 per cent. of what was received for it in
1871, while the price of steel rails is but 23 per cent. of
what these ted at the date 1

In 1871 the greatest depth which had been reached in
any of the copper mines of the Lake Superior region
approximated 1,000 feet, and the price per pound tor
copper was thirty cents and upwards. It was then im-
practicable to work any of these wines which did not
produce a wineral careying 2 per cent. or more of copper.
At the present time in that district, mines are 4,000 feet
deep, and althongh copper sells for twelve cents per pound,
mineral yiclding sia-tenths of one per cent. of copper 15
raised frons a depth of 2,000 feet, crushied, jigged, delnered
at refining works and sold at a moderate profit on the
operation.

In the interval, the magnificent copper deposits of
Montana and .\rizona have been developed, the former
taking first place as a producer, with the Lake Superior
region second, and the total production of the United
States of three hundred million pounds of copper, s auw
five times whatit was in 1871, In addition the important
discoveries and exploration of the copper and nickel
deposits n the Sudbury dhistrct of Ontano, Canada,
which have justly «d widespread deserve
notice as factors matenally nflucncing the output of

copper.

The hife of the Institute has scen the development of
the herote method of working gold gravels by hydranhe
mmog and also its dechine, owing to legislation prohbnt
g tating wto the streams of Cahfornia, which reduced
the output of the gold some $10,000,000 per year, Al
though the hydraulic system was used in 1832, it was not
until 1870 that the first farge “inverted siphon™ was
intraduced in the gnld gravel section of Califurnia, aml i
1876, the ** deflectur ** was added (o favhitaie the haodig
of the *little giants.”  Under favurable conditions gold
gravel hias been treated by the ‘iydraalic system fur thice
cents per cubic yard,

In the treatment of gold ores by chlonnation, advance
has been made both n reducing the cost and working to
adduse Basrel obi has suppl
vat hlomnation, late cost sheets showing  favoralae
results,

The hberal introduction of vanners, and the consequent
saving of the pyrites, which nearly always exist, may be
cited as another important change.

Pan amalgamation for silver ore has iwproved and

heapened and silver lixiviation has made important

advances, while silver lead smelting bas been greatly
developed,  In 1871 thete were few swelung plants west
of the Mississippi River.  Now wagnificent smeling
plants are operated at Denver, Pueblo, Omaha, Salt Lake
City, Leadville and elsewhere.

The so-called * practical *” smelter has given way before
the chemist and the espericiced lead mcl::?lurgiﬂ.
Cleaner and better work is now done, lower grade lead
ores are utilized than formesly and lead slags made in 1878
are now being re-worked. .

Dircct matte smelting is another innovation, and while
much has been done in concentration, this held 1s stitl
very promising.  In the time under discussion, the annual
output of silver in the United States increased in value
from $16,000,000 to $75,000,000.

In a forzier address attention was drawa to the growth
of the coal industiry, it is only necessary therefore to refer
to the_distribution and the i of nuneral fuel,
increasing five-fold since 1871 and reaching an annual
total of one hundred and fifty million tons, of"’ which prac-
tically ird is anthsacite, and two-thirds bitumi
while in 1871 nemtly equal portions of the two kinds of
fuel were mined.

In the interval of time covered by the records of the
Institute, power drills and high explosives have become
accessities of mumng, clectricity has risen from a labora-
tory experi or_ a medium for operating telegraph
lines to universal usciuiness for Jight, and i many cases
for power, and aluminum has entered the hst of practic-
ally useful metals.

The above is a glimpse w- obtain by looking backward,
and if as has been claimed, much of ‘this progress men-
toned may proper} dited to the infl of
technical societics, a glance forward may be permissable,
for l\:c cr‘x‘d is not yet, and funhc;: increase i'n the number,

o

p, and
may be expected.

Each socicty will in generous sivalry employ the best
fur secucing the hq}htsx 1csults 1o be derived from organi-
zation.  In view of the past and recogpizing that buta
small proportion of those d with any technical
socicty can altend its mectings, the line of advance scems

of maintaining & high dacd for

10 be in the d
the transactions.

The purposc of mceting together is but partially fulfitled
by the pleasures of personal interconrse, by waem wel-
comes and gentrous entertamment, by visits ander advan-
taggeous conditions o mdustries of wmines, and by the
reading of papers ; for thete 1s much protit in full discus.
sion of many of the topics presented.

The discussions which should follow the pres:atation of
most papers, make the contributions more valuable, and
as a mile bring out wmformation which the ongmal Joes
not contain,  The papers are thus made more useful, not
only by reason of these additions, but_also because dis-
cussions upon the statements of the writers give to these
reeater weight. 1 statements are unchallenged w such
discussions, the conclusions vridinarily reached would be
that the premises upon which they were based are sound,
On the other hand, discusivns which might  probably
appear to challenge the data presented i papers do not,
necessarily, conden them, but may cause them to be so
modified as to be of greater value than as ongally pre.
sented.

There may be either the oral or witten discusston.
Some orgaaizations killuw the practic puating papers
in full prior 1o the mectings, and reading the papers in
abstract, making the discussions the pronenent feawres.
Others hase papers read an extenso, lollowed by oral
debate but the discusians are ofien less consplete than s
desired.  The time altoital 1o sessions seldum peimats of
reading (ong papers, and alloaung unhinated  hours to the
discussion, but \n many contubutions presented there are
some features which need not, and others which should
not be read in the sesstons, as these would be tiresome if
read in detail.  Andlyses, tables, statistics, etc., placed
upon back buwauds, issued i prouf torm, ur exlnbied by
adagran or by lamern slode perma bisteners to grasp
them more readily and considerdble wne i saved.

A fair proportion of the papers presented before tech-
nical socicties, are nut such as to invite debate, but those
offering points for discisstun shuuld be discussed, and if
members whu attend the meetings are prepared to res-
pond prommtly, confining the discussions within limited
time amd closely following the scheme of the papers, a

. Thelate Hon, James G. Blaine, writing on the growth
of reports of Congressional debates, makes some interest-
ing statements, and while these are quoted, the intention
is not to intimate any close analogy between the Con-
gressional debates and the business of the technical dis-
cusions which enliven the meetings of the organizations
specilied, but rather to advocate initial oral discussion,
supplemented by written data,

Mr. Blunesays:

““ In the beginning of the Government, and for wmany
{;carslhcrcaltcr. on every amportant measure that came

clute Congress of the Umited States, on the expediency
of which the members differed i opimion, there wasan
actual debate, in which positions were aflirmed and con-
tested with ofthand speech.  In every confiict of this
Kind the member  of Congress were, as a rule, in their
seats, many taking part, aud the mass so interested as to
sit continuously through the debates.”  After illustrating
how the habit of speech has greatly changed and the
general use of manuscnpt discussions read to many vacant
chais, emending in one house of Congress to giving per-
mission to print speeches not one wor(fn{ which has been
delvesed, Me. Blaine mentions the Fiftieth Congress,
which lasted from March 4th, 1887, to March 4th, 1889,
and says :

“In an uncventful period, with nothing specially to
excite or disturb the country, the number of pages filled
by the proceedings of a single Congress is greater than
during the whole period of the Civil war, with all its
mighty issues at stake.”

To make a comprehensive and most suggestive com.
parison, he states that * the Congressional reports for the
last twenty-five years contained in volume of printed
matter, 60 per cent. more than all the reports for the
seventy-siv years from the mauguration of Washmgton in
1789 to the close of the Livsl War n 1865.”

Ttmay be unfair to compare political debates and tech.
nical discussions, and the above is not introduced with
any such object.  The eatracts are merely quoted to .
dicate the interent which attaches to oral discussion draw-
ing to the meetings members anxious to hear or to parti.
cipate, and eliciting a variety of opinions which would not
be obtained under other cil Such mterest

large anwwnt of salualile information can be imy
The charactes and extent vf discussions lies not with the
officers of the orgamization, bt wiih the memibers and the

A. Blue, Toronto, Directar of Mines for Ontario.

hseq value of the publi is likewise depend
upon the promptness and care which charactenizes the
revision of the ubject matter, by ndwviduals who parti-
cipated.

Beli

h 1

ing that future adv: n i W
be influenced by the publication of well digested mono-
graphs, and by liberal 2 of di jons upon

once excited may draw into the discussion persons who
are not present, and thus gain the advantage of subse-
quent written discussions.

The papers d at the ctings of technical
socictics and the discussions on these papers supply a
record of prugress, such as would be mlpmcuc.'\k;rc to
obtain from any uther source, and place 1n the hbranes
of membersa fund of hnvwiedge, which otherwise coutd
only be secured by liberal personal outlays for epensive
books.  Without in any way detracting from the valuc
and importance of works issued upon technical subjects,
it may be safely asscrted that it is impossible for special
treatises 1o be as closely up to the times, as the transac.
tions of technical socicties, and thus each member of the
various organizations can have an encyclopedia library
as part compensation for his outlay in support of the
socicty.

Znother important influence exerted by papers and dis-
cussions is in tie publicity given these by the trade and
techmical press. It has been claimed that members of

g ing ions devote their ics 10 papers to
be read before the techuical societies which otherwise
would be contributed directly to the technical prass, but
it is questionable whether in this particular the press at
large is not the gainer, although possibly a limited num.
ber may lose special contributors; for'the incentive to
submit papers for the criticisi of follow members in-
creases the number of available contribreors, and edu-
cates many to write for publication who would otherwise
be silent.

My effort has been made to show the remarkable deve-
lopment of technical socictics, giving sume reasons there-
for, and the claim has been made, which scems to be
within reason, that the broader sentiment which has
caused engineers (o unite in associations, is responsible
for a good share of the industrial advance which has been
made.  The thoughts as to the future increase and the
most advantageous means of obtaining from thesc asso-
ciations the full value which they offer, may be open to
criticism, but they are presented after acaveful review
of the wotk of gineering soci backed
by a personal knowledge of some most important results
which have followed the presentation and the active dis-
cussion of papers presented.

At the conclusion of Mr. Birkinbine’s address the visitin
delegates ware presented *o His Worship the Mayor an:
Madam Desjardins.  Then the band played, and'a large
space was cleared in the centre of the hall, where the
“musc of the many twinkling feet” was hailed the

the papers read, it scems to be better policy to print a
small number of papers fully discussed, than to mercly
issuc 2 large amount of ial offering ial
data without discussion.

Oral di offer the ge of being more at-
tractive and interesting to those attending eetings than
the written di ion. the fatter is g lly more care-

I g s of the momr ent, and thosc who could not
dance—where will you go that you do not find the man
who does not dance ?—looked on with envious eyes ; for
the xlnusic was positively, and the ladies superlatively
sweet.

And after that, it may possibly be nccessary to add, al/
the men went to bed ; some to dream of the hard nuts to
crack with the hammer of science upon the anvil of com-

fully prepared than the ¥ made
when the members are in convention, but there are points
often omitted in written discussion which would be brought
out undcr the spur of personal contact, and members are
less likely to take part in the written than in oral discus.
sions,

on the morrow, of the papers innumecrable and
~the probable questions still more so 3 but all such dream-
ers more or less to have their scientific nightmares put to
flight, and their sleep blessed I‘?' the vision of a face or
the memory of a feminine figure drifting through the land
of sleep to the air of a Strauss waltz.
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Procecdings of the Sixty-fourth Mecting of the
American Institute of Mining Engincers

The opening Session took place on Wednesday murn
ing. 220d invant, in the Physics Building, McGill Uni.
versity, Mr. John Birkinbme, Presidentyan the Chaw.
‘The following as a sy nopsis of the proceedings at this, and
at themeetings held in the afternoon and on Thurwday
morning.

Dr. Raynond, the Sceretary, read the report ol the

Council. ~The membership has had a net inerease of 154
during the year, and the total is now 2,376, as follows 3

Honorary members .. ... i3
Forcign members ... . .. 38
Members .. 2,136
Associate . T £ 74

Towal....oooviiis il e 2,370
The total receipts were $26,595, and dsbursements
23,131, leaung a balance of $3,483. The Councll, for

the Institute, has accepted the charge of the two di

sions of Mining and M of the International En.

gneering Congress, which will be held the first week in

August, at Chicago, and these will constuitnte regular

meetngs of the Institote.

“The first paper presented was by Major Powell, on the
"Gcologica‘ Survey of the United States,” which was
read by Mr. Hayes.  For a geological map there must
be: 1, A base map un which tu represent the ruck firma
nons, 2, asystematic classification of the formatinne ;
and, 3, a system of comentions for representing these
formations on the map.  One of the first things to be done
was lo arme at a systematic classification of yacks, and
scheme of representing them.  The system adopted by
the Ueological Sunvey was descrilied, with notes on the
classitication,  Secuons are of must value of printe ! on
the budy of the map instead of in the margin, bat as this
would cumphcate the culurs and symluls, special sheets
of seciony, wpugtaphy, surface deposits, et , are issued
The maps are mainly on a scale of 1 inch 10 the mile, and
are published as atlas sheets.  About 12,000 square miles
have been covered, The tutal cost, including engineening,
15 gven as $3 per sq. nule for the topographic urvey,
and $7 to $8 per sq. mule for the geologic survey  Dr
Selwyn, Director of the Geological Sugvey of Canada, re-
feered to the work and systems in Great Britain anid
Canada, the latter being hampered dy the very small
amount of money wailable, only $60,000 as compared
with $300,000 in the United States. It would e
absurd,  he thought, to attempt to imitate on maps
the color of the rock formations, but he thought it desir-
able to have sume more umform representation  He also
believed in the use of Jines and letters as well as colors.
Dr. Raymond agreed with Dr. Selwyn as to the desir-
ability of a umform system of representation, and he
did not want the United States standing ot obstinately
for its own system. Dr. Day, of the U. 8. Geological
Survey, said the matter jn hand had to be published, and
they tried to use the best system available.

A paper on ** The Greene-Wahl Process for mannfac-
tuning Manganese and Alloys of Manganese tree frum
Carbon,” was then read by Mr. F. Lynwood Garnsun.
Samples were exhiluted having an average cumposition of
©06°3 manganese, 2 1ron and 1 5 silicon, the metal heing
dense and homog: , with a steel-gray color and red-
chish-bronze unt. - It has a pungent odor, attributedto hy
drogensiicide, hasno teadency to oxidize and disintegrate
.n moist air, as does g derab)
carbon, and 1t has an average speaific gravity of 7 32. In
she discourse, refecence was made to an electric smelting
furnace, and Dr. Raymend stated that the mimmum cost
of prodtction of aluminum by any process now known
would probably be 1810 20 cts. He did not think the
adoption of water-power would reduce this, as where coal
is cheap the stcam engne 1s sull the cheapest form of

power.
¥ Prof. W. B. Blake then read abstracts of three papers,
<ealing with lead and zinc ores : ** The Minceral Deposns
of South-west Wisconsin,” ** Scparation of Blende from
Pyntes,” and “ A New Form of Furnace for Roasting and
Oxudizing Ores.” The furnace isarevolving table formed
of a serics of circular terraces, and is charged from the top,
while the fire passes across the chamber,  The ore is
moved from step to step by means of *“ plows * set in the
roof of the chamber, and by this method the ore is
thoroughly subjected to the heat, and is necarer the fire
just before its discharge.  Superheated air is used in the
{;xtn:lcc, and the table makes about ten revolutions per

our.

At the afternoon meeting Mr. R, H. Richards read a
Daper on the “ Prismatic Stadia Telescope,” being a con-

tinuation uf a former paper, and gving detasls of the rods
and targets, and alvo of a sell-spacing target.

Mr. AL J. Rossi then read an abstract of a paper on
Thantiferons Ores in the Blast Furnace,” These ores are
generally low in phosphorous and wilphar, and many are
very nch in iron, even when high in titanic acid - Particu-
lars were givent of numerons tests, showing that good pig
won can be successfully made, and that this e may be-
come more generally available, ** We do nut claim,” said
Mr. Rossi, “* that everything has been settled definitely by
this experiment. But'it has been possible to obtain from
ares containing some 20 per cent. of 1i0,, in continnous
manner, under the conditions of working of a furnace and
on a scale certainly unfasorable to good reduction of the
oresand a proper o strihution of heat in the ditferent parls,
both slags and pigaron. The Sags showed  good fluidiny
and hslaliy, though contumung, some, 25 Ti0, to 22
810, ; others 40 T10 o 22 210, and some 35 T10O, to
14 Si0,, with magnesta, alvmine, and hme as bases.
No other addition of fluses 10 the ores and cohe was
required than imestone {dofomnte wandd calcite mived, pore
lime having been once resonted 1o for want of caleite)
and the consmmption o waterialy teertainly of flux and
even of cohe, conadering the divensons of the furnace)
was fairly cconomical tora 31 per cent. won-ore, viz.,
ore §0, cohe §0, stoine 21, At the same time a mottled
or mottled-white iron was ubtasaed which was considered
as very strong by some founders, and which we offer for
ezammation.” Pl Harnngton sanl thet experiments
had been made with Canadian ore containing 48, titanic
acul, but the results had not been successful.  Dr Egle-
ston sand that in testmg an ore for phosphorons he had
found 7 | of titanic acid, but_no phosphotous, and_some
furnaces may be using titanic ores without knowing it.
Another member stated that titanilerous ores are suecess
fully worked in Sweden.

A paper on **ihe Biwabik Iron Mine,” by H. V.
Winchell and J. 1. Jones, was read by Me. Winchell.

R G. Leckie, Londonderry, N.S., Vice-Presi-
dent, American Inst. of Mining Engineers;
Vice-Pres., M'ng Soc. of Nova Scotia.

This 1s une of the newest mines of the Mesaba Range,
and while no ore has yet been shipped a consideralle
amount f money has been spent in thorough exploration
The working will be by stnpping_ and open pit mining.
There will be about 2,800,000 cubic yards of glacial drift
removed to prepare the deposit for working, and the
deposits are about half a mile wide and 100 ft. thick in
places. The grades of the steam shovel tracks will be
1% . The ore is soft, and averages 63.25% etallic
won and .036 phosphorus.  The steam shovels will dig
the ore and load directly on to the cars.  The stripping
will be dumped by side dumip cars.  Dr. Raymond said
that the topographic and ather conditions are so good that
probably the cost will be only about 16 cts. per ton for
stnpping, miming and loading.  Mr. Birkinbine referred

be thawed wth safety, but
oceur (more than get reported in the public press), lue to
carelessness in the operation and “to the treacherous
nature of the material, or a combination of both condi-
tions. Dynamite will stand treatmient at one time which
at another will result in explosion.  An expert on ex-
plosives says that the most dangerous means of thawing
cartnidges are ingeniously devised by ignorant laborers ;
baking, Doiling and toast'ng being favorite methods,
while at a stone quarry, in one instance, an :\p‘mmlus
was arranged for steaming cartridges over a pot of boilin
water,  In this latter case the nitro-glycerine leakec
through the canvas cover and scttled on the bottom of
the pot, with the result that an explosion occurred, the
water acting as a tamping to the charge.

The fact that swmall of eaplosivy -
nitro-glycerine will burn quictly and without explosion if
ignited ‘by direct contact with a flame, has led to the
dangeronsly mistaken reasos g that merely heating the
cxplosive can dencc no ill efieet.  If a dynamite cart-
ridge is ignited or placed in a fire it will probably burn
harmlessly away, but af placed on a store or in an oven,
and gradually heated to its exploding temperature of 350
to 400 I, a violent cxplosnon v almost certan to result,
while before that point is reached the dynamite will
become extremely sensitive to shock,

In Lngland alone, from the beginning of 1872 to the
beginning of 1890, there were reported 63 accidents due
to improper thawing of dynamite, by which 50 lives were
lost and 76 persons injured.

Reference may here be made to the esplosion of
dynanute, December 28th, 1892, 1 a thawing apparatus
at the works for commencing the Brooklyn end of the
proposed New York and Brooklyn tunnel, h{ which four
persons were killed and about twenty injured. According
to report, the thawing was done by placing the cartridges
on shelves in a chamber six feet sqrare and cight feet
Ingh, heated by a coil of steampipes.

An unfy ble dynamite i 1 by Licbert, a Ge
man, has been used to some extent in Burope, and has
been f: bly rep 1 upon by cl ts and expetts in
explosives, and it would appear must advisable to test ity
practical cfficiency in this country. The dynamite is
made in the usual way, but its composition _includes a
chemieal (isoamylic nitrate), by which its freezing point is
Towered from 40° above to 50° helow F., while the
explosive power 1s shghtly | and the sensitiv
to concussion shghtly decreased. = This ds..amite, it is
claimed, 15 not effected by damp 3 it may be kept for con-
siderable time without l?clcliomling or losing its speciat
properties, and its cust is little, i atall, in excess of that
of ordinary dynamite, It is patented in the United
Stawes. It cettainly seems that if there is a reliable
dynamnte, unfreezable, at very low temperatures, and
procurable at reasonable,cost, it should find a field for
introduction in the Lnued States and Canada, and that
steps should e tahen to ansure its introduction, in the
mterests of life and property.

In the discussion several methods of thawing dynamite
cartritlges were referced 1o, but it was shown that they do
not provile for carelessness on the part of the laborers
who use them.  Mr. J. T. Jones descnbed an apparatis
for thawing cartridges, consisting of a tin box with tubes,
like a_tubular hoiler ; the box is filled with water and
heated by an ordinary lamp, and the cartridges are
placed within the tubes.  Mr. M. Penhale had utilized
the exhaust steam of an engine for heating a chamber in
which the cartridges were placed,  Mr, %\. B, Phillips
did nat believe that there was ground for believing that
that seepage of the nitro-glycerine would occur i cart-
ridges, and he had opened and ground up a number of
cartridges without finding any evidence of such seepage.
With Rack-a-Rock the oil and the cartridges are kept
separate in winter until the lauter are to be used.

Dr. R. W. Raymond said that rackarock has a strong
odor which affects the men, and he had had to give up
using it.  He thought there was no douln that secpage of
the mtro-glycerine frequently oceuts, and is a great source
of danger in the use of dynamite.  As this occurs largely
when the cantrudges are being thawed. an unfreezeable
dynamite would greatly reduce the danger. As to thawing
apparatus, while many safe arrangements may be devised,
there is no guarantec that they will be carcfully or pro
perly used, as a carcless laborer in a hurry to thaw out
some cartridges, may disregard all precautions.  Prof. W
P. Blake stated that in a case of his own experience the
c:mridﬁes were placed on racks in a cabin, where they
were thawed, but that an explosion occurred owing, it
was supposed, to some of the boys sent to fetch cartridges
finding them not ready for use and lightingra fire to hasten
the thawing. Mr. Woodworth sai}l; that in a dynamite
storage room one box was left standing on end, and the

to the recent and rapid devel these M

1on deposits, and stated taat the men who developed the
Vermillion Range, passed over the Mesaba Range, which
is now heing developed.

At the morning meeting on Thursday, Feb. 23, Mr,
R. H. Richards read a paper on ** A Graphical Slag Cal-
culation.” This was followed by Mr. E. E. Russell
Tratman, of New York, with a paper on the subject of

Unofreezable Dynamite,

The use of dynamite in cold weather is attended with
some difficulty, owing to the frec:in,? of the material and
its conscquent liability to fail 10 explode when the fuse is
fired,  With proper methods and care the dynamite can

gly seeped out from the cartridges and saturated the
wood. Mr. Tratman referred to the use of a double bos,
with manure packed in the surrounding space, for storing
dynamite in cold weather, as used in the Croton Aque-
duct. At the works of the Londonderry Iron Co. (Nova
Scotia) a double box with mineral wool packing is used
to store the thawed cartridges.  Mr. J. F. Torrence sud
he had used the ordinary warming apparatus consisting of
two tin boxes, one within the other, with hot water in the
space between them, the cartridges being placed in the
inner box, but he had found an oily film scitle on 1he 8
bottom of the box, being scepage from the cartridges. He B
thought many accidents were duc to imperfect combina-
tion of the nitro-glycerine with the dope.
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Third Annual General Mceting of the General Min-
ing Association of the Province of Quebec.

The third annual general meeting of the General Mm®
ing Association of the Province of Quebee was held in
Lecture Room B., Physics Building, McGill University,
on Wednesday, 22nd FFebraary. The Hon. George Irvine,
Q. C., (Jolnson’s Company) Quebee, President, in the
chair. Alfter the presentation of the Treasurer’sand Secree
tary’s reports, whichwere unanimouslyaccepted, the follow
ing officers and council were elected for the ensuing year :

Lresdent : Hon, George Irvine, Q. C., (Juhnson's
Company}  Quebee s Pree-President = Capt, R, C.
Adams {Anglo-Canadian Phosphate) Co. Montreal 5 Mr,
John Blue, Eustis Mning Co.) Capelton, Que i James
King, M. L. A. (King Bros.) Quebece 3 R. T, Hopper, {An-
glo-Canadian Asbestos Co.) Montseal.  Councel : 1.
A. Klan, (Amencan Asbestos Co.) Black Lake, Que; I,
Burley Smith, (British Phosphate Co.) Glen Almond,
Que. ; George E. Drummond, (Canada Iron Furnace)
Montreal ; F. I Buck, (Dominion Limc and Marble Co.)
Sherbrooke : His Honor Judge Dugas, Monueal ; 8. P
Franchot, (Emerald Mining Co.) Buckingham; W, II.
Irwin, (Anglo-Canadian Asbestos Co.) Montreal; John
J. Penhale,” (United Asbestos Co.) Black Lake; Col.
Lucke (Beaver Aslestos Co.) Sherbrooke.  Zveasurer :
Mr. A, W. Stevenson, C. A, 17 St John St., Montreal 3
Seosctary- BT, A Bell, Editor CANADIAN Minide

ARV IFW, Ottawa. The meeting then adjourned wmtil
Friday 23rd inst.

The Duty on Mining Machinery. A safe building for
the housing of the Geological and Natural His-
tory Survey Museum an urgent necessity.

These were in the main the subjects for discussion at
the adjousned meeting of the General Mining Association
of ihe Trovince of Quebec which was held 1n the New
Club Koum, Windsor Hotel, Montreal, on Fnday, 23rd
February.  There was a large attendence of members.
Hon. George inane, Q. C, presided.

Mg. B. T. A, BELL. —~Unc of the resolutions left over
from the united meeting yesterday was that relaung to
the custums wariff on miming maclunery.  As you know
the Donuntun Government with the obiject of encouraging
the development of our mines amended the tanfl in 1Sg0
30 as to admit all machincry for mining purposes of a class
or hind not f: 1 in the Dominion free of duty.
Ihe period was for three years and expires, I think, nest
month,  The Government has again renewed this prov-
ston fur a like penod.  The Actis in the mam h‘wml.
but difliculty scems to have been experienced w its iter-
pretation at some of the ports of entry by the collectors,
While in several districts no difficulty has been ea-
penenced 1n passing miming machinery 1 free of duty, at
others the duty has been enforced on machinery which
distinetly was not made in Canada.  The collectors scem-
ingly were not nstructed what class and kind of ma.
clunery should come in duty free. It has been thought
that some representations might be made to the Govern-
ment on the subject.,

Carr. R. C. ADAMS.—This is one of the q

and kind not manufactured in this country, and the
collector is bound to pass it,  The law is good enough
of itself; it is its operation at some of the ports of
cntry that is defective, .
M. S, P FRANCHOT=-According 10 the Canadian
Patent Act it is necessary that the machinery—=in order
that the patent tmay be perfected--shall be manufactured
within two years from the date of the patent.  Iam in
favor of a x{cpumim\ waiting upon the Couwtroller of

a dep from the as ion be_apy d to confer
)mh the Comp(rollor of Customs at Ottawa, with the ob-
ject_of obtaining, if possible, a definition of what
machinety can be imported free under the Act.

Mr. L. A, KLEIN, —I know of many instances where
the duty on mining machinery has been collected in Que-
bee.  I'see no practical benefits the Act confers on our
province,

MR‘. R. T. HOPPER.—Mr. Kiein corroborates wy

Nectors be

Customs and ashing that the ¥
insteucted what machinery is entitled to free entry, and
that the most liberal construction be placed by the

1l in their intery ion of the law,

Mz, J. BURLEY SMITH —Do you not think that the
fact of theimportance of the extension and deselopment of
the mineral industries, we wight with reasonable assure
ance ask the Gosernment to tahe off the duty w toto 2

CAPT, ADAMS--Flear ¢ !

Mi. BT AL BELL—The Government is perfectly
liberal, but it must be evpeeted to gise reasonable protee-
tion to our own manufacturers,

M. W, LL IRWIN. -- Mr. Bell's conclusion is that the
Act is liberal.  The expetience of wy company has
been different. The meamog of the Act s vague and
ambiguous—it 15 so0 looycly worded that almost any
thing we ose in ashestos muong can be construeld by
the collector to be enther ditectly or indirectly manu.
factured in Canada. Can Me Bell tell me gust what
machinery can be brought 12 free under this Act 2

Mg, B. T. A, BELL. —=That swould be a Ing contract.
The whole essence of the Act livs in the words **class
or kind.” For instance roch-breakers as a class are
made in Canada, but the types known as the * Forster,”
‘Wiswell,” ¢ Cyclone’ and avmerous other &inds of

h are not f: d, and we are entitled
beyond a peradventure to bring in these free.  The
same applies to pumps, and all the sarious &dnds of

R

John E. Hurdman, S.B., M.E., Oldham, N. S.
Vice-Pres. Mining Soc. of Nova Scotia.

1 f-

not {here,  The Department evie

1
desired 1o speak about.  As it is the law is a perfect
farce. 1 cnquired, when i Briush Columbrz, how it
wurhed there and found that at created a great deal of
luiher,  An importer brought m some piece of machinery
which the collector often held for duty pending in-
Mosugation, and then as likely as not some country
Wahsmuth was found 1o clam that he could manu.
facture the machinery. I would hke to see thus associa-
tum, now that wifl reforh secems to be in order,
make sume expression of opinion on the subject and
ot be content that the paltry concessions given us be
cntinued,

M. J. BURLEY SMITH—The numng industry is
{uite as important, if not more so, than any of our other
industries, and it seems to me an unwise policy to
hamper sts development by any tarifi restrictions,” At
Present we are only pantially relicved of the duty. I
fler to the stpulation in this Act whereby only
tohmery that is 220¢ manufactured in Canada shall be
atumted duty free. It opens a question as to what
murhmery is free, For instances while rock drills as
@ . /asc arc manufactured in Canada, only two particu-
lar 4tnds are made—the Rand and Ingcrsoll. Yet in
Furope at the present moment there are actually 34
distinct types of rock drilling machines, some of which
contain improvements which were not_even dreamt of
t the time the Rand and Ingersoll-Sergeant were
patented.  Now doces the law permit ne to import any
! these other £inds of drills duty free ?

M. B. T. A. BELL—Certainly ; 1 do not think there
m be any doubt about it. The Government provides
4 with a form of declaration in which you simply
wear that the machine you are importing is of a class

dlcnlly is not posted an the details of the subject.

Mk. E. B HAYCOCK  1havebrought in a _old mill
and other machinery and have never found any dimtully
in geturg entry duty free 1 asked the Deparment if
I could wnport a Cameron pump free and received a
favorable answer,

CAPT. ADAMS —I wish to move thatit is the opinion
of this Association that tk:: Dominion Goverament should
remove all dutics upon mining machinery

Mg. JOHN E. HARDMAN, (lalifav), said he had
had considerabile eaperience in the operations of lhc‘:\ct,

Mr. Irwin's motion was then put to the meeting and
was carried lllmllil\!olbl)ﬂ

The following were appointed to wait on Comptroller:
Mosses, Hector MeRae {Electric Mining Co.), Ottawa s
\}. Ao Mlan (Little Rapids Mine), Otawa; S. I.
Franchot (Emerald Mining Co.), Ottawa ; E. B. [laycock
(Star Gold Mines), Ottawa; R. T. Hopper {Auglo-
L-’Il]:l.(llﬂll Asbedtos Co.). Montreal; [. Burley Smith
{British Phosphate Ca.), Glen Almond and B. T.A. Bell,
ceditor CANADIAN MINING REVIEW, Ottawa,

The License on Powder Magazines.

Mg. 8. P, FRANCHOT asked what had been the
of the reg ions made by the Association
respecting the repeal oa the tax on posder magazines at
mines,
tHox, GEORGE IRNINE, Q.C.—A deputation waited
on the Hon, J. S. Hall, Provincial Treasurer, at Quelbec.
We were received very favorably and he promised to give
us a reply later on. ilc wrote the other day as follows :

Queerc, 4th Februacy, 1893,
Hox. GrLorGE IrviNe,
President Mining Association, Quebec.

DeAR Sir,—When the deputation of the Mining
‘\\SO.Ci:\\iOn wetl me the other day, I promised an jm-
mediate answer, T saw a great deal of justice in the

d of the Association and delayed ing hoping
1o be able to give some tehef this session, but, after
carclully « nsidermng the matter, I don’t see how I can
open the question, but in the re-adjustment that will take
place for next session, I have no doubt I will be able to
accede, in part, to your request. I hope, theretore, you
\;ill see that the membars of the Association pay what is
qaue.

Yours truly,
Jony S. Hawn.

A i to C ion,

MR S P FRANCHOT: Moved that Seciiun 10 of
the Constitution and By laws entitled ** Duties of Officers’
be amended by adding the following words .—

A President shall be elected at the Annual General
Meeting by hallo, and shatl not be eligilie for re-clection
10 a third consecutive tenm of office.

Mg. BELL.—We cannot consider amendments of this
nature without notice of motion. Such a course would be
irregular and would establish a dangeraus precedent.

Mg. FRANCHOT. —This is our adjvurned annual meet-
ing. We have a full attendance.

. Hox. GEORGE IRVINE.—f think Mr. Franchot's
idea is common sense enough ; but I do not think there
is any common sense in making alterations to the Con-
stitution without notice.

MR. FRANCHOT. -I think I am within my rights in
asking for a vote.

Mg BELL. — At the Annual Mecting on Wednesday I
asked if it was the wish 10 read over the Constitution,
with a view to the ideration of any if . It
was too late now, without nutice of motion and a special
meeting called for the purpose.

MR, A, W, STEVENSON.—)Moved the appointment
ofa ittee to revise the Constitution and By-laws and
submit any such to the next Quarterly General Meeting.

Mg, BELL.—Scconded.

MR. L. A. KLEIN.—According to Constitution the
Association should hold four meetings in the year, but the
mectings had Leen held at the sweet will of the Secretury.

MRr. BELL.—The mcctings have been called by
Council. No fewer thon than ¢ight had been held during
the past year. The Septemt ing had, h
been dropped.

[

, s
There was no use in calling the members
togzether unless they had something to discuss.
Mr. Franchot’s })roposed amendment was put to the
mecting and carricd,
Mgr. W. H. IRWIN—~Suggested that all the past
idents of the fati Id be d honor-

particularly with reference to the importation of machinery
or gold mining. At first they had found some difficulty
in getting the Collector to arsive at a properinterpreiation
of the meaning of the Act.  As an example copper plates
were admitied free of duty, but when silvered for awal
ing purp th in order to protect a

few silver plating works—who as a matter of fact had no
bath large enough to take in these plates—charged the
duty. Representations were made by the Gold Miner's
Assocation with a result that a clearer understanding now
essted in Hahfax and there was comparatively little
difficulty now in getting frce entry for machinery. In
every case where the form of declaration had been filled
in the importer bad never faled to get his machinery in
free of duty.

Mz, W, H. IRWIN,—Unfortunately our expericnce
at the port of Sherbrooke has been very different.

Mg, HARDMAN.—In Nova Scotia we have no fault
to find with the Ac!

T should pp
ary presidents.
The Secretary’s Resignation.

Mgz. BELL reminded the Association that at the
previous meeting he had tendered his resignation and
that the office was therefore vacant. Ile regretted that
the i d work incidental to the Associ: ’s operas
tions ly interfered with his business and compelied
him to ask for the clection of one better able to attend to
their interests.

After some di . Bell
until the next quasterly general mecting on 7th April.

A National Museum Wanted.

Mg. BELL—On the list of resolutions unfortunately
crowded out of the business at the united convention last
evening was one which descrved the attention of this

1 fici

1.

