Technical and Bibliographic Notes / Notes techniques et bibliographiques

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

Coloured covers/
Couverture de couleur

Covers damaged/
Couverture endommagée

Covers restored and/or laminated/
Couverture restaurée et/ot: pelliculée

Cover title missing/
Le titre de couverture manque

Coloured maps/
Cartes géographiques en couleur

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

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

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

Tight binding may cause shadows or distortion
/ along interior marain/

La reliure serrée peut causer de 'ombre ou de la
distorsion le long de 1a marge intérieure

Btank leaves added during restoration may appear

within the text. Whenever possible, these have
been omitted from filming/

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

Additional comments:/

Commentaires supplémentaires:

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

10X 14X 18X

L‘Institut a microfilmé le meilleur exemplaire qu’il

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

Coloured pages/

Pages de cotleur

Pages damaged/
Pages endommagées

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

/ Pages discoloured, stained or foxed/
Pages décolorées, tachetées ou piquées

Pages detached/
Pages détacheées

Showthrough/
Transparence

Quality of print varies/
Qualité inégale de l'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 {a livraison

Masthead/
Générique (périodiques) de Ia livraison

22X

26X 30X

12X 16X

20X

24X 28X 32X




The Canadian Engineer

Vor. V.—Nao, 1.

TORONTO AND MONTREAL, MAY, 1897.

PRICE, 10 CENTS
£1.00 Pxg VAR

The Canadfan anginéer.

ISSUBD MONTHLY IN THR lN"lfl!’.lS?S or THR

CIVIL, MECHANICAL, ELECTRICAL, LOCOMOTIVE, STATIONARY.
MARINE AND SANITARY ENGINEER; THE MANUFACTURER,
THE CONTRACTOR AND THE MERCHANT IN THE
METAL TRADES. 1

—
Supscripriox—Canada and the United States, 1.0 per year; Great Brl-
taln and foreign, 6s. Advertising rates on application,
Orrices—62 Church Street, Toronto: and Fraser Bullding, Montreal.

BIGGAR, SAMUEL & CO., Publishers,
E. B. Bicoar Address—Fraser Building,
R. R. SauvenL MoxTaEAL, QUE
Toronts Telephone, 1802. Montreal Telophone, 2589.

Al businnss correspondenco sliould be addressed to our Monte
real oftice. Exlitorial matter, cuts, olectros and drawings should
be addressed to tho Toronto Office, and should be sent wwheveover
vussib'e, by mall, nut by cxpress. Tho publishers Ao not undertake
to pay dmy on cuts froma abroad, Changes of advertisemonts
should Lo in our hands not later than the 13t of each inonth to
ounsure inscriion. :

CONTENTS OF THIS NUMBER:

Pace Pacx
Acctylene Gas Laoips 22 | Marino News.oiuiiesoaniarcossses
Ass3y, Auyone can 10 | Metal Imports from Great Britaln
Canadlan Society of McCormick Turbines o

1052 1 JS AP voes _esn .o 3] Minipg Matters .........
Canadian Associstion of Station- Mines of Oatarlo, The .
ary Engineers, Tho .aeeseensnnece 2 | ineral Production of British

Canadian_Electrical Association..

Cracker Turhine, The New, 20 | Mica,-Ancw use of Serap
Efectric Flashes ... 28 | Peat Fael on Railways
Eogineeriog, Railwa 1 1 Rajlway Enterprise, Br,
Buﬁincers. Canadlan Socletyot.. 92 ¥ ° Engineering...
Estimates brought down by Do- *  Matters.....
minion Goverament ....ceesceee. 20 | Rope Driviog .....

Fires of the Month........

C

Sewage Disposal.,

¢}

Shaftiog, Care an

............

Frazil and Anchor Ice, .
tlon and Ag&lomenllon Of cureee 6
Gold Quartz Mining in Canada
and Vic orla, Australia‘... .
Hydrau ic Manhole Puach
Industrial Notes ..o,
Literary Notes.,.oceeren

, Pro| Seeseesenroraansasas v 11
Waterway 'to the Great Lakes,
The QWA .oevrienrecerenenasoases 14

e e - -

For ‘Tug CANADIAN ENCINEER. -
RAILWAY ENGINEERING.*

——

BY CECIL B. SMITH, MA. E., MEM. CAN. SOC. C.
ASSISTANT PROF. OF CIVIL ENGINEERING IN
M'GILL UNIVERSITY.
InTrODUCTION.

These papers are the outcome of an endeavor on
the writer's patt to epilomize a yast subject into-such
a compass that the student or laymawn whose experience
is pre-supposed to be “ nil ” may grasp it in an intelli-
gent way. It is intended to be a founddtion course
only, and as such, has been largely selected from the

E.,

various works bearing on each department of the sub- = “that he,in turn, gives orders which must be obeyed,

jéct; but the proper balancing of the parts, if such
there be, giving each its due importance, the combina-
tion of the whole subject, technically considered, as a
ground work for future study, and the exclusion of
much confusing detail which obgcures the mental-vision,
the writer may claim as his own.

During the present period of depression, which al-
ways so seriously affects railway construction, it-might
be thought that the vocation ‘of the railway engineer
was being largely obliterated ; but this is; not at all'a
consequence. Our railways must be maintained; and.
while more engineers, per mile, are employed during
construction than afterwards on .maintenance, yet,
although there are, no doubt, pleasant and remuner-
ative positions to be had during the former period,
there is no condition of permanence that makes .them
desirable. On the other hand, railway companies

* This sericso! papers will bo lssued Ia book form as soon as they hav
peared in Tux Cm&xﬁ‘sxoxmu. 7 havesp-

recognize more, every day, the value of a technical
engineering ‘waining foc those young men who fill
junior positions in the operating and maintenance
departments, not strictly engineering in their nature.
And those companies {(¢.g., Peansylvania, or Nor-
folk and Western) that have persistently filled such
positions with young engineering graduates, that have
had them do routine work and given them a business
training, have seen their highest offices filled by men
whose engineering knowledge has brought them to the
front, when aided by a good business training, a know-
ledge of ways and means, and of traffic and operation. °
In thefuture, such positions, and those on the majn-
tenance staff proper, would seem to be the paths more
likely to lead! to success than the more strictly techmcal
work of lucation and construction, particularly as the
construction in future will be chiefly in the shape of
short extensions of large Systems having permanent

staffs, .
These papers, however, willdeal chiefly withlocation,

construction and maintenance, not because these cover
the whole ground, but because a knowledge of traffic,
rates, operatipn and management can be gained «nly by
experience, whereas a good grasp of the former may be
had previous to employment of such an extent, at least,
as will be valuable in obtaining and filling junior railway
positions,and also forma basisfor future study. Andeven

though very little of what is here given may be used at
once by the young engineer, yet it will enable him to
take 4 more intelligent interest in all that his superior
officer does, which he could not otherwise do unless be
had a proper understanding of the general principles on

which railways are surveyed, ccnsiructed and operated

He is warned against having his faithin these principles
shaken by the advers ¢ criticism of men who do not ap--
preciate or understand them. Care is taken to give

here only what is fairly well tried-and established.

On the other hand, he is advised to kecp his
opinions, largely, to himself, and:to carry-out faithfully
the instructions of his superiors in office. These in-
structions, though perhaps-sometimes faulty, should be

~=studied and ‘respected, so that'when the time .arrives

he may put into practice what he then coasiders, after
several years' experience, to be best, not only theoreti-
cally, but from the standpoint .of being feasihle and:
advantageous, capable of being put into execution by
his assjstants—the best, all things considered.

It must not be forgotten *hat these papers are not
exhaustive, but merely introductory. Years of reading;.
conversation, experience, observation, and above all;
honest hatd'thinking, are necessary to complete a man's
knowledge ou any subject, and even then it is not com-
plete. So that we. must never desist, but always per-
severe, if we wish to keep up with the progress of this
most progressive subject. . C.B.S.

Montreal, Que., Canada, May, 1897.

CHAPTER 1.—FuNDAMENTAL CONSIDERATIONS.

ARTICLE 1.—TRANSPORTATION.

The inhabitants of the civilized world have, since

the year 1825, been enabled to remodel their ideas of
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how and where to live. There has been developed within
this period a new potentiality, which had through all
the previous history of the world been practically dor-
mant. The impulse given by it to the material and
industrial progress of the world is such as to stamp 1t
as one of the grandest events of our world’s history, and
it will be so spoken of in future ages. It is the develop-
ment of transportation.

In its broadest sense, transportation may be said
to include all means of communication; but of its
various phases the transportation of material objects by
means of the railway train will be the one treated of in
this book.

The railway had its birth in England, and a fierce
struggle took place between it and the canal for supre-
macy, while in North America the canal systems not
being far advanced, and the extent of territory to be
traversed rugged and vast, the result was never in
doubt; to.day, the canal is a useful regulator of rates,
and a means of transportation of heavy bulk freights in
which time is not a factor, but it cannot be said to be a
competitor of the railway to any serious extent.

By 1850 the people of North America had grasped
the fact that the rapid extension of our railways to the
remote and unsettled regions westward, was the key
to that marvellous growth that has peopled a continent
in so short a time. The capital available was small,
and the country fairly rough, so that diflerent methods
of construction and operation from those in vogue in
England, and a consequent different class of equipment,
were imperative.

At the present day, in Canada, our railways are de-
veloped along the same general lines as those of the
United States, and in it we have done our fair share,
but it must be recognized that to the civil engineers of
the United States is due the credit of those essentiaj de-
partures from early forms which have defined our con-
tinental types so dislinctly, and are the glory and the
boast of North Americans. These departures took place
wradually, the gap becoming wider every year, until now
it has passed its maximum, and the slow conservatism
of English engineers is yielding. Bogie trucks, equal-
izing levers, Westinghouse brakes, and Amverican cars
are becoming familiar in England, while on the other
hand increased wealth and traffic are enabling American
railways to intreduce block-signalling and interlocking
systems, to abolish many grade crossings, and make
their road-beds more solid and permanent.

The distinctive features of the railway system of
North America that have enabled it to ext. ud to a length
of over 200,000 miles (including Mexico and Central
America), that have given Canada a system of over
16,000 wiles, moving 22,000,000 tons of {reight, 14,000,-
o000 passengers, 60,000,000 newspapers, 100,000,000
letters, besides much express, etc., each year, having
a capitalization of $900,000,000, and employing an army
of perhaps 55,000 men, are as follows:

(x) A frank recognition of the fact that curvature
is not a great drawback, and can be introduced treely
to economize construction.

(2) The introduction of bogie and swivelling trucks
and equalizing levers, enabling lines of poor surface
and sharp corvature to be operated safely and economi-
cally.

(3) The use of long wheel-bases on engines for
freight work, enabling greater weight to be put on
the drivers of engines operating over quite inferior track.

(4) The consequent hauling of increasingly heavier
loads of freight per engine and per train crew,

(5) The lowering of freight rates to a point that
enabled coarse freights to be worth moving, thereby
increasing the volume of freight enormously.

(6) Theacceptance of a timber-construction period,
enabling roads with meagre early traffic to pay their
small fixed charges and survive until their finances and
credit are such as to enable them from their earnings or
by increased bonding to replace such structures with
permanent ones. The Canadian Pacific Railway is a
striking example of this.

(7) The use of increasingly heavier freight cars, in
which paying freight is a larger percentage of the gross
load—and also giving a less co-efficient of rolling friction
—which the following table illustrates :

1875 ..20,000 lbs. car, 20,000 Ibs. freight, 50 per cent. dead load

1880....24,000 ¥ 40,000 37 - b
1890....28,000 . 60,000 * 3t "
1896 .. 36,000 *  8o0.000 . 3t " "

From which it appears that the limit has been reached.
ARTICLE 2— PRO)ECTS.

A company of limited lialility, but whose capital
is inelastic and non.circulating, must do business or
break down; it cannot contract its business in hard times
except at a sacrifice; husiness at starvation wages is
better than noune, and this is the exact condition of a
railway company which is a manufacturer and seller of
transportation. In this it is different from a store, or
more particularly a banking house, therefore all the
nmore carefully should the project be studied before
money is embarked in it.

No considerations of a general character will cover
all cases, and therefore it will be necessary to exclude
roads which have been or may be built (e) for purposes
of blackmail, to force rival companies to buy them out ;

. (b) for speculation of the builders, not owners. These

are not legitimate enterprises, but ones which projectors
start by the expenditure of a small sum for charter,
issue of bonds, etc., expecting to charge .a margin for
selling the bonds, to form construction companies, and
let the contracts of construction to themselves at high
prices, getting all the money out of the bondholders,
running no risk themselves, but controlling all manage-
ment by means of valueless stock. This gives them all
the voting power, and any extra profit remaining after
the bond coupons have been paid. Even such roau. s
these, however, will profit in the same way, as legitimate
enterprises, by the application of true economy in loca-
tion and construction,

Cost is the basis of all business, and most particu-
larly in the case of railways must this always be so.
An engineer may insist on technical accuracy and mas-
sive work, to such an extent as to bankrupt his com-
pany hefore the road is on a paying basis or even built,
or he may, in an ill-directed effort toward economy,
give it such a miserable constitution of grades and
position, relatively, to its customers, that it will never
secure traffic, and could not handle it economically if it
did. Between these two extremes, the intelligent engi-
neer should strike a happy balance, so that the project
may be where it can obtain most traffic, at least first
cost consistent with moderate working expenses, so
that it will be profitable to the present owners or pro-
moters, who usually buiid the road on borrowed money
up to a certain safe mortgagable amount.