Mg. W. T1 IRWIN. —While I quite sympathise with
Capt. Adams' motion, I do not think any practical Ire-
sults can be obtained by passingit. T would move that

He referred to the urgent necessity for
enlarged and safer housing of the magnificent national
collection gathered by the staff of the Geological and
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Natural Hustory Survey of Canada,  The building was
antiquated and wholly inadequate to the wants and uses
of such an nuportant branch of the pubhioservice,  Being
contiguous 1o A tenement of stores it was n danger of
beng destroyed by tire at any moment.  Fhefloors were
shaky and threatened to cave i, A large portion of the
collection, tor Lack of accommudation was crowded into
the open yard where valuable spectnens lay exposedd to
the clemency of the weather.  The time was opportune
10 press upon the Dommon Govermuent the urgent
necesstties of the case. . The building contasued the most
precious collection of mmerals, fossils, botanical and
antiquanan specimens contained under one 1oof an the
North Amencan contment.  ‘The loss of such a valuable
collection would be yrreparable. The Governmeat had
spent hundieds of thousands of doflars - exlibating the
resources of the Donnmon i Great Brtamn ana Europe
and extensive preparations were beng made tor a costly
exbibition wm Chieago,  In Uttana the Government to-
day could not show properly, even to the members of ats
House of Commons, the wealth of our country, many of

imported annually during the last few years.  The greatest
part of this importation is used in the manufacture of
car wheels, and owing to the very extensive rlroad sys-
tems now pleted and under ion in this vast
country, it is cvident that the demand for this grade of
1won ts on the increase, amd no doubt will soon assume
important proportions.

An atensn prospecting tour was made through-
out New Brunswanh amd Nova Scotiay and as a result of
this eapluitauon the East River of Pictou, Pictou County,
Norva Scotia, proved 10 be the most promising field for
the industry in question, and a furnace site was eventu-
ally selected at Brudgeville, in the close proaimity of the
vre and himestone beds.

A glace at the accompanying shetch map of the iron
and cual tields - Pictou County (see Mines Inspector
Gilpin's paper i the Transactions of the Am. Institute of
Minng Engincer~, Volo an), is sufficent to show the
fivormble posiion this place holds. Siuated on the line
of junction of the upper silunan strata and the lower car-
Luniferous  hestones,  shere eatensine  depoats of
i and large beds of pure linestones are found, it

whom ate as agnorant of our grear 1 as
the venest stranger who comes within our gates. e
morved that the deputanon apponted to mterview the
Comptrofler of Custows, should, on the same day, scek
an mterview with the Hon, the Minnster of the Inteez
and urge upon am the necessaty of enlarged and safer
housing of these great nanonal teasures.

ME WA, ALLAN bretly seconded and the resolution
carried unanimowsly.

A Suggestion for Dr. Selwyn.

Carr. Ko C. ADAMS moved that the Association
through the seerctary, (vpress to the Director of the
Geological Survey ity desiee that the saluable photographs
exhilated by Dr. Flls, dunng the discussion of his
paper on the **Apaute Depusits of the Province of
Quedee,” before the United Convention, be reproduced
in colors and issued as part of the Survey Reports.

MR W, AL ALLAN wgypested that the matter might
suitaoly be brought o the notice of the Minister of In-

possesses thie advantage of short haulage of ore and fluses
to the furnace; and as nearly all of the Silurian and

provided wih two combustion chambers side by side,
and so anarged that the cold blast inlet and the outlet
of the hedted blast, as well as the two combustion
chamie.z, are placed in the same end of the stove
(as scen from annesed shetch).  This arrangement
was successfully adopted by the wnter some years
ago at Katahdin Iron Works, Maine. Beddes econo-
mizing space and blast and gas connectivms it facititates
maintaining the Llast at a high temperature with a smait
amount of fuel-gas, the 2,000 fi. of heating surface suffic-
ing tokeep the 3,000 cub. ft. of .ir per minwte (englne
measure) up to 750° to $0o* I

The boilers are four in number (_oft. x 36 ft.), mado of
best % in. Dalzel steel, and built in scts of two, with sepat-
ate draft stacks, and independent steam and water connec-
tions, and provided with gas valves and combustion
chambers similar to ihose in the hot blast, besides separate
grates for wood or cual, in case of shortage of gas.

The Blowing Engine cunsists of two horizontal Llowing
cylinders of 5 ft. iameter and 5 fi. strohe and a pair of
horizontal steam engines, 1S in. x 36 in., each une capable
of performing the work in case of necessity.

The Elevator comprises a_double Whitney hoisting
machine and two Wood & Co’s safety cages. These,
as well as the limestone breaher (a Forster *‘crusher

Cambro-silunan districts here are well wooded, there are
large tracts of old-gronth hadwood | for cl 1
mahing in the smmediate vicinity, beudes thowands of
acres along the 1. C. K. and the projected milway Jine
of the Nova Scotia Midland, all ‘inside of a radius of
25 miles.

The newly built railroad from Eurcka Junction (on the
1. C. R.) out to Sumny Bae, together with the above
mentioned projected line out to the Atlantic coast, besides,
not only furnish ample transportation facilities for the
farnace material, but will give an outlet for the manu-
factured iron to the Intercolomal system of railways
and to deep water harbors at Pictou and on the Atlantic,

Here aumng rights fur ore and lune rock were secured,
a furnace site purchased and extensve tracts of hardwood
land bought. These nghts and properties were trans-
ferred to the Pictou Charcoal Tron Company, Lid., at its
ization in November 1891, The foundation of the

terior at the time of the intervicw anent the suevey buitd-
ing.

Votes of Thanks for Courtesics Extended Duvring
the Convention.

MR, AV, HL IRWIN aoved that the hearty thanks of
the Assoaiation be tendered to the followsng for courtesies
extended to the Asociation and ats guests @

Duectors of the Victona Shaung Club.

T'resdent of the Montreal Amateur Athletic Association.

Presudent of the dt. George's Snowshue Club,

Prestdent of the Thistle Curhing Clul,

President of the Montreal Snowshoe Club.

Gavernors of Mctal) Univeraty.

Presdent Canadian Seaety of il baganeers.

Canada Iren T urnace Company, Montreal.

Col. A, A, Mervenson,”Montreal

Sir Donald and Lady Sauth, Montreal.

T G, Shavguessy, Canadian Pacitic Railw:

The Domamion and Quchee Governments.

The meetmy then adjourned.

', Monteeal.

Meeting of the Mining Socicty of Nova Scotia.

The memtxers of the Mining Socicty of Nova Scotia
et in Lecture Room C., Physies Building, M ontreal, on
Wadnesday afternoon, 220d February,  Mro H. S,
Poole, FGS, A RSV (Acadia Coal Co) in the
Chair  The hall was crowded ; 2 number of members of
the other smming organizations being present. . The first
paper submitted was that by Mr E Sjostedt, Bridge-
ville, N S enntled -

Notes on_the Ores and the Blast-Furnace Plant of
the Pictou Crarcoal Iron Co., Ltd., Bndge-
ville, N. S.

Duning the last few years awch has teen sud and
wntten about the ** wonderful ouncral resources ™ of
Ganasa, ayjpeaally of thae i Nova Sooua.

Being attracted by thee seports, as well as by the
liberal inducement catended by the Government (at pre-
sent conmsting of a cash lounty of $2.00 per nct ton on
iron manufactared in Canad |, form Canadian ores, and a
duty of $3.00 un ampurted gug, ur a protection of $6.00
pet net ton, ot $0.72 pet grus tun), the writer, in 1890,
deaded 10 head a murement fur developing these de
posns.  After_much lalas and ume spent, a * prospect-
ang company  was furmed, the object of which was to
ascertan where, in the Lower rovinces, there would be
2 suntable place for locaung a charcoal iron industry.

A charcoal ttun plant scemed (o offer the best anduce
ments lur mvestmoit as chateml won is made sn Canada
only vna limited seale, and 10,00010 $5,000 tons have been

works was laid before the winter set in, and plans and
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Charles Archibald, M.E., Cow Bay, C. B.,
Manager, Gowrie Coal Co.

calculations were wade for completing the plant by the
following July. The uncapected difliculty met with in
securing sufficient funds for the enterprise, however,
necessarily retarded the progress of the work, and the

“year had nearly cone to a close before the furnace could

be put in blast.  The anncacd sketch gives plant and
clevation of the woths at Bndgevalle in thar present
completed state.

The buildings consist of a convenient office, stables and
stute houses, 2 carpenter and blacksmith shop, a coal
shed (with a capacity of 40,000 bushels), a caruing house,
stoch huuse, and engine house.  The shops and furnace
buildings are all coveted, roof and sides with corrugated
iron, painted on both sides with mineral paint.

The working plant proper consists of the following
structutes
. The Fumace Stack (sce accompanying shetch) which
is 50 ft. )ngh, with 11 ft. bosh and 7 fi. diameter under
the bell.  The cunvenuonal iron shell has here been dise
pensed with and substi by & crinoli pping and
red brich shell.  This, together with the 151, fire brick
liming is supported by six cast iron columns, and the bosh
is surrounded by a boiler-plate mantel, and the hearth by
a watetr couling cast sron jacket.  The tuyers, six 1n num.
ber, arc of bronze, and sct in water coil breasts. The
down-comer has a diameter of 36 1n., and the bustle pipe
15 in. The top of the furnace is provided with a Weimer

tent friction winch and gas scal for facilitating an cven

istrabution of the stoch, and to prevent waste of fas.

The hot-Llastis a mochficd Cooper-Dutham cast aron
stove, with 30 U-pipes, and built in two sections and

and pulverizer ') are run by belt from a horizontal steam
engine of about 135 h, p. capacity. And for the handling
and weighing of l?w stock and the pig iron the Weimer
patent steel charging barrows and Richle’s furnace charg.
ing and pig metal scales are used.

Water suppl{ has been provided for by building a 25 ft.
high dam on Mill Brook from which the water is cone
ducted 700 fi. through 3 in. wooden pipes to the furnace,
besides which a reservoir is huilt (at an elevation of 73 ft.
above the foundation level of the furnace) for collecting
the spring water from the hills above, as well as the water
pumped trom the river. In caseof lack of water from the
above nientioned sources, a Northey duplex steam pump
(74 in.s. ¢ x 4 34 in. w. c. x 10in. st.) is pesforming this
work, and a serics of iron pipes are laid to the rescrvoir
and to different parts of the works, and fitted with
ral,\ics, hydrants and hose connections for.fire purposes as
well, -

For the carbonization of the wood 19 brick kilns have
been crected at different places.  These are of the
round (bee-hive) type, and each one, holds 50 cords of
wood, and is capable of carbonizing 1200 cords per annum,
which will produce 50,000 bushels of coal.  Those built
in the woods are of the Plausburg {conical type), cach
holding about 30 cords, and has an annual capacity of 700
corcds of woud, or 30,000 bushels of coal. The preseat
coaling capacity is, therefore, about 500,000 bushels per
annum, requinng about 13,000 cords of wood. Three
more kilns will be Luilt in the spring, making the total
capacity about 600,000 bushels of charcoal, which is the

timated requi for producing 5,000 tons of pig
iron a year.  The wood used for the charcoal maling is
principally yellow birch, also beach and maple.

The won ores on the north side of the East River of
Pictou have been opened up in several places hetween
Springville and Sunny Brae, and are at present worked
by us, intwo places on the Wm. Grant farm at Bridge-
sille, and by the N. G, 1. C. & Ry. Co., both at Bridge-
ville and at Black Rock.  They are contact deposits
1 the carbonife liniest and the upper
silurian  micasures, and consist of brown hematites,
“ yesidual precipitates forn.cd from the disintegration of
the older stlurian rocks above,” more or less miaed with
pyrolusite, in form of nwlules and masses, mostly in the
Langing wall, but also as veins or crystals in the deposits
themsclves,  On the south side of the siver there are the
Weaver and Watson specular ores, but these have as yet
nat been worked.

Qurorc deposits being but a few hundred feet from
the furnace, on a hillside on an clevation of about 100 ft.
above the same, the mining and hawling of the ore is
tendered especially casy.  “Two tunnels have here been
driven, onc on the cast and one on the west side tack of
the furnace.  The latter, orour ** A tunnel " goes through
ascam or vein of gravel orc, casily mined, and 1010 15 feet
in width. After having carcied it in about 300 fecta
slope was driven up throngh the ore, at an incline of
about 45° 8.V, to the surface 60 fi. above, which showed
upalarge body of ore, insome places 18 fi. wide. Theore
inour ** No. 2tunncl ” is of an entircly different character,
Ueing fibrous and compact, and requiring blasting.  Itis
besides, richer in metallic iron, ncatly frec from man.
ganese.  This ore was first worhed by an open cut on the
loF of the hill, as it displayed a remarkable deposit_of
solid limonite, yiclding §8 per cent. metallic iron ; and 3
10 4 thousand tons were semoved.  About 60 feet below
this cut we have now driven one tunncl about 200 fect i
the same kind of ote, besides an air shaft {at an incline
with the dip of the ore of about 60 dcg. south) , 2nd three
diffcrent levels, all in ore from 10 to 15 feet wide.

The following analyses will scrve to give an intelligent
idea of the abuve mentioned ores @

Gravel ore Compact ore

rom
No. 1 Tunncl. No. 2 Tunncl.
12'S0 8

o 35 e
5?:%2 583 st

020 0°20

1102 1000 1090
0°04 0°31 009
00z 003 021

The variation in mangncse and sulphur is, however,
cven more marked than the above figures ndicate, as
arystals of Pyrolusite and Barite are met with here and




THE CANADAN MINING AND MECHANICAL REVIEW.

31

there among the ore, without any regularity or warning.
Queantention 1s to wash and roast our ore before using
ed

suitable for the work required and the most economical
way to transmit power to drive it.
1 il

itin the furnace 3 but at present it is siuupl{ b s
with wood and charcoal brasze, at the end of lfm tunnel
track. From here it is aflterwards catried on the tramway
tracks (indicated on the plate 1) to the hute above the
stock-house 3 and bung here dumped on iron rails, placed
about two mches apart, and broken sufficiently to pass
through these, 1t falls on a wire netung (No, 10 gauge
333 mesh) down in the stock-house, whereby the dry clay
t a large extent as sceeened through and separated from
the ore.

The limestone used for fua is quarried at Springville,
and from there hauled (3 wiles) to our furnace, costing us
|

n ing the first point, I would say that many
difierent kinds of coal cutting machines are now being
successfully used, all of which have their advocates, but
the types of machines that so far have done the most
successful work are those of the reciprocating pattern
such as the Youch, Harrison, Ingersoll-Sergeant and the
Sperry, and the Rotary or sexalving pattern as i

“is operated by two men—it is run up to the face of
the ‘work on a truck, unloaded and finmly jacked
against the face of the coal, and the roof in rear'of the
machine. ‘The power 1s then turned on by the man in
charge of the machine and st proceeds to work, the cutter
bar being revolved by the endless chaiu 1s fed forward to
a distance_of five feet, making a cut of that depth, three
feet three inches wide and four snches high.  When the

|
by Jeflrey, Leichner, Thompson, Van Depoele, Schle-
singer and Edison. Those of the first named pattern
attack the coal by a blow as with the pick, and as they
are under the complete contro) of the operator can be
guided so as to perform the work in coal and aveid
with iron or sulphur balle that it would b im.

about 85 cts. per gross ton deli LI ins about
9307 carbonate ot lime carbonate of manganese ;
2'0°; insoluble matter.

Othier valuable limestone deposits are found i several
places near Bridgeville and at Black Rock and Sunny Brae,
but of these only the one at Black Rock 15 opened up and
worked —and this by the New Glasgow Iron Coal and
Railway Co.  The composition of thes hime 15 reported 10
be as follows :—

Pt
P Y

Cathonate of Lime....utvvvveniee 9430
Carbonate of Manganese. ... 17
Onide of Iron. . ..... 20
Oxide of Alumina. 136
Silira..... 2703
Ih. sphorous. 008
Undetennined loss. .. ceerees ‘372

100°000

Mi. GRAIAM FRASER (New Glas-
gow Coal, Iron and Railway Co.)—I have
had great pleasure in listening to Mr.
sjostedt’s paper.  He goes very clearly
wto the matter, and gives a lucid descrip-
uon of the ore deposits of the East River
of Pictou. I have no doubt that his com-
pany has a great future ahead of it There
15 plenty of wood to make charcoal 3 and
if that” fails, we have the coal districts
as a corps de reserve, to say nothing of
coke iron. Imust thank Mr. Sjostedt for
the pleasure I have had in hearing his inter-
esting paper.

Mg, SMAILL (Londonderry Iron Co).—
1 know the ores used by the Pictou com.
pany. Theiraverage last year wasabout 52
10 56 per cent. of the metalliciron, and was
very rately below 52: generally over 53,
Just as it comes from the munes. . There is
one thing about the gravel ores of that
district—they take imitative shapesin their
deposits.

think, Mr. President, that Mr. Sjostedt
and Mr. Fraser might add a great deal to
the Socicty’s collection of iron ores; and
1 think the Society ought to ask them if
they would not add theis specimens to the
collection.

Do I understand Mr. Sjostedt to say
that in all cases the are he mines is a con-
1act deposit, and that it .3 taking the place
of limestone, washed away by percolating
waters.

Mz, SJOSTEDT.—It is so considered
Ly most geologists.  Our works have been
<«rticd on onlya short time. The ores
ate decidedly richer than any similar ores
found in Alabama, and are of great
promisc so far as we have gone,  They are
more regular than most similar ose in Ala-
bama. In regard to Mr. Smail’s sugges-
tinns, 10 send samples, 1 may say we have
exceptional facilitics for getting samples,
and we will be glad to send the Society
<ome at an early date.

Electrical Coal Mining.

MR JAMES T. BURCHELL (Gardener Coal
Campany), said: From the rapid ancrease i the
number of. coal mining machines used, the increas.
ing q y of coal produced by hinery, and
the fact that'in many collierics where machine mining has
been tried the number of machines is being anereased, I
think that we can take the ground that the practicability
of cutting coal by machinery is an established fact.

Any onc that is at all familiar with the rechiming of
<ol by this means will readily concede that it has many
advantages over coal cutting by manual labor. First
among these, and most im}mx:nl, is cconomy of pro-
duction.  Sccond, saving of coal or rather greater pro-
portion of large coal <nd less slack or culm. Third,
less powder required 1o blow down the coal, as the under-
cut is 50 much deg; Al mining men will_readily
anderstand the advantage this is to the coal. Fourth,
o {ut-room requirzed for same output, consequently less
number of tracks to be haid.  Fifth, much less danger to

, as 2 large ¥ tage of accid occur to
muncrs while undercutting. The fact then cstablished that
the coal mining of the future has to be done by machin,
1f we are to comy Hly in the producti coc:l?

it 1s ider the b

o i)
to that is most

possitle for the Rotary machine to work through.
They have the advantage of being much lighter, some

cut is leted the lever s reversed and the cutter bar
withdrawn,  The jacks are slackened down and the
machine is moved broadside across the width of the cut
placing it in position for the neat cut.  After the room is
then cut entirely across, the machine is loaded on the
truck and removed 1o the nest room.

When we come to consider the second point, the most
econoaucal power 10 use, 1 know I am treading on
dangerous ground. The question  f electricity versus

of them weighing only about 500 Ibs, Juently are
casier to move Emn room 1o room, and the cost of the
wmachine is less than those of the other pattern.

The working of these machines is harder on the operator
and requires more skill in hamling than those of the Rutacy
pattern. The Rotary or revolving machine will do better
work and more of it, with lew labor r;;r the operator,

or ifs S

i I air, has been a battle ground for the past few
years,  One of the strongest papers that I have noticed in
favor of compressed air as against electricity is by David
J. Lloyd, of the Edmburg Coal Co., y i
i the Colliery Engtneer of December last, in which he
shows a loss of 68 per cent, of power from the generator
to the motor, or.(:nly an #fficiency of 32 per cent. of the

y

v

when the ci are {

working. Where the seam s thin it requires an even
floor, must have the coal clear of impurities of 2 hard
nature and requires a good roof, in fact all mining
machincs require this, as imbering close up to the fac,: of
the work would be very much in the way of the machine.
The Rotary machine eing of greater length than the
athers requires a stronger roof, the lighter machine having
a better chance to work around the timbers.

Neither of these types of machines can be expected to
give satisfactory results in all mincs or all classes of coal,
and if this fact were better undersiood there would be
less prejudice against coal-cutting a more

Hon. W. S. Fielding, Halifax, Premier of the Province
Nova Scotia.

power , also a loss of 40 per cent.
from the engine as developed by the generator, making
in_all a loss of 81 per cent., or only 19 per cent.
efficiency of power of engine produced at motor.  While
his compressed air plant shaws a loss of only 34 per cent.
from steam 0 air, and a lcs of 7°4 per cent. from the
compressor to the mining machine. I do not think that
this is a fair compatison, as Mr. Lloyd admits that the
electric mining machine that he tried was a failure and
never made a single complete cut.  Mr.
Lloyd figures the loss of 68 per cent. from
generator to the cuting machine, because
his gencrator was developing 23.5 h.p.
and his motor on machine was rated only
7 h.p. Headmats that there was no loss
on the wires, so that the full current of 23.5
E.p. was delivered at the machine. Now
it is quite clear that if the current was
delivered at the machine his motor, ale
though only rated at 734 h.p., must for the
short time it worked havd, developed 23.5
h.p., less loss of the cl{iciv:ncy of the
machine, but as Mr. Lloyd does not take
this loss into account in estimating the
power of his air machine, it need not be
considered, so that we can at once strike
off the 68 per cent. loss.  The loss he
shows from the gencrator and engine, 30
per cent., although only 6 per cent. higher
than he shows from the engine and com-
pressor, is at _least 10 per cent. greater
than s wsually found in well designed
steam and eleciric plants of similar size,
this I think can be accounted for in s case
by the use of an engine at least double the
size he requred to do s work, which
would double the percentage of frictional
loss of the cnginc, as stcam engines arc
usually found 1o show about the same loss
of friction irrespective of load,

Applying 1o one of the largest manu.
factuzers of compressed air and electric
mining _plant in the United States for a
comparison, I secured the following reply.
*We consider clectric power the strongest,
steadicst, mosteconomical and the simp-
lest to handle.  The loss in transmission
of power from power house to mine is less
with elearicity than with the air.  The
liability of lcaks m pipes, also friction is
greater with air, o much 5o that in mincs
where we have the air power in use, we
have a loss some days :u&:igh as from fifty
to sixty per cent., while at other mines,
the same distance with clectricity, the loss
is less than thinty per cent.”

In my own expericnee I have not found
nearly as much loss, Ihave tested the cur-
tent day after day when the machine, with
motor, was 800 feet from generator, and
found the loss not 10 exceed five per cent.  This Joss can
Le almost completely i ing the site of
the so_that will be 1 d in the
and by proper inculation. Many of the mines

of

intelligent i into the question of adaplability
of the machine 10 do the work 1equired, and Iam con-
fident it would lead to a much more rapid increase in the
us¢ of coal-cutting machinery. .

In Cape Breton the Ingersoll-Sergeant is worked suc-
cessfully in the Emery colliery of the Sydney & Louis-
burg Coal and Kailway Co., in the Gowric mine of
Messts. Archibald & Co., and a1 the Caledonia colliery,
where Iam told the plant is to be increased. |

The machine that [ am most familiar with is the Jeffrcy.
Eleetric Coal-Cutting machine. This machine cons* ol
2 bed frame 2 feet wide, by $¥4 fect long composed - ftwo
steel_channel bars fitmly braced, the top plate un cach
forming racks with teeth Jownwards into which the feed
wheels of the sli-ling frame engage. Mounted upon this
is the sliding frame upon which is placed the clectric
motor from which power is transmitted through straight
gear and worm wheel to the rack by means of which the
sliding frame is fed forward, Upon the front end of the
sliding frame the cutter bar is placed.  The cutter
bar contains steel bits, held in place by sct screws—
this bar is driven by an endless chain, The

in the United States are wired with Lare wire without
ny insalation.

append hercto a tabulated siatement prepared by the
Chief Inspector ol Mincs of the State of Ohio, who, ac-
companicd by three cxpert clectricians, visited eleven
collicrics where clectne machines were in use, opencd
the circuit at cach machine and inserted an ampere and
volt meter and recorded the reading cevery fifieen seconds
throughout the cut.  This statenient shows the h. p. re-
quited to the fi 1 load to be l five
and six, and that only six h. p. is required to cut a square
oot of coal in a minule in some cases, and in others
fourteen h. p. is required.  This great dufference is due ta
the fact that the coal is mach harder 1n some mines than
others and also to the cutting bits becoming dull, the test
bcinimadc under all these diffesent circumstances.

1 have often scen a ewt miade with shawp bits in foor
minutes, when in the same coal af the bits were allowed
to get «ull it would 12ke tcn minates.  An excclient
paper on this subject by Mr. D. S, Bigge was read before
the North of F:ngL\nd astitute of Mining and Mechanieal

at N

lcon February 13th, 1892, an ab-
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stract of which appeared in the Colliery Engineer of April
last, in which he speaks strongly in favor of electrical

power. This paper, I would advise, every one interested
in this subject to read.

The phenomenal advancement of the introduction of
electricity as a motive power should lead any one intend-
ing to install a mining plant to carefully consider its many
advantages, and although its advocates have met with
many discouragements it continues to make rapid advance-
ment, and I have no doubt that at no distant day it will
become the leading form for the transmission of power.

Among some of the advantages claimed for electricity
is that the power can be carried longer distances with less
loss than by any other means, and at less cost. The con-
ductors requiring less space can more readily be put in
position by less experienced workmen and connections
for branch circuits more easily made than on conductors
of any other power.

Electric power can be utilized for more kinds of work.
I might mention coal cutting, hauling either by motors or
electric hoists, pumping, running fans and lighting.

Having undertaken to run a thinner seam of coal than
had previously been successfully worked in Cape Breton
where so many large seams of coal exist, [found I was
compelled to pay a higher rate for coal cutting than was
paid at any of the other collieries. I commenced two
years ago to enquire into the practicability of mining by
machinery, and after careful examination of most of the
machines worked in the United States, I purchased a
Jeffrey Coal Cutting Machine worked by electricity, and
had Messrs. Robb & Co., of Amherst, install an elec-
tric plant. The generator was 30 h. p. placed about
eighty feet from the mouth of the shaft. We used No. O
Okanite wire to conduct down the shaft and the ordinary
insulated wire from foot of shaft to where the machine
worked, a distance of seven hundred feet.  The motor
attached to the machine was rated twelve to fifteen h, p.
I felt at the time that I was running quite a risk in at-
tempting to_run _electric power, situated as we are, hun-
dreds of miles from any one who knows the first thing
about electricity ; but the machine was put to work in
September, 1891, and has worked constantly since, with
the exception of the time the mine was idle in winter
months. The machine never missed one day’s work
when we had work for it to do.  Any repairs that it re-
quired were done on the ground and always in time for the
machine to do its day’s work. It takes from four to six
minutes to make a cut five feet deep and three feet three
inches wide. We have cut aroom twenty-five feet wide
across in fifty-five minutes. It takes thirty minutes to
move the machine from one room to another. But we
have had the best results when we have used the ma-
chine in Long-wall workings, where it has cut a face of one
hundred and fifty-five feet by five feet deep in eight
hours. When we have worked the machine on a face of
Long-wall we have saved 30 per cent. in cost of cutting.

I make no claim for the superiority of this machine,
but merely give my own experience. Other machines
that I have not had any experience with may do as well
or better. Several have been patented within the last
year that give promise of doing efficient work. A des-
cription of one called the ¢ Brown Coal Cutting Machine ”
invented by Adam Keil, of _McKeesport, Pa., appeared
in the July issue of the Western FElectrician and has
many excellent points.

While leaving the choice of machine an open question,
1 do not think there can be a doubt in the mind of any
one who has had any experience with electricity, that it

is far ahead of any other power when the work isata
distance from the power house.

There may be some types of machines working succes-
fully with compYessed air, to which as yet electrical power

has not been applied, but this does not disprove my con-
tention.

I have found in the use of electricity that the most im-
portant objections raised against it are imaginary. There
is no danger to workmen from contact with wires, as
it would require a current at least three times as strong
as is generally used for mining purposes to cause the
slightest danger from contact with even the bare wire,
and there cannot possibly be any more danger of explod-
ing gas by the flash from the brushes than there is from a
naked lamp, therefore this agument cannot be raised
against its introduction in Cape Breton where naked lamps
are used in all our mines, still it must be admitted that in
very gassy mines electricity as at present used would be
attended with some danger. But the objection that is
most often made use of is perhaps the most absurd one,
that it is anew power that we cannot understand.
If we refuse to make use of any power that we
do not understand, T am afraid some of us would not do
very much mining. Iam not an electrician and must
confess that I know very little about electricity, except
that its power can be canied safely and economically

from the surface to the most remote parts of a mine and
there made to do efficient work.

THE CHAIRMAN—Mr. Burchell has read us a very

interesting paper, and has thrown down several gauntlets
which I hope will be taken up.

;o MR, R. H. BROWN (Sydney Mines).—How many

workmen’s labor does that 30 horse power that is de-
veloped save?

" MRr. BURCHELL.—It saves the work of eight col-
liers, and some days as high as sixteen, Although our
generator is 30 h. p. we rarely make use of more than

15 h. p.

“can also shear coal, as well as under-c

MR. HARDMAN (Oldham Gold Co.)—Whatever I may
have to say, I do not wish my remarks to be construed as
being the outcome of an advocacy of compressed air rather
than electricity. I am not an advocate on either side, but
take the point in criticism, that nothing has been said in
Mr. Burchell’s paper which would lead any one to believe
that he has made any standard measurements. In other
words, has Mr. Burchell indicated his engine so that
he knows how much horse power is consumed so
as to drive this 735 h.p.?

Compressed  air must
be understood

distinctly as having a field of its
own; and that in the dynamo work there is a
limitation for each form of transmission. The trans-

mission by wire rope has its own particular field. The
transmission by compressed air has another field entirely
its own, and the especial long distance transmissions
are undoubtedly the field of electricity. I should like
Mr. Burchell to state definitely what the power is that is
delivered to his generator, and if he is prepared to say
that the 714 h.p. motor is not in reality a larger motor
and does it not absorb more than the 2314 h.p., rather
than indicated by the statement that it is simply a 7%
h.p. motor? My experience has been that the electrical
companies could not or would not guarantee a definite
percentage of power recovered from the initial power
given.

Mgr. MEDBURY (Thomson-Van Depoele Electric Co.)
—In reply to Mr. Hardman, and as an electrical man of
electrical experience, I may say that my company, and I
think all companies, will guarantee that the motor will
show an efficiency of 70 per cent. of the power developed
by the engine.

Mr. BURCHELL--In reply to Mr. Hardman, I may
say that our engine is larger than is required for the worl,
having made use of one we had on hand previous to pur-

L. A, Klein, M.E.,
Am. Asbestos Co., Black Lake, Q.

.

Resident Engineer,

chasing our electric plant; it is capable of developing about
40 'h.p., and when in its full capacity our generator
indicates 80 amperes, 200 volts, equal to 30h.p. We
do not use this amount of current, as the work is generally
performed with 50 amperes and 220 volts, between 14
and 15 h.p.  Occasionally, when the machine getsinto a
very hard pan of coal, it runs up as high as 20 h.p., but
when our motor is run at 14 h.p. the engine is only
developing a corresponding h.p.  Mr, Ilardman, I think,
has misunderstood part of my paper. The 725 h.p.
motor he referred to was one Mr. Lloyd had used.

MR. J. BURLEY SMITH, (British Phosphate Co.)—
To me it seems unfair to make any comparison between
the loss in transmission of compressed air and electrical
energy, unless the conditions under which both are tried
are equal. For instance, it would be naturally unfair to
say there was a loss of a certain percentage of compressed
air in the.transmission of a certain number of miles, unless
1t was quite certain that all the joints of the pipes were
perfectly tight and there was no leakage in the distance.

Mr. CHAS. ARCHIBALD,
think Mr. Burchell deserves great praise for being the
first to use electricity for the purpose of coal cutting in
Cape Breton. Yet I say, that so far, compressed air has
the advantage, inasmuch as there has been no machine
yet perfected to equal the Ingersoll-Sergeant coal mining
machine. This machine has the advantage of being light,
easily moved, and allowing the worker to handle it Just
like a pick, and avoid obstacles in undermining ; and it

oal, : ut it.  On the other
hand, the electrical is one th

at goes right straight ahead,
and as there are many obstacles to be met with in under-
cutting coal, this machine would not be able to under-cut

them with the same facility as the Ingersoll machine.

(Gowrie Coal Co.)—I

There is another advantage in air in my opinion : and
that is, that it is more easily handled and safer for pump®
and machines ; and although I am not prepared to decide
which is the best method, as far as I can see at the pre-
sent time the compressed air, with the present machiné,
has the advantage. And while T believe a machine may
yet be perfected that will probably put electricity ahead
of compressed air, at the present time from my experienc®

I am in favor of compressed air as a moter for using
machinery in mines,

MR. SPRAGUE—In reply to Mr. Archibald’s state:
ment that compressed air is preferable to electricity, inas;
much as the Ingersoll machine is worked by compresse‘T
air, and that no machine has yet been perfected to W‘?'l‘
by electricity ; T would say that an electrical machin€
worked on exactly the same principle and on the same
pattern as the Ingersoll-Sergeant or the Harrison Sl"gle
blow pick machine, has been perfected and is giving
excellent satisfaction. It has the advantage that it can 1?e
used as a shearing machine, if so required, by a change1?
its mounting. I would like to emphasize the slatemef3t
of Mr. Burchell in regard to the fallacy of Mr. Hardmans
argument against electricity as compared with air tran$’
mission. The statement he made that a 7% h.p. motot
consumed 23 h.p. from the generator was really a point
in favor of the motor ; which although rated at 7% h.p-
must have shown over 20 h.p. in actual work. In anSWer
to Mr. Archibald’s questions as to the danger of damaging
an electrical coal-cutter because of the inability of the
operator to tell when he was coming in contact with har
olgstacles, it is only necessary to say that almost all elec-
trical coal-_cutting machines are provided with some sort
of automatic cut-out or friction feed, which slips when an
obstagle too hard to be cut by the machine is met with,
allowing the bar to revolve without feeding forward.
Another electrical machine, designed expressly for long
wall working, is one carrying a cutting-arm which extends
under the coal, making a four, five or six foot under-C}It’
as the thickness of the seam may require ; the machiné
itself moving straight along the face ; thus doing away
with the lost time in withdrawing the breast machiness
so called, and moving them broad-side along the face
for the next cut.  This machine in actual practice has cut
at the rate of 60 feet a face per hour, making a four-foot
undercut, at the Mead Run mine of the. North Wester®
Mining and Exchange Company, of Harrold, Penn.

Mx. BURCHELL.—In reply to Mr. Archibald, !

would refer to the stalement in my paper that in some
cases machines of

the Ingersoll-Sargeant type could b€

used where the revolving pattern could not ; but that thf
revolving pattern will do more and better work in any
sgam that it is adapted to.  As to the danger of meeting
hard substances in under-cutting, T would state that our
electrical plant is fitted with an automatic cut-out that
breaks the circuit when the machine meets any Obsw.de
too hard for it to cut, immediately relieving the machin®
of the load and risk of breakage. .

Before leaving home I wired the Jeffrey people asking
them how many cutting machines they had in use worke!
by air and by electricity, and the natire of those installed
in the mine of late, and they replied that they had 98
electrical and 60 air machines ; and that within the past
three years all new plants installed were electrical, an
any air machines put in, in that time, were merely exten”
sions of the old plants,

In reply to a further question of the chairman, Mr-
Burchell stated that the machine was worked along th€
face of the coal at right angles to the levels.

The Dominion Government Grant to Scientific
Societies,

MR. B. T. A. BELL (Ottawa).—I made a suggestion
at a meeting in Halifax that the Society should apply t©
the Government for the grant usually given to scientifi¢

societies. 1 do not know whether anything has been
done in this direction ?