The promoters of roads are always sanguine, and
probably the most common error nto which such men

<
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usually fall, is to overrate the funds on hand or in view,
and on the other hand, to underrate the cost of the
completed enterprise. Roads are seldom built within
their first estimated cost, 2-.d therefore, this is a danger
against which the chief engineer must guard ; he must
be sure and firm in his figures, because it is difficult to
foresee all contingencies, and still more so to impress
the directors with the reality or necessity of each item.

The finances at the command of the company
should always be fully hnown to the chief engincer; he
has the right to know it, and should have the courage
to insist on the fullest confidence of the directors.
These means should be carefully studied, allowances
made for changes in the money market affecting the
value of bonds, the amount of money which can be
1aised easily, and the difficuity in getting the lust part
of the required amount should also be considered.
Usually the bonds of new roads, just being built, sell
below par, and, as the amount issued increases, the
selling price may get less and less, until they may become
unsaleable.

Many roads become banhrupt before or just after
construction is finished, and a promising project ends in
a receivership, the wiping out of past debts, or issue of
pricr-lien bonds on the part of the bondholders them.
selves. Receiverships, instituted originally to protect
bondhiolders, are often made the instruments of defraud-
ing them. The history of the raikways of the United
Sta'es, particularly, is full of examples of unnecessary
roads built on faith and hope, and ending in disaster
or fraud. Over 25 per cent. of United States railways
are now in receivers’ hands, and nearly all have passed
through that stage in some period of their history.

The most casual observation teaches that in a coun-
try like Canada, where traffic is still unfortunately very
light, we must build roads with the utmost economy.
This has been practised in several justifiable directions.

(a) The introduction of curves where necessary,
with a sharpness of as high as 4° to 6° cn main lines,
and 8% to 10° on branches, with a frequency only limited
by a piece of tangent of 200 to 400 feet long between
curves; in this way, by a siight addition to the cost of
hauling trains and length of line, the cost of road-beds
hasbeen kept at a minimum.

(b) The use of fluctuating grades, by which the
local “sags " or depressions do not increase the cost of
hauling trains, but cheapen the cost of construction
materially, and which bave no objectionable feature
except a change in train speeds, as they store up or
yield a part of their * velocity head.”

(¢) Timber structures over all important streams,
and even timber box culverts under light banks;in
this way a railway company is enabled to get itsroad
in operation quickly at a minimum cost, is able often
to tide over the first few years of meagre traffic, replac-
ing them, gradually, as means will permit, with per-
manent structures. On the other hand, there are
certain directions in which economy cannot be practiced,

(¢) Narrow gauge roads, except in isolated cases,
have now been abandoned, becausc the demands for
interchange of traffic put them at a disadvantage; be-
cause the cost of construction is higher in proportion
to carrying capacity of cars, etc., and chiefly because
it is found that American engines of standard gauge
can pass around any ordinary cutve quite freely.

() Light rails. This will be dealt with more fully
in future chapters, but it may be well to say here that

with rails quoted at $20 to $25 per ton, there is no
greater blunder than to buy light rails. In stifiness,
strength and wear the increase varies nearly as the
square of the weight per yard, thereby decreasing
maintenance charges enormously as the weight in-
creases, The present weights are roughly 6o lbs. per
yard for branches and 8o Ibs. for our main lines, with a
strong tendency upwards, '

(¢) Excessive ruling gradients. Almost any other
mistake can be corrected in time, curves can be flat-
tened, short gradeslifted, temporary structures replaced,
but the ruling grade is ‘the life or death of a road that
has or expects to have any traffic beyond a meagre
minimum. This question will be fully dealt with in
Chapter I1.

(d) Locating roads adjacent to but not through
towns. Many instances might be given of this fact,
where railway companies, in order to save money on
right of way, to shorten the line slightly, or out of pique
at not receiving bonuses, have built the road a mile or
more away from the centre of population. Experience
proves, however, that it is usually profit.ble to pass
as near as possible througi the very heart of all towns
or cities, even at considerable extra expense.

The engineer must, therefore, when entrusted with
a study of proposed routes, have several leading ideas
constantly in his mind:

(1) How to obtain the most traffic, including the
idea of shutting out, avoiding or fighting competitors.

(2} How to get a road built with as small fixed
charpges as possible consistent with smaill operating
expenses, and clause (1).

(3) How to build a road that will be operated and
maintained at as smail 2 charge as is consistent with
clauses (1) and (2). These three things are intimately
intertwined, but may be affected by such considerations
as obtaining heavy local aid, having heavier gradesin
direction of lesser traffic, and a complete change of
train loads at the end of each engine division (100 to
130 miles), excepting always that the whole road wiil
allow the passage of moderately heavy passenger trains
intact.

Unfortunately these matters are often, erroneously
enougt., may be, settled quite apart from engineering
ideas, politics and local aid being the controlling factors;
but facts remain, and while politicians perish and local
aid, once given, looks for a guid pro quo, the railway
burdened with too heavy grades, too much debt, or dis-
tant from its customers, will gradually, but surely, fail
in the race. The problem which has to be solved, in
each case, is to create a paying property without satis-
fying, often, the dangerous desire on the part of the
engineer to build solidly and erect monuments to him-
self, or satisfy his innate desire for excellence of con-
struction considered from too narrow a standpoint.
This ts a difficult matter in 2 thinly settled country like
Canada, as statistics to be given will show, but our
roads are being more economically constructed and
operated day by day and traffic is slowly increasing,
so that we may confidently look forward to a time when
there will be a change and some small returns for the
stockholders and promoters.

(To be continued.)

MOVING TIME!! Our subicribors aro reminded to notify
us of any chango in address nocossary. Give doth old and now
addrosscs. THE PUBLISHERS,
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BRITISH RAILWAY ENTERPRISE.

(Currespondence of Tue CANADIAN ENGINBER)

Before the writer set foot in England he was
inflated with the idea common to Americans (using this
waord in a continental sense) that we were ahead of the
world in railway enterprise and railway management.
A few journcys over Great Britain and a short study
of the two systems will dispel that idea as an illusion.

below that of the leading English railways. Tak.
ing a late time table of the London and North.
Western, I find that the six expresses running daily
from London to Carlisle make an average of 45.4
miles per hour, and on the return to London the
cight expresses make an average of 44.5 miles per
hour, while the New York Central's four expresses
from New York to Buffalo make an average of
43.6 miles per hour, and returning from Buffalo to
New York the average is 42.9. The

difference is nearly two miles per hour
in favor of the London and North-
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Western, though the grades on the
English road between Crewe and Car-
lisle are much more severe than those
on the New York Central.

Although the area of Great Britain
is so small compared with the United
States and Canada, and although it
has lieen for years covered with a
net work of rails, while vast regions
of America are still unserved, the
mileage of new roads was relatively
greater dJuring the last year under
review (18g5) in Great Britain than
the United States, and what is still
more remarkable, the British roads

ENTRANCE TO EUSTON STATION, LONDON AND N.«\V RAILWAY,

It is true that the American tourist will, generally
speaking, miss his convenient system of baggage check-
ing, and will see the faults of the compartment system
of passenger cars; butif he travels by the London and
North-\Western Railway, he may have the American
system applied to his baggage, with the American
feature of ** baggage smashing’ omitted, and if he is
travelling an a through train he will find dining cars,
sleeping cars and parlor cars on a modified American
plan, quite as luxurious, quile as convenient and afford-
ing easier riding than any in the United States. But
assuming that this splendid Americanized special service
on the London and North-Western did not exist, the
unprejudiced American will find on investigation that
the system in use in the United States
and Canada could not be wholly ap-
plied to Great Britain without depriv-
ing it of some of those distinctive points
which make it on the whole the most
efficient and best managed railway sys-
tem in the world—for in the three great
essentials, solidity of construction,
average speed of trains, and safety of
passengers, the railways of Great Bri-
tain s.and unequalled. On a previous
visit to England the writer remembers
reading the annualreport of the London
and North-Westein. Out  of over
25,000,000 passengers carried that year
by this company, not a single passen-
ger's life was lost! Think of the effi-
ciency, thecare, theregularity and intel-
ligencethis means. No such record has been known in
any corporation of like dimensions in the history of
American railways. Then asto speed, itis true that the
“ Empire State” express on the New York Cen-
tral now holds the record for the fastest train in the
world, but that is an exceptional performance, and the
average speed of the New_York Central expresses is

return better dividends. In 1895 there
was added to the United Siates iail.
ways 1,628 miles,, while in Great Britain the mi'eage
added was 270. In the same year the raiiways of
the United States earned a dividend of 2.94 yer cent,,
while those of Great Brita'n earned 3.95 per cent. In
both cases the dividends are less than in former years;
partly due, no doubt, to the increasing use of the bicycle,
and in the case of the United States to the growing
competition of the electric railways in some States. In
addition to this the widespread depression in the United
States has no doubt put a check on new enterprises,
and new roads are not built for the benefit of con-
tractors so much as they used to be. Anyonetravelhing
over Great Britain is struck with the solidity of the per-
manent way, the substantial character of the stations,

e
*“LADY OF THE LAKE *’ PASSENGER ENGINE, WITH 7 FT. § IN. DRIVE WHEBLS—L. & N.-\V. RY.

the numbers of solid bridges, viaducts, culverts, arch-
ways and tunnels—all built to last for ages. The Eng-
lish railway builder goes through a mountain, the
American goes over it. The cost of construction of
British railways is about double those of America, but
the receipts of British railways in 1895 were over
three times those of the United States, being $19,220,
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against §6,170 per mile. British railways are operated
more economically than American, for of the gross re-
ceipts of the United States railways 70.30 per cent. were
absorbed in expenses, while in Great Britain the ex-
penses are 56 per cent. of the receipts. About a quar-

ter of the revenue of the United Sliates railways is
derived from passenger traffic, while the passenger

INTERIOR OF SALOON CAR, LONDON AND NORTH-WESTERN RAILWAY,

traffic of Great Britain is 46 per cent. of the whole.
The total freight handled in the United States, in 1893,
was 763,750,000 tons, while Great Britain, with one-
ninth of the mileage, handled 334,000,000 tons. In the
last ten years $72,500,000 were spent on new railways
and improvements in Britain, there being 1,842 miles
built in that time; and the total capital now invested
in the railwaysof theseislands is £5,005,000,000. The
average annual increase in the passenger traffic is 23,-
000,000 passengers, though the increase in 1895 was only
19,750,000. The enormous amount of passenger traffic
handled in Eugland, and the admirable order with
which the vast crowds are carried on special occasions,
such as holidays, is one of the marvels of British rail-
way traffic. In Yorkshire and Lancashire, the factory
population hold what are called

IIlE CANADIAN I..N(;INLL[\ 5

ran 150 special trains into Blackpool alone, yet not a
mishap was reported, and the regular service went on
with nearly its usual regularity. Within a compara.
tively short time, on that day, the booking clerks (ticket
agents) of the L. & N.-W., at Liverpool, made change
for g,219 passengers and took in £2,449; while at Bir-
mmgham, the same day, they sold 24,978 tickets, and
a took in £6,608. On the day before
this, at Euston Station, London, the
sum of £8,414—say, $42,070—was re-
ceived for passengers’ tickets. To sup-
ply all these tickets, give the correct

change instantly, as they must do, to
R keep account of the cash, and answer
B enquiries, implies a combination of
{ alertness and coolness which seems
almost supernatural to the lay mind.
1 Yet the same trained intelligence is
required in the engineer, the signal-
{man, and the other employees who
1} have to cope with work requiring such
‘ lightning-like activity, and who have
so many thousand lives dependent on
| them,

Twosamples of Londonand North-
\MWestern express engines are given in
this letter, these being of the class
that will carry the tourist from Liver.
pool to London—a distance of 1004 miles, in less than
four hours and a-half; and they can easily run over a
mile a minute. The L. & N. W. have over 3,000 en-
gines, all built at their workshops at Crewe (which will
be referred to in another letter), and the value of these
engines is over $25,000,000. One of them. the old
Cornwall, having a drive-wheel 8 feet 6 inches in
diameter, has just been laid off after 50 years of ser-
vice. Every five days a new engine is turned out from
these shops, and 2,000 come in each year for overhaul-
ing, there being an average of 330 in hand at a time.
The « Jeanie Deans” compound express engine, which
hauls the Scotch express from Euston, frequently takes
18 to 20 cars, including the heavy dining-cars. The
“Greater Britain,” another recent engine built at Crewe,

“ wakes,” the annual summer holidays,
when thousands upon thousands swarm
to the seaside or mountains, having |:
saved up by means of ¢ going away
clubs,” sufficient for the festive occa-
sion. Last summer, in the town of |’
Oldham alone, a total of $750,000 |-
was drawn from the funds of the “go- { .
ing away " clubs, and half of this big |
total was spent at Blackpool, the popu- §:
lar seasideresort of Lancashire. This
attractively situated seaside town is
reached by the London and N.-W.,
and on the occasion of the last Old-
ham ¢ wakes,” no less than twenty B
special trains were required to convey E
the holiday-seckers of that town to

Blackpool. On the last bank holiday, twenty-seven
spzcial trains had to be provided to take holiday seekers
from Liverpool to Southport—another seaside resort of
Lancashire fed by the L. & N.-W. Though this was
nearly double the number that had been calculated on,
the extra traffic was provided for without hitch or acci-
dent. Altogether, on that single day, the L. & N.-W.