Mr. W. HAMILTON MERRITT (Toronto).—1
mxg.ht. say in this connection that when agriculturd
societies and many other societies get Government grants
the mining institutions of Canada should receive greater
cqnsideration than in the past in that direction. All
mining men are not rolling in wealth, and mining societies
if they had a Government grant could do a great ded
of good. . Now, if each"province of our Dominion thought
proper, it might organize a society such as our Nova
Scotia and Quebec Societies, and in some way or other
they could conjointly send delegates, or each society send
a member, all to act as a committee in matters requiring
Government assistance or legislation.

THe CHAIRMAN. —You would not be afraid that if
we applied and got such grants it would be calculated to

close our mouths to the uttering of any independent
criticisms of the legislation of the Government ?

_Mz. BELL.—We would simply ask the Government t0
give us a grant to aid in publishing and distributing
literature on the mining practice and mineral resources ©
the country. By publication of papers and dis-
cussions in our volumes of Transactions we are promoting

knowledge and bringing the mineral wealth of the country
into prominence.

THE CHAIRMAN suggested that Mr. Bell might

make his suggestion before the United Convention of the
Societies on the following day.

The meeting adjourned at'§ p.m.



‘THE

CANADIAN

MINING AND MECHANICAL

REVIEW.

Combined Meciil;ﬁ. of Canadian and American
ining Men.

On Thunsday afternoon, 23ed instant, a combined
mating for the discussion ot papers by the
delegates opened in the Lecture Hall “A,"
building,  There was a large attendance
present from the Awmerican Institute of Mining Engin
the Miniag Society of N H

Nova Scotia, the Asbestos Club,
the Provincial Mining Association of Ontariv and the
General Mining Association of the Provinee of Quilxe.
Capt. Robt. C. Adams, Mantreal, Vice-President of the
Genual Mining Association of the Province of Que
bee, presided.  The proceedings opened at
two pa,

Carr. ADAMS -~1 need not say that it

\ . . . .
of the mineral vein.  The 1and was sold in fee simple at
cighty cents (g.) per acre, $600 payable at the tune of
purchase, or when the certiticate of location was issued,

Council in March, 1861, gold and silver were specifically
excluded, as doubtless st had been itended all along that
they should come under the Regulatons of 1845-7. The
new lations also abolished the fee of $100 for pere

o aner the cost of sunveying and other 5
Capetses, amd the balance i fise yearly payments wath
mierest. . Upun these terms the lands on' Lakes Huron
amd Superior were deddated vpen for sale at the mmmm
pare of four shullings per acrey in blucks of ten mies
square 3 and although 1 was provsded that all grants
shold be subject  te such n.'g\llmiuus 1o ensure }hc
.

misivn 10 explore, and provided that Iocatiuns be sold to
the fist applicant agreamnyy to the followng condiions,
viz.. **That for wining purposes tracts comprisyg not
more than 400 acres each be granted to parties apply-
g for the same at the rate’of $t per acre, w0 be paud i
full on the sale,” the applicant furashing a plan and
PN

wothing of the mines as | mgght el
. enact, it ddues nut appear that any conditions were re-

, quited or impused by that benly.®

After a tnal of seven years the Governnent became |

. conunced that these Regutations were too burdensome

upon the miners,  The system of atlotting numing tracts
| had not sealized the antepations formed of 115 neither
1 had it enabled individuals desitous of engaging in mining
pursmts to elfect there objects wathout compelling them to

purchase locations of o extensne an area aswealt tor a |

neediessly Jarge outlay on acquinng a nght to eplore |

. and nune where the signs were tavorable.  Accondangly
in Sepember, 1333, a new set of Regulitions wasn
i troduced by Order-in-Council, apphicable o Upper
. Canada only, under which the Commissioner of Crown
| Lands was empowered to issue o any person upon pay-
o it of $1001£23) a heense o evplure unceded lands i
| a0y coutity or secon ofthe pasn e amed of descnbed

} of the locality to the Departnient of Crown
Lands, ““and on condition that such mineral locativn be
worhed within une yeae from the date of said grant.” It
was further provided that a patent should not issue until
two years from the date of the purchase, and then only
apon proof that the purchaser or his assignee had con-
tnnied to work the locaton dvna fide for atleast one year
previously.

In April of the following year working conditions were
abandoned as to future sales, and ¢t was agreed that
patents should 1ssue on the payment of the purchase
muney, but subject o a royalty of 242 per cent. on ores
rarsed or mined, payable on their value as prepared for
marhet at the mine.

In March of 1864, the royalty of 234 per cent. was
changed 1o a tax or duty of $1 per ton on all vres except
gold and sil.er, payable on remosal from the nune, and
this condition was tmade to apply to all nuning lands sold
under the Regulations of 1862, It was
also provided by the ded Regulati

8
of 18G4 that not more than one tract of 300

is very gratifying to see such a large and
representativ attendance at this our first
united mecting,  We have been penned up
m our respective di , each end -
ing to dogood work 5 but now, umted .
in an international and continental gaher-
ing of ining wmen, we are to have a
number of papers aud subjects subnutted
furdiscusston, 1 trust that whenwe tackle
some of the hoary abuses that wilt be
brought to our notice, we shall really see
the fur fly.

The Mining Laws of Ontario.

M A, BLUF (Director of Mines)
“Toronte For three quarters of a2 century
Ontarin was known as Upper Canada.
Far two thirds of that jeriad it had a
togivatare and Faecutive of ity own, and
f.t% vest of the time it was united with
Liwer Canada, now Quebec.  The union
of the 1m0 provinces ended with June,
1367 and on the first day oof Jaly Upper
Canada became a member of the new Con-
foleration with the name which it now
bears. Three years Lefore this date the
st datwte regacding wines and nuning
was cpacted by the Leustature of the
United Provinces, having for ats title ** The
Gold Mining Act.”  Thisand the Awmend.
ment Act ol 1863, were the only statutes
which dealt with mines and miming down
to the datc of Confederation ; all ather
conttol was excrcived under the authority
of Qrders in-Council and by reservationsin
the patent from the Crown.  Undes the
later provision gold, silver, copper, tin,
Tead, iron and coal were so reserved down
to the end of 1823, and goll and ilver
unnl the 13th of July, 1860, when a Regu-
Iativn was_approved by the Govetnor- .
General-in-Council directing that in all
Ietiers patemt for lands the clause resenving
muncs of gold and silver be omitted.

The accosiy for exerase of Govern-
vt wontgal over mineral lauds and aunes
ar e in 1848, the first year of explotation

actes should be sold to one penon.

The new tas or duty remained in foree
only one year, a Regulation of Apn), 1863,
. dirccting that the clause requinng such
payment should no longer beinsertedn the
grant or patent.  The same regulation also

horized the Com i ol Crown
Lands at lus discretion to omut the clause
reserving ninces of gold and silver in patents
for lands on the shores of Lake IIuron and
Lake Superior.

‘The last of the Regulations for the saleof
wmineral lands by Order-in-Council was
brought into operation in July, 1566, and
dealt chiefly with ores of the base metals.
“They provided for the sale of mining tracts
in unsurveyed terntory 10 blocks of 200 or
400 acres ; the survey of tracts at the cost
of the apphcant by a Provineial Land dur-
veyor ; the furmishing of plans, ficld nvtes
and descnptions showing the connection of
a tract with some known pant in previous
surveys, so that it maght be iad down n
the office maps of the terntory ; and pay-
ment of the pnce at $t per acre at the
time of making applicaion. The Regu-
Iations also provided that lands in unsur-
veyed terntory should be sold by the
Departmient and in sunceyed townships by
the local agents, and that i all letters
patent for lands the clause reserving gold
and silver be owitted.

In 1864 there was a rush of miners and
prospectons to regions of Lower Canada in
which alluvial gold had been discovered,
chictly on the M. Francis and Chaudiere
rivees and their head waters; and in that
year, as already mentioned, the Legishature
. hassed the first Act on the subject of
Mincs and Mining, known as * The Gold
Mining Act.”  It'was astatute of 40 sec-
tions, drawn_up with much nicety and
panticularity for the mining of alluvial and
quatiz §old and the protection of niiacrs’
rights, for appomntment of inspectors of
divisions with large powers, for staking out
clams of small arcas, for licenses 1o mine,
for hcenses 1o mill, for sworn returns of
gold taken out, Jor prescrvation ot the peace,
and 1n short all the trappigs which the wit

amd liscuvery on the nurth shore of Lake
Superior. At fizst cach case requiring
executive action was dealt with by Ouder
in Council as it came up, but in the course
of time centain principles were evolved 1o
which geacral application was given
under the form of Regulations.  These,
bowever, were changed six  succewive times within
the pace of one year, and after a scventh modifi
eion 0 Januaty of 1847, they stoud unaltered for
warly seven years.  For license 10 occupy a location and
“p«n wines thereon priority of discovery by cxplomtiun
was 2 firet requiremient 3 butno licensce could #ssuc until the
explorer reported the result of his discoverics to the
Government. It was also necessary that a scientitic
agent of the Government should have an opportunity to
mark the t i limits, d inc the direction of

len Almond, Que.

' in the licensc), for copper, Iead, iron, tin, marble, gypsum,
carths or mincsals.  The license was to remain in force
two yeass, and the holder of it might take possassion of a
| tract not cacaling 400 icres of unuccupxc'd land, 40
chains fromt by 100 in Jdepth, and “seport his discovery
and sclection accurately Iy letter and map \3i:’hin X

J. Burley-Smith, M.E. Munage, British Phospate Co.,

of legislators wight devise for conserving
the mterests of the Crown and protecting
the rights and fixing the obligations of min-
ersin & placer diggings gold land.
The_rush of niiners and prospectors to
the Chaudicre  Valley was of short
duration.  Yet the Act of 1864 not only remaned
with wifling amendments the law of the country
down 10 the end of the umon of Upper and Lowee
Canada ; 1t continued to be the law after Confederauon,
when the exclusive powers to make laws for management
and sale of public land belonging to cach Province was
igned to the Provincial Legisl Ly the new Cons-

\ months from the issuc of the license, pan by an
affidavit made by himscif and some other credible person
proving 3hat no counter nceapation or workings cxist.

1undary lincs in the case of different courses of vens on
aljining locations, and ine the of ex-
theration furaished by an app Reports pomti
1 and selecting a location were classed d

3

At the cxf of the terms of two years the license-
holder was requited to plctc a purchasc.of the act
¢ selected by hum at the rate of $1.50 (7s. 1) pes acee i
one sum, or forfon tis nght. T wall be otserved thay
those R did aotapply to guld and silver, unless

(o]
teceipt and held to be_ the best evidence of discovery 3
{wssexsion by the building and pying of 3 hut was
preof of the next value; while priority by applicati

they could be included under the general designation of
mincrals.  In the next Regula dopted by Ord

was agigned a third rank of value. The catent of a
mining tract was fisst fixed at one mile in front by five
miles in depth: but afterwards, an response to the
j<titions of cxplorers, the limit was extended to two miles
in front by five in depth, the length 1o Le with the course

*The Mining Location ticket issucd under the Rules and Regula
tions of the Ondervin-Coancil, of the 7th Octeber and and November,
1846, contained the condition hat of the locatee should neglect to
cAmmence A e arry on mining operations upon hic
Tocation within the period of cizhteen months from the date thereof,
he should be held 10 have forfaited the location and license,

titution, the British North America Act. A good reason
for its continuance in Ontario was found in the discovery
and working of vcins of gokl quartz in the county of
Hastings, which had been sct apart asa .\lining Division
under the Gold Miming Act on the 17th of November,
1500, ten days afier the Comnussioner of Crown Lands
had d anfc of the d y of gold in
Madoc.

Under date of November 6, 1866, Hon. Billa Fljnl, of
Belleville, wrote the following letter to the Commissioner &

¢ My DeAR Sir.—There 15 great stir here at present
about Gold in Madoc.

¢ Already one lot has been sold to Americains for
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about $30,000, aud the gold is very rich ¢ it also Iwginj mining, have been consolidated and amended, It cons

to be devoloped i other places in Maduc than on lot 18,
C.

y ubject i wnting s to say to you that 1 beheve
it enists in Elzevir, Hungerford and other townships both
et aind west ot Madon,y and gy desre s 1o put you on
your guard as to sales of Jand, as the people arc gung
mad abou, Laads tor nmng purposes.

41 hase tor years been satsfied that there was a vem
of goll runming somewhere about east and west across
the Back Country, and bave had soveral specamens from
quagts roch for the past finve years,

1 haow geddegists will nea adine thar we have
mnerad wealth, but 1 dv hoow that they canot i where
mineral o tll we find it for them ;s and T have wo Lath in
there statements, for when I have ginen Sic W Logan
specamens be wont return them, nue tell me what they
are

present exaitement of hept up fur ashort e wall
bung our tochy land to bygh tguies, Lauds near this
Gold discaneny that could have been gt fur $4 an acre
$1018 rdus'u{ tur them oo, this siows the sanguine
feehng of both holders and purchasers.

Sof there i any good chancg, of which I have no
dould, let the Government enjoy for the good of the
whole country the benehit by sale of leases,

ours, &¢., Ac.,
BILLA FLINT.
Hox, A, Cavenelr,
Commissioner of Crown Lands,
Ottana.

|
i
1
1

sists of four parts, viz.. general provisions, mining loca-
tions, mining claims and mining regutations, and for con-
vemence it may best be conssdured ander these ses zral
heads,

he admimistation of e meral lands ss presded
uver by the Commisswoner of Crown Laads, amd con-
nected with his Depactment s a Burean of Mines, estab-
Inhed to aul e promoteag the g antere s of the
province. The Director of tes Bureaw acts under the
1suactions of the: Comnussioner, and 1s cluthed wath ali
the powers, nghts and autharty which an anspector or
Tocal agzent wiay crercise i@ mitiye divasion or locality,
and such other powers as way be assgoed o him by
regulation for casryang out the provisions of the Act. In
practice the Burcan Las charge ol the nuneral fands in
surveyed termtory uisuneyed  terntory is in charge of
the Department), and theongh it afl correspondence and
bustness relating o the selbug, leasing amd worhing of
such lamds s carned on, 1o abw publinhes an annual
report 1o furnash nlotmauon on the auneral resources of
the Province, the progeess of msmung and metallurgieal
operations, the condition of nunes as regards the health
and safety of miners and the alseivance of regulations for
the employment of labor.

As i the onginal Aty any persun may evplore for
mines or munerals on any unuccupied Crown lands, and
such lands, if supposed to contain ores of winerals may
be taken as mining locations or. if in a mining division,
as mining clims. But lands so taken do not now carry
the ores or l:llﬂt"lﬂ,\ alnolutely wih the fee simple, as

5 f

Y]

On this letter the C made a T
a follows :

“1 have no fath i the gold beng found in paying
! 3 the Chaudiere country promised much greater
ziches, but the only persons who have made any money
there have been speculatars on the delusion of others in
the price of lands, and the few who found gokl m alluvial
deposit.  If there be any gold in the townships named by
Mr. Flint 1t 15 20 524 and the expense of workng at will
be found to reduce the affair to the laws of ordinary
industrial pursuits. The lands however in the townships
pamed should be treated as gold lands are i Chaudiere
—sold at a price of $2 per acre cash, subject o Gold
Minlng Act ~A. C.”

In the first session of the Legnlature of Ontann after
Confederation the Act of 1504 was repealed, and onc
known as ** The Gold and Silver Mg Act of 1868
was enacted n its stead, —provision  for “ilver mining
having been deemed necessary as a result of discavenes
on the north <hore of Lake Superiorin the previous year.
The new features of this Act related chiefly ta the grant-
g of licenses to eaplore and nune for gold and silver
within the hmits of a miming divivon and 10 the levying
of royalues.  Under the former Act a miner’s license was
was of two kinds, viz., (1) a Crown Lands license, which
upon payment of a fee of $2 per month amhonized the
holder to mine on any unsold public lands, and (2)a
Private Lands license, which upon payment of a lee of $1
per month and after agreement with the  propnctor
authorized the holder to minc on any private lands wathin
the limits of the division. Under the latier Act the fee
for a license was reduced to $3 per year, and it anthorized
the holder to eaploze and mne for gold and wlver upon
any public lands in a division, hut subject to the levy of a
royalty of not less than two nor mre than ten per cent.
on the gross amount of gold or cilver nuned —the rate to
be fixed by the Licntenant-Governor in Counal and
variable for different mining divisions and different mines
according to the yicld.  Proprictors of private lands were
accorded the right to mine for gold and silver upon their
own lands, subject 1o the royalty, and private licenses
were atolished.

In the following year this Act was repealed, and there
was passed in place of it * The General Mining Act of
1869,” a measure which for the first time dealt by legi
1ation with ores and mincrals of all classes. It however

ined mnst of the provicions of the former Act, apply-
ing them to the occupyng and working of ‘‘mining
clams” under miners' licenses when situate within any
nnning division, but abolising the prousions relating to
alluvial mines.  Larger arcas were designated as ** mning
locations,” conwsting of S0, 160, or 320 acres, the price
was fixed at S1 per acre, and if the locations were in
unsurveyed terhitory it was necessary to make 3 survey
and file plans and descnptions as required by the Regulas
tions of 1866.  To a large exient, ndced, the old Regula-
uons became i this measure crystailized into statutory
law, By this Act, also, all royalucs, taxes and dutics
reserved by any patent theretofore 1ssued an respect ot any
ores of minerals wete declared t I

0 be rep J and aban-
doncd 3 all reservations of gold and silver mines con-
tained n any previously assued patent were rescinded and
made void 3° and it was provided that no reservation or
exception of mines or mincrals should thereafter be
mserted in any patent from the Crown granting any lands
sold as wining land<

These general references to the Act of 1869 will suffice
0 eahilat the course of the development of mining legsla-
tion in our province ; but I pass by the detils and take
up the law now in operation.

In **The Mines Act, 1892, the Act of 1569 and all
subsequent Acts dealing with nnning lands, nuncs and

1t has been aated that most of the patente isucd down to the
end of 1823 reserved for the Crown mines of copper, tin, lead, 1ron
and coal, as well as of gold and silver , bt inasmuch asvaly the two
1ast named were by the At of 1869 deemed to h.\';e“;mwd with the
lands to the owners in fee simple. it may be aru that the rizht
10 the nthers 1a all Gases where the reservation was made in the
patent is still in she Crown.

any acq 1 y to the gth day of May 1891,
are subject 10 a royalty for the use of the Province,  Itis
an nterest which the Crown reserves 1in nuneral Iands,
and may be regarded as pant of the price put upon !hrm

li no

and thereafter they may be rencwed from time to time
every Lwenty years at such rent as the regalations provide,
But the lessee may at any time becowe the purchaser of
the lands held b ‘%mn. in'which case the sum paid for the
first year's rental is treated as part of the purchase money.
This leaving system appears to be growing steadily in favor
with mining “‘men, and a large proportion of the lands
now granted for nuning purposes are granted under ats
provisions,

Whether a location is held in fee simple or by lease it is
subject to certain_ working conditions, being an expends.
ture during the first seven years after the issue of the
patent or lease in actual wining operations of $4 per
acte where the area of the Jocation exceeds 100 acres,
and of $5 per acre where it s of less area ; and such
expenditare may consist of labor performeld by grown
men at the rate of $2.50 per day, or for eaplosives or
other material for mining used on the location. Ind:
fault of so much work by a Jeaseholider the lease becomes
void aml the locativn reverts to the Crown ; in a case of
default Uy an esener all annes, wineral and nuning rights
su revert, but the owner retains all iterests in lﬁc loca-
tion as agricultural land.

Under the system of free grants to settlers adopted in
1868, all mmerals bave been reserved 1o the Crown, and
by an amendment to the Public Lands Act in 1891, they
are su reserved on all lands now sold for agricultural
purposes.  So it has come to pass respecting those lands
that two classes of sights are recognized, viz. s surface
rights and v rights.  The owner of the surface
nghts may apply for a patent or lease of the mining rights
on his lot, and his clam possesses priority cacept where
there has been an earlier application and a deposit of at
teast half the purchase price or rental made, or 1 case of
ongmal ana dona fide discovery of valuable muneral bya

i} heant within one month prior to the

ES
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by the Actat the time of sale or lease.  Ace gl
Tugher rate of royalty may be levied than 15 provided by
the statute in force” when the lands are granted.  The
royalties are 1n no case to be unposed or collected until
after seven years from the date of the patent or lease (but

S. P. Fn_nghot, Managing Director, Emerald
Mining Co., Buckingham, Que.

extended in the case of onginal discovery to fificen years),
and then they are to be calculated upon the value of the
ores or nunerals at the pit’s mouth less the actual cost of
Jabor and explosives employed in raming them to the
surface.  In this way and.under these conditions, silver,
nickel and nickel and copper ores are subject to a royalty
of three per cent., iron ore 10 1wo per cent., and all other
ores to such royally as may be imposed by Order-in-
Council not excceding three per cent.

Mining locations are required to be of definite form
and size. whether they are situated in unsurveyed terri-
tory or in tawnships surveyed into sections or lute, In
the territory beyond Lakes Superior, Huron and Nipissing
and the French and Mattawa rivers, wherein for the most
part the great mincral-bearing formations of the province
Yic, cach location in a surveyed township must consist of
a half, a quarter, an eighth or a sixteenth of a section ;
and if in unsurveyed territory it must be of rectangular
shape with outlines of ical bearing ing
320, 160, 80 or 40 acres, surveyed at the cost of the
applicants and connccted with some known point in
previous surveys, or with some other known point or
boundary. The price of such locations ranges from $2.50
to $3.50 per acre, dependant on its distance from a rail-
wayand whether it is in surveyed or unsurveyed territory.
For locations south of Lake Nipissing the price ranges
from $2 1o $2.50 per acre. _Any greater sum, however,
may be charged where a district or locality rich in mincs
or mincrals has been set apart by regulation under Order-
in-Council, or the land in such a locality may be tem-
porarily withdrawn from sale.

The applicant for locations has the choice of obtaining
agrant in fee simple at the prices named above, or he
may obtain 2 lease at $1 per acre for the first year and
25 cents per acre for each subsequent year, if the lands
arcin the territory north of the lakess if south of the
lakes the first year’s rental 1s 60 cents per acre, and 15
cents thereafier, Leases are issued for a term of ten
years with a right of rencwal for a further like term at
the same rental, if the conditions have been observed,

:\pplic:'\lion of the owner of surface rights.  In cither case
the price per acre of 2 patent or lease 1s one half of the
rates for a nuning location where surface and mining
nghts are not separated,  But a prospector is limited in
his right to go upon private land on which the minerls
have been reserved to explore it.  He cannot enter any
portion of a lot used as a garden, orchard, vineyard,
nursery, plantaton or pleasure ground, or upon which
are crops that may be damaged by exploring, or on
which 1s any house, church or cemetery, except with the
wnitten consent of the owner or locatee.  Nesther can the
person to whom mimng nghts have been conveyed go on
the land to open it for ores or nuncrals until he has firt
agreed with the owner of surface rights for compensation
anl damage ; but should the parties fail to agree it sin
the power of the Director of the Burcau of Mines to order
and prescribe the manner in which compersation shall be
ascertained and paid or secured, either by an arbitrator
appointed by himself or by a swit or action in any county
or district court between the parties

1t 35 to be observed that in all sales or leases of miming
locations all pine trees thereon are reserved to the Crown,
and should the locations tie within 2 tmber limut the
holder of a icense to cot timber on the lands may enter
upon them and cut and remove the trees.  Yet although
the patent or lease eapressly reserves pine timber, the
owner or lessee may cut and use all pine and other trees
needed for builing. fencng and fucl on the land, and for
any purpose essential 1o working the mines upon it, as
well as cut and dispose of all trees required to be removed
in cleanng the land for culuvation. But a lessee is re-
straned from using pine trees for fucl other than dry pine,
and should he intend to clear any portion of the land for
cultivation, he is requited to give the holder of the timber
license three months notice 5o that he may remove any
pine on the area to be cleared.  If at the end of that
period it is not removed the lessee may cut and dispose of
all trees on the land to be cleared, but subject to payment
of the sane ducs as are payable by the holder of the
license.  The privileges oralhc lessee arc also circum:
scribed in another patticular.  Should he during the first
ten years seck to cut timber other than pine upon his
location, beyond what is necded for building, fencing o
fucl, o1 in the course of actual clearing for culiivation. o
for any purpose cssential to the working of the mines, he
must first apply for leave to the Commissioner of Crown
Lands, who may grant anthority to cut the timber and fx
the rate of ducs to be paid upon it.  But inasmbich asa
lessee may forfeit and abandon his title to a location by
the simple process of neglecting or refusing to prepay the
yearly rent, it is not reasonable that he should be treated
with "the same liberality as an owner in respect to the
timber upon the land.  The important point is, however,
that both owner and lessec of a mining Jocation are ca-
titled to the frec use of all the timber upon it which may
be wanted for mining purposes, while the owner is entitlad
1o the free use of all timber, excepting pinc, upon it for
any purposc. The owner or lessee of mining or under-
ground rights has of course no claim to usc of the timbet
upon a location which, as ar as it goes at all, goes w.ib
the surface rights.

The portion of the Act which relates to mining claims
and the manner of acquiring, holding and working then|
is for the present _inoperative, inasmuch as no tract o
country has been declared or set apart asa mining division.
The zcason no doubt is that circumstanecs have notanses
to call for utilising the system for which it provides, ¢ither,
by reason of the distance of mining ficlds from surveyed
or scttled territory or the discovery of fields very rich e
golil or other valuable ores were small areas would satis§|
the desires of mining men.  Mining locations are prefer-
1ed, and there is not a demand for mining claims.  Yetit
is possible that the demand may arise in_some portion &
the vast mineral-bearing f ions of the Province, a
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in view
l'lc?a‘dl;‘:u(}:r t(l;at contingency it is well to have a provision
the Exec and, to which effect may be given at the will of
In th utlye',
might bhe Mmk'"g Act of 1864, the area of a claim which
less than }:l? ed out by one person holding a license was
more thy a ]fan acre, and by a company of persons not
by the Ant a(m“t 2} acres, and these areas were doubled
stakin OC Oh 1869. The Mines Act 1892 provides for
y 33§f ut by one person a claim 660 feet along a vein
compan ﬁetfon each side of it (about 10 acres) and by a
1320 feey[" ]Persons a c]alm not exceeding at the maximum
(about 20 o8 the vein by 330 feet on each side of it
out a | acres). Bu} no person has the right to stake
miner’s 1?‘““ or to mine it who does not first obtain a
rent c;r lcell1§e, for which the fee is $5, and pay a year’s
rent‘-wmbéll claim at the rate of $1 per acre. A license is
rent for aelor.’ly upon payment of the fee and of the annual
on strin, claim, and the tenure of a claim depends besides
made {genL working conditions. Adequate provision 1s
and for trh[ e protection of miners’ rights in a division,
thori e enforcement of law and order under the au-
ity of an Inspector.
or thz %’“rl[h part of the Act is chiefly designed to provide
Proper €a Ilh, safety and well-being of miners through a
workin and careful observance of Regulations for the
pretty cgl anld manag.e'mem'ot: mines ; but as these follow
ation ofm}:’ y the British Mining Regulations any enumer-
nspect their features would be superfluous here. The
nds u‘]’" whose duty it is to look after their enforcement
echptiOal owners and officers of mines ate with rare
tions rc(“s, deSerns. of doing liberally all that the Regula-
classes hl‘“fe, and it does not appear that the employed
could ave a grievance under them for which legislation
II\'I( effect a cure.
tiopl MCKAY, (Sault Ste. Marie), said—The objec
it is ,mn mly mind, to the levying of a royalty are, first, that
vince : erely a means of furnishing a revenue to the pro
imits’wa‘?]d second, that the bonuses and dues from pine
ther 'hl net the same amount to the province. Fur-
an acr e{Pl‘lCe of mining lands at two and three dollars
amf)umeg Orrthe gortmn of the province unsold would
encoura v about $150,000,000. From the standpoint of
on andgmg the development of the country, a high tax
Courage Pﬁr acre would be preferable, as it would dis-
or imﬁv'; e speculator and would not tax the company
'e50urcelf ual in accordance with the development of the
a high th of the country. If a 3 per cent. royally is not
one spe *,‘f’i‘: we object to the Government singling out
is t is! fC' ¢ industry to be. the object ofa..dlrect tax. It
Capita] ‘I‘Cl.lhat tends to discourage American or foreign
invento o invest under the Ontario Mining Act; for the
Ogelher who discovers a certain method of bringing
Omin’r a certain material, for which he obtains from the
of a m‘“? Government, a patent, should be _lhe object
exis[enyn ty as much as the explorer, who discovers the
paid bCe of mineral »yealt!'l. The inventor usually is
ines ,lsy‘}:oyalty,'and it might be argued on the same
Minerg) ose which are urged on behalf of the royalty on
Venl();'gs, that he should contribute to the province. In-
evied . would unanimously object to such a royalty heing
would ;, a“(‘, the answer of some manufacturers that he
Patent (;)t object to pay a 3 per cent. royalty on a good
does t,heoes not dispose of the question any more than
ates unq answer from one of our mine owners who oper-
Toyalt Oefr the old Act that he would not object to pay 2
e Do}::k 3 per cent. The roya].ty either comes out of
Pocket eft of the explorer or the inventor ; or out of the
Mine 1 of the capitalist, who uses the invention or the
or the benefit of the public.
and az tlﬁllmng industry requires every encouragement,
mate me e Royal Commission has said, the most legiti-
Selves isalll)s by which the people can really enrich them-
irect Thy extracting the wealth from mother earth
Millions £ e liquor traffic, in my opinion, out of which
be madco l?(’"‘“;* have been lpade by Canadians, should
mingp, the object of additional taxation rather than
g.
noflr:z:{ kC . G. RICHARDSON, Toronto.—If 1 am
1S in Hoy oot the Act especially provides that this royalty
leu of all taxes?
it is :)(f A. BLUE.—Not in _lieu of municipal taxes ; and
which t}‘i"“l‘Se subject to the tax of one cent per acre,
ands Wh? law imposes for local improvement purposes on
cor, ich are not within municipal districts nor in in-
I?()ra‘ed townships.
of reuok: €. G. RICHARDSON.—With the principle
o jectioyl have a great deal of sympathy. The _only
ereHCe:’ take to the Mxlnmg Act of Oqtarlo is in re-
e gre o th.e clause reserving from the miner the use of
onism en pine.  This has caused a great deal of anta-
and p, in the past between the miners and prospectors,
that th? holders of timber licenses. It is unfortunate
instang, is should have occurred, since in very many
rate mres fires have been set, no doubt wilfully, or at any
- for min(’“gh carelessness by prospectors when searching
i imemls: The only way, so far as I can see, of secur-
. coungmunity from danger in prospecting 2 wooded
ideng; c);lw“‘}ld be to make the interest of the prospector
interest with the interests of the lumberman ar}d the
e u msbof the country ; th_at is, in the preservation of
' Prospect er from fire. I think it would be well if the
1x ﬁl'LCm\Id be assured of the pine.
Mining UE—Well, he is assured
Pr g purposes.
and - RICHARDSON-—Only to use it for building
is wonhn-ng’ not for roasting. Green pine for roasting
® 1ts weight in gold.
That ;. BLpE-TThe question
Rls‘Jusnﬁed in the Act.
OF. RICHARDSON—Green pine?

of that right for

has never been raised.

MRr. BLUE—Well, I think so.
~ Mg, IAN. CAMERON, (Mgr. Dom. Mineral Co.,
Sudbury.)—I think the lumberman has got the right
to use green and dry pine for his uses.

Mr. BLUE—Under certain circumstances he has.
Any location has the right to all timber upon it for any
purpose ; because most of the country up there is under
timber limits. Timber limits have been disposed of here,
and were disposed of before any minerals were dis-
covered in the country.

Mr. B. T. A. BELL—Doesn’t the Mining Act make
provision for inspection ?

MR. BLUE—VYes; once or twice a year, or as often
as may be necessary.

Cabr. PENHALE-—I do not believe in the imposition
of a royalty. I consider the Government should give
greater encouragement to miners ; for the minerals are of
no use until they have heen taken from the ground by the
miner. I think the Government shoull remove every
obstruction to mining. Lf they did, they would get more
money out of the country, and would settle it rapidly.

Mg. BEI.L—Capt. Penhale must not forget that up
to the passing of the Act the mining legislation of Ontario
was in a very bad state. The Government had sold lands
for $1.00 and $2.00 an acre, and the result was that very
large tracts of these valuable lands were locked up, and are
locked up to-day, by speculators who hold them at large
figures practically prohibitive to the development of
mining. The Government is quite right in asking a fair
price for lands. The ideaof giving away valuable mineral
land for $1.00 or $2.00 an acre without any condition as
to its development was absurd. I think that while the
Ontario laws may in some particulars require revisiom,
they are in the main fair and equitable.

Carr. ADAMS—It is important to notice that a
feature of the present mining law is that no royalty will
be levied on ait industry for seven years, which givesa
new industry a chance to establish itself. I think most

W. H. Irwin, Anglo-Canadian Asbestos .
Company, Montreal.

mining men will agree that if an industry lives for seven
years it ought to be in a pretty healthy state. I think
that is an admirable feature.
Mr. IAN. CAMERON, (Mgr. Dom. Mineral Co.,
Sudbury)-—I may say we have no objection whatever to
ay the Government a 3 per cent. royalty if the mine can
afford to do so. I think the Government is quite justi-
fied in selling its lands at any price it may see fit to
put on them. Ifit chooses to sell lands at $3.00
or $3.50 an acre and say: after seven years you shall
pay a 3 per cent. royalty of the net profits of theniine,”
it is in my opinion perfectly fair. The State ought
to have the royalties. I may say that in the last twelve
months I have been asked by some six or eight people if
my company would buy properties, and have been asked
to pay from $20.00 to $1,000 an acre, and above that a
royalty at from 25 to 50 cents a ton. I see no reason for
the grumbling about a 3 per cent royalty. Itisa baga-
telle.
Dr. SELWYN, Director Geological Survey.—In my
opinion, a tax should be put upon the transfer of mining
i:;zjoperties. In very many instances lands have been
ught for one or two dollars an acre, and the owners
have afterwards sold them for $150,00  to $200,00 an
acre ; and these men, after making a large deal, simply
walked off with their money in their pockets. So, where
2 man sells his claim in that way for $50,000 or $100,000,
he should be made to pay a tax to the Government.
Besides, very often those men retain an interest in the
properties they dispose of.
Mr. 1. BURLEY SMITH, (Glen Almond, Que.)—I
would ask if it isa fact that when the Government
rants a mining right, it is done with the idea or intention
that the property shall be mined ? Otherwise, they could
not expect to derive a revenue from the royalty on that

mine.

not work them, it is quile evident that the law itself is
inoperative ; but a way to get over that, would be to:
make a miner take so much land on mining rights condi-
tionally that he should work it, and make him also pay a
certain sum for a certain number of years. The miner
then knows that if he does not work the land it will not
pay him to take it. .

MrR. R. G. LECKIE, (Londonderry, N.S.)—The Gov-
ernment is willing to dispose of its property at so much
per acre. They will take no responsibility in exploring
or developing these lands. It leaves that entirely to
the purchaser. For instance, I have taken up several
square miles of land in Nova Scotia, supposed to be inlaid
with coal. We have spent probably fifteen or sixteen thous-
and dollars upon these lands.  The coal supposed to exist
here has not been found, and that money invested has prac-
tically been lost. The Government will not refund us any-
thing; then wegoonagain,and purchaseorleaseotherlands ;.
and repeat perhaps, the same thing. If we are not success-
ful, we lose our money ; and if successful we ought
certainly to have the return sufficient to cover the great
risk we run of losing our capital. The Government will
risk nothing ; but leaves all the expenditure and risk of
loss to the miners, or ¢ advanturers ', which is the English
term.

Notes on the Legislation AﬁecﬁnNé the Working and
Regulation of Mines in Nova Scotia.

Mg. H. S. POOLE, (Stellarton).—In Nova Scotia the
Provincial Legislature has besides the public weal the
interest of a landlord in the minerals to influence the tenor
of its Statutes relating to mining. These two interests have
had added to them a third, which is political.

The earlier legislation had in view almost exclusively
the extension of the industry and the encouragement of
capitalists to develop the mineral resources of the pro-
vince ; this is especially noticeable in the debates of 1866
when members on both sides of the house unanimously
agreed for these express purposes to grant to lessees the
right to have their leases renewed on the same terms,
conditions and covenants as contained therein for four
periods of twenty years each. The form of lease adopted
approximated closely to one very generally employed in
Great Britain, and reserved to the landlord the right to
inspect the mines and to_object to bad practice.  This
reservation was in conformity with the Minesand Minerals
Act which expressed alone, until the year 1873, the de-
sire of the country to foster mining and to control the
methods and practices of the miner.

This Act went on to define the terms under which
mines and leases of areas could be held and the fees to
De paid. A discussion of its requirements and the modi-
fications that have been made toit of late is left to others.*
Here it is proposed to alone consider the practical branch,
which in the Act in question was limited in Section § to
the appointment of an Inspector and empowering him to-
examine and report to the Commissioner of Mines. It
imposed but one penalty, forfeiture of lease, for all short-
comings on the part of the lessee, be they great or small ;
the result was that the Inspector of Mines was practically
powerless to enforce any rules that good practice else-
where commended.  The writer realized this in 1872 on
his appointment to the office of Inspector, and he then
recommended that an Act based on the lately amended
English Mines Regulation Act should Le introduced, and
one somewhat less stringent was with slight amendments.
passed the following year.

The desirability of such a Regulation Act” appeared to-
be accentuated by the Drummond explosion, with a loss.
of 59 lives which followed almost immediately and before
the Act came into operation, Itsstipulations were almost
exclusively in favour of life. It began by including all
openings for mining purposes as subject to its provisions
and then in provisoes made certain exemptions. It
divided mines into two sections, metallic and non-metal-

ic :

It defined who were responsible for carrying out its.
provisions :

It regulated the employment of boys :

It touched on the Check-weighman question :

It required two outlets fitted for the passage of men:

It stipulated for official returns, frequent surveys and
reports of accidents :

It empowered inspection :

It provided for Coroner’s inquests :

It laid down the well known General Rules :

It furnished a means for supplementing these by Spe-
cial Rules :

And it imposed penaltics for non-compliance. .

The original form remained unchanged for many years.
and the first amendment of moment had to do wit¥1 the
restriction of operations under the landwash. This was
felt necessary in the view of the very large mileage of
workable coal that lay off the foreshore of Cape Breton
and which can only be ultimately won by reserving access
thereto.

When in 1880 the Foord pit explosion with a loss of 43
lives followed an irruption of water which occasioned the
loss of other six seemed to call for further legislation,
amendments looking to making inquisitions more search-
ing if possible than before were introduced, at the same
time the foundation was laid for more frequent inspec-
tions, which it may here be mentioned have developed
into regular monthly inspections by deputies ; the office
of Head Inspector being merged with that of Deputy

*The expected papers on the Mines and Minerals Act of Nova
Scotia were not read at the Convention ~(EpIT.)

If the Government leese lands to people who do |
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Comissioner of Jublic Works and Mines an office which
alone carries with it a multiplicity of duties.

Authority was also given for the establishment of a
Board of i‘ aminers and the geanting of ceniticates of
competency o underground ofhicials. ¥ This portien of
the et bas been since then expanded, mining schools
have been established and facilities furnished in each coal
district for aspiring young men te more readily acquire the
theoretical knowledge led at the examinations,
“Fhe full benefit epeeted to result from this step has not
yet been (elt, the present state being rather one of tran
sition, but the ultimate advantage of having even a rudi-
mentary theoretical knowledge added o the practical
work of coal mining cannot be donbted, and the benetits
are already most marked,

A minor evil incident to a transition stage is eperi-
enced in the tendency of those holting certificates 1o
regard them as credentials of speeial fimess,  Thisis of
coirse 2 mistake, a certificate is no guarantee that the
holder is 2 man of tact, of common sense, of resource, is
capable of directing wien or is in shorta good pitman s alt
it does is 1o certify that the holder has actually had some
practical evperience, and possesses some of the qualitica
tions‘that are desirable for one engaged in_the g
mentof a pit. In time however this difticulty should
cease and asufficiently large number of centificated men
be available from among whom sclections may be made
of those possessing, besudes a certificate, the more value
able practical qualifications essential 10 a suceessful pit
manager.  In this connection remarks last year by Mr,
McKay, Supervisor of Schools, Ialifas, on
¢ School Preparation for Industrial Pursuits ™

When representations have been made by those whose
lilerty af action was threatened to be restricted in conses
quence of the Act bearing a construction I;cfond that
intended, the answer has been good naturedly made,
** the intention is evidently othersise, and an amendment
seat session can correct the ambiguity.”

O¢ again, on plaints that imj
been wade to the mining Acts without those chietly
affected having an opportunity of studying their bearing
prior to their passage through the ouse, they have called
forth the remark, ** Oh, the Government cannot prevent

have

contemplated by the Act does not seem warranted.  The
list of officials” besides the owner and agent reads as
follows ¢ , underg: 1 , night
examiner and shot firer.
Itis a grave question whether the advantages expected
to accruc from centificating shot firers and hremen such
as gas triers and night examiners are not more than met
by the disadvantages the complications to which the law
in its present shape give rise, and the infractions of the
letter of the law when temporary substi have unavoi
ably to be made of non-certificated men, In making
i for these offices who can know the fitness

any member of the House from bringing in an i
toany Act.”™ This may be generally tue, but as there is
a special department devoted to mining matters under the
direction of 2 merber of the Government, it has’ been
urged, and it is thought fairly, that all Acts and amend.
ments relating 1o mines should invariably be Government
measures.  Not only so, but that no Act should be
sprung on the mining community towatds the close of a
session when it is impossible to carefully consider it, but
vather that all Acts relating to mines should be prepaced
during recess and he subject to the eriticism of all classes
likely to be afiected by them, ) .
The Department of Mines has evperienced officers
capable of weighing the adventages evpected to be gained
by any additional legistation, putting on the one hand the
restrictions to be imposed and on the other the possible
cost to the industry, and the attitude of this Department
towards any proposed legislation should be clearly estab-
lished, as is understood to be the case in England.

Py
of men so well as the mine managers? A Board of
Examiners certainly cannot.  Take the case of a shot
firer who must not only know the law relating to firing
shats and the use of explosives underground about which
he can be examined, but he must know the coal in which
the shots are to be fired, how best the shots should be
placed, and whether the pickman has ““properly worked”
the coal for the proposed shot.  Especially must he have
biack bone enough to refuse to fire it when the conditions
are ot favourable. To judge of this fitness personal
hnowledge is ial, not mere i e but know.
ledge of 2 man at his work, and who has that so well as
the manager of the mine 2~ And yet_under_the law the
lection is no longer 1to” this official of all men
the most interested in the appointment of fit persons, but
it is subject to the approval of whom 2 Not even of a
Board of Examiners for there isno written ¢xamination,
but of a Iocal‘.nincr, \:.'ho may not be the hohflcr of an
e certi o pet

£
ency.

are worth repeating :

Of one hundred pupils who enter our com.
mon schools, said Mr. McKay, only 33 per
cent, complete the sinth grade and 20 per cent.
the cighth giade.  Nine per cent. enter the
acadensy and four per cent. remain three years,
Of ten who enter the academy, one watricu-
lates into college with a view to one or other
of the le med professions.  The other nine
leave with a more positive dislike for manual
work than when_they left the common school,
Some of them will therefore teach, and others
will become clerks, bookkepers, cte. Why
should ion forces and g aid be
so largely eapended in preparing the few in
Latin, s0 as to enable them to matriculate in
niedicine, hw or teaching, while agriculurists
comprising 45 per cent. or the working classes,
are left i of the fund. ! principl
of chemiistey, botany and the use of tools? Why
are anisans, comprising 28 per cent., left with.
out a k ledge of industrial drawing > These
subjects are not only of more importance to
these classes than Latin is to professional men
but also of more practical utility 10 all classes
and at the same time, in the opinion of cdu-
cational reformers, hetter :\d:\p\cd as wduca.
tional i for mental discipli

Mr. McKay then ivent on to consider what
constituted the best school preparation for in-
dustrial pursuits.  Seven things, he thought,
were necessary @ A thorough  Kindergarten
training ; a sound physical education, good
health and muscle; a knowledge of reading,
writing, and arithmetic; a koowledge of his-
tory and economics 3 a knowledge of the
physical, chemical, and physiological forces
of the material world ; drawing; and manual
training. In concluding he reminded his hear-
¢r3 that the literary classes had so far directed
education. the industrial classes would do so
hereafter.

But 10 return to our legislation, the inten.
tion of the numerous amendments following
those of 1881 which related 10 raising the stan<
dard of official knowledge was obviously good,

T RN

but we asa people have a very gencral belief

that in legivlation lies the panacea for almost

cvery ill, and hence it is not uncommon to

find Acts drafted by thosc untrained in legal
phrascology and  with limited expesience,

though cvidently well i pted and as

frecly passed by the Legislatre.  Thestatute book is full
of Acts hastily prepared and revised in the same laudable
spirit, it may be even amended by two and sometimes
three separate Acts during the same session. The various
autempts to straighten out the clauses relating to certili-
cated officials and their duties are cases in point.

First, the Act of 1881 stated that after a fixed time it
shall not be Iawful for any one not having a certificate of
competency to be employed at any mine in this Province.
The time was subsequemly fixed for January 1st, 1883,
but although there was the Act applying to all mines,
gold, coal and iron, and strictly read 10 all workers in
mincs, boys and men without exception, no attempt was
made 1o enforce this Iaw.  Again there remained for years
on the statute haok, clause 44, ostensibly framed to reduce
the numbers of certificated officials in mines of limited
eatent, but which actually added to the number of offi-
cials required for the class'it was intended to relicve, by
being made to read **hut the operations below ground
shall be under the charge of persons holding certificates
as underground managers and over-men.”"  Strictly en-
forced, this, in some cases, would have vequired four
officials at least 1o supérvise the operations of cven as few
as two working men,

Dr. A. R. C. Selwyn, C.M.G., Ottawa, Ont., Dircctor,

Geological Survey of Canada.

The strong faith in the efficacy of the mere passage of
legislation leads to the assumption that when an amend.
ment to the mining law is proposed it is evidence of its
necessity, and our legishatorsare apt to cansider the oppo-
sition of mining men to be eapected and rather indicative
of the necessity than otherwise for the additional restric-
tion.  “They therefore say let us give the billa uinl,. and

That this was intentional when the Act was
framed is not for a moment suspected and yet
it is the result when the law comes 1o he put
in operation. It goes without saying that the
management of a mine will appoint the best
available men to the permanent positions and
the best men for substitutes when such are re-
quired.  Then again for such an occupation as
driving an engine, book learning it_has been
contended does not add to the efliciency of
a man if anything rather the reverse, as it
leads 1o abstraction and inatiention to im.
mediate surroundings.  And it may be doubted
if in this particular case the stipulation requir-
ing a certificate is worth the annoyance it may
at times oceasion 3 at any rate in its present
form, as no provision has been made for the

P intitution o 3 1 e
during the unavoidable absence of the regular
drivers.

Onc anomaly connccted with the law re-
specting the certification of officials having to
do with mines has yet to be mentioned.  In
the Statutes of 1885 it was required that
future Deputy Inspectors of Mines should be
holders of certificates to be granted subse-
quently to examination, but this clause. was on
a later_revision thought to be a mistake and
deleted.

Then it would seem, so confident are we
in Nova Scotia that the mining workl outside
our own, which is almost insular, can teachus §
no new thing, that our legislature has felt
justificd in cmphasizing this feeling and guard-
ing our interesis from: possible inferior praciice
and talent, by debarring any onc however
cminent he may be in his own country from
practising here ‘as a Colliery Manager, that is
at least, until he has ripened his foreign experi-
ence by a three years course with us and ob-
tained 2 certificate from our Local Board of
Exami An exclusi that in some
branches of trade and art has not elsewhere
always led to the most rapid development of
a country or the most happy results.

Attention may also be directed to the fath.
erly regard for colliery boys under 16 years of
age, cmplayed not only undergy d but above
ground.  No objection can faitly be taken to
the restriction of the hours of labour below
when the work is regular, but, as the B
occupations_of boys about a collicry above
ground arc healthy, far more so than those in close
factorivs, and certainly not less 50 than those alont
mctallic mines, in all cases exempted from the pro-
visions of the law it has been urged that to e
consistent the hours of labour of boys in factorics
and other industries should be also restricted.  Unid
this is done the purity of the scntiment that in-
«duced the addition of this clause must be questioned. M

if it doesn't suit why we can repeal it. Asa 4
people we know the benefit derived from the law requiring
masters and mates 10 hold centificates —let us apply it to
our mines as is done in other countrics, and not only re-
qguire the head pitman to hold a certificate, but let us go
further and include all depwtics, gastriers, shot firers, and

the present time it is exceptional to find one among the
workmen who is in favour of restricting, especially on the
surface, the hours of hoys between fourtcen and sixteen
years of age to 54 hours a week.
It is of coutse very desirable that the apparent cen:
tradictions in the Act should, as far as possible, be
B

even drivers of hoisting eagines, ~ This has been done, but
the possible ination of ci and {H
has not been carcfully worked out and made clear in the
Act. In its present form, the Act supgests scveral ques-
sions on the intention respecting officials.  Tow many
offices can one man fill2 Does a centificate of higher
grade legalize the holder to petfor the offices appenai &+
ing o a lower?

Again whether the object of the Act 1s solely to ensure
the employment of suitable men or has it in view to find
employment for the greatest number of officials.  This

~Chap. v., 1881,

q ariscs when an attempt is made to follow the law
in a small mine wherc the full train of colliery officials

not an casy thing to do cven when the
interested partics are agreed, and still less so when there
is di d

s an are prox
Among the changes that might b made, it is desirable
that small mines and simply worked wmines should not be
obliged to employ a greater number of officials than the
necessities of cach case requite, and which would be
demanded were it not for the wording of the Act.  And
that the ional requi of more lex mines

ut an English certificate hlaocep(ed in licu of focal cxpericnct,
on,

still the holder must undergo a local examinati
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COUSIN JONATHA‘N TAKES IN THE] RINK.

Being a sketch from life of a member of the American Iastitute, who basely
counterfeited the genial President of the American Institute
of Mining ineers, at the Carmival, Victoria

Rink, Montreal, 23rd Feb., 1803.
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should e met by additions to the Special Rules as pre-
vided by the Act.

It seems desirable that the law should clearly legalize
the prachce of the manager and the underground manager
bemg one when the duties of offices can be ascumed hy
one person, especially as the defimtion of the dunes
attending these two offices draws a distinction with a
diference that has yet to be legaily defined

I I'"i{"‘ be well'if the definition of *overman ™ were
changed and made to read the ofticer m charge w the
absence of the underground wmanager

And at would appear more consistent on the part of the
Legnlature af, for the welfare of the working man he is
when engaged at the coal mine to be paid fortnightly,
that he should be equally protected as regards the pay-
:“;:nl of wages when working for large employers of
abor.

Mg POOLE - I bring forward these nutes with the hope
that by bringing them to the attention of our own Jegis-
lature, amendiments may be produced 1 thought it better
10 take the bull by the horns, to discaver whether we ate
likely 10 get this legislation or not, and therefore, the
Mining Society of Nova Scotia epressed its desire that a
representative of the Departmient of Mines of the Govern-
ment wight attend at this Comvention. The Tnspector
wa: unable to he present, nwing t pressure of Lusiness ;
hut the Premier of our province having occasion to come
to this part of the \\‘orlrll at this tiue, has most hindly
undertaken to appear on this uecasiun and tu profit by
this discussion, which it is hoped will take place on this
and nther matters.  Those who hpew uur silser tongued
ararnr can appreciate how venturesume it is of me to
speak in his presence, as any one who has passed through
the fire of Maloch, in the Chunty of Picton, can testify.

Carr. ADAMS—I think that Mr. Poole's able exposi-

tinn and representation will tend to make us all good
anarchists. T have much pleasure in_ calling upun the
Hon Mz Fielding to address the meeting.
. Hox Mg FIELDING -1 haw the pleasure of hnow-
ing a number of the gentlemen present this afternuun, and
Trrus that they know me well enough to feel that 1 do
not presunie to enter upon a discussion of mining laws in
the midst of a body of mining gentlemen, the most of
wham are ever disposed to think that all mining laws ate
bad. Far from finding fault with, I welcome Mr., Poole’s
criticisms most cordially. 1 congratulate him heantily,
and join in expressing ‘my regret that Dr. Gilpin, vur
Inspector of Mines, has not been able to atiend. 1 do
not wish for 2 moment any one tu assume that T am pre-
sent as a substitute or as a representative of the Guvern-
ment, in any capacity, to discuss mininy, matters, 1 had
oceasion 1o come this way, and combining pleasure with
my husiness, I accepted the invitation tu attend this Con-
vention ; and, as the Mayor uf Montreal said the other
evening, “Iam here.”

There is a general tendency to grow in this world ; and
T admit that the laws of some ycars agy are not guwd laws
now If we are never to have any changes in these
matters, I should get along very well; but the public at
large seem to xhin%: that some legnlativn 1s necessary
and naturally we revise these Yaws when revisivn is con-
sidered essential; though sumetimes we du nut mahe
them any better than they were before.  But the public
require that they should be revised all the same.

There is no ‘province in the Duminiun in which the
mining community have received fairer consideration than
the Province of Nova Scotia. We must_ deal with the
1ruth that in former years laws were muulded at the will of
mine owners ; but at the present time there is a disposi-
tion 1o recognize that there are mure than mine uwners to
be considdered in this matter, and we must speak lainly
anw  The warking men in the country have in the past
few years made their voice heard and felt in the legislatiun
of Nova Scotia ; just as in the legislature of the civilized
world ; and in the desire to meet their reasonable wishes,
snme mistanes have beenmade. There is now in the Par-
liament of Nova Scotia a representative of the worhing
men who is giving special attentiun tu what he cunsiders
their best interests; and sume of the legmslauon com-
plained of by Mr. Poale is attributalle to the evidence of
that gentleman, 1t is possible that in his efforts he has
asked the of the legis) 1o some
which were open to debate there 3 and which other mem-
hers, not being so well informed un the matter, may not
have gone so deeply into. I am willing to learn, and the
purpose of my presence here tu-day is not tu presume to
teach this gathering of nining wien, cven abuut the mining
laws of Nova Scotia

There wasa tendency on Mr Poule’s part to under-
value the certificates It is yuite pussille to ander csti
mate ; but these certificates should be received broadly.
A medical man s not necessarily a man of great shall.
He gets his deploma and a big red scal, and he is sent
out to cut nur leg; if we arc fortunate or unfortunate
to fall mto his hands.

Thesc certificates only prove that a man has received a
certain measure of training, and uf that man pussesses
brains and judgment, he should lificd to . the

effect,  But it is quite possible there to overdo things 3
and the private wembers in_ Parliament are disposed
perhaps to think that the Government may want to
mterfere with private liberty with which all Gove:nments
should be careful not to inteefere.  But in the Umited
States you have no Government in Parliament.  The
Government 1s ontsrle of Parliament, and that 1s on the
floor of Congress.  Every member has the same right as
his newghbor ; every private member has the liberty of
introducing a bt upon any subject which is i his jndg-
ment for the benetit of the people.  With the general
tone and temper of Mr Poole’s enticism, [ have no fault
to find. T know he has no object but the improvement
and protection of our wining legislation.

L can assure him that when the next session of our
legislature comes round, if he and his brother associates
in wining will come as in the past and meet the members
of the Government, they will find ¢very reasonable pro-
position they make met in the same spirit which hias been
manifested in the paper Ms. Poule has read this afte

—_—

diameter x 3 M. 61, wide with indeendent action. The
Lane friction gear is used ; hauls 12 boxes, each contain-
ing 1,344 1bs. of coal up 3,700 ft. in 3 minutes.

HavLixe Rores.—These are of plough stecl, 1,
diameter, ** Lang’s * patent, have been running steachly
for 20 months, and are now apparently as good as when
put on.
! Boxks.—These are of wood, size 4 fi. 2in. x 2 Mt, 2
in. wide by 2 ft. 6., deep.  The wheels are steel, 12
in. diameter, fast to the axle, which is 13¢ in. diameter,
and also steel 3 the bearings are inside ; the gauge is2 ft,
8% . ; 300 boxes are used 1 and about the ymine and
the greasing 1s done on the sutface.  To avoid waste of
oil and grease, and 10 provide a continuous and suffi.
cient lubrication, a self lubricating pedestal, lately pro-
tected by the writer, is being introduced with good
resnlts,

No. 2 WINDING ENGINESare a pair of 160, x 3610,
V friction geared 2 to'1; drums § ft. diameter; work
singly or . The rope used 1s % 1n. of crucible

MR, POOLE—1 would add a word or two which 1
think may be considered due to myself. I did not 1ntend
tu question the efficiency of the centificates given 10 men
who were examined. I tooh objection to the granting of
certificates without an examination, and the leaving of
the decision to men whum Idil nut consider were qu
so competent to judge of a man's fitness as those who
were in charge of mines.  One word more, I contend that
the law of 1872 contained within its provisions that which
wuuld have enabiled, had it been putinto pracuce, desir-
able amendments to be made to the Mines Regulation
Chapter from time to time, as occasin mught seem to
require.  The propositions I have reference to are the
clauses relating to special rules ; which clauses, so far as
I know, have never been put into practice. I contend
that if the workingmen have grievances, they can brng
the matter tu the Government, and the discussion can
follow between the two partics supposed to be interested ;
with the Government as arbitrator.  Thus T think a bet-
ter system than bringing the matter on the floor of the
House at the busy scason of the year, when it cannot be
carefully considered.  After that, the Act as n stands
is quite sufficient to meet all such cases.

Mr. CHAS. ARCHIBALD (Gowric Coal Co., Cow
Bay, N.S.)—I regret that I was upable to be present
when Mr. Poole began to read his paper, and that con-
seyuently I did not hear the whole of it read.  But Iam
sery thankful for hearing what I did of 1t, and fur heanng
Mr. Ficlding’s able speech. It was very gowl of the
Premier w0 tell us that the Government of Nova Scoua
would in the future, as in the past, meet the aine opera-
tor in a broad spirit ; and perhaps afier the discussion to-
day, he will be more incllned than eves tv du so in regard
to these matters.  \What I want to speak about, 1s the
centificates.  The laws are, of course, very good ; but we
who have to mingle with the men who get these certifica-
tes, have an upportunity of hnowing what these exanuna.
tions do for them ; and we are perhaps better able to
judge than others who know nothing about miming ; and
though 1 am very favorably inc}mc«! to the adea of

o \

steels

Boiskks.—There are§ egg-end steel boilers, cach 30
ft. » 3 ft. 610, 5 the working pressure of steamas 8o bs.,
2 Comnnh steel borlers 30 fi. x 5 ft. 610, flues 1 ft. 10
m. dianeter, working 1n conjunction with 1 ** Heme”
boiler of 200 h. p., the working pressure of these s 100
Ibs. 3 tins latter bailer, is a quick generator of steam,
accessible at all posnts, costs httle to erect, and will burn
the smallest g)ack or duff.  Steam 1s conveyed down the
mine by § . cast 1on pipes having spigot and faucet
Junts, for the first 2,000 it., afterwards b 3an. wrought
iron flanged pipes to a point 3,700 ft. on the slope.  The
latest pape provided for the lower workings are 3 in,
wrought iron tubing flanged at ends, with loose cast aron
spigot and faucet flanges. .

Punmpiae.—Three steam pumps are employed.  No. t
is ** Knowles " direct acting compound plunger pump,
cyhnders 8 in. and 14 ., plunger 610, stroke 2410, ;
ndependent condenser; vertical hft 347 ft., column to
m, cast iron. No. 2isa ** Northey " mmproved steam
pump cyhinder 14 n., plunger §in., stroke 12 10, with
separate condenser 3 vertical hft 500 fi., column 4.
castzon.  No. 3isalsoa * Northey,” 12 0. cyhinder,
4 m. plunger, 1210, swoke; vertcal hit 8o ft., column
3. wrought iron, X

VENTILATION.—The ventilation of the mumne is pro-
duced by a fn of the Guibal type, constructed by G. W,
Snyder, Pousville, Pa., and erected July 8th, 18755 1t1s
20t. Ly 7 ft. wide, dnven direct by an engine 1610, by
24 n.:'the engine and fan runming at a speed of 4§
revolutions per_ minute produces 160,000 cubic ft. of ar
per minute, with a gauge of Jyin. A steam jet is pro.
vided m case of accudent to fan, and is capable of produc.
ing 25,000 cub. ft. of air per nunute.

UNDERGROUND HAULING.—The haulage on the south
levels, from which twosthirds or more of the output is
taken 1s by tal-rope ; the engines, bwilt at the colhery, a
pair of 8% m. by 61n. strohe; geared 7 to 15 drums §
ft. by 2 ft. 010, wide ; hauls 22 boxes each lnE; average
speed of boxes 6 miles per_hour ; rope crucible stecl 3§
in, di 3 boxes run on T rails 13 1bs. to the yard.

educting men uptoa 7 g g

ment, I think the province has not done envugh towards
educating these men. The fault I find is, that in our section
of the country (Cape Breton) we find men taken from their
places where they have been merely miners, and 1n very
many cases unfit to do any work other than mining’;
they dv nut know how to put timber up properly ; they
knuw aothing in connection with underground work,
Yet these men from advantages in their previous life are
able to go to school for perhaps two months, and n
certain cases, they are passed Ly men who never worked
in a minc; but they get through and are examined by
men who could nut pass an eaanunatun themsclves.
Therefore, 1 say, you cannot expect these men to be
fitted for the positions for which they get ceruficates.
However, T have no doubt, when these matters are put
Lefure the Government, they will help us vut, and T fect
sure that the paper read by Mr. Poole will be the means
of uimproving (ﬁs icul it an with

> ¥ . po
nuning legislation in the province of Nova Scotia,

Notes on the Drummond Colliery, Westville, N.S,

This was the subject of a contribution from Mr, Chas.
Ferge, M.E., manager of the Intercolonial Coat Co., at
Westville, NS, Mr. Fergie, owing to 1llness, did not
reach Montreal unud the end of the wech, and the paper
was read in his absence by the Sccretary. It was as
follows : .

This property situated at Westville, m the county of
Pictou, Nova Scoua, and owned by the Intercolonial
Coal Mnming Company o, Montteal, has a coal arca of
2y s?]unrc miles. The mamm and sccond seams are
worked, the third and fourth being antact.  The second
seam 1s only in process of being opened up, and the
full notes refer to the maimn scam alone, which s

requisite work  Perhaps the strongest point made by Mr.
Ponle is that all legislation in respect to mines should
Te hraught about, not in a haphazard way, but that it
should pass under the view of an officer of the Govern-
ment of the province. But that_is a matter murc likely
11 commend itself to members of the province than our
fricnds of the United States.  Perhaps the distinction
between the British and American Governments in this
matier is that the legislation in British provinces is Jargely
directed by the cabinet, and in many of the most im-
portant things the Government assumes the direction and
the legislation ; and in the main, that has a who!

worked by slopes, size 12 fi. by 8 ft., having an average
dip of 16 degrees, and are 4,200 fi. long ; the fan shaft s
siuated 10 the south of these slopes at_a vertical depth of
70 fect and is 10 ft. by 8 ft. The coal 15 good for stcam
and houschold purposes and makes an excellent coke.
The No. 1 slope 1s used exclusively for hoisting coal, the
No. 2 for lowering and raising men, also for dropping
down timber, materials, etc. X
WinviNe, —The winding and haulmg engines are set
Inck in direct line with the slopes.  No. 1 winding en-
gine has two honzontal cylinders 28 in. x 60 . x 601n.
stroke ; bal d piston valves; pair of plan drums 10 fi.

COnE UVvENS.—There are 20 bee-hive ovens, cach 12
ft. dsanicter by 6 ft. hogh : a charge consists of 5 tons of
unwashed coal, and which has passed through an J& .
screen ; ovens are drawn cvery 72 hours ; average yield
of coke 15 2 tons 16 cwt. per oven Ecr charge. A ** Shep.
pard deadweight * conl crusher has just been crected,
capable of crusting 12 tons per hour ; the coke produced
from this crushed coal 15 a great improvement on that
previously made, it s brghter 1 apy e,
more umform n texture, and has more of a metathic nng
when struck, A ** Robinson " coal washer is about to be
erected, and this 1s uxpected to remove a Inrge percentage
of dirtsn the slach, and consequently reduce the ashin
the coke.

Liontine.—The work-shops, en, ine-houses and hank-
head are all ighted Ly the incandescent clectric hght,
supplicd from a’ dynamo, placed 1n the machineshop, and
which 1s dnven by a counter shaft from the shop engine;
its capacity is 75 hights of 16 candle power. No open
lights are allowed in the mine; the Jamps used arcihe
Marsaut and Clanny, the latter one bring replaced by the
former.

ScREENS.—The ordimary fixed screens are used,
arranged to make Round, Run of Minc, Nut and Cokm
coal. The height of the hank-head is 25 ft. length of
screen bars 14 ft. set at an angle of 29degrecs.  Toavoid
breakage, and allow for more thorough pickingand clean-
ing, the coal, after passing over the screen bars, shides vn
10 an apron shewn in fig. 5, where a man 1n attendance
examines 1, after which the apron, actuated by the lever
shewn in sketch 1s lowered and the coal allowed to fall
gently into the car.

WoRrksHobs, —These consist of a carpenter’s black-
smth’s, car, machine shops and sawnull.  The machine
shop contains lathes, dnlling and screwing machines, also
the dynamo for clectnic hghting.  The sawmll contais
travelling rotary saw and cross-cut, drilhing, and notching
machine for cutting groove an edge-rail sleepers.  See fig.
6. This machine will cut and groove 6o sleepers pur
hour. When formerly cut by hand they were turned vut
at the rate of 10 per hour per man.

Mobe o WoRrKiNG.—The scam is worked on the
bord and pillar system ; each hitis 4350 ft.; the levels are
S.E. and N.W, 20 degrces; the dip is 20 degrees on the
north and 16 degrees on the south side ; counterbalance

lanes are driven cvery 450 to 500 ft.; the bords are 12
F. wide by 9 ft. high on the south, and 101t wide by 7
ft. 610, high on the nosth side; heads are driven every
50 fl., 6 fi. by 6 ft. ; the milars average 50 ft. vy 4o ft.;
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untl the extraction of the pillars.  The main levels of
every hift are dniven out to the extreme boundary before
the work of opening out by bords is commenced. The
coat 15 then worked back towards the slopes. No explo-
sive 1s used, the coal being worked by maul and wedge.

EsieLovFes. ~The average number of persons em-
ployed are—undergeound cutters 176, loaders 24, on cost
70, boys 60, total 336 ; surface 118 men and boys; total
underground and surface 454.  The average daily output
15 9oo tons in summer and 500 tons cluring winter months
when \voxkinkv.

suterinG Witarv.—This is situated at Granton, on
the Middle River, 7 miles north of the mines, with which
1t 1s connected by a line of railway owned snd operated
by the company, Steamers of 2,600 tonnage can and
have loaded here.  The quantity slupped over this wharf
last year was 100,000 tons. Two locomotives and some
160 hopper cars are cm}ﬂoycd dunng the shipping season,
The total output for the mine for the year 1892 wasa
Itle under 200,000 tons.

TusNeL FIRE.—A tunnel having a nise of 1 in 160,
suze 10 ft. by 8 {t,, started from the 3,200 ft. level and
duven against the measures, 5.\W. 70 degrees, has just
been completed, which tersects the second seam at
1,000 ft. ; the strata passed through consists wholly of
firc.clay and blue shale. The explosive used i the
drving of this tunnel was Robunte, manufactured at
Haltax by the Canada Explusive Co., fired by the
clectric battery.  No fire damp wias seen until strlking the
coal by a test bore-hole, about 8o ft. deep ; this, how-
ever, was not very great, and it was not until the tunnel
met the coal that heavy feeders of gas were found.  These
feeders increased as the seam was opened up, but there
besng a good L no diffi was exp d in
dealing with the gas and keeping the place clear.  Affairs
were soon to be changed, for at 6 p.m. on 7th December,
1892, the coal caught fire from a shot.  Two shot holes,
the on the night, the other on the left, were drilled in the
tock. The former was 3 ft. deep and charged with 11 oz,
of Koburite, the other 2 ft. 6 1. deep was charged with
8oz, of the same explosive 3 both holes were well pre-
pared and tamped and both shots were fired together by
the clectne battery, which was placed some 185 feet from
the tace. Simuliancously with the putung in action of
the battery a sharp eaplosion took prace, knocking over
the men, damaging the ventilating troughs, and putting
out ail hghts. The men after getting out to the main
stopes, and procunng fresh hghts, returned to the tunnel
nmﬁ endeavored to extinguish the fire, but without avail.
The writer was thea sent for, and immiediately proceeded to
the seat of fire, where he was shortly afterwards joined by
his deputies and many willing volunteers. The fire by
this ime had made iderable headway, and the

the roof is left on and no tiwmber, as a rule, is tequired ‘ prepared ap tamped, the charge was fired by clectricity

and did its work thoroughly, bringing down' the rock as
desired.  That there was both flame and gas present at
the same time cannot be denied, but as the writer hopes
to have an opyp i ing this question at a
later date he does not purpose saying anything further on
the subject at present more than he has always had the
greatest confidence in the explosive, that many thousands
of shots have been fired at these mines without showing
evidence of flame, and he believes that had the explosive
been supphied direct from the works of the Roburite Co.,
at lG:\lhursl, England, no explosion would have occur-
red.

The Phosphate Deposits of the Ottawa District.

Dr. R. W. ELLS. ~The phosphate deposits of the
Ottawa Valley may be arranged under two heads, viz :
those which belong to rocks of the Laurentian System, and
those which occur within sedimentary fossiliferous strata of
Cambrian and Cambro siturian _age. Concerning the
latter, but little has been said of Iate years ; but in the
carlier reports of the Geological Survey, attention was
directed by Dr. T. Sterry Hunt to the presence of phos-
phatic nodules in the sam?;lonc of the Chazy formation at
West Hawkesbury opposite Grenville on the Ottawa River
andthe opinion was 1, thatif the sand. inwhich
these nodules are thickly distributed were burned and
ground a fine manure for stiff clay soils would be produced.
Similar nodules oceur at several points along the St. Law-
rence’ helow Quebec, but do not appear of such economic
importance as those found near the Ottav a.

he discovery of Apatitc in the Laurcatian rocks of
Canada was first made and noted in the vicinity of the
Lievre by Licut. Ingall, in 1829, but beyond the mere
mention of its presence, little attention was paid to the
subject for nc:\r]y:l.quancr of a century, Dr. T. S. Hunt

In Norway, Messrs. Broeggcr and Reusch have also
maintained the eruptive origin of the apatite found in
that country in rocks apparently of the same geological
horizon as those which cuntain |f)|c wmineral in Canada, and
the same view as regards the Canadian apatite in the dis-
trict notth of Kingston, Ont., is expressed by Mr. Eugene
Coste in the report to the Geological Survey for the year
1887-88,  r. Selwyn, ina note in Report Progress for
1888-89, p. 93 k., wl50 says ‘‘there is absolutely no evi-
dence whatever of the organic origin of apatite, or that
the deposits have resulted from ordinary mechanical
sedimentation processes ; they are clearly connected, for
the most part, with the basic cruptions of Archaan date.”