‘“ THE JEANIB DRANS."

is perhaps the most powerful locomotive in existence.
Though heavier than any other on the line, it does not
put any more steam on the permanent ways or bridges,
owing to having an extra pair of small wheels under-
neath the foot plate, these wheels having half an inch
of side play. The front wheels have a patent radial
axle-box—designed by F. W. Webb, the company’s
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wmiechanical engineer—so that the engine, though of
great length, can travel safely over curves. Theengines
on the L. & N.-W, consume over 3,000 tons of coal per
day. In my next letter [ shall speak further of this
company's great shops at Crewe

For ‘Tug CaNaDIAN LENGINEER

FORMATION AND AGAGLOMERATION OF FRaZIL AND
ANCHOR ICE.

DEMONSTRATOR 1IN
MONTREAL.

BY HOWARD T, BARNES, M.A. SC.,
PHYSICS, M'GILL UNIVERSITY,

In northern countries there is no subject which
presents so many practical difficulties to the hydraulic
engineer as the formation of frazil and anchor ice,
and their subsequent agglomeration into masses. The
relations of these phenomena to the temperature of the
river water have Dbeen repeatedly under investigation,
but while much valuable work has been . ne already, the
observations have been of such a contradictory nature,
especially as regards the temperature of the water, that
very few practical suggestions have resulted. The
purpose of the present paper is to endeavor to present
to the readers of Tue (Caxapran ENGINEER a simple
and intelligible explanation of the appearance of Irazil,
based on a long seties of experiments undertaken on the
St. Lawrence River, to show the dependence of its
formation on the temperature of the water.

Among those, in later years, who have taken the
keenest interest in investigating th:: question of frazil
is John Kennedy, who is the chizf engineer of the
Harbor Commissioners’ \Works, at Montreal, and
it was through him that the writer's attention was
first directed to the importance of the work. Mr.
Kennedy bad long felt that some connection existed
between the agglomiration of frazil ice and the tem-
perature of the river water, but could not with the
apparatus at his command satisfactorily demonstrate
that such a relationship existed. Under his direction,
as a member of the Montreal Flood Commission, tem-
peratures of the river water during the winter were
taken by W. J. Sproule, the assistant cngineer, both
under the surface ice and at Lachine in open water.
Although great care was talien with the measurements,
no definite variation !rom 32° F. could be detected even
in the most severe weather. The measurements were
taken with an instrument designed by Mr. Sproule, and
consisted of a mercurial thermometer reading to tenths
of a degree, enclosed in a tin case so that a quantity of
the water to be measured was brought up and served
as a protection against the colder air. By this means
it was clearly shown that if any deviations from the
freezing point took place, they must be less than can be
measured on a thermometer reading only to tenths of a
degree.

Mr. Kennedy, with the object of testing the muatter
more accurately by means of more delicate thermome-
ters, consulted Prof. Callendar, of McGill University,
in regard to carrying on the work by means of an clec-
trical resistance thermometer. Prof. Callendar accord-
ingly designed, and bad constructed in the McDonald
Physics Building, a thermometer capable of reading
differences in temperature to the thousandth part of a
degree centigrade. As the ¢ '+~ployment of this ther-
mometer entailed considerable practice in the use of
electrical measuring instruments, and Prof. Callendar
was wholly occupied with the work of the session and
had no spare time to devote to the observations, the

writer undertook the measurements at Prof. Callendar’s
request.

An electrical resistance thermometer is really the
only form of instrument suitable for measuremen:s of
this kiud, not only because it measures with a far
greater degree of refinement than can be looked for in
a mercurial thermometer, but because it niay be read
from a sheltered place without withdrawing the stem
from the water. Very little reliance can be placed on
observations made on any temperature nieasuring in-
strument which has to be taken out of the water and
read in an atmosphere cooled down far below freezing,

The thermometer used was of the differential type
and consisted of two stems, each made of a similar coil
of platinum wire. The coils were balanced against

each other by the well-known Wheatstone's bridge

method. The coils of wire were protected by small
lead composition tubing, about eight inches long, which:
was coldered to longer and thicker compo-tubing con-
taining the connecting leads. One end was made 100
feet long, to pass into the river, while the other end was
made 10 feet long, for retention at a uniform tempera-
ture in a sheltered place.®

The temperature of the water was determired, not
directly, but more accurately, asa small difference from
a carefully prepared mixture of snow and water. Every
possible error, due to changing temperatute conditions,
in the connecting leads and on the rest of the apparatus,
was compensated for. The thermometer was so made
as to have a sqale of 8 inches to tlie degree and a
vernier with lens reading to ;445 of an inch. Under
suitable laboratory conditions it was possible to measure
10 rygyy Part of a degree centigrade. In the present
case, in spite of obvious difficulties in making refined
electrical measurements in a light shanty unprotected
from the wind, readings were accurate to ,qgy of a
degree.

The method of making an observation consisled in
immersing the two ends of the thermometer in a mix-
ture of snow and water in the shanty,and obtaining a
zero reading when both the ends were at 0°C. The
shorter end was left in the mixture and the longer end
passed out of the shanty into the river. Auy difference
in the temperature of the river from the mixture of
snow and water in the shanty was immediately obtained.
During the winter of 1895-96 the writer carried on the
experiments for a considerable time on the riser
water, under the surface ice, upposite Montreal, and,
during the winter of 1896-97, made a similar series of
observations in open water at the Lachine Rapids. A
shanty was provid.d at both places by the Harbor Com-
missioners, through the kindness of Mr. Kennedy, and
served for the reception of the instruments and for mak-
ing the measurements. A watchman was also procured
to protect the instruments.

Theresults of the first series of experiments have been
recently published in the ‘¢ Transactions of the Royal
Society of Canada,” vol. ii., sec. iii., page 37, and those
of the second series will, it is hoped, be published in the
course of the year. In the first paper will be found,
besides the results of the observations, a description of
the instruments used in the investigation, ana a brief
discussion of same of the principal points brought out
by previous observers.

+  The general results of the writer’s expenmems have

. Tl:e \smer desizes huc to cxpress his thanks to H. T. Pyc, Instrument
maker in the dMcDonald Physics Bulldiog, for willing aid in rcnewing, at short
notice, delicato portions of the apparatus which were broken through waunt ot
proper laboratory conditions.
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been to show that the temperature of the river water
under the surface ice does not vary throughout its depth
by more than a few thousandths of a degree from the
freezing point during the entire winter. During the

time in which the measurements were made the air”

temperature varied from —28° F. to 4 40° F. Small
differences from the freezing point are recorded, and
these are found to accompany atmospheric changes. A
sudden drop in temperature of the air below o° F.,
after a warm spell of weather, would invariably send
the temperature of the water slightly below freezing.
On February 25th, 1896, an observation after a sudden
cold dip gave a difference from the freezing point of
-.005° C. On March 4th a similar cold dip pave
—.0006 to —.0004%, and on March 11th, —.004° C. It
was found that these small differences below freezing
never continued, although the air temperature remained
cold. The river soon came to the freezing point with
the apparent accumulation of frazil under the surface
ice. During mild weather the temperature of the river
never rose more than one or two thousandths of a degree
above freezing. From the experiments in open water
it was found that the variations were of the same order
below freezing as those under the surface ice, but the
extent to which the river could become warmed through
the influence of sun and rain was much larger than
could be expected under the ice.

Differences of opinion have existed to a great extent
among observers in regard to the temperature of the
river water in winter. Mr. Kennedy has charts of air
and river temperatures for three years, taken for th:
Grard Trunk Railway by the late T. D. King, at Vic
toria Bridge, under the surfaceice. There are recorded
variations of temperature of the water amounting to
severa. degrees below freezing to several degrees above.
It is not known to the writer how the measurements
were taken, but as these variations are very large and
are not found to correspond with the atmospheric
changes, they suggest possible errors of observation,
Since then a number of observers have expressed the
confident opinion that the river water in winter is cooled
considerably below freezing” In one case an observer
had noticed on very cold days the water in the river
above the Lachine Rapidsat the mouth of the waterworks
to be in general 32° F., and sometimes 31® F., down to
a depth of 20 feet. Here again no details have been
given as to how the measurements were taken, or what
methods were adopted for reading the thermometer ina
cold atmosphere. It is inportant for observers, who
have actually found large differences from the freezing
point, to state clearly how the readings were obtained,
since from Mr. Sproule’s measurements and those of
the writer's no considerable variations could be detected.

With special laboratory precautions it is undoubt-
edly possible to cool water, free from ice and dissolved
air, to several degrees below freezing, without the
formation of ice. On the slightest agitation, however,
or on the introduction of the smallest crystals of.ice,
there will be formed all through its mass long needle
crystals of ice in sufficient quantity to bring the mass
of water to the freezing point. It will then be found
impossible to further cool the mixture of ice and water
so-long as any water remains.

Ice and water can exist together only at the freezing
point. If heat is abstracted from the mixture there is
apparently an isothermal change of water into ice, and
if heat is supplied to the mixture there is apparently an
isothermal change of ice into water. From theoretical

reasoning a large temperature difference between ice
and water in the same solution could not possibly exist.
It seems impossible then to imagine a flowing river,
either with surface ice or mixed with frazil, to be cooled
appreciably below the freezing point. The small differ-
ences observed by the writer would, however, appear to
indicate that the process, although apparently iso-
thermal, is in reality dependent on small temperature
changes. This has already been claimed by some
authorities, and the results of investigation have been
to indicate that the temperature of a mixture of ice and
water to a certain minute extent depends on the
relative amounts of ice and water present and whether
the mixture is capidly freezing or thawing. The fact
that under surface ice, on a sudden drop in air tem-
perature, the water commenced by being in a slightly
undercooled state, and then as the ice grew and the
proportion of water became less, the temperature cawe
nearer and nearer to the freezing point, would tend to
support this view. Of course these variations are ex-
ceedingly small, and could only be detected with very
delicate apparatus. They would not be noticed on a
thermometer reading only ,};; of a degree.

The idea will immediately suggest itself to the
reader, whether or not these small differences observed
by the writer could have originated in the artificially
prepared mixture of snow and water containing the
steady end of the thermometer. It would be out of
place here to go into details over the many precautions
necessary to avoid errors of this kind, but it may be
said that it is possible, within the limits of these
measurements, to prepare mixtures which will be suffi-
ciently uniform.

Larger temperature differences may very probably
~nist in quiet water where there is little or no ice, but
the more water is being churned up and mixed with air
and ice, the less can its temperature be cooled below
the freezing point. It was, therefore, almost certain,
a priori, that the temperature of the river water
in the rapids could not differ materially from the freez-
ing point. Nevertheless it is satisfactory to have been
able to demonstrate the fact by direct observation, and
at the same time to detect such small variations as
should theoretically be due to the rate of formation or
dissolution of the frazil.

Previous observers have differed a good deal in
regard to the way in which they have explained the
appearance of river ice. The terms * Frazil” and
« Anchor Ice” have been used synonymously, and are
apparently often understood as the French and Eng-
lish for the same thing. From the report of the
Montreal Flood Commission, published in 1890, which
is undoubtedly the highest authority on river ice forma-
tion which we have, it is seen that * Frazil, as distin-
guished from anchor ice, is formed over the whole un-
frozen surface above and below Lachine Rapids, between
Prescott and tide water, and wherever there is sufficient
current or wind agitation to prevent the formation of
bordageice. . . .” The term anchor ice includes
of course only such ice as is found attached to the bot-
tom, but frazil is apparently frequertly used to include
ice formed on the bottom as well as throughout the mass
and surface of a river. In the present paper the dis-
tinction indicated by the Flood Commission has been
adopted, and frazil is not uvsed so as to include ground
ice. .

To the writer, the formation of ice in a river cooled
to the freezing point, appears: to be due to two causes :
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(a) Loss of heat by contact with a cold air; (b) Loss
of heat by radiation. The first cause is probably
responsible for the greater amount of the fine floating
ice seen in our rivers whenever the current is too rapid
to permit of the formation of a surface sheet. The
churning up of the water in shallow rapids is simply a
special case of this, in that a greater area of surface is
exposed to the influence of the colder air, causing a
mote rapid abstraction of heat. In quiet waters sub-
jected to a cold atmosphere, every one has noticed how
long needle crystals of ice shoot out horizontally in all
directions over the surface. These crystals by increas-
ing and compacting form the first layer of surface ice.
In agitated water, time is not given for surface crystals
to grow to any size. On the contrary, small needle
crystals are formed, the degree of fineness depending
on the rate of agitation.

An experiment was carried out at McGill Univer-
sity, by Prof. Nicolson, which will illustrate this point.
A quantity of water in a tub was kept in rapid motion
under the influence of a cold atmosphere in winter.
The result was that fine needle crystals of ice, in every
respect similar to frazil, were formed throughout its
mass, until the whole became somewhat like a thin paste.
During the progress of the experiment no deviation in
the temperature of the water from freezing could be de-
tected with a thermometer reading to hundredths of a
degree. In smooth, gently flowing water it is possible
to have thin, flat plates of ice formed which became
mixed with the finer crystals. Previous observers have
noticed these plates mixed up with frazil and have en-
deavored to draw a distinction between the two. It
does not seem necessary to draw a distinction, as these
will be formed in a river ice of every degree of fineness.

Loss of heat from the water under the surface ice
will take place by slov: conduction through the ice, the
upper layers of which mustbe *wariy at the temperature
of the air. In the experiments conuucted by the writer
under the surface ice, it was noticed that when the air
temperature was very cold, long needle crystals would
grow out which could be seen through the hole cut for
the thermome'er. [his fact has already been noted by
previous observers, and shows the tendency for surface
ice to grow on the underside. The writer has seen the
opinion stated that surface ice never grows in thickness
beneath, but alwayson top The explanation given for
this is that ice is always somewhat porous and water is
drawn up through pores and frozen on the surface. It
is difficult to conceive how this could take place through
two or three feet, how water could be drawn through a
mass of ice cooled below freezing, as surface ice must
be, without its becoming transformed into ice on the
way. In this case the pores, if they ever existed, would
soon become choked up. It has been urged as a further
proof that the surface level of ice formed on a river rises,
even though the water does not. This would naturally
occur as the ice would be continually buoyed up as it
grew deeper into the water. This force would of course
act so slowly that the surface ice would move without
cracking, continually adjusting itself in response to the
pressure underneath,

In regard to the second cause of the loss of heat in
a river, there has been a good deal of dispute. Some
claim that as all the phenomena of ice formation in a
river may be satisfactorily explained without the aid of
radiation, it is unnecessary to introduce it at all. But
as radiation exists, as is shown by Dr. Wells' beautiful
experiments on the formation of dew, described by

Prof. Tyndall, it becomes important to see how far it
influences the formation of ice in a river. On clear
days, irrespective of the temperature of the atmosphere,
immense quantities of heat are radiated from the earth
off through the atmosphere into space. This has the
effect, as is well known, of cooling the surface of the
earth, which in its turn cools the atmosphere. During
cloudy weather the heat radiated from the earth
is reflected back again by the clouds, so that under
these conditions the earth does not become cooled.
From Tyndall's experiments on radiant heat, it is
seen that heat rays may be passed to a certain extent
through clear water or clear ice. He beautifully illus-
trates this by heating platinum red hot in the sun's rays,
concentrated by a lens of ice. There is no reason then
why the bottom of a river should not radiate heat
straight through the water and atmosphere into space.
Then.the bottom will become cooled below the tem-,
perature of the water, which in winter is at the freezing
point, and ice will be formed i sitx by the abstraction
of the latent heat of the water in immediate contact.
The process of thickening will take place by radiation
from the surface of the ice itself. Radiation from the
bottom will be, of course, greatly hindered by the
granular texture of the ground ice, and when it be-
comes so thick as to prevent any further radiation, or
on a cloudy day, not s fliciently cold to produce under-
cooling in the water, heat slowly conducted through
from beneath will melt off the hold which the anchor
ice has on the stones and rocks.

Engineers have held that heat conducted through
from beneath must help to keep up the temperature of
the river, and that stones could not become cooled be-
low the freezing point on account of this. One observer
says: “ How then could a stone, whose upper surface is
at, or almost at, 32° F., and whose lower surface is at a
somewhat higher temperature, radiate cold into a body
of water from which it is itself receiving cold? "' From
the results of the observations on soil temperatures
which have been carried on now for several seasons at
the McDonald Physics Building by Prof. Callendar,
in conjunction with Prof. McLeod, with delicate elec-
trical thermometers placed at different depths n the
ground, it has been shown that the conduction of heat
through the earth from beneath is exceedingly slow.
It may be easily calculated from the results of their
work that the amount of heat which would be conducted
through the earth to the bottom of a river in one hour,
would not be sufficient to melt a layer of ice more than
1-500 of an inch in thickness.

It is very improbable that ground ice could be
denser than normal, and therefore prevented from
rising, as some observers have thought. There are
certainly no experimental data to support such a sup-
position. On the contrary, the growth of the crystals
in a mass of anchor ice is as far as possible in a vertical
direction, showing th-{ the ice must possess buoyancy
even as it forms. This no doubt gives rise to the beau-
tiful tree-like forms of masses of ice on the battom,
resembling the weeds in summer. Where a river is
flowing very gently and smoothly a surface layer of ice
forms, which becomes covered very soon with a layer
of snow. This layer of snow will act as a check to
radiation, hence the well-known fact that anchor ice
does not form under a layer of surface ice, Thereis
another possible reason why in deep, gently flowing
rivers, ground ice is not readily formed. Below 39° F.
it is well known that warmer layers of water sink to the
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bottom and colder layers rise, so that the bottom of a
deep river may be above 32° F. As a matter of fact
the writer found the water under the surface ice slightly
warmer at a depth ; otherwise there seems to be very
little reason why ground ice should not be formed under
a layer of clear surface ice.

There is very little doubt that the immense thick.
ness of several feet which anchor ice attains must be due,
partly, to the sticking of surface formed ice carried
down by currents which are continuaily shifting in a
rapidly flowing river. The branching form, in which
anchor ice grows, would tend to entangle and collect the
floating ice. This sticking together of the ice was only
moticed by the writer when the water was in a very
slight undercooled state, caused by excessive abstrac-
tion of heat. The two principal atmospheric conditions
for producing this eifect the writer considers to be a
dull, cold stormy day with wind, or a clear cold night.
When measurements were being made of the tempera-
ture of the water in this state, in a shallow part of the
rapids near the shanty, the stem of the thermometer
was placed on the surface of some ground ice, which
could be distinctly seen through the water. In a very
short time the stem was frozen down. and could only be
removed with great difficulty without injuring it. It is
interesting to state that the writer was actually observ-
ing a small difference below freezing during the time the
lower portion of the stem was becoming attached to
the bottom. During this time immense islands of ice
appeared in the shallower parts of the rapids, apparently
growing by the attachment of frazil carried down by
the currents. The river was of a dull, sandy color, as
though full of ice. The whole tone of the river seemed
different to that on a similar dull mild day.

Mr. Keefer, former president of the Canadian
Society of Civil Engineers, in the digcussion following
G. H. Henshaw's paper on * Frazil,” published in the
transactions of that society, for March, 1887, gives an
observation made by himself, which accords well with
the one made by the writer. He has noticed that
while cros-ing the St. Lawrence, opp.site Montreal, in
a canoe, when the thermometer was below zero, and
when there was no floating ice, the water, instead of
being clear as usual, waslead-colored, thick and ¢ sandy”
with ice. He fyrther goes on to tay that * spicules of
ice, about the size of darning needles, attached them-
selves to the paddle by their points, and when it was
withdrawn from the water stood out at right angles to
the wood.” He goes on to express the opinion that in
this condition the river was loaded with ice spicules to
the bottom, densely and uniformly distributed through-
out the whole mass, and would supply the raw material
for the formation of anchor ice at the bottom, when the
latter was prepared to receive it. In this condition the
writer thinks that had any ice been already formed on
the bottom by radiation, then the lower layers of these
ice spicules would have become entangled and subse.
quently attached.

Regelation has been proposed as an explanation
of the way in which ice sticks to the bottom. This is
very improbable, for there is quite a difference between
the coalescence of ice particles by continued pressure,
which cannot take place between ice and any other
body, and the freezing together of ice crystals due to a
natural growth on their surface. Even during very
cold weather the sun has an enormous influence in de-
termining the temperature of the river water. Its rays
undoubtedly penetrate to the bottom and melt off the

anchor ice. The writer has frequently noticed in the
morning that, after a cold, clear night, beyond the
amount of frazil floating down in the currents, there
was no other ice visible, while as soon as the sun
became brighter and more powerful, large masses of
anchor ice were brought up from the bottom and
floated down. Mr. Keefer states tl.at mill-owners never
find any trouble from the formation of anchor ice, no
matter how cold the air is, if the sun is shining, and
also if there is a cloudy sky at night. This again
points to the formation of anchor ice by radiztion.

In order to test the effect of radiation in the water,
the writer arranged some experiments by which it was
made apparent on the stem of the thermometer. During
the day, when the sun was shiniag, it had always been
noticed that the water was a little warmer than
freezing, even though the air temperature was consid-
erably below freezing. The writer found that by placing
the thermometer at ditlerent depths in some compara-
tively quiet back water near the shanty, the upper
layers of the water were always warmer than lower
layers,and if the thermometer stem were sheltered from
the direct rays of the sun, it showed a still lower tem-
perature. The water within eight inches of the surface
was apparentlv considerably warmer than freezing,
although the air was very cold. o other explanation
of this could be given, except that the sun’s rays were

adiated through the water and were warming up the
stem of the thermometer itself.

Experiments were also tried to test the effect of
having the thermometer actually cooled by radiation.
These observations had to be taken during a very cold
clear night. The result accorded closely with the
expectation. The details of these observations would
perhaps be somewhat beyond the scope of the present
paper, but the writer hopes elsewhere to be able to give
the actually observed differences of temperature in sup-
port of these assertions,

It will be of interest here to give two examples
which have come under the writer's notice, the first one
by direct observation and the second one through Mr.
Kennedy, which will serve to illustrate the tremendous
power exhibited by frazil during the time when it is
agglomerating. Engineers have found this to be the
most destructive state for the frazil to be in. It has
been already shown that this is probably due to the
temperature of the river being very sligitly below
freezing. During the course of the winter quantities of
frazil are being manufactured in the Lachine Rapids
and swept under the barrier ice by the swift currents.
This frazil on reaching quieter waters soon rises and
becomes attached to the underside of the surface ice. If
reference is made to the report of the Montreal Flood
Commission, it will be seen on the charts made of the
cross sections of the river at different distances below
the rapids how, the nearer the section is to the rapids,
the greater the area of ice and the less the free water-
ways, while the further away, the less the total area of
ice and the greater the channels. Duringa severe cold
spell it would not be difficult to imagine the free water-
ways becoming completely choked up. This apparently
occurred during the past winter, for during a severe
storm about the end of January, the level of the water
rose, and by increasing the head produced a shove.

It is well known how the Ottawa and St. Lawrence
Rivers meet at the head of Ile Perrot and flow around
the island into Lake St. Louis, the Ottawa on the
north side and the St. Lawrence on the south side.
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For a long way the waters do not mingle, but flow side
by side. The Ottawa River has also another course
around the Island of Montreal. During a continued
cold spell so much frazi! is made in the open water of
the St. Lawrence, just before it enters the lake under
the surface ice, that the channels become almost com-
pletely blocked. The water is consequently forced
around the head of the island into the Ottawa River
channel. This in turn forces the Ottawa entirely into
the back river course. The Montreal waterworks ob-
tain water on the north side of the river above Lachine
rapids, and under normal conditions receive almost
entirely Ottawa River water. When the Ottawa is
forced out of its channel and its place taken by the
St. Lawrence, the fact is made apparent by the differ-
ence in color of the tap-water in the city.

In conclusion, a great deal might be said about
frazil, with reference to the construction of hydraulic
works, but as the present paper is simply an explana.
tion of the appearance of river ice in its many forms,
from the point of view of a physicist, the rest will be
left to those more competent to deal with that side of
the question.