The early views as to the structure of the Laurentian
tocks regarded them as in great part, made up of altered
sedimentary strata. These were found to be penetrated
by dykes of trappean and dioritic matter and by masses
of syenite, while the areas of pyroxenic rocks and quartz.
feldspars which occur at various points were rcgar(llcd as
regularly interbedded portions of a stratfied serses of
gneiss and limestone,  Certain areas of anorthositic rocks,
often of large extent which occur in connection with the
L ian, north of Mq 1, were ded as forunng
the upper member of the Laurentian system and 1t was
supposed that there was a gradual passage downward
from thisrock into the gneissic postion.  The recent work
on these racks, principally by Dr. Adams, now of Mctall
College, but for some years attached to the staff of the
Geological Survey of Canada, has shewn that they are in-
trusive and more recent than the gneiss and limestone
with which they are in contact, since the anonhosie,
while some tinies occurring along the banding of the
gnciss, frequently cuts across the stiike of both abruptly,
and has also produced a manifest alteration of the strata
at the lime of junction of the two series 3 m the same way
much of the pyroxenic and quariz-feldspar rocks extend
in lenticular masses along the planes of stratification of
both the limestone and gnciss, and this mode of occur-
rence has bly led to the supposition on the part of

also direcied toits in the
of North Burgess, Ont., in the report of whe Geological
Snrvey for 1847, and pointed out its great economic value

the catlier observers in this ficld, that these rocks were
also to be considered as integral portions of the altered
i fc ion of the L i

as a fertilizing agent. _ In 1849 50, the p of phos-
Yha(e of lime in the Laurentian rocks of the township of
Tul), oYposilc Outawa, was nnted as well also as at Bay
St. Paul and Murray Bay on the north side of the St.
Lawrence below Quebec. From the economic standpoint
however, these lower St. Lawrence deposits have never
heen made the subject of much study, owing presumably
l‘? the greater importance of those found in the Ottawa
alley.

Th{' mining of Canadian apatite may be said to have
commenced in Ontario, about thirty years ago the first
direct reference to this being found in the Eamphlc\

1 for the London Exhibition of 1862, by the Geolo-

“damp " was back some go ft. from the fa’cc. beyond
which point no lamp would burn, The nune pump was

gical Survey of Canada, where a hrief notice of the apatite
deposits of North Elmsley is given. Mining however

brought nto seq and water yed by a 3in.
hose to the fice. The hose, however, would not stand
the pressure, and wrought iron tubing was restored 1o,
which tortunately was already Jawd in the tunnel, and
carnied to withn 100 feet of the face, when the hose was
autached,  This gave a good supply of water ; the flames
were alter sume hours work beaten down, and the fire
was beheved to be under control, when the nozzle of the
huse got stopped up.  This having to be taken oft and
put qght, some fx{"(ccn mnutes cessation of work took
plave, everything at this point having to be done in the
dark as no lamps would burn in the damp.  This stop-
page proved very disastrous, for no sooner was he hose
?n to worh agan than the flames tacst oue airesh, setung
ire w0 the gas, which had lited n the

prog d but sfowly in this section ; for although the
Brockville chemical works were in operation from 1869,
and consumed a considerable amount of th utput_in
the manufacture of super-phosphate, the entire production
of apatite from the mines of Ontario from 1863 to 1875
averaged little more than 1000 tons pet year.  This min
ing was carricd on miostly in the form of open cuttings,
the deposits where e):rosa:d being worked out in shallow
pits or trenches, and deep mining was carried on toa vcr‘:
limited extent, the two deepest shafts reaching toa dept

ot only one hundred and thirty-four feet, and seventy feet
respectively.  This was on the teath lot of the sixth con-
cession of North Burgess, Subsequent to 1876 the out-
put for this district slightly increased the quantity extracted
between the year 1878 and 1889 as given in the last report

and causing a second eaplosion, vehich acted sitlar to
the hest. . Wath the exception of a couple burnt and one
sbghtly hurt, all escaped without injury.  An examinas
ton ul) the tunnel afterwards showed that the **damp”
was sume 300 feet back from the face and that the fire
wasncreasing.  The writer then decided to build a dam
actuss the tunnel and flood 1. This was commenced at

of the Geological Survey, both years inclusive, being about
16,000 tons. For the province of Quebec, the first notice
of phosphate mining is found in Vennor’s report for the
Geological Survey for 1873 74 5 a few tons being taken
out in the vicinity of the Little Rapids on the Lidvre in
.871.  The growth of the industry steadily increased and
in 1877 the towal ex{)oxl of apatite from the mines of the

apum 385 feet from the face, not, | , before a
third eaplosion took place, though slighter than the pre-
ceeding pnes.  This could not be built up as high as

was nearly 3,000 tons. The discovery and
leposits i ) Buckicah

:)pcning up of new dep n Templeton, B gl
and Portland raiged the output rapidly, till, in 1885, the
hi reached a total of 28,535 tons for the Quebec

desired in consequence of the damp b g >0 strong
that mea could not work at it.  To make doubly sure of
exunguishing the fire, and at the same time hecmetically
sealing the tunacl, a second dam was built 230 feet back
frum the tiest and high enough to flood the tunnel to the
roof for a constderable distance anside and this proved
effictual.  The water was allowed to remain 1n for about
ten days, when it was drawn off and the work of opening
up proceeded with.  This had to be prosccuted very
cautisusly as a very large volume of fire damp was pre-
sent, at one time not less than 25,000 cubic feet.  After
sume Lwo weeks work the place was cleaned up, repaired,
and the face reached, where 1t was found 2 fall of a con-
s salile height up had taken place. The metals from
this fall were found to be somewhat warm and caused
suine uncasiness at first, secing that so large an amount
of ure damp was present. The shale, however, is not
Intununous and soon cooled down. No explosive has
siiee Lieen used and sonie six fect of coal has been bared
by wall and wedge. The quanuty of gas beng given off
1> wery Lcavy, and it has beea decided to let the face
sl for a time to allow the to drain itself ; 10 the
Mmeantime a pair of slants are being driven down from the
seeund seam upper workings, which will meet the tunnel
muning connection and a good return to the upcast,
Suwe the occurence of the above fire thcﬂwrilgr h?n's,

district alone, which amount, has, owing to vatious cuuses
apgmcmly not been surpassed since that date,

Much has been written concerning the mode ot occur-
rence and _the geological relations of the apatite_deposits
both of Queb.. and Ontario by geologists, mining en-
gineers and experts of Canada, the United States and
Great Britain, and a great variety of opinions have been
put forth ly these writers on this subject.  Thus some
authors coptend that the mineral isof organic origin, and
urge in support of this view the presence of the ores of
iron, graphite, and the peculiar fossil firm Zozoon Cana-
dense, found in certain of the Laugentian limestones and

But whil':: many of the pyroxenic and quartz-feldspar
1ocks do assume the aspect of bedded dykes,n other
places these rocks unmistakably cut directly across the
stratification of the gneiss and associated strata and pene-
trate the containing beds at all angles after the fashion of
true dioritic dykes, and thus (hcy furmish quite conclusive
evidence of their igncous and intrusive character. But
further at a number of points dykes of pyroxene are inter-
sected by sub dykes of q feldspar rock, while
both these in turn are cut by more recent intrusions ot
fine grained and dark trappean rock.

The apatite has been decribed generally as occurning
cither in the form of beds, by some, or as veins by others,
while yet other authors assert that certain of the deposits
are in form of beds, and other portions are of the nature of
veins. By far the greater part, however, of the statements
made on the sulgccl tend to show that, in the opinion of
the writers, the deposits occur mostly in direct association
with stratified guetss and limestone, the pyroxenic rocks
being regarded as a portion of the gacissformation, while
their conncction with intrusive igneous rocks 1s for the
most part ignored. They are stated to occur in two ways,
viz,, in ion with the py g or 1 the
crystalline limestone, cither in the form of vemns or
scattered crystals,

In the paper published by Dr. Pearose in 1888, ¢ On
the nature and origin of deposits ot phosphate of lime,"”
a chapter is devated to Canadian apautes, whichis the
result of a somewhat prolonged study of these deposits as
they occur in Ontario and Quebee. ~ As tothe distubunion
of the apatite Dr. Penrose remarks that ** the mineral
occurs almost without exception in association with

yroxenic and horn blende rocks. This rule especially

holds teue in the Quebec district, where the phosphate
has never yet been found without being associated with
pyroxene rocks, possibly olten of vein ongin.” He fur-
ther states that * the pyroxenc rock is never found dis.
tinctly bedded, though occasionally a series of parallel
lines can be traced through it, which while possibly the

ins of stratification are probably often joint planes,
and sometimes when the pyroxenc has been weathered,
a})p:rcnl signs of Ledding are brought out, which are
often parallel with the bedding of the country rock.”
And again he says *“the gneissin some places has no dis-
tinct line of separation from the py , but scems to
have Dbeen impregnated with some of it, forming for a
few feet from the line of contact, a more or less pyroxenic
gneiss, which is casily decayed and eroded by weathenng.

In the report of the Geological Survey for 1863-66, Dr.
Hunt discusses the occurrence of apatite in the North
Burgess district, and states a number of facts, from which
we learn that t.hc mincml occurs there in two ways, viz.,

will

regarded by Sir\Wm. Dawson, Dr. Hunt, and Dr. Cary
as representing the carliest known traec of animallife. By
others the view is maintained that the apatite has resulted
from the action of a solution, bearing fluorine and  phos-
phorus, in what combination it is impossible to say, upon
a bed of limestone; and that this solution traversed the
main mass and was distributed by means of side fissures,
the result of which upon the limestone of the bed, was
to convert a portion into fluor-apatite.

By others again the opinion_has been stated that the
mineral has been  derived principally fram the pyroxe-
nite, in which it is generally found, that the pyroxenite
itself is probably derived from igncous sources, either as

bmarine injecti hile the L ian rocks were being

tepratedly been asked ** but s not R
From Ius above experience what other reply can he make
butno! Not under all conditions. The hole was well

formed or as subsequent intrusions, even though pre-
senting much of the aspect of bedded rock.”

firstin i Py , regarded at that time as
a form of gueiss belonging to the sedimentary series, 1n
which case 1t is generally massive ; and second, in the form
of crystals, often of large size, disseminated through hime-
stone.  In this casc the deposit frequently takes the form
of veins, the iated Is being py: mea,
sghene, cte. Theclose relationship of the apaute wah
the pyroxenic rozk is however clearly pointed out and the
statement is made that *“although not met with in ortho-
clase gneiss, the gramcc of apatitc scems characteristic
of the interstratificd pytoxenic rocks of this section, in
which it is generally fgund in small grains and masses,
alikein the granular and the micaccous schistose vancues.”
A number of cases are cited where the mingling of apatite
with pyroxene is readily seen, as well as of the association
of the apatite with the limestonc, in which case also there
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is a clear relationship apparent the two, the
pyrorene oceurring in the form of dykes or veins which cut
the limestone transversely to their strike and in which
there 1s very frequently a nungling of apatite and pyroaene
crystals.

Tn cases where the apatite occurs in the fimestone, hoth
in Ontanm and Quebec, the crystalline form is the pre
donment one.  Some of these crystals are of very large
size, wcighing: several hundreds of pounds, which are

e 1 to warrant the investment
of eapital for their extraction.  This form of deposit, how
ever, appears to be more frequent i Ontario than n
Quebee, though e the larter province several such aumny
areas have been worked, moge particularly in the country
directly cast of the Gatinean.

In a report on the North Buargess district by Mr.
Vennor to the Geological Survey in 1873 74, a description
of a great number of openings is given, from which it is
easily seen that the principal deposits in that scction occur
in connection with the pyrovent bands and he “ates that,
though many openings have been made in the crystathne
limestone, the mineral in these cases almost invariably
assumes the form of crystals, wiich, when su(ﬁcienllr

, are iny; , but which
generally do not compare in value with those in the
pyrovene rocks.

In the same report also a haef description is given, for
the first time, of the phosphate deposits of the Buck-
ingham area, in which he states that the apatite ocenrs
there in a pyroxenic roch, with which is associated a
good deal of orthoclase gneiss; and so strong s the
resen lance in some portions of the district hetween the
apatite an the containing rock that some hundreds of tuns
of the pyroxene were mined by one company under the
impression that the rock was phiosphate.

The Laurentian rocks of Ontans and Quebec, in addi
tion 1o the series of limestones and gneisses which make
up the bulk of the system, contain also great masses,
regarded by mnst persons who have studied the subject
in recent years as of igneous ongin, which nave been
mtrwded into the mass of the straified deposits.  These
itrusive rocks are supposed 1o represent portions of the
original magma or crust of the earth.  Among these are
great arcas of anorthosite already briefly alluded tu, in
whch the prevailing feldspar is of the variety known as
Iabradorite, together with great masses o€ syenite and
granite, diorite, trap, porphyry, pyroxenic and quartz-feld
spar rocks. The intrusive character of most of these 1s scen
m their action upon the strata which they penetrate, and
in the cutting off or distortion of the mass in contact,
or by the generation of crystals of various kinds in the
;im:iu or limestone or sometmes in the mass of the
dyke itself.  Some of these mtrusions have exercised but
little apparent influence upon the occurrence of economic
ninerals, but in the ~ase of others, notably the 'I)'Rcs of
pyroxene and feldspar, such nfl s very
marked.

The gneissic portion of the system comprises rocks
of various kinds, certain portions being largely quartz
ose, while others are almost devoid of quartz. Cer
tain bands are black and hornblendic while others are
red from the vrevalence of red orthoclase feldspar.  Other
bands again are highly garnentiferous while at times scales
of graphite are so thickly disseminatedd as to make their
extraction and purification a matter of economic import-
ance. In certain areas, bands of limestone, generally of
some_shade of white or grey, are:found and these are

ionall ish from the p of serpentine, in

The great dyke at the Villencuve mica mine consists
largely of quartz and feldspar. It has an exposed breadth
ol about fitty yands and lulluws clusely the sirattication of
the gienss, but at several points spurs break mto the rock
alongthecontact At Russ Mountan, Crown Hhill and High
Rock as well as at the mines to the north i the direction
of the High Falls ihe country goeiss wiach here forms a
series of llls from 500 ft to 700 ft above the River Litvee
1y intersected by a series of pyroxente and quartz-feldspar
dyhes.  Sume of these apparently run along the lines of
cation of the gneiss, while others break dieectly or
transvensely aco s the gaetssic strata ;. and at many places
the different dyhes suterlace one anothur i a wonderful
manner At Crown Hdl the great masses of pyranene
have throwa the gueiss entirely out of ats n-n'umi strike,
while several of the pits show a capping of gueiss above
the intrusion, A similae feature of thegnetss and pyroxene
is scen at the North Star,

That these amasses of pyrovene are deep seated is
seen at the High Roch andthe Nuith S workings,
at which points the opemings at the summnts of the
hills are at least 600 feet abuve the niver at thewr base,
white the luwer workings at  the North Star have
reached a vertical depth of at least that eatent and at
the High Roch, the most productive ground at present is
from the levels lands near the base uhhc hill at adepth
of uver 400 feet frum the surface workings.  1n bothtese
nunes which are s;ecially cited as showing the greatest

far as I have been able to study the deposits, has ever
been found in connection with the pyroxene-gneiss de.
posus; but frcn}ucn(ly. 1n the case of dykes of moderate
extent, where the gnesss is in cortact i both sides of the
pyroxene, the apatite is found along both margins of the
intrusion.  Tlns mode of occurrence also accounts for s
continuance along certain regular vein-like lines, since the
apatite generally follows closcly the course of the dyke.

While as has already been stated igneous and intrusive
masses and dyhes occur at many places in the Lauren.
t1an the area of the pyroxenic apatite bearing rock, 1s
1n so far as at present &nown quite linuted ; for as in the
case of the Eastern Townstup serpentine, where but a
comparatively small portior: of the rock is asbestus pro-
ducing so also much of the pyrcxenite is apparently non.
productive of phospl This y as to the
extent of any pamcu‘:\r deposit should be taken into care-
ful d when investigating the merits of & sup.
]{osc«l phosphate area, and in some cases doubtless a
diamond dull could be advantageously employed.

In regard also to other deposits of the economic
minerals found in the Laurcatian rock, such as graphite,
mica, asbestus, and presumably to some extent at Teast
the iron ores the same association of intrusive dykes is
observed.  Thus in the asbestus mines of Templéton the
asbestus bearing serpentine occurs in & narrow band ad
jacent 1o a dyhe of whitish crystalline dolomitic looking
rock, somewhat calcareous but which on cxaminati;m
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depth of workings, the prospect for successful miming
£ b ity of phosph s l 1s

m sofar as the g Y phosy 1
no less satisfactory at the bottom than at the top, In
fact in view of the intrusive nature of the apatte-beanng

ruck it would appear that the okl contention put forth by
some that the workable deposits were superficial i their
character st now be set aside, and ot may be regarded
as reasonably conclu: that the of this

the and prop

! Pyros dyke. Inthe serpentine near the
ntrusion, the asbestus occurs mostly in small veins, the
fibre varying in length from mere threads to half an inch,
though occastonally several of these unite to form a ven
of an inch or even sometimes longer.  That the serpen-
1inous quality of the limestone, upon which the asbestus
1 is due to the action of intrusive rocks would ap-

mineral in the pyroaene district will be hmated only by
the state of the market and the increased cost of mmng
from greater depths. The pecubiar interlacing of the several
Kinds of dykes 15 well scen at Crown 1hil and Ihigh Rock
where in one of the pits of the former mine, the pyroxenc
first cuts the gneiss, and 1s m torn penetrated by a broad
dyke of quartz-feldspar, while both are intersected by a four
fuot dy he of fine grained black trap-roch.  Not onlyas their
intrusive character in this way clearly shown but this
view is supported by the presence of various zcobites, and
other minerals peculiar to igneous rock, and mn crystals
of sphene, zircon, mica, &c., near the contact with the
gneiss.

In the study of the apatite deposits themselves at many
points a feature in regard to their occurrence was noted
which is wosthy of mention.  Thus while the nuneral 1s in
places dissenunated more or Iess through the mass of the
pyroxene dykes it does not appear in connection with
thuse of quartz-feldspar, with which however mica crystals
are frequently found, as in the case of the greardyke at Ville-
neuve.  Further it will be scen from the study of the
pyruaene dyhes themselves that many of these contain
Jitile wr nu apatite whatsoever, and that in the case of the
worhable deposits, the nuneral 15 almost always i close
pronamity 1o the contact with the goeiss, and thisis a
jrint of iImportance to be observed in the search for as
well as the working out of these deposits. At Ihgh
Roch and the mines in the vianty where the pyroaene
dykes are numerous, masses of gneiss, often of lumted
extent are held in the pyroxene, but the occurrence of the
phosphate in close proximity to the gneiss is scen in
neatly every one of the many openings in this district.

which casé not unfrequently small veins of asb or
rather chrysotile occur, which in several localities have
been worked to a huted eatent.

Over large areas the senes as a whole frequently present
awel banded or fied as if lung
from the alteration ol 7 In the arcas
now regarded as intrssive, while stratification does not
appear, a certain foliation is manifest, not only in the
syenites and anorthosites but wn certamm portions of the
Py areas, which tsh very probably
due to pressure dunng the great period of crumpling to
which these rocks have been subjected.

At different pomts throughout the district north of the
Ottawa, more particularly in the area celebrated for the
dep of phosy an anica, the of the several
masses of the intrusive rock to the surrounding gaeiss
can be well studied and 1n order to depict these more clearly
a senes of photographs were taken for the Geolnmien
Survey of Canada dunng the past season by Mr. I N.
Topley, which have been colored to show the gneiss, the
pyroxene and quartz-feldspar and the apatite.

Among wnnes thus illustrated are the Little Rapds,
the London, the North Star, the \illencuve, Crown Hill
and High Rock in the Lievre district, and the McRae mine
1 the Township of Templeton.

In the last named mine the pyroxene dyke which
carrics the apaute cuts directly across the stnike of the
gnenss, and has been mmed out almost entirely for nearly
a hundred vards along ats course, the sharply defined
contact of the edge of the gnassic strata with the mass of
the dyke being well exposed. At the Little Raprds mine
the pyroxene cuts the stratification of the gneiss at an
angle of about thity degrees, so that in the open cut
which 15 left by the remnval at the pyrosene, the edge of
the gnerss 15 also brought into view. At the London nune,
the pyroxenc for a part of the distance isantruded along
the haes of stratification hut the contact of the 1wo senes
of rock is abruptly and cleasly defined. Atthe North Star
mine most of the principal openings are in the pyroxene
dyke which follows l{lc strke of the gneiss, but
at several ponts 1n its course the ‘;nciss 15 thrown out of
ats regular stnke by the agency of the intrusion.

1 b

No dey of any importance have been found
in the regularly ‘stratified country gneiss at any point
though an occasional crystal, sometimes of large size has
been found,

At the North Star mine, in the main pit, which has a
depth of over 600 feet, two irregular deposits of apatite
are seen n the upper workings.  These do ne* show the
structure of regular veins, but, while pursuing aw irrcgu-
lady defined course in the walls of the cut, gradually
approach cach other as they descend.  Ranufying
branches are given off from ¢ither side of the main de-
post and the quantity of the apatite increases or
cinnmishes at various points thronghout the «tent of the
opening; the prospecis for successful auning beng appar-
ently as good at the bottom of the shaft as at the surface.
From the scries of openings made on this property, it
wauld appear that the apatite follows a somewhat regular
caurse 3 the pyroacac aear the gaeiss, but vecurs princi-
patly in a series of large bunches or chimneys connected
with each other by smaller strings or leaders.  Sometimies
these pockety hunches of ore are of irregular shape, and
)'lcl'l hundends of tons, hut present none of the character-
1sucs of veins, cither in the presence of hanging or foot
walls, while many of the masses of apatite appear to be
completely 1solated in the mass of pygoxene, though pos-
sibly there may have been a_connection through small
fissures, with other deposits  The lack of any connection

pear from the fact that wherever serpentineous limestone
occurs a dyheof duorite, syenite, orquartz-feldspar is inclose
proximity. So also in the casc of the disseminated gra-
phite 1t is found that near the large deposits or areas of
graphitic gneiss, masses of pyroxenc or some allied rock
occur which have evidently exerted a.metamorphic achon
wupon the adjoining strata, while most of the mica deposits
occur as crystals either in the mass of the dyke itsclf, often
in this case, a quartz-feldspar or in the gneiss, or lime-
stone near the contact.

From the evidence just presented, regarding the intru-
sive origin of the pyroxene or apatite-Dearing rocks, the
auestion of the formation of these mineral deposits may bhe
DLriefly discussed.  From many analyses, we know that afl
pyrosenes contain a very considerable amount of caleute,
ranging from twenty to nearly thirty per cent.  Since,
then, the pyroxcne 1n its intrusion with the gneiss must
have ascended along lines of fracture or least resistance, 1t
would appear reasonable 1o imfer that vapors charged wath
phosphoric acid, ascended along such lines, rather than
through the mass of the dyke, 21d that in certain portions
in proximity to the murgins of - ¢ dyke, these vapors im-
pregnated the sofiened or heated mass, from which, as 2
result of chemical action upon the calcareous portion, the
phosphate of lime was produced. The mineral would,
therefore, apear to owe ils origin to chemical agency,

rather than to organic.
It beng s o'cluck the meeting adjourned.

Evening Session.

On re-assembling Capt. Adams calied upon Mr. J.
McEvoy of the Geological Survey of Canada, Ouawa,
for his paper entitled :—

Notes on Hydraulic Mining in British Columbia.

Mg, JAS. McEVOY.—In the first efforts of the
pioncer gold seckers, the gold was extracted from the
gravel simply by the use of the pick, shovel and gold
pan or rocker. ~Sometimes a stuice box was added and
the *“pay dirt” shoveled into it was washed by a stream
of water, the heavier materials sucn as gold and platinum
sinking 10 the bottom were caught and held by the
riffles or cross-bars, there placed for that purpose.

This method of coursc was only applicable to the
shallow diggings, and as the greater part of the diggings
especiaily the richer pant were deep, operations had to b
conducted on a large scale.  Accordingly shafts were
sunk and tunnels driven to *‘ bed-rock ™ and the richer
gravel was carried to the surface and there washed in a
sluice box in the ordinary way. In some cases the
material was raised by hand power, but in the larger works
steam or waler power, (generally the latter) was used.
Where tunnels could not be driven to drain the mine, such
power was cssential to remove the water.  The degree
of excellence obtained by the miners in manufacturing the

between these massive apatites and the regl y
nesss is evident; and their accurrence in the pyroxene is
urther evidence in support of the view that these work-

able deposits are not n} ~rganic origin, but confined en-

tirely to igneous rocks.

Io certain cases where a supposed true vein structure
has been found, such structure can be explained hy notic-
g that the deposits of phosphate occur, for the most part
at least, near the line of contact, between the pyroxenc
and the gneiss.  The latter of these, reached in the exca.
vation, has been regarded by the niiners as constituting
the foot wall, owing largely (o the differeace in character
Letween it and the mrc%: which carries the apatite, and
also to the fact that the occurrence of the mincral ceases
when the gneiss is reached.  No truc hanging wall, in so

hinery for the appli of walter power, is a matter
of suprise, considering the crude nature of the material of
whichat had to be constructed.

After this manner all the paying crecks discovered wese
worked, and at the time, by 'many, they were thought
to be worked out; expericnce szowcd however, that
although most of the gold was confined to the lower gravel
a considerable amount was disteibued throughout the
entire deposit of the crecks. A short statement of the
manner in which the placer gold was deposited wiil
explain this.

During the period of erosion, before the glacial period
when the creek beds were worn down to the form in
which the bed rock lies at present, the particles of gold
set free by the grinding action of the boulders, collected
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in the bottom and were not carried far on accountof theie | and for supplies. On the otherhandifthe terraces ked | settle themselves better then we cun settle them by legis-
weight ~ Sometimes during this period the course of a | were suitable loragricultural purposes there isa permanent | lation or principles.  The case in California 1s settling
stream became diverted to a new ditection i whichitcon: | yearly loss for ever afterwand, even if such land required | itself to-day. Both partics are acting in geeat hannony,

unued to run, thus Jeaving an older and a higher channel
moone sie.  The existence of such channels is often a
matter of speculation to the miner and the solving of such
a question is one of the ways in which a geologist can be
of ‘practical assistance. The power which caused this
srasion gradually lessens in force and the channel begins
to block up and is slowly fillt to the height of the
rerraces now found lining the sides of the valleys. Durning
*his second period particles of golit are still being carned

dawnward and are necessarily scattered more or less
throughout the deposit. A third or last period s marked
by the water again cutting a channel through the deposits
«f the second period and in a natural way separating the
rold therein contained and collecting it at the bottom of
the present channel,

Thequantity ofgold deposited during the second penod
mentioned is not suflicient to pay the miner operating in
an{ of the ways already mentioned, To separate this
ol the Hydraulic system is used which at the same time
collects all that was missed by the comparatively com-
plete methods previously employed.

All the chims on a creck or past of creck suitable for

i

irrigation for where water can be had for hydraulicing it
can also be obtained for ragating purposes.  The land
worked over by this processis re~..red for ever useless as
itis covered with bare boulde 10 2 depth of 3or 4 fect and
over.  Sometimes in addi’ an to this Jand being destroyed
the tailings instead of vemgdumped into the river are

d other lower tlats thus doubling the
damage. ‘This question was for years a matter of litiga-
tion n Califormia and was eventually decided against the
miners. Al such operativns being prohibited in future.

DR, RAYMOND=The closing sentence of Mr. Mc-
Lvoy's paper seems to call upon some of us from the other
sude of the line to speak ; and, as [ was United States
Commissioner of Maning for a good many yearr, and have
some knowledge of the history of mining in the State of
Cahforma with regard to the effect of the tailings upon the
land, and also the effect of the sulkequent action of the
land owners upon the owners of the tailings, I will ask
the priveilege ot being allowed to say a word or two.

In the first place, whatever may have been the wisdom
on ather grounds of the legistation which took place in
Cahfornia—the litigation and legislation by  which
lic grold munes of that State have been shut up for

workin%ol)y this method are Ig; and beg ¢
at the bottom the whole creek is washed out, A 'stream
of water brought from wherever attainable, often froma

a good many years—nobady can deny the unfortunate
effect of that legislation in an economic way upon the
of California, For it had come to pass that just

;,ixc:\l distance, is undera head of one to two hundred feet
chirected against the gravel bank which slowly melts un-
der its force.  The mouth piece called a ** Monitor * 1s
so constructed vith a universal joint and counter-balanced
asto e easily operated by one man and pointed in any
drection.  Such a stream is very effective agunst a gra.
\'c! lnnk,.l:\rge rocks and embedded tree tranks being
(“mckly distodged. Al the aater fiows oft through a

ume caerying with it the smaller_material and bouldess
upto 4 or § inches in di; ‘The larger boulders are
removed and piled up on one side.  The flume 1s cons-
tructed of boards and is water-tight with the bottom
paved with sawn blocks to withstand the great wear and
tear of the flowing gravel.

The most difficull problem to be contended with 1s the
disposal of the tailings where the grade of the creck
below the plice of operation is low, when the flume has
to be carried a great distance to a suitable dumping
ground.  Unless there is a sufficient supply of water the
material frequently blocks up in the flume thus necessi-
taung watchmen tn keep it clear,  Sometimes it 1s found
practicable to t g an additional stream of water into
the flume some distance below the place of operation
which ensuresa safe transfer of all tailings from that
point downward.

The gold is caught in the same manner as in the ords-
dary sluice box by riffles. \Where very fine gold eaists
blankets are placed in_ the bottom of the Aume or some-
umes amalgamated plates or mercury. Thesc rifiles
should be placed at a sufficient distance from the com-
mencement of the flume to allow the gravel to be well
washed so that the particles of goll may be well polished
hefore coming in contact with the amalgamated plates.
There is no doubt that some fine pasticles still escape
but it is safe to say thatthis method by far exceeds others
m its closer imation to0 a I ion of
the gold,

Many localites in Cariboo have been eatensively
worked in this manner for years notably Stout’s Gulch,
Conklin Gulch, Grouse Creck, the hill sides of William’s
Creck, North Fork of Quesnel River, etc., cte.  Many
sull remain untouched by the Hydraulic System, sorae
have never been **bottomed” even by shaft; notably
Slough Creck.  All the tributaries of the upper part of
this creek paid well, but the presence of **slum” or soft
mud 1 the bottom of the creck prevents the miners
reaching the bottom as the mud oozes upward filling the
shaft as quickly as it is yemoved, A company is now
heginming operations on this creek with very good pros-
pects of success,

PE P

Charters have been issued to work several of the larger.

crecks by the Hydraulic system or otherwise, but as the
grade 15 generally very low aud the bel rock decew, a
areat expenditure of capital is required befare any paying
results can be obtained, however ; there is little doubt of
a rich harvest eventually rewarding the uadertakers.

Several machines have bees invented for working
weavel deposits. Their object being to overcome the
«ltheulty of removing the tailings, and to dispense with
the necessity of a latge supply of water. Once these
machines are in operation, less than ten miner’s inches of
water suffices.

The tailings are carried upan clevator and piled to one
sule, drainage thus being only rtequired to remove the
water,

Duning the tast few years the Hlydraulic system has
Leen applied to the low ‘terraces and river flats along the
Veaser river. The gold here is generally confined to one
{aver of gravel, but the covering is too decp to allow of
u heing profitably removed by'imnd. In operating this
1t or ground, care should be taken to sccure the shortest
transfer for the tailings 1o a dumping ground. This is
generally accomplished by working from the river front
b hward at right angles, across the claim,

Before closing it would De well to pause long enough
1 consider the ultimate profit or otherwisc of such enter-
Inines, As far as the crecks of Catiboo are concerned
tlare is an undonbted benefit with no after bad results

+ when the terraces of the Fraser river come under
cmsideration, it is not so casy to say so.  Unquestion-
4y it is profitable (o the owners and also to the country
i propostion to the amount of moncy spent in rwages

at that time what is known as the silver question had
produced, not only in the Umted States, but in all civilized
communitics, owing to the relationship of exchange, a
very great deal of perplexity and trouble, and the stop-
page of hydraulic mines in California just at the time
when they would have become and continued until now
10 be a source of large annmal production of gold,
aggravated a trouble which was due on the other hand to
a very extraordinary increase of silver. By our double
action in the States, on the one side by shutting up
10,000,000 of gold fer annum, and on the other side by a
sort of legislation in regard tosilver otes, which stimulated
the production of such ores outside the States, and which
has in that way established n Mexico, largely with
American capital, a capacity only second to_ that of the
United States, we have halved our productiou of gold ;
and on the other hand doubled our production of silver.
Thus we have in both directions done the utmost we
could to aggravate much of the trouble which has afilicted
the countries of the world.

Now, as to the wisdom of that legislation in California,
taking another standpolnt altogether ; namely, the stand-

mt which [ have no doubt Mr. McFvoy takes, the
interest of the future and permanent value of land. Perhaps
Iama litle prejudiced against the but I think
that the question, and the answer to it, depend very
largely upon another question, namely how mwuch land
are your tailings really spoiling, and what is the land
worth now, and how much is there left, after you have
spoiled it, for the ordinary uses of mankind ? In other
words, how much land can you give up to the industry of
mining gold 2  Wegiveup land to other industries.  We
do not insist that persons who have absorbed land by
putting brick buildings on it have thereby necessarily
njur ity. Tl , itis a comparative question;
though I grant freely it is a serious matter to hurt agri-
culture.  But thenatural law makes agriculture, even
if the so-called agriculturist has come and settled in the

',;‘ hood after the nui: s as was the case in
California. We went to Califomia and found gold ; and
we developed the country which never would have been
thought of but for the gold.  We began to dig gold, and
the grangers who came to settle in the vitlages and after-
warﬁs sued us for damages, came there on purpose to be
injured. They were like the virgins in Don fuau, who,
Byzon tells us, stood around waiting for the ravishing tor

in. They—the grangers—could rot make anything in
farming, but they came there ; and that to some extent
was the nature of the persecution in California 3 which
ended in shutir |, |+ hydraulic mines. The pretence
about the ““navigable ” nvers I think none of us need
discuss. Those of us who have seen the St. Joachum and
Sacramento Rivers will agiee 1 think, that the sooner
they are made unnavigable the better.

It is a very curious fact all over the world that agncul-
ture fills up the rivers more thanmining,  As 2 matter of
fact, in somc cases in California, we went down to the
beds of the rivers and found the nwsance there. It came
from the plow of the granger, who, having broken up the
surface of the ground, had made it casy for the rains to
wash it into the rivers. But that mere injury to navigation
was not, after all, everything. It would be dishonest to
deny that the serions matter was the covering of arable
ground with sandy deposits of wilings which certainly
was not arable ;3 and of course, if we had covered it seve
eral feet with boulders we wonld have made the matter
still worse.  But I take the frecdom of saying that I do
not think the amount of land injured in hydraulic work
by being bared in that way would be a very serious matter,
A much more serious matter is the actual disposition of
the tailings ; and that is an cvil on the face of it that gocs
on for years and years. You may be careful with your tail-
ings. You may build up in the last 30 years strong timber
damis, and you pile them up and keep them out of the
way. But by and by when you are gone, and the property
passes into ‘the hands of another company, and they do
not want to repair merely ancient dams ; and presently
some extraordinary freshet comes along, and then the

“tailings of a generation go down and spoil a county 5 and

it is a very serious matter, and no !ight matter to settle
where the line should be drawn.  These things, I think,

in teying to wake the samd pay the expense by putting in
dams which will impound the tailings safely that will
probably pass by.

There is :\nul\‘ncr facy, namely, that farming people do
not find it any use for them to gl:l\'c arableland, and have
nobody to eat the products.  They have been ruined quite
as much as any of us. [ have been in county after county
in which the closing of the mines has rumed the farmers.
This is particularly so in Califormia, as the farmers do not
raise great things as in the East, like wheat, but go in for
the cultivetion of vegetables and garden truck, &e., for
sale in the settlements, No customers anywhere n the
world are as good as_the miners,  They will pay almost
any price.  And so their market is the best market in the
West.  But there are a great many mnstances in which the
land to be destroyed is not worth cnough to worry about.
There is a great deal of land yet lefi on mother casth;
and we can spare some for towns and some for unwversities
and some—for hydraulic mining.

MRr. MCEVOY—I might s:\?' that in Brush Columbia
the sitvation is peculiar as the amount of agneultural
land is small 1 with that of Califc

In Cariboo we set an exawple which I think the Ameri-
cans might follow ; as the Government agent thereunder-
takes to extend the bulkheads from time to tnwve to keep
the tailings back, as necessity requires,

Carr. ADAMS—Does Mr. McEvoy know the smallest
average yicld of gold to the yard from the gravel that can
be profitably worked by hydraulic processes?