As in northern countries it will be impossible to
prevent the formation of frazil ice, it becomes the
duty of the enginecer to make a careful study of the
facts attendant on its manufacture and agglomeration,
and to apply such knowledge intelligently. As we cqn-
tinue to grasp more and more the true scientific nature
of river-ice formation, we may hope, not without reason,
to find possible methods for tempering its effects. The
practical advantages to the industries of the country
derived from such a result would be incalculable.

For Tue CaxaAD1aY ENGINERR,
ANYONE CAN ASSAY.*

BY ALEX. ROY, TORONTO.

[The following easy method of making a test for
gold is the cheapest and most convenient of which we
koow. The instructions must be followed with pre.
cision, and to attain good results, a certain dexterity in
handling the materials is necessary ; but this may be
attained by practice.—EDb.]

MATERIALS.

The actual requirements for finding out if an ore

carries gold, are :—

A good hammer.

A few crucibles.

A few cupels.

5 cents worth of litharge.

5 *  washing soda.
s **  cream of tartar.
" *  nitricacid.

A small quantity of salt.

This amount will make half-a-dozen assays, and
the materials can all be carried in a small grip. Cupels
are made of bone ash powdered up as fine as flour.
This can be bought for about twenty cents a pound, and
one pound will make about forty, and can be carried in
.a small pepper-box, packed inside with paper to prevent
their being broken. Litharge can be got at any village
drug store. Cream of tartar or washing soda can both
be found in any farmhouse, as also salt.

The usual method of prospecting is to arrange
board for a week at a farm house, except in uninhabited
districts where camping is necessary, and prospect
around a day's walk in different directions, then go on
to the next place. Gold can be looked for to advan-
tage in the ncighborhood of any reported discoveries.
The writer has made assays of gold ore from almost

* Al rights reserved.

every county in Ontario north and east of Lake Simcoe
and Peterborough, all of which showed more or less
gold.

PROCESS.

Pound up the ore to powder and mix it up well,
then shake it so as to make any heavy gold fall to the
bottom, then take one tablespoonful (= one ounce}, or
for accurate work 1 ounce, and lay it on a picce of
paper, then take a tablespoonful of washing snda
(= one ounce) und mix it with the ore, then a teaspoon-
ful of cream of tartar (3 or 3 ounce) and mix it in with
the other two, and add a tablespoonful of litharge (two
ounces) and mix it with the rest. Then pour the whole

of it into the crucible, cover it with salt & inch indepth,
and place the crucible in a good fire so that it can get
white hot. Let the contents melt into a liquid and then
take the crucible out and gently tap it on something to
shake the lead, etc., do- n to the bottom. Thenlet it
cool and break the crucible. At the bottom will be
found a piece of lead about the size of a coat button and
of the same shape. Take this out and pound it up into
a cube or little square block, soas toget all the sand and
other stuffout of it. Then take a clean crucibleand place
it in the hole in the fire that the other one was taken out
of. Place the cube of lead in a cupel, and lower itinto
the crucible with a thin strip of paper. Let it get quite
hot or until it begins to fume or give off a little white
smoke, and let it keep doing this for about an hour. 1t
will gradually all grow smaller, until there is only a
very small bead of it left which won't pass off. Take a
small piece of silver (a shaving off a five-cent piece will
do), and drop this on this bead and let themn melt
together ; take out the crucible, and let it get cold.
Then take ont the bead very carefully and lay it on a
piece of flat iron, and press 2 hammer down on it till it

is flat. Place it in 2 small vial, or bottle, or a tea cup,
and pour a little nitric acid on it and heat ita very little.
If there is only silver present it will all melt up in the
acid, but if there is gold, there will remaina smallblack
flake, which will reveal its truecharacter by rubbing
it with a knife.

This is all that a prospector requires to know, as if
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amine shews gold at all it is worth something to the
man who finds it. Any mine that shows gold under
this test will run over four dollars a ton, and any mine
showing this amount will pay to work it. Assays run-
ning over $15 per ton are not average assays, and not
to be depended on. The prospector need not expect to
find the gold sticking on in lumps; it does not occur
in that form very often. Liquid tests, as a rule, can
only be made by expert chemists,

If the ore contains a small amount of arsenic, it
cannot be tested by this method, as the arsenic would
carry all the gold off with it in the form of vapor. The
arsenic can be detected by heating the ore, when the
arsenic is given off, and can be recognized by its smell,
which resembles garlic. All ores containing a large
amount of pyrites will have to be roasted before assay-
ing. Ores containing arsenic can only be tested by an
expert analyst, as I have myself seen ores which went
as high as fifteen dollars in gold show nothing when
tested by assay, so when an arsenical ore is met with, if
it does not show gold by this process it should be
analyzed. Gold when found in a free state is only in
very small white-yellow grains, hardly visible under a
magnifying glass. If the capping rock of a mine shows
a large amount of iron or rust, it must have a little
sand mixed with it to form a good slag. Other little
points the assayer will find out as he goes along.

PROPOSED VICTORIA JUBILEE TOWERFOR QUEBEC.

Charles Baillairge, city engineer of Quebec, has
recommended to the city council the construction of an
iron tower 150 feet high on the Place d’'Armes, as a
memorial of the Queen’s reign. This would be 50 fezt
higher than the loftiest point of the Frontenac Hotel,
the top having a “ crow’s nest’ 10 feet in diameter,
surmounted by a flagstaff, having a flag with the word
“Victoria " worked intoit. The structure, of whicha
plan is here presented, could be built very cheaply.
and the effect of the fireworks and illuminations from
such a tower are vividly and dramatically pictured by
Mr. Baillairge, as follows :

“ The crow’s nest on the now proposed pyramid
would afford a commanding view of the whole sur-
rounding country, and in the case of an illumination
with fireworks, 2 hundred rockets or more set around
its periphery or two or three hundred of them in double
or treble tiers, all slightly inclined outwards at an equal
angle to the vertical, if simultaneously or together fired
by electricity, and soaring skyward another hundred
and fifty feet or more, would thus form a sheaf, a mon-
ster parachute, opening at some 6oo feet above the St.
Lawrence, and their component vari-colored stars light-
ing up the heavens and descending in a fiery shower
upon the city, not this time out of God's wrath, as on
Sodom and Gomorrah of old, but as a shower of bless-
ings for a munificent reign of 6o years of good and
noble deeds. Such a structure would be used on all
festive occasions, each of its 160 arches lit by an incan-
descent light at night with a 10,000 candle power arc
light at its summit, or a 100,000 c.p. one, if the city
could afford it. Creeper roses might be made to grow
around it, and in time to almost cover it, or at any rate
it could be festooned with artificial flowers and a bou-
quet hanging from each of its component arches,
diminishing in size as they ascended. On a gala occa-
sion, its usually white drapery could be supplemented
to form the ¢red, white and blue’ of the British, the
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‘tricolor’ of the French; while ona day of national
mourning, as when we lose our bheloved Sovereign, it
inay be painted and draped in black or white and black,
or all in white, as on the birth of another heir to the
throne.” .

THE MOTOR VEHICLE—~IDEAL AND REAL.

Regular readers of The Caxaviax ENGINEER need
not be told that this journal is interested in the new
development of inventive industry in connection with
the autocar or horseless vehicle, and that we have faith
in the outcome of inventive efforts along this line.
Since the editor returned from England last autumn,
and wrote his impressions, we have published nothing
special as to motocycles, for the very good reason that
no radical improvement has since been made. We
think our readers may be interested in a review of the
situation as it is at present, gathered from the various
journals of the motocycle industry, from the published
data as to tests, and [rom interviews with practical
mechanics and electricians who are wrestling with the
knotty problems involved.

Let us first say that the essentials for motocycle
work are: (1) power, (2) control, (3) speed. These
essentials 21¢ given in the order of their relative im-
portance. Poiwer must be sufficient for overcoming
hills and holes, sand and snow, rain and ruts. The
power required on a good level road for 23 tons of vehicle
and load would be about 2.5 horse-power for a
speed of eight miles an hour, or about 3.75 horse-
power for a speed of twelve miles. To mount a
hill, some parts of which may be on a gradient
of 1 in 20, the 2.5 horse-power rises to 10.5 horse-
power; but if a speed of three miles per hour
were deemed sufficient for chimbing the gradient of
1 in 20, only about 4 horse-power would be required.
But for bad roads these quantities ought to be doubled,
so that to take 23 tons of vehicle andload up a gradient
of 1 in 20, at eight miles an hour, would require about
20 horse-power, or at low speed about 8 horse-power.
These conservative figures, taken from an English en-
gineer, should be kept constantly in sight by inventors;
and it might be added that even on ordinary level roads
there are oecasional short grades much steeper than 1
in 20, whereas sidewalk crossings run 1 in 10. Control
is important both as to speed and as to steering. In the
Chicago contest one motorman became unconscious
because of the great strain of manipulating the steering
apparatus. Speed is the third element, but has no value
except in conjunction with power and control. The
more speed we get, the more urgently must we insist on
control. High rates of speed may be permissible, even
advisable, with an extremely perfect control ; and it is

possible that a method of control may be yet secured
that is even more tractable than a horse; but it is not
here yet. The control of electric vehicles, not being
limited to fixed speeds, is preferable to that secured by
differential and frictional gearings, both of which are
antiquated, though the latter is advertised as a novelty.
The practical difficulty with frictional gearing on an
autocar is that there is insuilicient grip when it is most
needed, viz., when special demand is made for power.

The motive powers which have been tested on
autocars may be named in order of merit: (1) Explo-
sives, including petroleum, acetylene and gunpowder.
(2) Electricity, primary and storage. (3} Steam. (4)
Compressed Arr.

It is next to impossible to get reliable data on
autocars. Readers must winnow a bushel of chafl to
get one kernel of wheat. The only really reliable
mechanical data we have is that furnished by the
judges in the Times-Herald contest in Chicago last
November. The Duryea gasolene motor made the
highest record on practically all points, and we may,
therefore, take this as high-water mark up to date.
What do we find? The vehicle (seating two persons)
weighed 1,208 lbs.—and this, by the way, was the
lightest of all the vehicles entered. Two runs were
made with her on the testing machine, giving draw-bar
strains of 83 and 88 Ibs. respectively—these being the
records of the motor while running under its best con-
ditions. At thesedraw-bar strains, 1.10and 1.16 horse-
power was exerted at the rim of the driving wheels, at
a speed of less than five miles per hour; a mechanical
efficiency of 65 per cent.; a consumption of 3.64 and
3.24 1bs. of gasolene per h.p. per hour, giving a cost
per h.p. hour at rim of wheel of 7.28 cents and 6.48
cents. As the Chicago judges remarked: ¢ It is appar-
ent that the heaviest pull exerted, namely, that with
the Duryea vehicle, amounted to only 187 lbs., as com-
pared to joo lbs. which a single horse conld exert.
For the purpose of determining roughly a
probable value, an express horse of average type was
tested by your commitiee, and without resorting to
violent methods of persuasion, the maximum pull ob-
tainable was found to be about 250 lbs. It is probable
that yoolbs. is about the maximum of a good horse.
On the other hand, when the pull is light a consider-
able range of speed may be obtained, and the measure
of the power exerted by the horse at all times may be
obtained by multiplying the pounds pull by speed in
feet per minute; dividing this by 33,000 gives the
ordinary unit known as a horse-power.” Taking this
method of calculation with the Duryea motor, the best
result is about half the draw-bar strain that a good horse
could exert.

It is quite evident from thc above figures that
although the price of motor carriages ranges from
$1,000 to $1,500, their actual efficiency for work on
roads other than asphalt is less than that of a horse
which could be bought for about §25. The only hope
of popularizing the horseless vehicle, at least for the
present, is by producing something infinitely better
than an ordinary horse.

As to acetylene and gunpowder, these are two very
desirable fuels if they can only be kept reasonably
cheap, but thus far the indications are against this.

As to electricity from storage batteries, there are
many advantages such as cleanliness, simplicity of
manipulation and control, absolute safety, and absence
fsom vibration; but as shown by the Morris & Salom
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vehicle at the Chicago test, the difficulty is the low
margin of power-supply, and the uncertainty of being
able to accomplish your journey unless charging
stations are established along the route,

It seems absolutely cruel that in an up-to.date
article on the latest development in autocars we should
have to mention steam; but many enthusiastic and in-
telligent autocarists, particularly in England, are pro-
claiming its superior merits, the Serpollet system being
the prime favorite with the cult led by Sir David Salo-
mons. The advantages of steam are, first, no trouble
with igniter : secondly, a well-fitted steam engine is one
of the most reliable machines made by man. The dis-
advantages relate to the boiler— danger from explosion,
size, difficulty of keeping clean, the large amount of
water to be carried, and the visible nature of the
exhaust.

Compressed air has largely the advantages of the
storage battery, with its most serious defect—lack of
sufficient storage capacity. It has, however, all the
advantages of the steam engine in its ease of control and
certainty of operation, while it is absolutely free from
all odors, and vibration can be reduced to a minimum.
But the great difficulty and cost of supply, large bulk of
reservoirs, and danger from explosion, put this power
out of the race, at least in the meantime, except for very
short services.

"~ To sum up: there is not to-day, so far as we can
learn, a single vehicle motor anywhere working under
any of the systems above named, which can show an
efficiency equal to that of good horseflesh for every-day
work on all classes of roads. There need be no trouble
from slipping when pneumatic tires are used; but we
would impress on inventors that they should pay less
attention to speed and more to the development of
power so as to suit actual roads, and not ideal ones,
under the impression that the roads will be made to suit
the vehicles. The motocycle will be an important factor
in bringing better roads, if it can be made to do effec-
tive work on present ones.

The difficulty of securing reliable data sufficient for
this article has been s great that we can readily under-
stand why the mctor vehicle industry is now practically
at a stand-still, the public having been disheartened by
the great disparity between claims made by inventors
and actual performance; but the best proof that motor
vehicles are not yet on a commercial working basis is
the fact that they are not doing work omour streets, and
that first class opportunities, such as that offered by
Elder, Dempster & Co., for the carriage of goods from
Liverpool to Manchester, go a-begging.

For Toe CaNaDIAN ENGINEER.
CARE AND ERECTION OF SHAFTING.

BY G. P. CLAPP, MONTREAL,

A few simple rules for the erection and mainten-
ance of line shafting may be interesting to manufac-
turers who are looking for stiict economy and the best
results obtainable in this department. In erecting new
shafting, adjustable hangers should be selected, and
strong enough to do the work required without spring-
ing. The width of bearings should be three times the
diameter of the shafting. \Where a number of pulleys
and belts are used, bearings should ordinarily be ten,
eleven and twelve feet between centres, for 2, 23 or 3
inch shalfting.

When large driving belts, from six to twelve inches
wide, are to be used, a strong bearing should be placed
on each side of ‘the pulley. A neglect to provide for
this important item will result in springing the shaft,
and causing it to heat in the bearing:, besides the lia-
bility of breaking from the constant vibration and
eccentric motion, which always occurs when shafting
is sprung out of line by stress of tight and heavy belt.
ing. Shafting should not be fully lined up undil all
machinery on upper flgors is in position. When hang-
ers are attached to floor timbers or ceiling, and the
floors are then loaded down with machinery’or material,
the shafting will always be found badly out of line
from the effects of springy floor and timbers. By all
means avoid making a storehouse of buildings where
line shafting is extensively used.

When convenient, shafting should be hung on
posts having a good foundation in the ground cellar
and running directly through the various floors ; by this
plan the floors may be sprung by varying loads and
still the shafting will not be effected. Tallow or grease
of any kind should never be used on bearings unless it
comes in direct contact with the shafting.  Piling
grease on the box fof a vertical shaft, stuffing it in the
oil holes, or in therecess around the oil holes. in the
caps of horizontal shafting, is a delusion and a snare.
Only the grease thaticomes in direct contact with the
shaft will melt until shaft and bearings become so hot
that damage is done. The person whose duty it is to
look after the shafting, will usually depend upon the
grease doing the work that he should do with his oil
can. Where the writer is employed, no one is allowed
to use grease as cited above, without risking his posi-
tion. More damage has been done to shafting and
bearings by this practice than by any other known.

The size of shafting in its relation toits liability of
heating and springing is one of great importance.
Shafting too small for the work required leads to bad
results, not simply from the width of bearings and size
of shaft. Insufficient bearings, with a heavy tension
on belting, causes the shaft to spring, and this brings
the greater part of the strain on the edge of the bear-
ings nearest the tight belt, consequently heating and
cutting is the result. Writers on this subject often over-
look the fact that there are other causes for hot bearings
besides narrow boxes and small shafting. The fact is,
bearings are not likely to heat providing oil can be kept
between the tv'o metals composing the shafting and
bearings. With s.aall shafting and tight belts, so much
strain in proportion to_the size of the shaft is brought
to bear upon the bearings that the pressure makes an
oil-tight joint, and the oil failing to penetrate between
the two metals, heating is the result. If any good
lubricant could be kept between the metals, heating
would be almost an impossibility, but when the pres-
sure becomes so great that the lubricant is excluded by
an oil-tight joint then the trouble begins. The best
and most economical results are obtained by running
the main, or driving shaft, at as high a rate of speed as
is consistent with safety. Experience teaches the fact
that the source of power, such as engines and water-
wheels, should be driven at the highest convenient
speed. The following memo. for the proper size of
shafting to transmit a given h.p. at varying speeds, may
be interesting to some of your numerous readers. Size .
of shaft 138 iu.:

Speed of shafting ....z00 125 150 175 200 225 250
H.P. developed.. .. 10% 13 16 19 21 24 2€
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We are glad to be able to announce that the in 1895, says: * If there were mills on the spot, or if casy access  °
Ontario Government has refused the exteusion of time l‘:{‘:'t" b"l‘“‘d "3 l')h'stf"jk":]"- :’ 8“‘“}‘, deal of good &‘mbf“' “‘3} 'l" now
. . v o) O 1ot cou ¢ utiized ; but when we consider e distance,
aSl‘?d by the Canadian Niagara l ower Co. to cor.nplcte some seven hundred miles, that this timber bas to be driven to
th.c"' power works on the Canadian side of the nga':“ tJuecbec market, second quality stuff cannot pay.” Hardwoods,
River, and work was commenced on the 3oth April.  which cannot be floated for long distances, and inferior sorts of ;

The question of the status of the company in relation timber, would at once become merchantable, and go to swell the ) )
to other companies requiring power from the Niagara ~ annual output, which it may be safely asserted might be doubled - .5~

has been referred by the Government to the Court of without trenching to any greater degree on the stock of pine of the
better class. Where there is cheap transportation, such as the

Appeal, as also the question of the beanng of the waterways would afford, the by-products of the forest are in the
Domivion charter granted to the Canadian Power Co. aggregate of greater value than the lumber and timber annually
(the Welland River) on the American syndicate. cut. Pulp and pulp-wood alone will furnish a large carrying trade.

—_— The market is extensive, and rapidly growing. European countries

THE OTTAWA WATERWAY TO THE GREAT LAKES. import over 500,000 tons of pulp annually. The report of the New
York Forest Commission, 1891, states : * Inthe last eight years the

BY A. J. FORWARD, OTTAWA. amount of timber used for this purposc has increased 500 per
For Tux CANADIAN Encixeks. . cent, In1Sgr the timber cut for wood-pulp in the great forests
In Seribner's Magazine for January, 1896, a New York writer of Northern New York was equal to one-third the amount
quotes approvingly the proposition of L. E. Cooley that *“the line cut by the lumbermen. Already the cry of scarcity of pulp-
of export must follow the line of domestic transportation,’ and wood is being raised in the United States, and they must soon come
infers that ‘*whatever merit Canadian routes may have from an to Canada for almost their entire supply On the head waters of
engineering standpoint is entirely overbalanced by the fact that the Ottawa, and northward over the height of land, are inexhaust-
they run through a district which can furnish but very little freight ible stores of spruce and poplar of the best quality The condi-
in either direction * The fallacy of thisstatement, so far as regards tions for 1ts local manufacture are also of the best. Three things o
the Ottawa route, may be readily shown. are necessary to success, suitable wood, extensive water.power, and
During the season of 1395 the traffic of the Erie Canal, bath cheap labor. All these, as well as cheap transportation, will be
eastward and westward, originating in New York State, was in the found along the Ottawa River. Firewood to theextent of 1,064,812
neighborhood of 600,000 tons, of which the following were the tons was carried on Canadian railroads in 1503, and would furnish
principal jtems' Pot and pear] ashes, 11,495 tons: barleymall,  congiderable traffic on the Ottawa  Tan bark, hop poles, telegraph
24,698 tons: salt, 66,400 tons, stone, ime and clay, 240.859 tons poles, railway sleepers and ties, stave bolts, posts, pot and pearl
The quantity of coal distributed was 469.595 tons. \Wheat from ashes, manufactures of wood, ete., along with various minor products
Buffalo and Tonawanda to points along the line of the canal of the forest, would each afford a material addition to the traffic. o~
amounted to 71,850 tons.  From 1850 to 1594. inclusive, the move- \Without counting, however, on any increased output from any <
ment of freight was as follows, according to New York Chamber of of these sources, there would be an annual traffic of 1,800,000 to ;
Commeree reporis *— 2,000,000 tons of products of the forest alone to draw from, and ¥
- zrt{:; e West S’;og:nu. New \lor‘o‘fns e all - furnishcd' by the dfstrict through fvhicfl the can:.lls run.”
Tons. Tons. Tons. The opening of this waterway will aid to revive phosphate
1890 . vt et invs 1,304,274 1,104,017 470.549 mining, and will eventually, by giving access to the markets, and 3
180T ave tanannn 1,175.530 1,186,521 502.55g reducing the cost of transportation, swell it to an industey of very 4 D’
17 Y S 1,120,504 1,329,706 178.3% large proportions. -1
1893 chinennn-. 567.059 1,550,238 675,350 There are two principal districts in Canada where apatite or 5
1803 ceceeree.. 000,320 1,437,203 259,059 phosphate of lime occurs. Both these are in the Ottawa Valley -2
The average annual traffic of the Erie Canal originating 1 New The first, on the north shore of the river, consists of a belt from 12 :
York State, or in other words, * derived from the district through to 25 miles wide, stretching nerthward through Ottawa county.
which it passes, was therefore, during that period. only 473,191 Though of hmited area, extending about 30 miles, so far as ex- T

tons.

For the period 1883793 inclusive, the average traffic of the = 'm','(: U
Ottawa canals amounted to 692,173 tons * Practically the whole m;‘::,':q
!

of this originated along the Ottawa River, and the bulk of it was
lumber. 1In 1594. outof a total traffic in that year of 562.010 tons,
no fewer than 548,747 tons were the produce of the forest. ¢ During
the same year, out of §56.778 tons moved on the St. Lawrence, -.\_
exclusive of the Welland, 537.982 tons were through freight, leav- {;
ing only 348,796 tons as the tmaffic of local origin. From these |,
figures it appears that the lumber traffic alone of the present Ottawa |
canals exceeds the enuire traffic of the Frie canal deraved from New }i
York State, and 1s double the local traffic of the St. Lawrence ).
capals. Such being the case when the canals extend westward no 152
further tban Ottawa city. it is reasonable to expect that the locally- |}
denived trafic of the completed waterway, passing through the [
heart of the lumber countey, and giving an additional oatlet west-
ward to Chicago and other lake markets, as well as better facilities —=—-
to the cast bound trade, will be atleast twice or threetimes asgreat
as that of the Eric Canal, without reckoning on anything clse but
lumber and other products of the forest

The output of sawn lumber from the Ottawa district fo: 1895
was cstimated at 627,000,000 fcet. This at G600 fect B.M. to the
ton, would amount to 1,045,000 tons In 189z the Georgian Bay
rcgion exported 154.500,000 fect of sawlogs, or 307.500 tons. Last
year 307,000,000 fect (estimated)., or 511,666 tons, went to
the United States from that quarter. Aa open watcrway
from the lakes to the foor of Lake Tamiscamingue would
result in  the establishment of mills on the route to saw
lumber for export to lake markets. A largely increascd cut
of timber would result, and the provincial revenues be corres-
pordingly augmented without any injurious drain on our forest
tesources  Henry O Sullivan, Iaspector of Surveys for the
Province of Quebe, in his report of surveys on the Upper Ottawa
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ploited, it is notable for tiie richness of its deposits, both as to
quantity and quality of product  The second district is in Oatario,
having been developed principally in the counties of Leeds and
Lanark, in the vicinity of the Rideau Canal, and covers a larger
arca than that on the north side of the Outawa. Hitherto the
impression has prevailed that the deposits are smaller and of
poorer quality than those in Quebec.  However, the report of the
Royal Commission on the Mineral Resources of Ontario states:
** Larger deposits have been opeaed up, particularly in one district,
on the Quebec side thus far, but as regards similarity of occur-
rence and variation in quality (dependent largely upon intelligent
dressing of the rock) ideatical conditions appear to prevail on both
sides of the Ottawa. The quality of the higher grades of phosphate
shipped from some of the mincs along the Kingston and Pembroke
Railway is as high as any produced in Canada. The depth to
- o which the apatite cxtends is probably for all practical purposes un-
*Canadian Stat. Year Book. 1694, limited. Shalfts to a depth of over Goo fect still continue in good
t Report Department Rallways and Canals. phosphate, and the vein matter, though irregular, is continuous.
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Mr. H ]. Wigglesworth, of New York, in addressing the Canadian
Mining Engincersin 1895, said. * These phosphates are practically
unlimited  Those who have studied their occurrence most carsfully
sce no possibility of exhausting them. If all the population of
Canada were employed there mining for ten years, the extent of “he
deposits would not be laid bare »

Here is evidently the basis of an extensive future industry. It
is estimated that every year 1,500,000 tons of phosphate are taken
out of the soil ot the United States by its food crops. This must
be returned to the soil in some form. For want of it many farms in
the Eastern States have been abandoned as worthless, and shole
States that could grow 30 bushels of wheat to the acre do not now
average 1s. Large arcas in the older portions of Quebec and
Ontario have been exhausted by continuous cropping. A judicious
uséof fertilizers would restore vitality to the soil. The worn-out
cotton lands of Georgia, by the use of artificial manures, were raised
in 20 years from a value of $3 peracre to $30. The same transfor-
mation might take place in Quebec. An almost unlimited home
market for this valuable product will be developed in time. If the
Ottawa waterway is to carry castward the grain of the West, there
must be return cargoes for the vessels employed in the traffic.
What more beneficial occupation than to convey back to the soil
the fertilizing clements of which it has just been depleted by the
crops exported? Chicago, Cleveland, and other lake ports will
afford markets every year more exteasive. The only competition
in those markets would be with the South Carolina product, which
is handicapped by the long and expensive railway haul across the Alle-
ghanies and westward. Vessels by the Ottawa waterway looking
for return cargoes would carry very cheaply. Buckingham, Que.,
would be about the same distance from Chicago by water as
Buffalo.