Mg. McEVOY—Some few conts per yard.
remember the exact figures.

Dg. RAYMOND—OQur average actual hydraulic yield
in California runs from 15 10 18 cents in the cubne yard.
We think we could handie it at 3 cents.  That would not
include the cost for the tailings, and bringing waterto the
proper head.  Qur hydraulic fields i California are geners
ally surrounded by roch. A great deal of the moncy has
been spent there in rock tunnelling,  That costs money,
and takes a great deal of time ; and many miles of these
rock tunnels had not got fairly to work to show what they
could do, when the courts shut up the business.

Mg, MCEVOY—~I do not know of any instance of that
sort of mining in British Columbia. ¥ quite admit the
force of the argument of the necessity of sacrificing to
some extent the future for the development of the present.
But L would like to ask if the agricultural products of
California do not to-day far exceed the mining products.

Dr. RAYMOND—I will say very frankly that the
agricultural products of California so far exceed the mining
products that they could easily afford to submit to a loss
of a certain j ge of the agricultural p for the
sake of the mining products.  The point is really not that
the agricultural products of California are not going to e
destroyed or wiped out by the resumptionof the hydraulic
mining industry, but how much can begiven up to mining.

Mg, MCEVOY —All lands are the national heritage of
mankind and no owner of land has a right to destroy it
for any purpuse and render it uscless to his successors.
Agricultural land will go on producing food, which 1s of a
polsilivc value to mankind, while gold is, of itself, no
value.

1 do not

Apatite Mining in Quebyc.

MR. J. BURLEY SMITI! {Glen Almond, Que.)—
The greater_proportion of Apatite mined in Canada has
been raised in the Ottawa district of Quebee, and as the

logical pt of will no doubt be ex-
Enuslivcly treated by Dr. Ells in his paper at this meet-
ing on the Apatite depostts of the Ottawa district, I pro-
pose in that portion of the subject I have taken up to
confine myself as much as possible to the commercial
and industrial aspect of Apatite mining, describing as
briefly as possible the economic value and use of this im.
portant mineral and_the prospects of the industry gener-
ally, especially as affecting the Jocality in question. The
practical questions of hing for, mining and winming
the mineral and its preparation for market hing
on the geological features only where it becomes really
necessary to illustrate any point connected with the win-
ning of the ore from the racks in wiich it occurs.

To those who may be quite unacquainted with the sab-
ject I may state that Apatite is the name of one of the
various forms in which phosphate of lime occuts,

It is found in many parts of the world, but no where
cqual in richness and purity to that variety discovered
more than 30 years ago and worked up to the present day
in Canada.

The Chemical composition of Apatite is theoretically
phosphate of lime 91 to_ 92, chloride of calcium o0 to
0°42, and fluoride of calcivm 4°6 to 7-7. It has a specific
gravity of 3°16 to 3°25 or about three and a quarter timesas
heavy as water and its hardness is=5 to 6.

Inapy it isan gly L mineral,
semi-transparent and the Canadian varicties are generally
of a bright sea green, red, brown, grey and blucish ac-
cording to the admi of various which en-
ter into ils composition.

Tts chief cconomic value is for the phosphoric acid ob-
tained from it and its chief use is in the wanufacture of
superphosphate fentilizers or plant frod used in agriculre
to restore o' 1 soils thosc el of ferulty
taken from it by continual croppings.

In the ycar 1669 Brandt, of Hamburg, discovered
ghosphorus to be onc of the simple clements and in 1769

cheele discoverad its presence in the bones of men and

FTRY

animals.
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It is present in considerable proportion in plants and

the agriculturists

B v

the agricultural chemist of to-day is able to state the
exact amount found in the various roots and plants
which goto make up the food supply of the world.

Phosphorous in the shape of phosphoric acid is there-
fore an important factor in the economy of plant and
animal life.

It is absorbed as food by the roots of plants of which
it forms one of the principal inorganic constituents. The
plants become the food of the animal kingdom where it
chiefly enters into the formation of bone and tissue and is
again in the natural order of things restored to the soil as
an original element of its fertility insuring a constant re-
production.

But in the artificial state of things now existing, with
a dense population closely packed on small areas and far
distant from the source of its food supply, these elements
are not restored to the soil but are from sanitary reasons
chiefly allowed to run 10 waste with no better result than
the pollution of our rivers and streams.

Monsieur Grandeau estimated some time ago that one
year’s crop in France represents 298,200 tons of phos-
phoric acid of which only 151,200 tons of ph®sphoric
acid were recoverable in the stable dung, thus leaving a
deficit of 147,000 tons of phosphoric acid, equal to over
one million tons of superphosphate, to be made good by
other means.

He also estimated that the entire number of farm
animals in France in 1882, representing a live weight of
6,240,430 tons, had accumulated from their food 193,453
tons of mineral matter containing 76,820 tons of phos-
phoric acid.

When it is considered that this condition of things is
going on in all the densely populated countries of the
world, and how much phosphorous must be extracted from
the soil every year to make the bones and tissues of
animal life, it will be seen how necessary it is that at least
as much phosphorus should be returned to the soil as is
taken out of it, otherwise it will become utterly worn out
and unproductive. .

In the early efforts to make up the deficit, bones were
used on account of the large amount of phosphoric acid
contained, and were indeed the first source of supply for
the manufacture of artificial manures. .

From the respect we all have for the memories of our
deceased friends and our desire that their bones should
rest in peace, we can feelingly realize that this source of
supply is inadequate to meet the deficit.

Professor Liebig once wrote the following warning :
‘“ England is robbing all other countries of the conditions
of their fertility ; already, in her eagerness for bones, she
has turned up the battlefields of Leipsic, of Waterloo and
the Crimea ; already from the catacombs of Sicily she has
carried away the skeletons of many successive generations.
Annually she removes from the shores of other countries
to her own the manurial equivalent of three millions and
a half of men; whom she takes from us the means of
supporting, and squanders down her sewers to the sea.
Like a vampire she hangs upon the neck of Europe, nay
of the world, and sucks the heart blood from nations
without a thought of justice towards them, without a
shadow of lasting advantage for herself.”

Notwithstanding this touching lament it was Prof.
Liebig himself who first suggested the treatment of bones
with sulphuric acid and thus started the scientific manu-
facture of artificial manures in Europe.

It is stated that as early as 1822 England imported
over 30,000 tons of bones from Germany, and it is known
that in recent years she has imported from various sources
as much as from 70,000 to 100,000 tons a year.

There are of course many other sources of supply of
phospharic acid for agricultural uses, the most important
of which has been guano. Since its discovery fifty years
ago, as much as 400,000 tons has been shipped annually.

But it can easily be recognized that these sources of
supply will rapidly become exhausted.

Basic slag is also largely used as a phosphatic manure
in Germany, 30,000 tons having been used in one year.

None of these sources, however, are likely to supply the
ever increasing demand for phosphatic manures, and it is
to the practically inexhaustible deposits of mineral phos-
phates that agriculturists are to look for their permanent
supply.

Fortunately for agriculture, though perhaps not so
fortunately for the Canadian phosphate industry, mineral
phosphates are found almost everywhere and frequently in
enormous quantities.

The constantly increasing demand for super-phosphates
has not had the prosperous influence on the Canadizn
Apatite industry which might at first sight have been
expected.

If Canada was the only place where the mineral
existed uudoubtedly both owner of mineral lands and the
capitalist adventurers would have had v
indeed. It is however, found in its differ
many partsof the world,and the increasin,
led to more energetic search and exploitation, with the

result of excess of supply over demand and the phosphate
market has been flooded. The reckless speculation in
some countries and the keen competition to raige large
quantities of ore regardless of cost, not merely to supply
the demand, but to boom the mineral lands for sale has
unsettled ;he market altogether. Prices have gone down
enormously, partly because of excess of producti

hiehy T g)k’ y production, but

bpcause the manufacturers do not know
to what extent this excess ma

y reach, and whether it may
not for many years exceed the regular demand in spite of
the enormously increased use of superphosphate which is
certain to follow in new countries and old, as the new land
of the former becomes as impoverished as the latter, and

ery fine times
ent varieties in
g demand naturally

{of both become more scientific from
sheer necessity.

It cannot be denied that there is at the present time a
most serious crisis in the Apatite industry of Canada. In
spite of the enormous increase in the supply of mineral
phosphates from all parts of the known world, the Canadian
Apatite has continued to hold its own up till now, partly
because of the extreme purity and richness of the ore and
partly because the output is comparatively small. ’ The
shipments of Canadian phosphate have not exceeded an
average of 20,000 tons annually, during the last ten years
whilst other countries have figured up to hundreds o’f
thousands of tons, and there has been little difficulty in
placing her small output at remunerative prices while the
were high, but now she stands face to face with keez
competition and very low prices.

From the high character of the mineral it is considered
a va)uable material in the manufacture of superphosphate
it yields a higher percentage of phosphoric acid solubk’:
in “;:lter _than any other raw phosphate material. Tt is
much easier to grind than any other varj i
phosphate. & Y ariety of mineral

The mineral is practicall inexhaustible { i
and the recent evidg,nce of %r. Ells, Mr. u:enzu%];;z’
Mr. Ingall and other scientific geologists goes fa;
to show that the present shallow surface pits and
even the deepest one of 600 ft. (at North Star mines)
are but_mere burrowings compared to the almost limitless
depths in which these rich deposits may be lurking, and
who can define their magnitude and purity underg'these
conditions. But it is difficult and costly under any cir-
cumstances to mine, and it is only by patient scigmiﬁc
and Systematic working, that these mines can be profitabl
carIm(eid on in the future, P Y

t depends therefore, in a great measure u
attitude of the owners of ﬁining land andp?l?eﬂcl::&:z?ies‘:;
who have already invested large sums of money in th
exploitation, whether the industry is to die out or beco! .
oncI:) of vast importance. ne
rices are very low now and I do not see
gf a 1:>_etrmanenth risehfor some years to comea:‘);dpvrvzsg‘e:;
€ quite sure that the old high pri ik
be '(E;cur e g Prices are not ever likely
e characteristics of the deposits i
of other countries and the metl? oERessphate of lime

ods applicable to workil
them go at the same time to show that prices are n%gt

likely to be any lower than at present and i
wh
have to do now is to t Accon e

and ‘‘cut our coa i
our cloth,” and see irfyby better and motrea?c?;r?c:lr:\gicﬁ
methods of working we cannot mine and ship phosphat
to gge}: the present prices, phate
igh prices for both high and low

resulted in careless hand to %nouth ways ogfr ﬁii:&es have
. The ore from its bright and attractive appeara;xce and
its beauufpl crystals and color so distinctly in contrast ¢
the rocks in which it occurs was easily discoverable Il:
was indeed found by accident and was known to lur;lber-
men and backwoodsmen by sight long before its value as
2 commercial commodity became known. A den,and
sprang up for it and the farmers and settlers comnenced
to dig and quarry it from the surface * shows,” as th
are locally called. v

The vast volume of rock known by

: e of . y the nam
Laurentian formation in which the Ap ¢ of the
from north-west to sout

atite occurs ru
: h-east through of
Ontario and Quebec,

L the Provi
) > ! and is characterized by the bgige(sm(:f
line of its synclinal troughs and anticlinal ridges and it is
when the ridges of gneiss, with its overlying limestone
come 1o the surface that the Apatite deposits have be
principally discovered and worked. o
The Apatite ““shows ” are sometimes fo
ficial deposits in hollows of the rock, oftent
llz)xrﬁ) areas _shoging somcthing of the appe
ut being mixed with the partially decom i
of the rocks.in which the ghoslah:te is fosg‘s]ec;ngort:;?ns
more especially degraded by the decomposition of :.?\
pyrites, which is one of the most objectionable featy; .
these bonanzas are not always so valuable as wouldrei
first sight appear from their accessibility. #
They }Eave on the contrary but too often led to th
squandering of vast sums of money in the indiscriminate
dlgg{ng_ of useless holes all over the property in the semﬁ
for sxmx'lar .deposits, rarely with success, without servin
as a guide in any way as (o the true method of occurrenceg
Local prospectors have been employed by speculators
to uncover and lay bare to the sight these attractive showss
maps have been made by irresponsible experts a; (’\
illuminated with dubs and splashes of emerald greent:)
red covering acres of ground, regardless of scale '
The very name of Ap: '

atite has been used to ac
cou;
the apparent want of order and system, ot for

Even practical miners and experenced m
eers have been misled by the indisputable
placed before their very ‘eyes large uncovered surfaces of
the mineral, often mere crusts of a few inches thick. No
one can walk over the estates of some of the minés now
properly developed without observing what large sums of
money have been spent in sinking holes which have
yie'lrc{;ed nothing and proved nothing.

e earnest attention of scientific geologists

recently been attracted to the suhgect f:ld tl;:‘,s l::;::;v Z;'
their patient investigation proves that the occurrence of
Apam_e is systematic and orderly like alt things in nature
and will be of immense advantage to miners in the future
by showing how the mineral lies and how it should be
sought for. Occasionally these surface * shows ” have
lgd down immediately to large pockets or bunches of ver
high grade ore from which many thousands of tons have
}mﬁn ra:s;d b‘ut this is exceptional and the miner who
ollows this plan is only too likely i

fellows hole}:. y ¥ to sink a great number

und as super-
lmes covering
arance of beds

ining ‘ engin-
fact of hagilng

They are, however,
deposits in the neighbo
logical sequence in pro
be able to accurately |
the pyroxene dykes
deposits occur.

of
clearly the indication of 1"’3“1‘% in
rhood and if rightly followe ¢ will
specting the intelligent !nmeion o
ocate the position and_direct n
in which the real and perma

. ¢

Sometimes the shows appear on the surface h"{1(3 at:;)'
outcrops of true but irregular fissure veins, having ¢ €U
defined hanging and footwalls, and have been follo ess
down to a considerable depth showing also a more o
regular continuity of direction. ein&

Again they are found in bunches like pipe or pot l‘;ows,
. But in whatever variety, except the surface bed $ ts O
in which case the Apatite is mixed with fl’agmenently
gneiss, pyroxene pink calcite, feldspar etc., very freq\]!s and
containing a number of apatite and pyroxene nysml e
earthy impurities forming a debris, which is evident y s
result of decomposition or weathering of the eg({l’fha’
portions of the upturned edges of the rocks wh’csc0f
most likely been washed or rolled away in the cOurs o
time from their original locality, they are always f?ut:l the
or near the point of contact of the pyroxene wit
gneiss. e and

Whatever may have been the origin of the Al’a‘-“‘; und
how it came there there is no question that the ore i (:jiﬂg
only in and accompanying the pyroxene which acCO‘; kes
to the opinion of the best authorities are immiense ynot
intruding through the stratified gneiss to the surfacfimes
always, however, coming quite to the surface but somé
covered with a cap rock.

A tite
Experience shows that it is useless to lcok for AP®
away from these conditions.

. . ked

The deposits having the appearance and many gruue

characteristics of pockety, veins cannot be call d
fissure veins but havin

n
g these characteristics lheY.carbll: to
should be sought and mined for on a system applicd
vein mining, They have often walls corresl?ond“r}gheif
the foot and hanging walls of true fissure veins. ing
direction is not uniform but generally N.E. S.W. va.l')r’ to
some degrees, but a group of these deposits aPPeasamc
always run parrallel to the same axis, having also the nat€
inclination and though the so-called veins may alter uit
from wide bunches to tiny thin strings they never 10!13
give out and may sometimes be traced for a very
distance. uch
Again they are traversed by dykes of evidently nrzing
more recent intrusion than the pyroxene dykes cu s
right up through them to the suril;ce where they Prév,
the a;pearance of hogsbacks. At these points the ing»
like deposits are thrown to one side or the other fs»’mctio
as 1t were cross courses, often widening out at the jud

. p uré
Into considerable pockets. Perhaps the strongest feat

i the
is that the so-called vein will often continue to follo¥

1l
face of the cross dyke for a considerable distance la“:::b
and frequently right up to the surface. 1 am quite ufusioﬂ
to account for this unless it has been by the r€

; b
caused by the igneous effect of the last intrusion-
great number of a})atite and pyroxene crystals D€2
surface strongly

rt
-1 the

avouring this view together with ¢
burnt appearance of the rocks at the surface. » op Jost
In following the lead it is not * struck out” Of thp
but continues on the other side of the dyke under the

same conditions though thrown to right or left as
case may be. Kets
At or near.the junction at the surface irregular poc ks
of considerable size are often found in the burnt rodis_
contamning ore of very high grade though often sed
coloured and degraded by admixture with the decomP

pyrites, etc. .. of
In some cases as in the celebrated Emerald ﬂ?".‘eing,
the River Du Lievre, and the Squaw Hill mine adiolfl, o
four or five of these so-called veins occur, having 2 (058
characteristics I have described. -The dyke cut$ ac put
on the Emerald property and the leads are throw? ing
continue again on the other side of the dyke, retai? in
with singular regularity the distance between medmthe
parallel.  On the Emerald side the pocket calle rons
““big Murray pit ” occurs, from which thousands of st

of ore have been raised, and on the other side the aln('l,
equally celebrated Grant pit occurs, which appear$ t he
on the same lead, allowing for alteration caused b 4 on
throw. Owing to the rugged character of the groun =

the surface and the dumps surrounding the Wo'kmgsg:z;l
might not at first sight be noticeable, but from an 8¢ 4
survey made, both of the surface and the l’ndergroallel
workings, these leads are found to be almost "ﬁ e5
running in the same line of direction on both proper the
viz.. N.E.-S.W. On the Emerald side of the dykefour
veins are five in number, and on the Squaw Hill side ters
showing that there is still one undiscovered on the ]"t.w,s
although since the survey was made certain indlca“an
of the fifth have been found which point to its exact
regular occurrence. and

Now from the general appearance of the surface din
underground workings of all the mines I have visit¢ ble
the Ottawa district, the same characteristics are t.mc‘lame
in all, and there is clear evidence to show that if al o
mines of Quebec and Ontario, those fully developed & 1y
those yet only in the prospecting stage, were prOP?;ve
surveyed and carefully plotted, the result would P
that the uncertainty of the occurrence of Apatite i}ﬂsdﬁc
been established by the collateral evidence of sciePt! 'y
geologists, but is rather the result of the frugmen'al. ae s
crude experience of isolated prospectors and mif
operating over a very large area, forming strang¢ anoc
mythic reasons to account for something &ey could
not be expected to understand or explain. ‘

Geologists cannot afford to be ogmatic, but the c:lt;
haustive reports and essays of these geologists of (,:“n&'ng .
who have spent so much time in patiently investig® 4
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:\}:e::b.l::?tt appear to agree generally in their deductions,
Clusin1 ?1 within recent years, and seem to prove con-
mode 0}’ that there is no very great uncertainty in the
and that occurrence of this mineral if properly approached,
alread ls}grtmg from the gathered facts and experience
and w?thm open to him, the explorer may find it easily
can o certainty, and mine it _with the economy which
to b ly result from knowing definitely how and where
Egm. and how to work it when found.
the 0f;tlmpmved geological maps which are sure to be
use to C‘Zme_of these researches will be of the greatest
more b 1patxte miners in the future as they will show
the zon v less definitely the position and composition of
T e in which they have to work.
Positif) Co}ored photographs of Dr. Ells, showing the
Patit: of the pyroxene dykes and the occurrence of the
N s ;)n them are of the utmost importance to the
of writtw O may at a glance ascertain more than pages
to Worken explanation could give him.  On commencing
thoren hzi new property the miner should make himself
Mine g ); acquainted with the rocks in which he has to
those rstly by reading the results of the investigations of
se who have made a study of the matter for years, and
Ze?] tCan]eful examination of the speciments in the magni-
at Ouco lection in the museum of the Geological Survey
_opemt.awa.. He should then visit the other mines in
o dlon in his neighborhood and see what has already
H one—not necessarily for imitation.
s I?:Vlrllg made himself thoroughly acquainted with these
mak; :u d carefully prospect and survey his own ground,
teening only such preliminary shallow trial pits and cos-
mime gls as are necessary to establish the position of his
asmr?] ground which will be found usually to occupy
o all area compared to the vast volume of barren rock
mposing the general area of his property.
arix}:e p}(l)sltlon and run of this can best be ascertained by
i thg the rocks at or near the occurrence of the pyroxene,
. owe neighborhood usually of the easily seen surface
tar 1S—carefully avoiding undue disturbance of the na-
al appearance of the surface of the rock by blasting if
Possible,
o ’(I;he §mall trial pits and trenches should as he proceeds
par (>t\3rse be marked down on his plan.  From the com-
ind?cw? position of all those which show phosphate, or
direc(a'tlons’ he will find that there is a logical sequence of
ror ion, and his previously acquired knowledge of the
cks themselves will enable him to locate the zone in
which he has to operate.
in Hefshquld above all things avoid the unnecessary sink-
m§ obeblg and deep shafts wherever phosphate shows
fo y be found as has been the old custom, in the effort
is (:’allse a large quantity of phosphate immediately. It
sh r“y in very rare instances indeed that these costly
afts sunk down to follow shows have ever proved suc-
cessful,
m;\lI}llmng companies have themselves been responsible for
a ch of this wasteful kind of work by expecting their
vgents 10 begin and raise an immediate output the first
Year equal to that of the annual output of the best krown
and successful mines.
rej;hey themselves having been probably misled by the
) delzc rtg of these experts who have too frequently glowir'lgly
ton ribed them after only a hasty and superficial examina-
miﬁ’t‘mlng for Apatite requires as much skill as any other
the nl;a of equally difficult occurrence and it is better for
conre a]nager or agent to §pend twelve months or more 1n
with ctly locating his mineral ground and developing it
. a view to the future regular output rather than to
Immediate returns.
edHavmg located his mineral ground his technical know-
gaigea no matter in what kind of minin it has been
deveei » will then enable him to estimate the amount of
tool opment work to be done and the machinery and
beus most adapted to be purchased for his work ; and still
ace er, he will be able to consider and' estimate more
gm“ra;;e]y whether or not the prospects of his mineral
tur \mf are sufficiently promising to warrant the expendi-
Woeko his company’s capital in permanent development
- rk at all. . In some cases it will be found that it 1s bet-
¥ to abandon his ground altogether at once and seek a
new one.
iSVVhereas had he adopted the old custom the capital of
‘expgzgl&ar)y would at this stage have been considerably
more in costly shafts, etc., without proving anything
de'erhehwnt_er’s own experience is that the sinking of one
testp :_ ;ft in properly located mineral ground is a better
put g the whole property than half a dozen shallow ones
r own at once and almost at random and before the
gi{lt could possibly have really understood his ground.
de s it has been shown by experience that the largest
m Posits of Apatite occur at or near the cross dykes and
ma)’ lE)e reasonably inferred to continue so in depth, it
wﬁyhe assumed that no better spot could be selected at
3 ]ic to sink the shaft, keeping far enough away from the
‘dg e to avoid striking its wedge-like angle at some depth
th wn, and having to sink for the rest of the distance in
e extremely hard rock of which these dykes are com-
Posed. .
imh és well to. commence the shaft vertipally if it is
de;;tnh ed to be a permanent one and carried to a great
worl because it is more economical in the regular
or ings afterwards, for well known reasons—making
ti’;s-c_uts at intervals to test the country rock.
s dlamond' prospecting drill bringing out cores is very
';3 ul for testing the ground as the shafts descend.
ble ut cllf the lead has a.conside.rable inclinatipn, it is desira-
att ;n more economical to sink the shaft in the lead and
e same ascertained angle, because it would then be

sunk in the pyroxene which is a comparatively soft rock
and it would take in all the phosphate bunches which
might occur and a more or less quantity of the ore might
be raised, though unless these are very large it is not very
profitable, as the ore is very much mixed with the debris
of the shaft sinking. .

In either case suitable provisions should be made in
sinking the shaft for making galleries or drifts at ntervals
for testing *he extent of the jead right and left, and for
crossing into other paralell leads—and for permanen:
drifting and stoping should the ground prove rich.
may here state that phosphate lends itself very well to the
operation of overhead stoping, and by an arrangement of
head stalls the mineral may often be obtained very pure
and unmixed. '

If it is determined to sink a permanent shaft it is
always advisable to erect proper buildings and machinery
at the pit-top at the very beginning, because the economy
and speed in sinking a shatft depends very much on the
proper arrangement of air compressors, rock drilling,
hoisting and pumping machinery. . .

In commencing a permanent shaft, consideration should
wel and water required for

be given to the question of ft .
boilers and machinery used. If there is any water power

in the neighborhood advantage should be taken of it,
even if at a considerable distance away—the cost of long
transmission pipes and loss in transmission not being of
such importance as the permanent purchasing of fuel and

its haulage up to the boilers for steam power.
Cobbing and Separating the Ore. —The old planof break-
nd other impurities with

ing off the ore from the pyroxene 2 mpul
hammers and the usual picking and screening 1s perhaps
the most unsatisfactory and costly part of the whole ques-
tion of winning the ore. It is an utterly crude and ill
adapted method and until a mechanical method is worked
out by which the ore can be separated and classified there
is little prospect of phosphates being prepared cheaply
enough to meet the requirements of low market prices, or
even the rise which we hope for and anticipate.

The hitherto imperfect separation cannot better be
shown than by the fact that while theorectically apatite
contains 9I to 92 per cent of phosphate of lime, the high-
est grade of that now prepared for market does not exceed
80 to 86 per cent at the outside, while the second or lower
grade does not exceed 65 to 70 per cent.

On account of the vein stuff and the composition of the
impurities found mixed with the ore itself being almost
alike in specific gravity it is a most difficult matter to
achieve a satisfactory separation by mechanical means.

The writer has himself given special attention to this
subject and has made innumerable experiments but with
indifferent success. . .

It is however, a point well worth the consideration of
manufacturers of classifying andseparatin machinery, who
do not appear to have devoted much of their skill hitherto
to the separation of mineralized phosphate. .

In conclusion I would say that it is impossible to do
more than give a general sketch of the apatite industry in
such a paper as this but I trust that what I have said
may elicit the views apd opinions of some at least of the
eminent geologists and mining engineers present here
to-day on a subject which all will acknowledge to be of
very great importance to the Province of Quebec.

Capr. ADAMS—This paper, in conjunction with Dr.
Ells’ paper read this afternoon, gives usa very full insight
into this subject Does any gentlemen desire to make any
remarks upon it?

Mr. LEOFRED, (Quebec)-—\Vhat is the price at
which the phosphate can be produced per ton ?

Mg. J. BURLEY SMITI —I cannot say exactly ; but
from actual account of the whole thing, and having
reached a fairly workable deposit, I have found it cost
about seven dollars and twenty cents, say, roughly $7a
ton, having gone through the preliminary expenses of
making cross-cuts, shafts, &c. This would be for two
grades of ore, 85 to 86 per cent, and between 70 and 8o.
However, it may cost $10, $15, or $20, or even $302a
ton ; and, as Capt. Adams said, it might cost from 50
cents to $1,000 a ton.  But I think that if it can be put
on the railway at $7 a ton it will pay.

MR. MERRITT—I would like to ask, in view of the
statement contained in Mr. Smith’s valuable paper with
regard to Apatite always being present in the pyroxene
belts, in which it was said it had been brought up—how
is its occurrence in great numbers of crystals explained,
and also its occurrence in gneiss? Because in my experi-
ence, which is not of course as great as that of many
gentlemen here in actual working properties, but in
examining them, I have found that if there is anything in
creation that appears to be regular, it is the occurrence of
Apatite.  And further in regard to the occurrence in
pyroxene belts, while acknowledging that it is nearly
always found associated with pyroxene ore deposits,howcan
it be explained where Apatite is found entirely embedded
in the calcite and also where you find it in pure gneiss
existing in a gneissic formation with the gneiss? I would
like to ask these questions, because it would be of interest
to me to know if that has been investigated in connection
with the pyroxene occurrences.

MR. BURLEY SMITH—I may say from my experi-
ence that T have never found it imbedded in bunches or
any other form whatever in the gneiss.

Mr. MERRITT—I have seen in the Kingston district
near Otty Lake what I class as gneiss, strings of phos-
phate occurring in a gneissic form with it.

Dr. ELLS—I may say I have yet to find any case
where gneiss itself contains ‘Apatite, even in the Kingston

or Quebec district.  In the Kingston district, it occurs in
limestone in the shape of detached crystals; but in no
case except in connection with pyroxene dyke.

Capr. PENHALE—I have listened to Mr. Smith’s
paper with interest. But I think the question the gentle-
man on my left, Mr. Leofred, asked Mr. Smith wasa
very pettinent one : namely, what the price per ton would
be.. Mr. Smith got over that question capitally ; but it
occurs to me that the price of mining this phosphate is
regulated by the same consideration that enters into the
the cost of mining other ores—that is, the nature of the
bed of ore we have in the mine.

CapT. ADAMS.—I have had fourteen years exper-
ience in phosphate; and I have learned that the cost
may be stated, as I have said already, to be from fifty
cents to $1,000 a ton. I am glad to see we have with us
Dr. Robt. Bell, of the Geological Survey, of Ottawa.
Perhaps he has something to say on the matteg ? -

Dk. BELL.—I have nothing to say except that I
should like to hear Mr. Merritt’s question answered, to
give us a rule by which we can find profitable deposits of
Apatite. I wouldsaythaat IthoughThavenever seen Apatite
in large quantities in gneiss, there is scarcely ever a mi-
croscopic slide of gneiss made which does not show it in
the minutest quantities.

MR. F. C. SMOCK (New Jersey).—I might say that
Apatite was mined many years ago to a small extent in
Hurdtown, N. J., occurring in gneiss. It also occurs in
a sedimentary form associated with magnetite near Dover,
N. J., and in the well known occurrence of Apatite and
Magnetite of Port Henry, N.Y. These occurrence of
Apatite in true gneiss in the United States go to show,
it seems to me, that perhaps we should not form too
positive a rule in regard to the occurrence of Apatite in
gneiss rocks.

Dr. ELLS.—Might I ask what sort of gneiss this is ?

MR. SMOCK.—TIt is orthoclase gneiss.

Mgr. MERRITT.-—If my memory serves me right, it
was orthoclase gneiss, but not in workable quanties. And
I asked how this was explained in the crystals in the cal-
cite ; and not in workable quantities, as might have heen
inferred.

CapT. ADAMS.—We are told by the scholars that
the word Apatite comes from a Greek word, meaning to
deceive, and I think it is well deserved.

The Eleétrolytic Extraction of Metals from
their Ores.

MRr. W. T. GIBBS (Ottawa).-—We do not intend in
this paper to refer particularly to any special Electrolytic
process, but merely to indicate in a general manner the
advances that have recently been made in Electro-
Metallurgy.

More experiments have probably been made in the last
few years on the Electrolytic extraction of Aluminium
than on that of any other metal. In spite of the fact
that articles are constantly appearing giving particulars of
new processes for the extraction of Aluminium, we
have yet to learn that any of them are successful even as
experiments, to say nothing of their commercial aspects.

We have made a very large number of tests both with
alkaline and acid solutions of Aluminium salts; but
in no case did we succeed in obtaining a deposit of the
metal, and we think we are perfectly safe in stating that
so far no method has been devised for depositing Alu-
minium from aqueous solutions of its salts.

The extraction of Aluminium by the use of the Cowles
and similar Electrical furnaces cannot properly be called
an Electrolytic process, for the reduction of the metal is
probably due to the intense heat generated, and not to
any specific electrical action.

The electrolytic extraction of copper is fast developing
into a great industry and the next few years will un-
doubtedly see a contest between the furnace and_electro-
lytic systems, in which the latter will surely be victorious
wherever natural forces can be used as a source of power.

The process which seems to be based upon the best

rinciples is one recently introduced by Hoepfner. In
it a solution of cuprous chloride is submitted to electro-
lysis until one hal(P of the dissolved copper is deposited.
The remaining half is then present as cupric chloride and
the solution containing this is run on to the finely
pulverised copper ore, which has been placed in a series
of led-lined vats. By a simple reaction more copper is
taken into solution, cuprous chloride being reproduced ;
which by electrolysis is again deprived of half its copper.
By repeating this cycle of operations it is evident that the
whole of the copper is removed from the ore, and is
ultimately deposited on the cathode in a state of high
purity.

One of the most important points in Hoepfner’s process
is the use of ferro-silicon as an anode, which is claimed
not to be acted upon by nascent chlorine. Such an anode
will do more to advance the electro-metallurgy of copper
than any other improvement ; for hitherto the trouble
has been that the anodes used were always attacked by
the chlorine evolved during electrolysis.

Several other processes have been suggested and tried ;
based mainly on the electrolysis of solutions of cupric
salts ; but it naturally appears lhat the ultimately success-
ful plant will be one in which a cuprous salt is used ; since
the same quantity of electricity will deposit twice the
amount of metal from such a solution as from one in which
the copper is in the higher state of oxidation.

There is a large field for electrolytic separation in the
treatment of the nickel copper ores of the Sudbury district,
but so far attention seems to have been devoted chiefly to
furnace methods of refining. There is no doubt, however,
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that it is possible to refine the nickel-copper matte by
electrolysis.

The first step in such a process would be to find an
electrolyte which would be practically without action on
nickel, and yet attack copper and dissolve it completely.
The matte could be cast into plates and used as anodes
in such an electrolyte. After the copper had been removed
the anode could be recast and the nickel removed by
treatment in one of the many nickel plating solations,

It would seem to be very doubtful if it would be
possible to treat the raw ore, without first roasting and
reducing to a matte. The percentage of copper and nickel
in the ore is so low compared to the amount of iron
present that the solutions used would quickly become
charged with iron, and it would therefore be impossible
to deposit either pure copper or nickel, but in treating a
matte this difficulty is reduced to a minimum. .

Experiments have shown us that it is quite possible to
remove the whole of the copper from a copper-nickel
matte by careful attention to the composition of the elec-
trolyte and the current pressure, and this without any
appreciable action on the nickel present. The separation
of the nickel from the remaining impurities is a more
dificult matter, for the reason that the solution used
attacks iron freely and the bath in a short time has to be
renewed or freed from iron by precipitation,

We obtained some very complete separations by using
a strongly acid solution as an electrolyte, and keeping 1t
saturated with sulphuretted hydrogen. o

In this way the copper was prevented from going into
solution, whilst the nickel was completely separated, but
here again we were troubled by the iron going into solu-
tion.

The only feasible method will doubtless have to be
based on the preliminary removal of the copper and the
after deposition of the nickel from the residue,

Another matter of great interest at the present time is
the Electrolytic treatment of silver lead ores; atlhough up
to the present time very little seems to have been done in
this direction.

In the Kootenay district water powers are abundant;
electricity can be produced at a merely nominal cost, and
the expense of maintaining and running an Electrolytic
plant is far less than that of a furnace of the same capa-
city as is shown by the enormous development in elec-
trolytic copper refining. i

In depositing lead the greatest difficulty met with is its
tendency to form trees or excrescences on the cathode
and it appears to be impossible to entirely prevent this,
although by careful manipulation it may be kept within
bounds to a certain extent.

Another difficulty is the tendency to the formation of a
film of peroxide of lead on the anode, and thus preventing
the solvent action of the electrolyte; but this is much
more easily obviated thanis the first mentioned trouble.

Not a few attempts have been made to refine base
bullion by electrolysis, but so far as we are aware none
are in successful operation.

For such a process to be of any practical value it ap-
pears to us that it should be capable of taking the raw
ores and treating it directly in the electrolytic cells, with-
out intermediate reduction in a furnace.

With copper-nickel ores we do not think such a course
possible, for reasons already given; but in dealing with
a practically pure sulphide of lead, or of lead and silver,
the question of impurities does not arise.

Some experimegnts which we have made on the Electro-
Iytic treatment of raw galena have been fairly successful.

The ore is finely pulverized and laid on a carbon plate
which forms the positive pole, and at the same time, the
bottom of the electrolytic cell.

The Electrolyte used was a saturated solution of nitrate
of lead in sodium acetate, used at a temperature of 40° to
50° centigrade.