The adverse influences affecting Canadian phosphates are
chiefly .—1. Low prices in the European markets, owing to cheap-
ness of production in South Carolina and Florida; 2. General de-
pression of the agricultural interests and low prices for farm pro-
duce; 3. High cost of apatite mining owing to the uncertainty of
its occurrence, and the expense of selection or **cobbing'; 4.
Frequent rejection of shipments that fail to analyze up to required
quality ; 5. Excessive cost of transportation; 6. Lack of home
market.

The demands of the European market hove been confined to
the highest obtalnable grades. These are used for mixing with low
grade cheap material from South Carolina and elsewhere. The
necessity for obtaining an So per cent. grade immensely increases the
cost of production, and leaves a very large part of the product at the
mines as wasie material. If the United States and Canadian mar-
kets were available to the fullest extent, so that at 6o per cent.
grade could be shipped, the output of each mine could be nearly
doubled with the same labor, and the cost of mining and handling
materially reduced. The present cost per ton laid down in the
Eoglish market, ranges from $7 to $14, while it is probable that if
markzts on this continent were to take the low grade product, it
could be loaded on vessels at Buckingham, at from $2.50 to $5 per
ton It may be shipped either after simply grinding the rock, or
after manufacture into superphosphates. Magmficent water-power
for grinding is available at the mouth of the Du Lievre. Iron
pyrites for the manufacture of sulphuric acid can be conveniently
obtained. To estimate the prospective tonnage to be afforded is,
of course, out of the question, but there is every reason to believe
it would be large eventually. About 6,000,000 tons have been
shipped from the South Carolina deposits to date. European mar-
kets import 500,000 tons & year.

Another feature tobe taken into account is that mica and other
minerals occur very frequently associated with phosphate, where
neither aleae will repay working. So that whatever belps the
phosphate industry will stimulate their production as well. Mica,
graphite, asbestos, serpentine, pyrites, iron, and other mineral pro-
ducts of cconomic importance occur throughout the phosphate
region, and would be extensively developed by the opening of this
watenway.

The principalores of the Ottawa region are magnetic. Hema-
tite occurs very generally associated with magnetite, but usually
in small quantitics comparatively. From the well-known South
Crosby deposits on the Rideau Lake northward to Arnprior, and
extending acrossthe river into Pontiac county, is a region described
by mining experts as a hematite and magaetic belt wheace valuable
ores may‘ be obtained in large quantities. Five miles from Q.cawa,
four miles from excellent water power on the Gatinean River, and
only two miles from a shipping wharf, is the Baldwin mine. Ore
from this has been pronounced ** the best car-whecl iron ever used.”
The vein has been traced upwards of one and a half miles on the

surface, there being at one place a solid hill of ore 100 feet in height.
‘The amount of exposed or easity accessible mineral has been esti-
mated at 100,000,000 tons. Ten miles north-east of Ottawa is the
Haycock mine, from which very large quantities of ore may be
obtained. Thirty-five miles west of Ottawa, and about four miles
from the Ottawa River, are the Bristol mines, where there is an
available supply of ore calculated by their mining superintendent,
Mr. Symons, at over 30,000,000 tons. A report made for the owners
in 1889 by John Birkenbine, a mining engineer of Philadelphia,
among other things states: .

*The extent of the ore body would appear ample to encourage
the installation of a plant for smelting the ore, and personal
{avestigations impress me with the belicf that the Bristol
mines should become as large 2 producer of iron ore as any of
the ore bodies which I have examined either in the Province
of Quebec or Ontario. Should mining operations be carried on
upon an extensive scale, the location offers some peculiar advan-
tages, owing to the fact that four miles south.east of the mines the
Ottawa River encounters a limestone ledge over which it falls in
picturesque rapids and cascades about forty feet. This water
power, knownas the Chats Rapids, could be utilized to advantage
for producing power and compressing air, which might be carried.
as at Quinisee Falls and Michigammee River, Michigan, to operate
machines at the mines, or by converting it intoelectric force, it may
be conveyed so as to produce power. Inspection and analysis would
indicate an ore obtainable for smelting purposes approximating Go
per ceat. iren, 2 per cent. sulphur, with phosphorus very much
below the Bessemer limit; and when roasted this ore should exceed
Go per cent. of iron, with sulphur below one per cent. Taking into
consideration the facilities now existing in the city of Ottawa, it
appears to be the most advantageous location for utilizing the ores
from the Bristol mines. An examination of the vicinity of Ottawa
developed four very satisfactory points where blast furnaces could
be located to advauntage, and where facilities are offered for adding
other manufacturing industries in the future. Some of these points
possess special merit as to certain features, but all are convenient
to transportation, and have ample cinder room, water, etc.”

On theline of the Rideau Canal is the celebrated South Crosby
ore deposit. Coanveniently located along this waterway are also
numerous deposits throughout the county of Lanark, as yet alto-
gether undeveloped.

The numerous and rich mines of the Renfrew district and
Central Ontario, and along the lines of the Kingston & Pembroke,
Ottawa, Arnprior & Parcy Sound, and Irondale, Bancroft & Ottawa
railways, would also be very accessible from this point. Bog iron
ores for mixing might be obtained from Vaudreuil, the present
source of supply of the Drummondville forges. They also cccur
(in unknown quantities, the deposits being undeveloped) in Temple-
ton township, in Hull township, only a few miles north of the city
of Ottawa ; near the river in Eardly township, 20 miles to the west ;
at various places along the Rideau, and throughout Lanark and
Renfrew counties. Iron deposits are known to exist also in the
vicinity of Lake Nipissing, on Lake Temiscaming, and clsewhere
in the county of Pontiac. By means of the opening of the water-
way the distance from the iron regions of Lake Superior and north
of Lake Huron to Ottawa would be the same as to Cleveland.

The supply of ore which may be cheaply centred at Ottawa by
the various waterways and railways is practically unlimited. A
writer in the Field Naturalist several years ago asserted that—

**We bave in the Hull, South Crosby, South Sherbrooke,
McNab and Marmora deposits alone, in round numbers, 1,000,-
000,000 of tons, a quantity sufficient to yield 1,000 tons of ore a day
for 3,000 years."”

A statement so purely speculative must be taken for what it is
worth. Whatis certain is, tbat deposits undeniably very large are
already known, that the occurrence of iron is very general over a
larpe part of the Laurentian area in the Ottawa Valley, and that
the development work and exploration thus far done amount to very
little more thaa scratching the sarface here and there.

Continued.

Tue city council of Vancouver, B.C., has accepted an offer
from J. A. Evans & Co., London, England, to erect a 6,500-ton
smelter, as also a 250-ton refining plant. The firm is within a year
to spead $600,000 on a building and plant capable of treating both
lead and copper ores, and agree to cmploy 0o Chinese or Japenese.
Ia retarn the city givestax exemption for ten years, and a sufficiem
free public water supply. The smelter is to be of 500 tons capacity,
and the refinery to be gradually, as required, brought up to 250 tons
capacity. A vote will be taken on the proposal by the ratepayers.
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WORAS OF S, MORGAN SAMUITH € Q. YORA, VA,

M'CORMICK TURBINES,

York is one of the many noted manufacturing centres in Penn-
sylvania, and prominent among the manufacturing plants found in
that city is that of the S Morgan Smith Company. The buildings
ate chiefly of stone and brnick, and are more than 1,100 feet long
and cover several acres of ground  This plant has been built
within the past six years, and equpped with new and modern
machinery The old shops, in another part of the city, formerly
used by S Morgan Smith n the manufacturing of water wheels
and mill machinery, are used by other parties for the manufacturing
of different lines of oods.

The many ranroad tracks travelling cranes and elevators in use
upon the premises and within the buildings are so well placed that
all articles of machinery manufactured, whether in their crude or
finished coundition, up to Go.000 pounds weight, are handled as
readily as a farmer handles his ploughs upon the farm, or the mer-
chant his goods in thestore  The plant is supplied with the latest
and most improved machine tools. such as boring mills, pit lathes,
shafting lathes, planers, and whatever clsets needed in the construc-
tion of turbine water wheels, iron flumes, shafting, pulleys, gearing,
steam boilers, etc.—some of the boring mills and pit lathes being
targe enough to allow of pulleys, rope sheaves and fy wheels being
turned off and hored out, as great as 25 feet in diameter and six

feet wide upon their face. There are also some remarkably large
and fine machine 100ls for cutting and dressing gear wheels up to
z0 feet in diameter and as much as 30 inches on the face.

On looking through this shop and noting the many massive
and modern tools it contains and the conveniences for handling
every article manufactured, one readily understands why it is that
the McCormick and New Success Water Wheels and other
machinery for cotton, paper. pulp, flour and saw mills, so exten-
sively built and sold by the S. Morgan Smith Co, give such excel-
lent satisfaction.

The company is composed of father and three sons, who own
nine-tenths of the plant. All of them are hydraulic and mechani-
cal engineers, as well as practical business men. These facts ex-
plain why it is that the buildings composing the shops are so well
constructed and arranged, why all the railroad tracks, travelling
cranes, trolley lines, elevators, boilers, engines, cupolas for iron
and brass foundries and great lathes and boring mills, are each and
all seemingly located just in the right place. An important feature
of the plant is the many windows 1n the ceilings and walls, flooding
every department through the day with light, and at night the
whole isilluminated with arc and incandescent lights, supplied by
the company's dynamos. Large sums have been spent in improving
and testing these water wheels, and in this way they know the
speed and power of each size of their water wheels so perfectly

This engraving cepresents two pairs of horirontal 42-lach McCormick turbines, mounted Ia fron cascs on borizontal shafte. They ara coupled together,and the
I-owcr is taken off at one end of the water wheel shaft, which extends into the mil), by three rope sheaves 10 feet In diameter, having 45 groaves for 134n. ropes. ere
s also a 27-in. McCormick turbine on horizontal shaft, direct connected 1o 2 1000 gallon fire pump. This turbine also drives the dynamo. The combined power of
these turbines is 2355 horee. The water is supplicd to the turbines by two pipes 10 feet in 4l which are attached to the sides of the wheel cases. The entire
outfit was built and creciod by the company at the new No 3 wil) of the Cliton Manufacturing Co., Clifton, S.C.
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rravi epresents one pate and one siogle 21.inch McConnick turbines, mounted on horizontal shafic in Iron cases, operating under 64-ft. head, the ice
m.\nug:l:ix:r?::r;{agf :fpé'ina: Tm{\(epstcou. Bammor‘é, Md By means of the Worrall friction clutch betwecen the pairs and the single wheels, the latter can be discon-

nected from the fornier, when it becomes necessary, owlng to lack of water, tc operate but two wheels. A shaft about £0 feet lon

s connccted with the shaft of the

tusbines and on the extremme end of it is a rope sheave, from which the power 15 transmitted to :m}nher tope sheave, located tn the mill, about 200 feet distant. The

water 1s supplied through a pipe about 125 feet long. The entire outfit was built 20d pl

that when informed as to what power is needed, and head of water
available, they claim never to make a mistake in the size and
number of water wheels required to operate the plant to the best
advantage.