The cathode used was a plate of iron, suspended hori-
zontally over the anode, the lead being deposited on the
lower side of it. At first it seemed as though it would be
impossible to obtain a satisfactory result, for the lead
came down in spongy flakes, and the anode was continu-
ally getting coked with peroxide, but by a careful adjust-
ment of the temperature and current intensity we at last
succeeded in obtaining a fairly dense deposit of lead.

The whole of the lead is dissolved out of the galena and
deposited on the cathode in a h

igh state of purity, some
samples giving as high as 99.97"2 of metallic lead. The
silver remains at the anode, together with the whole of the
sulphur, as a residual mud, from which it can be removed
by treatment with a cyanide solution. The sulphur
can be afterwards melted and cast into ro

e Ils ; in which
state it is worth from $28 to $32 per ton.

A plant to produce two and a half tons of refined lead
per 24 hours would cost about $7,500; and the running

expenses for that time would be about $15, where water
power was used.

The production of chlorine gas by Electolysis, for use
in the chlorination of gold ores, is now being carried out
very successfully in Australia ; and” could probably be
utilised in treating the Ontario and North Carolina gold
ores with equally good results.

Probably no metal is mare difficult to extract electro-
Iytically than zinc. It will persist in coming down in a
spongy form, and no amount of care seems to stop this,
for it invariably commences the moment the deposit at-
tains an appreciable thickness. Tn the case of lead this

spongy deposit does not greatly interfere, as the mass can
easily be melted and cast into pigs ;
absolutely refuses to melt,

Each particle apparently becomes coated with a film of
oxide, and this eftectually prevents their fusing together.
This spongey zinc oxidises so easily that if immersed in

but the spongey zinc

water it slowly decomposes it, with evolution of hydrogen;
and another curious fact about it is that it will take fire
spontaneously if exposed to the atmosphere after it has
been dried by pressure between filter papers or a few folds
of cloth,

From time to time reports are heard to the effect that
the manufacture of iron will shortly be carried out in
electric furnaces, but the absurdity of such statements is
apparent to anyone with any knowledge of electro-metal-
lurgy. Iron is so cheap that an electrolytic process could
never begin to compete with the old blast furnace,

The subject of electrolysis on a large scale is an entirely
new one.

Electrolytic methods for separating metals have been
in use for many years in laboratories, and now that the
developments of electrical machinery have made it possible
to produce enormous quantities of electricity at small
costs, a new order of things has arisen and a new scientific
field is opened to investigation. o

So far we only see dimly the possibilities of this new
agent and for many years the failures will be many and
the successes few ; but enough is already known to make
it safe to say that electro-metallurgy is the metallurgy of
the future.

The experimental stage, is, howe\-e)', being pushed for-
ward as rapidly as possible, notably in the treatment of
copper ores, but as we have already indicated, electrolysis
will probably be of equal value in the treatment of silver
lead ores and in the separation of copper and nickel.

Next to copper and nickel ; silver, lead and antimony
will probably be the first metals to be commercially
extracted by electrolysis ; next to them tin and zinc, but
in the treatment of the last two many difficulties are en-
countered which are not met with in the first mentioned
cases.

We are now having built by Messrs. Crompton & Co.,
a dynamo to give a current of three thousand ampéres at
a pressure of twenty-five volts : and which will be used in
working our electrolytic processes on a manufacturing
scale.

We believe that by working in this manner much more
certain and reliable results can be obtained than by work-
ing on a small scale ; this machine will, in fact, supply a
sufficiently large plantt to give commercial as well as
scientific figures,

In a short while we hope to report a successful process
for treating silver lead lead ores ; which we think would
he of great value in a mining country like the Kootenay ;

_ where water power is so abundant and so easily developed.

CaPT. ADAMS expressed regret that the author was
not present. He invited discussion ; and

Pror. C. GORDON RICHARDSON, (Toronto)
said :—There are many questions in relation to the treat-
ment of Nickel and Copper mattes by electrolytic methods,
that I should have wished to put to the author himself
had he been present. The question of treating such
mattes electrolytically is one, I think, agitating all those
who handle such mattes. The trouble pointed out by
Mr. Gibbs in his paper of the iron entering into the
electrolyte, is in my opinion, of «minor importance. 1
think that even in the case of ordinary mattes ohtained in
the furnace treatment, excellent results could be obtained
by precipitating first, copper, and allowing the iron and
nickel to go into solution; and then per oxidizing the
iron by any of usual methods and precipitating it, leaving
the nickel solution to be treated by any of the ordinary
methods for separation. It isa pity, I think, that Mr.
Gibbs did not give us in his paper, some figures in regard
to the pratical cost of separating the different metals in
the mattes by electrolytics.

Dr. RAYMOND :--Mr. President, my attention has
been attracted to one or two points in this paper, and in
the first place to the statement at the very outset, that the
electric process by which aluminum is now produced could
not be fairly described as electrolytic. That statement
is true as applied to the Cowles process; it is true in
that process, as Mr. Gibbs has stated in his paper, that
the reduction of alumina is performed at a very high
lemperatare and in the presence of carbon, and may
fairly Le called an ordinary reduction by smelting 5 but
that is by no means the case in the Hall process, which
is the successful process in the States by which aluminum
is now manufactured in large quantities, on a working
scale, by which the price of aluminum has been
down to about 50 cents a pound. The current is not over
five to eight volts. The heat is very low. There is no
way of interpreting it asa reduction by heat or a reduction
by carbon. There is a bath of double chloride and
fluoride. In that bath pure alumina is reduced. The
bath remains practically unaltered. So I should object to
Mr. Gibbs’ statement that there was no electrolyte process
for reducing aluminum, althought it is true there is no
successful process for its electrolyte reduction from an
aqueous solution of any of its salts. It istrue, as he says,

that we have not succeeded in making an electrolytic
reduction of base bullion, (silver and lead).

It was tried
many years ago by Mr. Keith, and our best metallurgists
do not like it; they do not think it is equal to other
methods of refining. What surprises me is that Mr,
Gibbs should think that he could do better with silver
combined with galena than with silver and lead; for if
he starts from the proposition that he cannot handle base
bullion, then I do not understand how he gets any
encouragement about the ores. When he says he can do
it with pure galena, I am reminded that he will not get
pure galena in practice, but must handle galena with zinc

brought

blende and pyrites and a great many other disagreeable
ingredients,

MR GARRISON.—I do not agree with Mr. Gibbs;
for while it is excellent for many special purposes, more

-used it.

I W
particularly the refining of metals, its application tho'c;la
ores is attended with many serious difficulties, Wil the
doubt it is possible to overcome. ~Furthermore, ~ .o
resources of thermo-metallurgy have been by no “35 the
exhausted. The subject of thermo-chemistry, Whlc‘;,‘ ht
true basis of furnace metallurgy, has been very S ‘ghic
studied. It therefore contains great possibilities of “:’ the
we can form butlittle idea. A case in point, I will tabe me
liberty of saying, was the substance of a paper r.eadEY in-
yesterday before the American Institute of Mining "gﬁee
eers, upon lhe production of metallic manganese G 2
from carbon, in which the metal alumina is used ?)ke;
reducing agent. Heretofore, carbon in the form of cIt is
coal or gas has been our sole reducing agent. pe
therefore” possible that other reducing agents mMay of
discovered which will in a measure replace parhon'b bly
course it should be understood that we will pro farom
never have any agents with which to reduce ores
their raw state to compare in cheapness with cm'l’(’“'t the

MRr. FRANCHOT—1I have nothing to'say about %
paper. I am very sorry Mr. Gibbs is not here tO'm%w;
but he is in Ottawa, and he will be here to-morf the
when I will make it my business to hand him over 0 the
tender mercies of the gentlemen, and I will pick up
pieces and carry them home. re-

MRr. MERRITT—The discussion has gone “Po?ance
ducing agents. This is a matter of very great impor
to us here. In our Lake of the Woods district an oul
Madoc district we have very refractory ores. 1f they ({.eve’
be used as has been done in Montana, and 1 behtu’ a5
Colorado, in making use of the pyrites and the sulphuf %
a reducing agent, and the iron too, to some ex(eniéa
would be extremely valuable. If any of our Amerwi(
friends, who happen to be thoroughly conversant us
sulphur and pyrites as a reducing agent, could give Juable
few notes on that, it would, I say, be extremely V“h“ dis-
with regard to our local refractory ores existing in the
tricts I have mentioned. o

MR. GARRISON—I would say that L have been 0%
pied in defining two reducing agents. We did not. at
cover the fact that aluminum was a reducing_ag‘fr‘t { and
merely took advantage of a well known chemlcal) facf ous

We did the same thing with silicon. Prev¥ ;
the only use to which sulphur had been put W]:‘a Py
generate the heat in roasting the ores. I should be lprgaﬂ
to examine some of that ore referred to for the gent cing
in the future, and if we could add still another redu
agent to our list we should be more than gratified. ducig

Pror. RICHARDSON —1In speaking of rectty
agents, I find myself somewhat at sea when brous s
contact with silicon and aluminum as reducl'ng age the
The question to practical metallurgists is: What ‘Sill be
cheapest reducing agent? I do not think that wc.wor in
able to supplant carbon, except in special cases; o, o
the first place we have o reduce silica or aluminum Tohur
you can use it in its turn as a reducing agent. Sé‘ P]is
has been suggested as a reducing agent by the :;{l;n
metallurgist, Barks, in a process for which he has ob lies
a patent in England and other countries. This 3p‘:\ian
to the reduction of nickel silicates in the new Cale gle "
ores, by the addition of sulphur or compounds capa®-
giving up sulphur to the nickel ores; and the metal 15 P
cipitated as nickel sulphide in the form of matte. |eman

DR. RAYMOND—The question that the gent ritic
on my right asked had reference I suppose to the Py.an
smelting which has been carried on in Montan? con-
Colorado ; and so far as the last speaker’s remark 1srica 0
cerned, I perhaps as the secretary of the Ameescue
Institute of Mining Engineers, should come to the rf i
of my friend, Mr. Garrison, and say that his use © e in
minum is for the manufacture of metallic manganes i
which they want to keep the carbon out. So faras PYL, o
smelting is concerned, 1 don’t believe we can cons ven
that sulphur plays any reducing part, for it takes n0 0"310
from any ores. We reduce the ordinary pyrltesl -
lower sulphide, take out part of the sulphur, and by ’x ‘
ing that, melt the rest, and get up heat enough to g“ that
earthly impurities by adding quartz. You cannot otioﬂs
unless the ores will permit. The thermal _c:tlclﬂf‘der .
show a very narrow margin, so narrow that it is constb ot
necessary to have an outside means of heating the e
With a blast, heated outside with an independent SO‘:C .
of heat, pyritic ores of a certain quality can be mat gt
and the earthy impurities fluxed off at thesame ume,f the
all without putting any fuel in the furnace. Half ©
sulphur that is in the ore acts as fuel. The proceSS»n d
believe, is now running in Colorado and Montana i?*:m_
the company has established a head:quarters in San " at
cisco and is now engaged in hunting up %)yriuc mines ary
suit the process. It is not suited to replace our ord:in
methods of roasting and smelting ores containing lead:

Notes on a Recent Visit to West Kootenay, B- -

Carr. R. C. ADAMS, Montreal—As the title implies
this paper consists of notes upon a visit and not notes “P“:“
West Kootenay. By the selection of this theme I,“al
relieved from the necessity of repeating the geolofl®
descriptions which will be” found in the reports of ] v
George Dawson or the account of recent developmen

which has been given in so interesting a maunner | o
Mr. Charles F. Lain in the last number of the Caradid

Mining and Mechanical Review. All who are concerd

will find in print full information upon these subjects f\'o,“:
the best authorities, All I need say is that in the Dlstrl"«s
of West Kootenay many discoveries of silver bearing or®
and some of gold have been made and that each year a n¢

region is opened claiming to be richer than the last:
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Interest at first centered around Toad M near

Af

Nelon, where the famons Silver King mine was opened
up and £ millions worth of ore proved to be in sight,
Next the ot Springs or Ainsworth District showed ats
treasures.  After this the Stocan reveated large deposits
of high grade ores and no sooner were these bewng
developed that news came from the Lardo of great finds ;
and reports from other distsicts show that over a large
evtent_of country there enists a profusion of vens of
rgentiferous galena so great in quantity and high
Jality that the people predict Koatenay will becume the
great silver producing region of the world.

As one approaches the district he meets the mnl{in;:
prospector, who informs him that a visit to the wilds of
the Kootenay is needless, as he owns the best clainss yet
discovered and owing to necessity will sell them for a
song, only a few thousand dollars.  But pushing on to
Nelson, more prospectors are met who have more of the
very hest chims at still lower prices, and the real estate
mat telis you that the way to get rich is to buy town luts,
oroving his case by the information that a corner It in
Nelson, hought four years ago for $100, has just Ieen
sold $3.000. In the month of March Iast I arrived at the
town-site of Kaslo, where lots can be had for $350 to $100,
the town then consisting of two houses, an unfinished
store and numerous teee stumps.  But in October 1 found
there more than 50 houses 3 the $50 lots have become
worth $500, and there are rumors of cornes tots bwing
sold for $3,000.

Kaslo is the western gate to the Slocan regivn, and a
trail of thirty miles feads 10 the trail up Carpenter Creeh
friom New Denver and along this stretch o} forty miles,
tan chiefly in the middle twenty miles lie the many
‘““bonanzas.” Hiring a caycuse, that you are assured wiil
not buck, but who terrifics you with what are said to be
“ playful antics ” when yon first mount, you slonlv walk
the animal along the rocky trail through the dense forest,
where pincs and cedars i interminable procession rear
their stately forms, One needs a steady head to ride
along the edge of the sheer precipices sloping away for a
1 1 fect and confid is not i Ly seeng
below the dead earease of a horse that the day before by
one false step rolled down to destruction.  Iiut sume
assurance is gained upon meeting 2 horse that the pack-
driver tells {uu tolled over and over for 300 feet down a
slepe that day, with 230 pounds on his back ; and the
only record is a cut on the mouth that gives 1o lus face
the expression of a sclf-satisficd smile, as of one whuis
proud to have done what few cayeuses have eves lived o
hear told. At night one is glad to find shelter i a log
cabin 5 but with potatoes at ten cents a pound and hay
ar $60 a ton, rations are limited for both man and Least.
The pony i< left to browse on the leaves and shrals, and
the man is treated to bannocks, pork and beans and tea.
The nest mormng a start is made 0n foot up the sides of
2 mountain whose head picrees the clouds at an ¢levation
of 7000 feet.  Many weary hours are spent slowly climbing
I the so-called trail, across which thegreat fallentrees e
 harrices ar sometimes sesve as dizzy bridges acros deep
s, whose rucks promise death for aslip. A plant
eilled Dot Club grows profusely through the under-
Frush and if the barbed thotns enter the fiesh there will
I sorry time before they get out.  Towards night the
sumanit is reached and after the bannock is baked i the
frving pan before the log fire and the beans are boiled, the
tacon fried, the miners and visitor satisfy their hunger
2l exchange reports of mineral wonders for the news of
the autside world. . Four men sleep side by side on fir
Loughs in o tent six feet wide, and in the morning ina
coll rain they start out to sce the prospect. A snow
slide has cleared the ground and down this ravine runs a
sein ten to forty feet wide streaked with seams of galena,
varying from two feet to a fow inches in width, but so
pentiful that the wole mass would concentrate one half
wmeral  Tracing this vein over an eaposure of 400 feet,
the summiit is climbed and descent made down the other
sule to where a cross cut has revealed a solid vein of
walena three feet in width, and the belief s eapressed that
the ore muns all through the mountain from onc side to
he other and ** these’s millione in it.” Descending the
wountain the smooth shoes of the tenderfoo. slip upon
wer surface 3 many falls arc experienced and the quick
firm grasp of a miner only \aves him from rolling down
the gully.

In otker locations strong veins are scen : and the great
galena boulder of 66 tons that has rolled dowa the
mountain froth the vein above. Assays are reported
svingt from $30 to $10,000 to the ton and an cxamina-
1an of an assayer’s book at New Denver shows that 260
aways, varying from & trace 10 1,500 ounces, gave an
average value of 250 ounzes of silver per ton.

In the latter part of the fall a wagon road has leen
Iualt from Kaslo, some twenty miles, and will be eatended
in the spring, and the railroad is soon cxpected to follow.
Although it now costs $75 per ton to mine and ship ore
trthe U, S, smclters it is believed that the cost will be
reduced 1o $20, and if the orc averages for <ilver and
lead a valie of $150 per ton as has so far been proved
aml the smcliing ‘charges arc not over $20, there will
seaiain a profit of over $100 pet ton, and if the output is
hom 1010 15 tons a day the rcluras will soon bmild up
tutuncs.  Miners ifs are proverbially uncertain and if the
1was prove small and do not go down, and silver docs go
town in the market and capital is discouraged from pro-
vihing transportation, the one ton daily sent down the
mountain on ponies’ locks and costing over $100 to
warket, will only scrve to buy another tombstoac for a
trohen hearted ** busted miiner.”  Some scholarly yosng
men from the School of Mines deelare that the minerals
wilt not be found at depths, and hundreds of good pto-

¥ from and [daho found nothing on the
surface and went away disappointed.  But pumerous
diligent seckers have been rewarded and many of the
wen met with on the trail or in the ** half-way ” cabins at
mght pull out of their pochets fine specimens and tell of
the great veans of rich ore that exist on the clatms they
have located.
1 ** A careful study of the Kootenay district, during two
{ visits the past year, convinces w.e that while many of the
mineral grades, are narow, pockety and of low grade,
there are enough that are wide, continnous, and of high
grade to ensure a large output of good value, For a
mining region the possibililies for transportation are
} excepuivnally good. The Slocan mines lic midway be-
tween the two systems of water carriage, on the Arrow
and Kootenay lales. Wire cables, (acrial tramways),
can bring the ores to the valleys, and wagons, tramways
ar railways, can take them ta the water, and later on direet
, by land ta the smelters.  Natore has done her pant in
i bestowang upon Briish Columbia, great stores of mineral
wealth, and providing the routes for transport. A great
and speedy development may take place, which witl
| greatly add to the prosperity of the country, and the
{ wealth of many mdividuals, could man follow nature’s
1 leadmgs and pernut wndustry to pursue its intelligent bent
, unhampered by the fetters of fiscal laws and special
praval Nine-tenths of all the people working in the
ydistnct are from the United States.  Nearly all the
) capital is supphed from 1hat quanter.  The best mining

“The Iron Ores of Frontenac and Leeds, Ont.," by J.
Bawbey, Kingston,

#The Bog Iron Ores and Ochres of Champlain County,
Que.,” by A. P. Low, Onawa,

“The Manufacture of Charcoal Iron feum the Bug and
Lake Ores of the Three Rivers District, Que.,™ by
P. I Grireiy, Buffalo, N Y.

A Series of Papers by Members of the Mining Sugic
of Nova Scotia on the Muditication of Wurking Cual,
lately introduced in the Province of Nova Seotia

The Crawford Golll Mill,” by Carr. MacDurr,
Waverley, N.S.

These will be reproduced 1n full in the next sue of the

Review.  The meeung then adjourned.

‘The Works of the Canada Iron Furnace Company
at Radnor, visited by Delegates to the
International Mining Convention,

The dings of the I 1 Mining Con-
vention terminated, on Saturday 25th February, with an
excursion to the works of the Canada Irun Fumace
Company, at Radnor Forges, Que.

The Company was formed in 1889 for the purpose of
acquiring the iron interests of the district of St. Maurice,
including iron works at Radnor Furges, together with alt

1 machinery 1s made in Chicago, and San I e
e owners naturally wish to buy the supplics with which
they are familiar and make their purchases in their own
country.  Numbers of smelters have been built in Montana
and Washington, and these want the lead ores to use as
fluxes with the diy ores from other localitics, and can
afford to work them at low prices on account of their
desrable character. Al parties wish to see railroad

l cummumzcatinn established with the South, and they sec

that this 1s esseatial to the growth of the district.  Three
great factors are left for man to provide to supplement
nature’s bounty and realize the vast treasure of wealth
{ now lucked up m the massive and inaceessible mountains,
These are numing supplies, sselung facilitics and railway
transport.  Hut what do we see? Incredible sight in a
{ su-called age of freedom an the end of the 1gth century on
§ the contiment of Amcnica, hberty’s vaunted birthplace.
4 Three oflicials, cach weanng a hadge labelled ¢ Patriot-
§ s, stand a1 the Boundry lane and Ly their exactions
paralyze the efforts of the carnest and enterprising
workers,  The first official seizes the mining supplies and
demands one-tlizd of ther value in the name of the
Crown,  The second officaal stops the ore anid says that
hts Uncle Sam must have $30at0n on all the lead.  The
thied ofticial says all Canadian products must be moved

such as a village of sixty workmen's cottages,
limestone quarry, perfected water power, clay pits, rail.
way line, bridges, sidings, and other valuable pvopcni;
also car wheel shop, and shipping dock situated on the
River St. Lawrence at Three Rivers, Que.; property
forming site for permanent battery of charcoal Xilns,
together with water power on the River_St. Maurice, at
Grandes Piles, Que. ; ore deposits of Lac-a-la-Tortue,
together with ore rights, over 100,000 acres of ore bearing
lands and lakes at other points in the district of St.
Maurice and \-icinil{.

After operating the antiquated stone stack at Radnor
Forges (capacity 444 tons per_day), for some two years,
in an eaperi 1 way, the Company pi ded to de-
velop the entire property, sy izing the collection o
ore and wood, by establishing ore depots, wood camps,
charcaal kilns, ctc., at the most desirable points through-
out the territory controlled by them, 2nd finally budding
at Radnor a modern blast furnace plant, complete in ail
necessary details, and _capable of producing cvery day
from 40 to 50 tons of high class charcoal iron.

The fumace is splendidly situated in the very centre of
the ore tields, am‘l in close touch with the wood limits,
not only of the St. Maarice, but of the vast territory ox-
lcnding to the north and south of the river, which is, as

\

through Canada by Canadiw railways; no P
facilities to the South must be permitted.  So timid
capual hangs back, and the countsy Iangushes waiting
for a baghter day and a wiser generation, when industry
will not be taved and men will cease to lunder the worthy
cflonis of ther fellows,

The Lanadan Government, seang in some wicasure
the ijury of the tanfi to the munng ndustry, has allowed
fice entry of mining machinery of 2 kind not made in
Canada,  But most of the ordinary articles aze wade in
some fashian in Canada, or clse some village blacksmith
will pretend to make them, and the concession is of
doubtful value.  The smelters of the United States are
demanding free lead, for they sec capatal going to Indld
rival smelters in Menico and Canada. In atis case both
countries arc anjured by the restiction, for although a
quarter of 2 mulhion of N. Y. capatal has been expended
in bulding a smeiter an the Kootenay, the facilitics of
the L. 8. smclicrs are also neaded.  Owing 10 a policy
which never perants ralways nor builds them, o great
distrsct 3 which the population has increased five fold
within a year has been left during the winter without
commumeation except by a horse trail for siaty miles in
_one dicection, and long sleigh roads i ansther  Serious
fears of fanune have been entertamed, and the develop-
ment of the couhtry has been senoudy retarded by the
difficuity of ingress and egress

But indefatrgable men are trumphing over both natural
obtacles ana hunian oppositton, and 2 ralway from the
Sowth will be conpleted 1o Nelson thie year, ~ If further
hindrance 1o tmnspost ccases, and f the Governments of
the United States and Canada wall remove thar dutics
upon mincrals and mining supplhics, a futuee for British
Columina will open, surpassing the fondest hopes of those
who firt bound her an the family bonds of Canadian
unity.  But it1s wise to say and give waraing, and that
without any reference to pasty politics, that unless the ery
of Briish Columbian workers, **hands of” is heeded,
there will be likely to come a breaking of the nominal
tic that binds that country to her castern relatives two
thouand miles away, and she will afiiliate in namc, as
nature has destined her to do n fact, with the populous
and prosperous regions that adjoin her to the south.

But lct us hope that wisdom and justice juined to that
fove of freedom which is the strongest seatiment in the
Anglo-Saxon breast, be 1t under the Union Jack or the
1 Stars and Stripes, may so deternunc the course ol both
| hations that human cffort may be unhindered, and the

wealth of British Columina s mountains may make glad
the whole continent of Columbia.™
N ;l'hc hour being Jate, the following papers were read by
title t—~
++Notes on the Mineral R of New B
by W. McIxngs, Ottawa,
* The Future of Mining 1n the Province of Quebee,” by
J. Opauskt, Qucﬁcc. *

yet. | orest.

The Riviere-au-Lard, on the hank of which the furnace
stands, affords an eacellent water power for operating ore:
and stone crnhiers, for pumping water to the furnace belt,
for fire protection, and other necessary purpuses. The
waste gases of the furnace are utilized for fucl, and the
plant diself operated therewith.  The inmediate plamt
consists of the following :—

Furnace Stack Height, 40 fect; bosh, 9 fect diameter
crucibile, § feet diameter 3 height of bosh line from hearth,
13 feet 3 4 tuyeres of 3% inch diameter.

Crucible and bash filum mantel ring down is cncased
and protected with Russell Wheel and Foundry Co.
water jacket.

Furnace top is provided with a bell and hopper,
capacity of which is 25 hushels,

2ot Blase Stove. —This is of the pipe pattern, with a

Lustion chamber below.  Di jons are: Length,
24 feet; height, 18 feet; width, 9 feet 6 inches.  Nixty-
cight ings between combusti hamber and pipe
chamber above,

Stean I'ver. —Consists of four steam boilers, cach ¢
feet diamcter by 25 fect long, with two 18 inch fluess
shells are of 3% inch plate and double riveted.  All builers.
conncctegt with a brick chimacy 735 feet bigh, and all are
bricked separately, and arranged t0 fire with cither wood
or gas. Gas conncctions arc made so that boilers can be
worked in hatteries of two cach or mure, and one or two
can be 1aid off for repairs or cleaning at any time.

$Water Powe .=-This consists of a head of 24 feay, with
a ** New America” wheel 35 inches in diamcter, capable
of dclivering 65 horse power.

Blowing Engines. - New Weimer blowing engine, size
16 < 48 < 30. sct up on asolid stone foundation, which
rests on a limestone bottom, This eagine is provided
with a patent water heater and a Scanlan patent wind
recciver and heater, capable of raising the tewnperature of
wind to about 200 degrees Fah. before entering the hot
Llast stove.

Auxiliary Bleoing Engines. —These are of the hori.
zontal type, with two cylinders, cach g0 iach diamcter by
46 inch stroke, and are geared to be driven cither by a
horizontal sicam engine of 14x 20 inch cylinder, ot Ly
water power.  These engines are complete with their own
wind receiver and pipes, and are so arranged that they
can be used in case of an accident to or a shut down of
the Weiner engine.  They deliver about 2,100 cubic feet
of air per minute, with 2 pressure of 33 pounds. The
whole is set up in an eaginc housc entirely separate from
the Weimer, and is isolated from the latter and the
hoiler house.

Steam Pumps.—One Blake duplex pump, 12x7 X123
one Holly boiler feed pump, $x10x 33 onc Niagara
}S)oilcr feed pump, 6x 4x6; onc Northcy volume pump,

X§Xx7. X
igvu Pumps.—One horizontal force pump, 4x 83 ane
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‘1("‘\])]0-acting Plunger force pump, 5 x 10,
th{t I:httlc above steam and force pumps are so connected
tu‘ ¢y can be used either on the furnace water jackets,
y:rcs, for general fire purposes, or for boiler feed.
ho‘us-“ the suction pipes in connection wi‘th new engine
en 'ir? ﬂ;‘le laid through a stone tunnel, which leads from
Ufgfr ¢ house to river, and are always beyond the action
be n%;, and so arranged that alterations and repairs can
allo ade at any time, as the tunnel is large enough to
4IOW a man to pass or work.
(]Oﬁf‘]’;‘h’%{ V wwer.—~This consists of a Crane pattern
inch) € cylinder hoisting engine ; size of cylinders, 8x 10
havis Th'lS engine is connected with two hoisting cages,
aving a lift of 15 feet from floor of weigh-house to floor
of top-house,

Charcoal Ajlns.—Radnor Forges Battery consists of :—

8 rectangular kilns, capacity 55 cords each; 3 beehive
Pattern kilns, capacity, 55 cords each.

Grandes Piles Battery consists of :

14 bt_eehive pattern kilns, capacity, §5 cords each.

thers in course of construction.

. Cha(COal also made and supplied from pits in the
“weedish manner.

Thq buildings and real estatein connection with theentire
blant is the property of the Company in fee simple.

Ore Supply.—TInvestigation carefully carried on by
bractical men, under the immediate direction of the
ohfﬁleS of the Company, and verified by actual work in
the field, has proved beyond a doubt that there is
?Ot only an abundant supply of ore in sight to last
Or many years to come, but that it is steadily
grow-ing, and new discoveries are being made daily.

ese ores of course vary in analysis, but the supply is so
arge that the Company are able to make such selection
rom the vacious deposits as to be able to produce fixed
fesults. The Company have their own laboratory, and a
Practical chemist is permanently employed in the selection
of ores, and the analysing of the furnace product.

Limestone.—There is a splendid limestone quarry side
Yy side with the furnace, furnishing a valuable flux at the
minimum of cost.

Charcoal, —The Company have two batteries of kilns,
one situated at Radnor Forges, and the other, the main

attery, at Grandes Piles on the River St. Maurice. The
Supply of hard woods suitable for charcoal making is
amost inexhaustible. The main kilns located on the
Company’s property at Grandes Piles can draw supplies
from the banks of the St. Maurice for half a century to
come. The location of these kilns secure to the Company
the Practical control of the navigable waters of the St.
Maurice, Grandes Diles being the terminus not only of the
railroad but also of navigation. The Laurentian range of
mountains presents a barrier to the railway going farther
north, whilst the succession of magnificent water falls and
rapids between Grandes Piles and Three Rivers absolutely
Prevents the navigation of the St. Maurice to the south.
his property also gives the Company control of the
Grandes Pilés Falls, which with a drop of 40 feet has a
volume of water representing a power not less than 35,000
P- Itis difficult to estimate the value of this great
Natural water power. Naturally it is much enhanced by
the_fact that it occurs at the junction of railway and navi-
ation, and sooner or later its development will offer a
splendid investment. .
A h? vast territory to the north watered by the St.
b I,a“r ice and its tributaries and estimated as 200,000 square
miles, contains an immense quantity of pine and spruce,
and at the present time its limits are attracting the atten-
ton of American capitalists, as evidenced by the fact that
the American Laurentides Pulp Co. have alrea'dy
€xpended hundreds of thousands of dollars in the erection
°f'a pulp mill and in perfecting the water power at
Grande Mere, a few miles below Grandes Piles. Aside
from the manufacture of pulp, the lumber produced from
the spruce of the St. Maurice is of a class coming more
Into use every day, as taking the place of the more expen-
Sive pine. Hard woods, such as maple and birch, are to
¢ found in an almost inexhaustible growth all along the
auks of the St. Maurice, and are specially suitable for
the manufacture of charcoal for the smelting of iron. It
1s from this section the Company will draw its supplies
Or some years to come, and with great benefit not alone
- 10 itself but also to the settlers on the river, who ﬁn{l that
0 clearing their lands they are able to chop and dispose
Of their standing wood to the Charcoal Works at good
baying figures, thus finding a cash market for what would
otherwise be to them practically worthless material.

In addition to the valuable ore deposits and wood limits
controlled by the Company they possess rich deposits of
ochre, suitable for metallic paint, and also (on the pro-
Perty at Radnor Forges) valuable clay deposits suitable
Or making the finest quality of re-pressed brick. .

The work of “bringing the furnace plant and accessories
loits present condition has been no easy task, and if in many
Tespects Radnor Forges may seem to be behind American
UInaces at the present moment, yet given sufficient time
for a further development and proper systematizing, there
1$ no reason to fear but that the works will eventually
make 3 very creditable showing. American furnace men,
the ‘majority of whom are able to purchase their raw
material, such as ore and charcoal, in_the open market,
will appreciate the difficulties of establishing a new fur-
Nacein what may be termed ¢ The Wilderness. ” The

Anadian furnace man has, so to speak, ‘1o live within

nself,” to provide workmen for his entire cut of wood,
to transport same to his charcoal kilns, and the charcoal
to the furnace, He has also to **mine ” his full supply of
ore, aud other necessary material. All this the officials
of the Canada Iron Furnace Co. have had to do, and the
Sreater part of the reorganization and systematizing has

been carried out within the space of one year, and that
too concurrently with the construction of the plant itself.

Among the serious difficulties the Company have had
to contend with, was the fact that owing to stagnation in
the lumber interests of the St. Maurice district, there was
at the time of the inaguration of the Company, a great
scarcity of labor, the workmen having left the country in
large numbers. Further the officials had to contend with
great difficulties in their attempt to change the weights
and measures that had been in vogue in this territory for
many years, for instance, the /abitants at first positively
refused to supply wood of greater length than three feet
and the Company desiring to be in the same position as
their American competitors had to set to work to change
this to the present standard of four feet, in the face of
considerable opposition from the Zabitants.  These altera-
tions have been carried out without undue friction, and
the American standard is now used in all departments.
Furnacemen will fully appreciate the difficulties referred to.

In carrying out all the operations of the Company, up-
wards of 800 men are directly and indirectly employed
during the season, the majority of whom are engaged in
the securing of ore and wood supplies. Through proper
systematizing the Company’s employees are now taken
largely from the ranks of the farmers or /Aabitants, who
work for the Company during their slack season between
seed time and harvest, and in the winter months. These
men find the work profitable in clearing their lands by
supplying wood to the charcoal kilns, and in raising ore
on portions of their farms which would otherwise be un-
productive. In this way the work of the Company goes
on almost continually over a very large territory, and the
supplies of both labor and material so obtained are there-
fore now practically unlimited.

The Excursion.

(By our Junior Reporter.)

To have your *‘innocent sleep,” the sleep that has
¢ knitted up your ravelled sleeve of care,” broken by a
fusilade of vigorous knuckles upon your door ; and to rise
from a comfortable bed at half-past six, a.m., when you
are not in practice for the seeming hardship, appears an
action, heroic in itself, which should require some strong
and alluring incentive. One remembers, doubtless, the
time of life when we rose at five—or earlier, if the sun set
the example, for we never let him get ahead of us in
those days—to go fishing with some Tom Sawyer or %oe
Harper, of our youthful and adventurous bosom. But
that was very long ago, we think with a sigh, as we grope
sleepy-eyed for our watch, For we want to see the time,
to make very sure that the porter is not making us get up
an hour too soon ; and who still lingers outside, not feel-
ing quite certain that we are up. But our chronometer
has stopped in the Waterbury watches of the night ; and
so we viciously pull on our clothes and shout to the
doubting Thomas outside that we are up, feeling the case
is quite hopeless, and that the incentive is too potent to
admit of even dreaming of going to bed again—and
dreaming.

For the reward of this particular morning is the long
talked-of trip to Radnor Forges! It is a glorious day,
anyway, we say, as we wrestle with our refractory collar
stud, and look out of the window at the God-given sun-
shine laying its long golden fingers caressingly upon the
white tresses of the dying Winter. We are dressed at
last, as the ladies say, and we hurry down and get break-
fast; and, half an hour later, are aboard the excursion train
gliding out of the old Dalhousie Square (Canadian Pacific
Railway) station on this brisk Canadian morning.

The “excursion train in question left Montreal about
8 a. m. with a jolly, rollicking lot of representives of the
American and Canadian Mining Associations. There was
a fair element of ladies, too, on board, serving as a sort of
sprinkling of delicious perfume upon the kerchief of
pleasure ; and tempering with their fine eyes and presence
the men of steel. Hygeia and Boreas appeared to have
been propitious to the excursion ; for every individual on
the train seemed the embodiment of good health and
spirits, and the old North Wind god had gone himself on
a holiday of his own. It was one of those still, white
Canadian days when all the earth seems wrapped in a
mantle of dazzling sunshine, and which makes the visitor of
sportsman-like proclivities, experiencing it, exclaim hun-
grily: Gad' What a day, and what a climate! Say,
you fellows, would’t you like to be out there with pair of
snowshoes on, after some game, with Ed. W. Sandys for
a guide?

Continually passing through the cars to see that each
one is thoroughly enjoying himself, the hosts of the
occasion, Mr. T. J. Drummond, and his brother Mr.
G. E. Drummond, of the Canada Iron Furnace Company
make everyone feel perfectly at home; if such an ex-
pression can be used in relation to such an unstable
business-like affair as a train. About eleven o’clock a
luncheon, that was a little poem in itself, punctuated by
the popping of numerous corks, was served ; and hetween
twelve and one o’clock Radnor Forges was reached.

Here everyone alighted, and went and saw and was
conquered. To one conversant with the technique of an
industry such as that of the Canada Iron Furnace Com-
pany, the visible working of that industry and the evolu-
tions of the ore must of necessity be intensely and
specifically interesting. But to a novice, to one who has
only partially understood and appreciated the value and

vastness of a great industry, the visible working in ques-

- along alone.

tion has a peculiar charm. He realizes that he must see
to understand and to estimate fairly.

The party first visited the casting-house where the ore
come down from the furnace and is run off into pigs
weighing about 150 pounds. There were about 200 or
more of these pigs in this one building. alone, lying in
their little graves of earth which the workmen were
throwing upon them, and looking to the wide-eyed
treasure dreamer in their great heat like so many bars of
red gold. Miss Poulin’s famed hidden wealth would be
as nothing to it !

Then we all went up to the furnace, crossing at a leap
on our way the stream of hot slag that flowed away to
the side of the building, and that made one think of the
lava of a volcano. Here, at the furnace, we saw the bog
ore and the charcoal and the limestone poured liberally
into the gaping mouth of the funnel-like throat of the
furnace, that seemed a veritable insatiate dragon, whose
breath was flame.

Later on we adjourned to the new and neat little Epis-
copalian church, which had not at that time been opened.
It is a bright little building, built for the accommoda-
tion of Episcopalians and Roman Catholics alike, the
Roman Catholics attending the Church of England service
held in the Sabbath evenings. It is capacious, too, this
church, for no one would have thought by an exterior
glance that it could hold such a number of excursionists
and villagers as flocked to it on that memorable
occasion of the 25th February.

So we all filed in and took our seats, and Capt. Robert
C. Adams of Monteal, took the chair.

Tie CHAIRMAN—After mentioning the fact that
the gathering had only a very limited time to spend in
the church and listen to the gentlemen who were to speak
said : ‘ We are met in this church to do honor to an
industry which has existed for many years, and which has
come to a joyous condition of being; and we believe
that under the able and continued management of the
gentlemen of whom it has been our very good fortune to
be the guests to-day, there is a very great future before
this industry. We can but regard these gentlemen as
philanthropists, who, by the medium of such an industry,
provide a means of livelihood to many people, and help to
sustain and elevate the vigor and industrial greatness of a
country. I sayitis right that a celebration shquld be
held in a church in honor of an industry whic‘?l is so
closely united with the sentiments and practices of
philanthropy. I observed in the admirable souvenir
which these gentlemen have prepared for us that this
delightful and romantic region is also likely to prove one
of advantage to the treasure hunter ; and I now under-
stand why we had such an easy journey down here this
morning, because I am reminded of an old saying : facilis
decensus Averno.  But now that we have taken refuge in
a church we shall escape any advances which his Satanic
Majesty might be pleased to make.

I have received letters of regret from the following
distinguished gentlemen, who were to have been with us
to-day, but who for one reason or another have heen pre-
vented from doing themselves and us the honor of attend-
ing: Consul-General Knapp ; The Lieutenant-Governor
of Quebec ; The Hon. Mr. Flynn; The Hon. Mr. Louis
Beaubien ; The Hon. A. R. Angers; The Hon. Mr.
Mackenzie Bowell ; The Hon. Mr. Tupper ; The Hon.
Mr. Costigan ; The Hon. Mr. Patterson; The Hon. Mr.
Ives; The Hon. Mr. Haggart; The Hon. Mr. Quimet ;
The Hon. Mr. Smith; The Hon. Mr. Laurier; Sir A.
P. Caron; Sir Joseph Hickson and Mr. L. J. Serpeant
of the Grand Trunk Railway.

I have now much pleasure in calling upon Dr. Howe
to address you.

Dr. HOWE (Boston)-— Mr. Chairman, ladies and
gentlemen : I firmly believe that an idle man’s brain is
the devil’s workshop. How often has been deplored
through Northern New England and Canada the lack of
suitable employment for the farmer and his household
during the months of winter, when the necessities of the
farm do not call for the exercise of much labor. The
greatest benefactor to Northern New England would be
the man who would bring to the farmer an industry which
would occupy the members of his household during the
spare and idle time of the year. A long and important
step in this direction has been taken by our hospitable
young hosts of to-day in teaching the farmer how to mine
bog ore, which everywhere in this district surrounds him,
and in furnishing him a steady and valuable market,
enabling him to use his spare time to advantage, and to
utilize a waste product ; transforming a noxious article
into a priceless one. For this they deserve the thanks,
sympathy and support of the whole community, and for
their kindness and unbounded hospitality we all thank
theT cordially, and wish them God speed in their good
wark.

Dr. R. H. RAYMOND (New York) —Mr. Chairman,
ladies and gentlemen: Agriculture and mining are, I
would say, two great industries, neither of which can get
We have found out one side of this truthin
the United States, where the mining engineer and the
mining pioneer have attempted almost in vain, and with
unfortunate sacrifices, to put that industry into operation
in countries where it was not supported by any other,
and where the business of mining had to carry upon its
back the load of all the necessities in the life of man.

Here we have an illustration of the opposite side of the
same truth, where mining comes to the rescue of agricul-
ture ; as our president has expressed it, by utilizing those
forces and also by putting into the very neighborhood of
the man who brings forth the products of agriculture,
and the man who wishes to use those forces, the wealth
of the mines; and into the hands of each the power to
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benehit by them.

market close together. The progress of science has con-
tinually necessitated that one thing should be s'upcrced.ed
by another ; and yet this is by no means true in a strict
sense. If you wiil allow we the metaphor in this edince,
you will remember how in the history of the Jews the
various tribes, the Ammonites, etc., were absolutely
annihilated, according to the records of the Testament, in
the first chapter ; and yet you find them turning up all
right in the second chapter, And so we have in many
cases of a so-called superseded industry, a survival and re-
vival that is remarkable. We call charcoal iron a deceased
business. We say it is played out. But all the while
there is more charcoal iron made and more wanted than
ever. And while charcoal iron has the properties of char-
coal iron, and while the universe retains l.he. laws of the
universe, naturally charcoal iron will remain in demand.

I cannot help feeling the great fitness of this scene and
this moment, as we are gathered here from different
countries and surrounded by the flags we love ; and as we
out through the windows upon these two great productive
industries, seeing around us an evidence of the union of
the Church and School—a guarantee, I trust, that learn-
ing will here be prosecuted in the fear and love of Gad,
and theology promulgated with some respect for sound
reason and education—I say, viewing and feeling this, I
cannot help being conscious of how auspicious is the scene
upon which the bright skies of to-day bend ! T feel, and
with a deep sense of gratitude—sometimes so deeply that
I cannot put it into words—the privilege and the joy and
the glory of having been born at this time and upon this
continent ! I feel, as I said to the young men of McGill
University yesterday, that we have been crowned with the
greatest gift ever given to man—the gift of being able to
stand by and see an empire grow ; to tend its infancy, to
join hands with its youth, and to rejoice in the strength of
its freedom ! And that is your privilege and mine. There
never will be, there never can be, anything more glorious
than these pioneer beginnings of the greatness of the new
age which you and I are privileged to look upon.

Mg. A. BLUE (Toronto)—This is not the first time I
have have had the pleasure of visiting Radnor Forges.
A few months ago it was my privilege to spend a few days
here and see the work that was being carried on by the
gentlemen who are our hosts to-day. I was then very
greatly impressed with the good work they were doing
for the community and for the province. I was desirous
of knowing what they were doing here, so that we in
Ontario might be assisted by trying to do likewise, where
we know the value of the iron industry by the want of it.
We have been going to school somewhat to our neighbors.
We have been attending the meetings of this great insti-
tute which has met this year in Montreal, and have been
getting inspiration and “encouragement from them. 1
hope the time is not far distant when we will be alle to
follow in their footsteps, however much behind them we
may be. They began the mining and manufacture of iron
very early in the settlement of their country. They
encouraged the industry then, and continue to encourage
it 5 and it is to-day I think I may say the greatest next to
agriculture, which that conntry possesses. Here in the
Province of Quebec, as well as i the Provinee of Ontarin,
we find our young men leaving us for want of employ-
ment at home. We find them fleeing from their own
land. T feel very keenly the situation, and I think a
great cffort ought to be made to find new fields of employ-
ment for our own people, by establishing in various parts
of our country industries, such as that here, so that
employment may be given ; and T trust that the Dominion
Government, and the government of each province, will
do their utmost to cultivate such industries.

Mgr. JAS., CRATHERN (of Messrs. Crathern and
Caverhill), Montreal, said :—Mr. Chairman, ladies and
gentlemen : [ observe on reference to the souvenir pre-
pared by Mr. Drummond, that the late Hon. Senator
Ferrier worked the property of the Forges over 40 years
ago. At that time I was a clerk in his employ, and my
duty was partly to superintend the sale of the goods manu-
factured, which were principally at that time double
stoves, coolers-—which were often used for sugar purposes
—bar iron, &e. The stoves were used entirely through-
out the Province of Quebec, and T may say were very
efficient articles. That was so long ago, however, that it
would be out of place for me ta ask any of the ladies pre-
sent if they remember any of those stoves. If I remember
correctly, the first discovery of the value of the ore was
made by a company in Troy, actively engaged in the
manufacture of railway car wheels.  They discovered that
the ore made the very best railway wheels, and 1 believe
the gentlemen who are now working this industry are
largely engaged in producing the same wheels. 1 am
sure they are to be congratulated very much upon the
progress they are making and apparently have made
already ; and I trust that with the continued aid of the
National Policy they may be eminently successful.

The speechus and subsequent applause having termi-
nated, we sought the train again; and after a pleasant
run of fifteen miles reached Grandes Piles, situated upon
the great and beautiful St. Maurice River.

Here a pleasurable surprise was in store. For no
sooner had we alighted than we saw down the road,
running parallel with the railway track, a dozen or more
improvized open-air busses, to each of which was har-
nessedd a pair of fine, strong, mettlesome horses. gaily
caparisoned ; and behind each team an expert French-
Canadian driver.

Each sleigh was able to accommodate a score, having a
framework of light lumber upon a pair of ** bobs,” with a

seat and back on either side, as in pleasure vans.

In we piled, and away we sped down the road and

Thus bringing the producer and the-

past the bee-hive kilns, that look like so many Lsquinalt
castles.  We go a little sedately at first 5 but after cross-
ing the river and mounting some tough little hulls on the
further side, we enter the pine woods where the pure
fragrance of the trees and the snow, and the exhilirating
influence of the air and the moment make us open our
mouths and draw the fresh atmosphere—the tonic of the
hills—into our lungs.

Suddenly there is a shout ! We know that something
has happened ; for our jehu with a strong arm pulls up
his seventeen hands high horses (o a standstill, in a
moment, from a furious pace ; and we behind him reel
and totter and cling to each other as we are thrown off
our balance. Looking ahead, we see that one of the
loads has suffered a humiliating downfall in its proud
career. ‘The three thousand pounds and more of freight
has been too much for the framework of the sleigh, for the
latter has gone to pieces, and the occupants have been
tumbled uncermoniously into the snow on either side,
amid the laughter of their friends in the rear.  However,
no one is hurt. A portion of the unfortunates climb
back upon their dismantled craft ; and the ladies of the
disaster are picked up by and distributed among the pro-
cession of sleighs following up in the rear.

So we speed on.  We are well into the woods now.
Up and down hill and round curves we go with reckless,
careless abandon and spirit that is charming. Past the
druids of this forest primeval, where not so very many
years ago leaped the roe and rang the voice of the hunts-
man ; where crept the wily brave, and whirred from the
brown carpet and from beneath the broad branches of
almost every pine and fir the prolific partridge.

Ah, what a life these Canadian /abitants live, we say
to ourselves as we feel the glow of animation and health
in our veins, and look upward at the ‘velvet void ”
where the tops of the swaying pines seem to write
“liberty !” What a life they live! And they now it,
too, these Canucks ! Your Canuck knows when he comes
up to the city and sees its pettiness, and insipid
pleasures, and lassitude, and need of stimulant, that he
has the best of it out here in his woods, with his simple
living and his glorious life and health and liberty and
strength ! 'Well might he quote :—

““ Give me the life beneath an endless sky,
Whose blue afar the darker of the lake
Meets in horizon kisses ! Ilere may [
The echoes of primeval hollows wake ;
And in a joyous and exultant cry
My effervescent spirits partly slake,
Nor fear man’s pigmy interdict.  Here I may be
Like that which is round me—boundless, bold and free !

"Tis some small comfort in this fettered time,
When man within Convention’s prison broods,
To feel T am not harnessed to the rhyme
And jingle of her brainless platitudes ;
But that in freedom I may boldly climb
With Nature to her most majestic moods :
Scale mountains, stand alone, or eager feel
My pulses answer some swift moviag keel 1

The bars of sunshine, that make the forest’s carpet a
beautiful pattern of white and gold, have grown longer.
The air, as it will towards evening, cven in a winter
forest, has grown stiller.  An ineffable peace broods over
these hills.  But we have been dreaming ; for as we start
from our reverie,—which, like a certain famous dream,
has only lasted a moment—we hear the merry shouts of
our companions, the guiet admonition of the driver to
Pete or Rosalie ; and we see that we are speeding back to
the train—and home.  And in a little while we are again
crossing the St. Maurice River.  The solemn woods are
left Lehind us; and with a sigh of regret, we know that
the drive is a thing, only to be re-lived again when, per-
haps, we sit by a glowing grate on a December evening,
retrospective, while Winter raps unheeded at the window
pane, and dash over in memory the hills, and between
the hemlock and the pines of the wildly magnificent
country of Grandes Piles.

But we talk it all over as we discuss our supper with
vigorous appetites and smoke our cigars on the run to
Montreal.  And as we propose the health and prosperity
of our hosts and their industry, and of the United Con-
vention of Mining Engineers, we agree with one voice
that *‘ the day has well been worth the living.”
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AN ONTARIO SESSION.

The Necessity of Secure Housing of the Geological
Survey’s Collection Endorsed —Other
esolutions of Importance
Discussed,

On the afternoon of Friday a meeting of the Ontario.
delegates to the Convention was held in the New Club
Room, Windsor Hotel, at three o’clock. A number of
outside delegates also joined in the proceedings, and one
of their number, Captain Matthew Penhale, manager of
the Glasgow and Montreal Asbestos Company, was called
to the chair.

Pror. C. GORDON RICHARDSON, (Toronto)—
The first resolution upon the official programme, No. 47,
namely :  *The necessity of enlarged and more secure
housing of the magnificent collection of the Geological
and Natural History Survey of Canada, at Ottawa,”

moved by Mr. B. T. A, Bell, was adopted at the meeting
of the Quebec Mining Association this morning.

I think that we should all agree unanimously upon the
necessity and value of that resolution. At the present
time the collection at Ottawa, while very amply and we)
displayed, is nevertheless in an extremely inﬁccurc.condx-
tion.  That collection represents the combined efforts ©
the Survey since its inception.  Many of the fossil collec-
tions, in fact the greater part of the collection, coul(} not
be replaced. It would he impossible to replace 1.
understand that in the vaults or cellars of the house 10
which it is stored, are immens: stacks of papers, vo]ulpels
of works of the Survey, and oiher inflammable matenal
among which it would only require the carcless dropping
of a match or tobacco ashes to fire the whole building.
And if that happened, ** what hope to save the ”—collec:
tion ?

I therefore move, in the absence of My. Bell, that W€
pass this motion.

The motion was carried.

Prot. C. GORDON RICHARDSON moved—¢That
it would be in the interests of mineral and melallmrgl_cal
development were a compilation made of all informauﬂ,“
relating thereto from the time of Sir William Logan'$
summary of reports in 1863 up to the census of 1399
Also that it would e desirable were the reports of the
Geological Survey divided into two volumes, one of which
should treat on the Geological work of the Survey and the
other on all matters relating to Mineral Occurrences
Mining and Metallurgy.  Also that the prices of Geologl®
cal Survey publications should be reduced to somewhat
the same scale as that charged by the Geological Survey
of the United States.” .

He said : I do not think that in moving this resolution
I need go into the reasons at any great length for support
ing it. Some time ago, I think in 1887, the Canadian
Institute, especially the Geological section of it, adoptet
a resolution of this character.-and forwarded it under the
seal of the Institute to the Canadian Government.
that time the preparations for taking the national censvs
were in progress. It was suggested that it would be 'WCH 1
a complete statistical volume relating to the mining indus-
tries and all information appertaining thereto, from the
time of Sir William Logan’s report of 1863, could be col-
lected and published as a volume of the census of 18g0.

For some reason or other, and on account of somé
antagonism, I believe, between the Statistical Branch an
the Survey Dranch, nothing material was done. That
volume of 1863 is out of print. .

It dealt generally with scientiic geology, and 10
another part with economic geclogy and all occurrences
of minerals known up to that time. Since then, anhough’
very much information has been collected by the Survey
throughout the whale of Canada, that mass of informa-
tion is scattered through the general volumes of the Suf
vey publication, and is not in a handy form for reference:
1 have been asked : *“What have you done in Canada 1%
reference to mining? Has anything ever been done?
It is perfectly useless for me to refer my questioners ©
the reports of the Geological Survey, although there is a8
immense mass of information in regard to our mining 18-
dustries contained therein.

When the resolution of the Canadian Institute was
brought before the House of Commons by Mr. Cockburn,
an answer was wade to it by the Director of the Geological
Survey, Dr. Selwyn, and he took exception to the stateé-
ment that there was ““A gap.” He said there was no
gap; and he then sent to the then Minister of Interiof
details of the work done by the officers of the Survey
during that time, and also a list of the different papers
upon the mining industry, which had appeared up to .1889
since 1863, starting with 1865. Now, sir, there 1S an
immense mass of information scattered through the differ-
ent publications.  What this resolution asked for is that
a publication of all that information which has been
collected, not only under these heads, but which is als0
scattered through incidentally what we may term the
more scientific papers relating solely to geology, be made
and issued as a volume, similar to the volume issued 11
1863 up to 1890; from which time annual reports Otj
statistics issued by the division of minerals and mines
have been issued.  Also, that the volumes of the Survey
shall be issued in two separate parts, one dealing with
field geology, and the other with the mining and wetal-
lurgical industries pure and simiple, somewhat similar to
Days’ report.

Mi. GEO. A. SPOTSWOOD (Kingston)—I suggest
that they shall be bound in cloth.

Pror. RICHARDSON--That would be very Yvell;
but at the present time, if you had, as [ have, to write 10
the department about any information in regard to their
volumes, and then be referred to a bookseller, you wo}lld
think we will be very fortunate if we get what we desire.
You are referred to a bookseller ; and you are thus taxed
not alone the cost of the work, but the bookseller’s fees
too. You have to pay something like $2.00 or $2.50
while from the U. S. government you would get thelr
teport for 50 cents,

Mg. A. LEOFRED (Quebec)—How is it we get reports

from the Geological Survey about three years after the
work has been performed ?

(Several members —Hear, hear.)

Mr. R. MCCONNELL (Sudbury) seconded Prof.
Richardson’s motion, which was carried.

Mgr. W. ITAMILTON MERRITT (Toronto) moved
that it would be in the best interests of the country weré
the present bonus on iron coutinued by the Dominion
Government, and were the question of provincial bonuses
considered favorably by the ditferent Provincial Govern-
ments. Also were the question of the manufacturer of
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i}f}tl r‘}lls and of nickel-steel in Canada favorably con-
lrm l’_.“' the Dominion and Provincial Governments.
trie:f] said s In my opinion, if the iron and steel indus-
sa}; (‘0 1n?]t afqut the whole of Canada, we have but to
dea) i"" elp Canada ! If Canada cannot and will not
I h'wf:‘ l’l generous spirit with the iron and steel industries,
i ¢ little hope for the building up of our country in
modern history. 1 have a letter here which I will read
You, with your kind indulgence, from the seconder of this
;;121\19‘?, Mr. E. W, Rathbun, Deseronto, in which he ex-
ablf*“ his regret that owing to unforseen events he is un-
¢ to .be Present and give expression to his strong angl
}m"hmlc views on this matter, which I will attempt, if
ee"])’». to reproduce. (Mr. Rathbun’s letter read.)
ﬂti:x ye in F.‘q11a(l;1 ocenpy, perwit me to say, a very hrumlh-
IJEhE’l ‘P‘NUOI} in regard to iron and steel. We are
th oOlden, as it were, to the rest of the world, chiefly to
the United States and England. This is a matter of
Serious moment to a country desirous of building herself
UP and occupying a proud position among the nations.
St year we imported more than twice as much pig iron
25 was made in the country. We imported $1,700,000
W"“h. or steel rails, which may be considered raw
Mmaterial.  Dr. Raymond pointed out this morning that
the great civilizing feature of the present day is the
Bessemer Converter. There is not one Bessemer Con-
verter in Canada, and we make a very small proportion of
the iron consumed in the country, to say nothing of the
Steel. T should have liked to have pointed out to the
Americans their position, as they stood among us here in
anada,

I believe that every citizen of Canada will admit that
he would require equally as much iron and steel if he
Stepped over into the United States, as he does in Canada.
And yet he will only have one-fiftieth of what he uses manu-
factured for him in his own country. Iron and steel
manufactures came into this country last year worth about
Nine and a half, or $10,000,000. Of that the major part
came from the United States; $4,800,000 worth from
United States, and $4,600,000 from England, showing
the enormous amount which we have and which could be
filled Ly home manufcture.

The steel rail question is rather a vexed one. The
Tilroads. desire the cheapest steel they can get. The
United States dealt with their companies in a statesman-
like manner, in giving grants (o their great Pacific rail-
roads. They stipulated that those roads should be built
With American steel rails ; and that is the policy which
should be adopted by the Dominion Government ; if not
even a still more gencrous policy. I maintain that the
Policy which has been adopted has not been a right one,
Nor 1n a generous spirit. When people go to war, they
do not say: We are going to grant a certain sum of
money and if that does not defeat our enemy we will ])e
vanquished. They go into a fight determined to win.
Now sir, I contend that should be the policy of this
country and of the Government of this country, in regard
10 the manufacture of iron and steel. Our Government
should say : We are going to make our own iron and
steel, we are going to make our own rails, and, of course,
In our wisdom we will adopt the best and most economic
manner in which this policy is going to be carried out.
But unfortunately, it appears that a certain Duty was
adopted ; and it was considered that if that was not a
sufficient stimulant, why the industry would have to go to
the wall.

Gentlemen, the Government should approach this great
national and important question in a broad and generous
spirit.  They should decide that it is a very momentous
matter indeed, a thing of prime importance, that we
should manufacture our own iron and steel, and nickel
steel also. And if Canada was the first to make a sub-
stantial movement in regard to the manufacture of nickel
steel, it would help her considerably ; because nickel
steel will play a great part in the future. .

It may he said that we have not the material. But
that is a fallacy too absurd to dwell upon ; because you
are all conversant with the vast quantities of splendid
iron ore and coke in Nova Scotia ; and with the fact of
the great iron fields of New YVork and New lersey stretch-
ing away into Eastern Ontario, proving beyond a question
the great supplies of that ore existing in that part of
Canada alone. In Western Ontario the great Minnesota
ranges run up into the Port Arthur regions, and thro'ugh
the western part of Canada and in Manitoba. I believe
there is no question of valuable supplies of iron ; and in
British Columbia there is an abundance of iron ore and
coking coal in the interior, and which will be of course
developed when the country grows. . .

Therefore, I think that so far as the Dominion Govern-
ment is concerned, we can very properly appeal to them to
deal with this question in a generous manner. .

We can point out to them that extreme protection has
been necessary by all civilized countries in starting this
industry. It was the case with England and Belgium,
who now produce more than half a million tons each a
year; and with Sweden, who produces nearly half a
million tons annually. In view of these facts we can, I
say, appeal strongly to the Dominion Government ; a.ml
it" would not be out of place for this Convention
to jmpress upon the Provincial Governments the great
Importance of this industry. . . .

I may say that I have no personal interest, either direct
or indirect, in thus advocating the home. manufacture of
Iron and steel so warmly. I have no .lnlercst in any
manufactory or smelting works oft-any kind, nor in any
mine, 1 merely move this resolution, from a purely
scientific and metallurgical knowledge of the facts ; and
feeling as a citizen, and as a Canadian, that we havea
great void that can be and should be filled.

Mr. Rathbun who seconds the resolq&ion, on the other
hand, gives great force to his adoption of the cause;
because he is a man who is ready to put his money into

the erection of a furnace. I take it the two forces
should be very strong ; the desire of the man who has
at money ina home indus-

money and is ready to invest th X ¢

try and give labor to men at home ; and the desire of the
man who is interested in serving the interests and the
national greatness of his country. ) )

Carr. PENHALE—In the United States there is
more iron mined and manufactured than in all the rest of
the world. In 1890 over 10,000,000 tons of iron were
manufactured in the United States. In the United States
and in England, in the sense of wo;nllh, II:on is ng.f
And whether we are connected with it directly or in-
directly, we all feel the benefit of that industry. Mr.
Merritt stated there was not one Bessemer steel plant in
Canada. If, as Mr. Merritt, said, investors are ready to
put their money into that industry, then I say, make your
resolutions and pass them, and get these men to put their
money into the building of furnaces. And I tell you, you
want furnaces. .

Mr. Merritt’s motion was carried. )

Mgr. JAS. B. HAMMOND, (Sudbury)——move_d “\Ylth
a view to bringing nickel into more general use, its claims
as an economic metal being now fully established, that
the attention of the Dominion Government, and the
Provincial Legislature be called to the advisability of
granting a liberal bonus to the Jinventor or patentee of a
process of refining nickel, wh,x,ch would very materially
lessen the cost of production.” He said: I have only,
for instance, to call attention to the policy of our
Dominion Government, with regard to putting on its feet
the best sugar industry. I am aware that there are false
impressions being circulated with regard Lo the extent of
our nickel country; and in the interest of the whole country,
I think we should call particular attention to the fact that
not one third of the deposits of a first class character are
being worked ; and there isan impression going about that
certain individuals, having Dbought up, say 30 to 40 acres
a piece, have got a corner on nickel ; which we from
that part of the country, know to be contrary to
the facts.

With regard to nickel as a metal, we have heard what
has been said by Mr. Merritt regarding iron, and the
disadvantages under which the iron industry has labored.
When two industries are weak, why can they not
be married so to speak, and hely each other through life.

The parents are the Government, and the country. IHere

are two young industries, and they wish to be united in
In that respect I

the bonds of industrial matrimony.
cordially support Mr. Merritt’s motion. ) .

Now, with regard to this motion, 1n connection with
nickel as a separate metal. There 1s no one who will not
agree but there is a vast future for nickel per se. The
great drawback to the development of that metal industry
in Canada has been the cost of refining it. We have it
quoted in the market at nearly 50 cents a pound. The
great advantages and properties of nickel used in employ-
ments of all kinds in connection with wares, cooking
utensils, &c., &c., is that it is spme_thmg which is not
attacked by acids. I can see, In view of that, that we
would simplify the circulation of the metal ten thousand
times over if we could reduce the cost of refining it.

This, then, is a question for the Government to decide,
whether they are not losing a great opportunity of en-
gaging the attention of capitalists, or_even lending the
money and taking the mortgage, as I understand it, to
help this young industry on its feet.

This motion particularly calls attention to the fact that
we should first reduce the cost of refining, and then comes
the consumption. The present processes of refining
nickel are chiefly by chemical methods, and are expensive.
Whether electricity will solve the question time will tell.

MR. G. MICKLE, (Sudbury)—In seconding Mr. Ham-
mond’s motion, I may say that we slanfi in this position ;
we have the greatest deposits of nickel in the worlgi ; but
the consumption is so small that a few companies can
supply the demand, and these deposits must be worked.
With a view to increasing the consumption, I would
support this resolution No one now seems to d.stute
the value of nickel, not only as an alloy, but as a distinct
metal. . .

I might say, I saw an advertisement by a German
nickel firm, stating that nickel was the material of the
wares and cooking utensils of the future ; that it was not
affected by acids; that it never lost its full value as a
metal ; and offering to buy back all utensils bearing their
trade mark. )

The only obstacle seems to be the cost of refining, and
with 2 view to the reduction of that cost, I second Mr.
Hammond’s motion. .

Pror. C. GORDON RICHARDSON—There is not
the slightest doubt that the market for the nickel itself is
practically unlimited. The trouble at present which ex-
ists in regard to the nickel industry in Canada is that there
is a very high wall erected between the producers
of ore and matte, and the market for the fine metal. At
the present time I believe I would be within bounds in
saying that the refiners of nickel and copper matte mlgh_t
be numbered on the fingers of one hand. They practi-
cally control the price of matte placed upon the market,
and the price of refined metal put upon the market. I
am not of the opinion, from ‘whal little ,I know
of the industry, that tMere is any special cost
in the refining of these mattes. At the pre-
sent time the average price I think for the nickel in the
matte would not be above I3 cents a pound, and the
refiners have the difference hetween 13 cents in the matte
and, we will say, 40 or 45 centsin the refined metal. I

think that this is an immense margin for refiners, and our
industry is seriously hampered. I have a letter from Dr.
Peters, stating that any company which entered upon the
production of nickel matte without being prepared to
refine that matte had his hearty sympathies: and there-
fore T am very pleased to give my support to the motion
of Mr. Hammond.

Carr. PENHALE-—Would it not be a good thing for
the Dominion (GGovernment to pay a man efficient in the
business to go over to England and drum up the matter
among the capitalists, and tell them what you have in
Canada, and what a field there is for their money? In
London the money is locked up ; they are waiting to in-
vest it. It scems to me that if the Government would
spend $5,000 in that way it would do more good than all
the immigration schemes they ever concocted.

Mg. Hammond’s motion was carried.

Mg. G. A. SPOTSWOOD, Kingston, moved ¢ That
it would be in the hest interests of the country if it should
be made compulsory by the Government that railways to
be built receiving a Government bonus should be railed
and Dbridged with Canadian iron and steel.”

MRr. HAMMOND seconded the motion which was
carried.

MR. G. McKAY (Sault Ste. Marie), in the absence of
Mr. Thomas Ledyard, Toronto, moved ¢ That it would
be in the best interest of metallurgical developments were
all fuel used in the smelting and refining of ores and
metallurgical products allowed to enter duty free into
Canada.”

Mgr. SPOTSWOOD seconded the motion, which after
some further discussion was carried.

The meeting adjourned at 5.30 p.m.

o
McGill Mining Society.

A few years ago the number of students in the mining
department of McGill College, Montreal, was so small that
it was thought advisable by many to discontinue the teach-
ing of this branch of science. Sir Wm. Dawson and Dr.
Harrington opposed this, pointing out that graduates in
mining had been far more successful than those of any
other department, and it was therefore decided to con-
tinue the course. Mr. W. A. Carlyle, Ma. E., a gradu-
ate of McGill, was brought back from Colorado as lecturer
in mining and metallurgy, and from that time the course
started out on a fresh career.

This year there were 25 students in mining, and it was
thought that much benefit could be derived from meeting
for the purpose of discussing subjects relating to mining.

With this object in view the ‘“ McGill Mining Society ”
was formed last December. The officers were: B.'].
Harrington, B.A., Ph. D., Hon. President; W. A.
Carlyle, Ma. E., President; H. Herdt, Sc. 93, Vice-
Fresident ; A. A. Cole, B.A., Sc. '94, Sec’y-Treasurer.
Committee : J. H. Featherstone, Sc. ’93; R. A. Gunn,
Sc. '94; O. C. Hart, Sc. '95; H. H. Barclay, Sc. '96.

Five meetings were held during the session, and they
were very well attended by the students, the subjects being
as follows :

1st. The Duties of a Mining FEngineer, by Mr. W. A,
Carlyle ; 2nd. Life Underground, by Dr. Harrington ;
3rd. A Debate :—** Resolved that Bi-metallism should
be adopted by the nations.” Affirmative, |. H. Feather-
stone, A. A. Cole, B.A. Negative, H. Herdt, R. A.
Gunn.

This meeting proved very entertaining and instructive.
At the close of the debate a vote of the meeting was taken
on the merits of the speeches, which resulted in a victory
for the affirmative. At the 4th meeting Capt. R. C.
Adams gave a paper on ‘ Micaand Phosphate * and at the
5th a paper was given by Mr. T. Brown on ¢ Rock Drills
and Air Compressors.’ '

This being the last meeting of the session refreshments
were supplied and farewell speeches were given by the
members of the graduating class.

On March 4th, the Society held an excursion to St.
Henri to examine the works of the Ingersoll Rock Drill
Company. Mr. Gilman, the manager, had a compressor
and drill running for the benefit of those who had not
seen these working betore ; and he kindly gave up his
afternoon to explaining to the students the mechanism of
the drills and compressors in construction.

The students have been asked to take note of any
points of interest connected with mining that may come
under their notice during their summer work, so as to give
the Society the benefit of their observation next winter.

A Dbright fature for the Society may be anticipated if
we may judge by the enthusiasm shown this year ; and
the more sanguine prophesy that before very long the
most flourishing society in the University will be the
“McGill Mining Society.”

————— o —

The Duty on Mining Machinery.

A deputation from the General Mining Association of
the Province of Quebec had an interview with the Hon.
Clarke Wallace, Comptroiler of Customs, on Wednesday,
gth March, on the subject of a more liberal interpretation
of the law respecting the admission of free mining
machinery. The Comptroller evinced great interest in
the various points brought forward by the delegates, and
promised that they should have his careful consideration.
Difficulty being experienced by the collectors in discrimi-
nating between what class and kinds of machinery were
made and those which had to be imported, it was agreed

o submit a statement for reference to the Department.
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THE NEXT QUARTERLY GE-NERAL MEETING OF THE

beneral Minimg Assoctation of the Provines of Qusbee

~——————WILL BE HELD ON-—-—rn e
FRIDAY, 7TEE APRIT., 1893,
~——- - IN THE

New CruB Room, WiNnbsor HOTEL, MONTREAL,

COMMENCING AT TEN AM.

MORNING SESSIOIN.

Report of Committee on Amendments to Constitution and By-Laws.
The Duty on Mining Machinery.
Report of Deputations, etc.

AFTERNOON SESSIOIN.

CONMMENCING AT TWO P.M

Mica: Its Occurrence, Composition, Development and Uses.

A sentes of papers by C. CircRer, ME., Fast Templeton, Que: S, Po Fraxcuor, Villencuve Mica Mine,
Buckingham : Dos C WarrkRs, fake Girard Mica \hnm\ System, Ouawa: Pror. B. I HarriNcion,
Montreal : and B, Ao B, Sccretary,

Peat: Its Occurrence in Quebec, and Utility as a Fuel for Industrial and Domestic Consumption.
By Dr. R. W. Eiis, Ouawa: Mr. Gisoy, Bureau of Mines, Toronto: J. McDoveart, St Hyacinthe, Que,

The Kelly Sectional Boiler.--By Hicior McRax, Ouawa.

TH & .A_].\T]_\T'U'_A_L DININER.

POSTPONED ON ACCOUNT OF THE INTERNATIONAL MINING CONVENTION,

————WILL BE HELD IN THE

WINDSOR HOTEIT., AT 7.30 P.IM.

SAME EVENING.

Tickets may be had on application, from Mr. A. W. STEVENSON, Treasurer, 17 St. John St., Montreal;
Capt. ADAMS, 41 St. Francois Xavier St.,, Montreal; Mr. R. T. Hopper, 17 St. John St,,
Montreal; Mr, L. A. Klein, Black Lake; Mr. F. P. Buck, Sherbrooke, or from

B. T. A. BeLL,

Ottawa, 30th darch, 1885, Secretary.