The McCormick wheel is the invention of jJohn B. McCormick,
who also invented the Hercules wheel and did much toward the
designing of the Victor wheel. The McCormick is his latest in-
vention, and embodies new points of merit in its construction.
It is very heavy, strong, well-built and nicely finished. It is a
cylinder gate wheel. The gate consists of a ring or cylinder, which
is raised or lowered by means of the gate operating device, thus
regulating the flow of water to the runner. The guides through
which the water passes to the runner are stationary. The gate is
balanced, thus making it operate very easily. Hundreds of these
wheels are in operation throughout the world, driving all kinds of
machinery. A great many have been sold in Canada. The follow-
ing is a list of some people in Canada who are using McCormick
wheels furnished by this company :—Sault Ste. Marie Pulp and

Paper Co,, Sault Ste. Maric, Ont., 18 vertical §1-inch; E. B. Eddy
Co., Hull, Canada, 2 pairs of horizontal 42.inch; Riordon Paper
Mills, several different sizes : the Montreal Cotton Co., Valleyfield,
Quebec, 2 Go-inch, togetbsr with gears and shafting, ‘and 7a dupli-
cate of this order now being built for the same company ; Munici-
pality of Valleyfield, Que., a 6o-inch, together with gears, shafting,
friction clutches, cic.; Milton Pulp Co., Milton, Nova Scotia, 4
33inch: Morgan Falls Pulp Co., New Germany, N.S., 3 33-inch;
Sissiboo Falls Pulp Co.. Weymouth Bridge. N.S., 1 45-inch, 1 27-

dinp by this pany.

inch, and 2 33.inch ; Farnham Electric Light Co., Farnham, Que.
bec, 42-inch ; G. K. Nesbit, Cowansville, Que., a 27-inch, etc

A NEW USE FOR SCRAP MICA.-

—

BY C. H. MITCHELL, TORONTO.

Mica is found in irregular crystals in almost endless varieties
of size and color. Itisone of the most perfectly foliated of all
materials, the lamine being so delicate in many specimens as to
require the almost incredible number of 300,000 of them to form a
thickoess of one inch. Mica crystals are more or less seamed or
cracked, so that often an apparently perfect crystal when split
open parts and subdivides into a number of small fragments.
This unfortunate characteristic has really been the cause of much
of the disaster which seems so often to have dogged the steps of
mica mining in this and other countries. It is bad enough
to have to deal with any material which occurs in pockets which
pinch out without warning, and which leave nu particular indica-
tion or lead as to where it may be found again. If all the deposits
of mica which have been found in Canada had produced crystals
more or less free from cracks and flaws, most miners would have
been content with their finds, and would not have been so much
concerned as to whether or not it wasa pocket ora true fissure vein.
Then again many deposits of mica disclosc a large portion of
crystals twisted and destroyed to such a degree as to render their
cleavage almost impossible. These together with the fragments
already referred to, find their way to the dump, baving thus far
served noother purpose than to add very largely, and in some cases
prohibitively, to the costof mining the merchantable article We
shall, however, resurrect them presently, and I trust be abie to
demonstrate that instead of a loss, this hitherto costly waste may
become a valuable by-product of mica mines. The proportion of
waste or unmerchantable mica in every ton mined is very consider-
able. Ido not know that the percentage of it to the ton hasever
been approximated, but the evidence of a large number of miners
would seem to indicate that it would average not far short of 70
per cent. of the total product. There are many instances I am
aware where the average waste per ton is considerably less, but
thereare zlso as many cases where the percentage is as much higher,
so that I think I am justified in venturing that estimate.

So far 1 have referred to mica in general, but now we must
notice the particular groups of it in Canada. These we may deter-
mine chiefly by the variety and color of the material. There are,
as I bave said, almost innumerable variations of color and shade,
from the nearly pure white to jet black, but for general purposes we
may divide them into three groups—white. amber, and black.
White mica appears to be very scarce in this country, as compared
to the quantities of ambher and black, aad as it is almost perfectly
traosparent, it has always commanded a much higher price than
the other varieties. 1 may say, too, in speaking of white mica, that
there is a value for the waste or scrap of it, as when pulverized it
has a beautiful lustrous appearance, whizh leads toits being utilized
for wall-paper silvering and other decorative purposes. As, how-
ever, it does not appear to have been discovered in any-
thing like the same quantity as amber and black in Can.
ada, it has not as much interest to us as the commoner
varicties. The great bulk of Canadian mica is included in all
these shades of amber, silver, red and brown, which range from

* A paper tead before the Ontatio M-l—;xln-g.ln.slvi(ut.c.



18 THE CANADIAN ENGINEER.

cloudy or milk white to dense black, which latter, as far as I know,
has had no value whatever 1 uow come to this new use for waste
mica, although we can use the refuse of nearly all these varleties,
excepting badly twisted crystals, it is the soft amber and light
brown micas which we prefer for our purpose. This is {ortunate for
all concerned, as it appears to be the most abundant. We find that
by taking these scraps or waste pieces and subdividing them as
finely as possible, and then quilting them between galvanized wire
netting, that we produce a fireproof mat, flexible and clean, and a

non.conductor of heat. It will be noticed that all these flakes are:

ribbed or corrugated, the object being to increase the number of

dead air spaces in the mat, and also to add to its bulk without in-

creasing its weight. The finer we are able to divide these flakes
the more effective they become, as each one in itself is an cffective
non-conductor, so that the greater number we are able to get into
a given space the higher the results are in checking the escape of
the heat waves.

It will be seen that these mats, or quilts, are not only fireproof,
but are flexible and elastic, whick is a most valuable feature, as
they will expand or contract with the iron they cover without
cracking or flaking off No doubt many of you bhave seen boilers
covered with some of the old-fashioned cements, which being put
on wet and all)wed to set on the material, often crack and split
to make room for the expausion of the material beneath.
In time it will loosen and fall off, and requires constant patching
to heep in order The real value, however, in making these mats
in sections, is that they can be removed whenever it is desirable to
examine the shell of the boiler, and can be replaced easily and
quickly without injury  As you will notice, they are secured to the
boiler by means of hooks attached to iron bands, which are passed
round the boiler under the mats  Besides this covering for boilers,
the waste mica is made into sectional covering for all sizes of steam
and hot water pipes, the only difference being tbat the mica is
stitched between a wire core which fits the pipe, and an outer
covering of canvas. The sections are secured to the pipe by lacing
round the boot hooks, which are riveted up thie seam at conveni-
ent distances. Covering for all sizes and shapes of fittings, includ-
ing elbows, tees, crosses and globe valves, are also made and secured
to the iron in the sams way. These have been difficult to make,
owing to the intractable character of the mica flakes themselves,
as being very elastic, it was found hard to bend them to the various
shapes. Ve found the same difficulty in making the flakes bead
round the smaller sizes of pipe, but finally succeeded by separating
them into different sizes in the same way as coal is graded, the
larger flakes being used on the larger sizes, and so on down to the
small half inch pipe. Perhaps I may be allowed to refer here to
the not unnatural idea that using the mica in this loose dry form
it would be liable to shift or sag in the wire netting or canvas case.
This, however, is not the case, for the reason that the flakes heing
of irregular shape, with the rough edges and ribbed surfaces, they
catch and bind one another, matting together as hair does. As a
proof of this, we may say that after ncarly two years in constant
service on locomotives, where there is probably heavier and more
constant vibration than is found anywhere else, the mats have been
found in perfect condition, and in the opinion of railway engineers
are likely to last an indefinite number of years.

How vast the marker for this material is may be imagined,
when I remind you that every locomotive 1n use the world over
has to be protected with some substance, that every steamer that
puts to sea has boilers which require hundreds of tons of coal to
feed them (in one of the great battleships of Great Britain
lately launched, there were no less than 48 boilers), and that every
stationary steam plant has a boiler or a battery of boilers, which
require covering to minimize the loss of steam and power by radia-
tion. How great this loss is few manufacturers, or indeed engineers,
seem to realize As you of course know, it is occasioned by
the cond=nsation of .stcam, that is, you allow the steam which you
have generated often at great cost of fuel to cool off and condense
by allowing the surface of the boiler and pipes to remain expused
to an atmosphere many degrees colder than they. With stecam at
75 1bs. gauge pressure, it has been estimated that the loss of horse-
power on different sized pipes uacovered is about as follows :—

2-inch pipe 1 horse-power lost for every 132 feet long.

4 “ 1 - e« 75 .-
6 “ 1 . “ 46 o
8 " 1 ” o 40 "
12 " T " . 26 o

So that when you complain that you cannot get power out of
your engines, or that the boiler scems too small for the job, you
may solace yourselves with the thought that it is very often because
you don't know cnough to keep your steam dry. Anp argument

«

often heard among mining men is that as many of them use wood
for firing their bollers, it is not so much consequence if it does
take a little more of it to keep up steam. Suppose that is true, it
is difficult to belicve that it is wiser to tic down the saflety valve
and pile in wood to carry steam through loog runs of pipes than to
remove the necessity of doing so.

Another use for this waste mica is for fire-proofing. Mica, like
everything else,will fuseif there is heat enough, even ** the clements
will melt with fervent heat *; but it will stand an almost incan-
descent heat without injury, and for that reason it is a very
valiable substance for fire-proofing. Considerable quantities
of it have been already used for protecting smoke flues,
‘kilns, etc., and ‘in some factories the underwriters have reduced
the premiums after the flues have been insulated with mica.
In this connection, it is not without interest to refer to the
fire risk in some -mines from unprotected steam pipes. I have
heard that a serious fire occurred in a mine lately in Canada, which
was directly attributable to alive steam pipe which ran in close
contact toa wooden shecting or boxing, and which subsequently
took fire. It is very questionable whether a fire could be started
from steam heat alone, but it is.perfectly certain that wood:may
become so charred and calcined from contact with a live steam
pipe, thata drop of oil or grease falling ou it would quickly cause
combustion. So that here again we find a use for mica. I cannot
refer in detail to all thy other actual and possible fields and use-
fulness for this hicherto despised waste product of our mica mincs,
but I must not leave the subject without touching on its qualities
for resisting the other extreme of heat, namely, frost. It is. said
extremes meet. They do 1n tlis instance, for the identical covering
made for fire-proofing gives splendid results in frost.proofing, and I
have no doubt at all that mica will shortly be used for insulating
cold storage chambers. Beiog free from orgapic matter to mold or
smell, it will not taint even such susceptible commedities as butter
or milk, not the least valuable of its advantages.

As those interested in mines and mining, you will doubtless en-
quire what effect this distovery is likely to have on the mica indus-
try in Canada? This altogether depends on the demand. If it
increases as it is doing now (the sale of it advanced g8 per cent. last
year), very large quantities indeed will be required. I believe that
while this new industry may not justify mining solely for its require-
ments, yet every ton of waste or refuse used in it means so much
less cost of mining, and so much more profit in the year's business,
It should make a considerable difference to the expense of mining,
if in the future it is-known that by simply laying aside in some nro-
tected place the waste and scrap which has hitherto been consigned
to the dump, a certain amount of revenue may be earned which will
lessen the general expepse of mining. .

The buildinz up of industries in Canada which use as their
base raw material produced entirely in this country, must be of
ultimate benefit to the general community, and I think we must all
deplore the conditions which appear to result in so much of the
raw material of this country being shipped out of it, to benefit the
towns and villages in the couantries in which it is manufaciared.
We must recognize the enterpise and pluck of foreigners who come
to this country and develop our latent wealth, but we must 2lso
deplore the fact that it often results in the large profits of theenter-
prise being carried away and spent amongst other peoples. The
profits of much of our Nova Scotia coal mining is not unappreciated
in Boston ; the great lumber mills of Michigan know something of
the value of Canadian logs. The paper pulp mills.of the United
States are not indifferent to the wood-pulp of British America, and
even distant Spokane has associated the gold mines of British
Columbia with many a new brown stone front in that city.

GOLD QUARTZ MINING IN CANADA AND VICTORIA,
AUSTRALIA,

BY P. HILLE, M.B., PORT ARTHUR, ONT.

Dr. A. R.C. Selwyn, in a paper read before the Cauadian
Mining Institute, published in full in the Canadian Mining Review,
and'in a synopsis of the same paper in THE CANADIAN ENGINEER,
entitled * Gold Quartz Mining in Canada and Victoria, Australia,”
tries to give us a picture and comparison of thegold miningindustry
of both these countries, and comes after leogthy argument at last
to the conclusion that they could not be compared with cach other.
** For the reason,” he says, ** Canada is essentially an agricultural
and pastoral country, and it is very ualikely that it can vie .i0’ gold
produce with the smallest province of Australia” Well, then, if
this is the case, in the Doctor’s opinton, why then make compari-
sons? He tells us he did it because **it isonly by knowing and
comparing with results clsewhere that we can gain a true and accu-
rate knowledge of ourown results aud possibilitiss.” This is cor-
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rect when the fundamental conditions are equal, and we have a
true and accurate knowledge of both subjects here—our resources
and those of Victoria. But let us see if these conditions are equal:

Victoria's geology has long been known in detail ; ours very far
from being so as yet.

Victoria's economical geology is looked after by the different
Governieént departments very attentively ; ours was not till lately.

Victorin's climatic condition for all year outdoor work is better
than ours, .

And when we add 1o these considerations the Doctor s belief
in the great difference in the geology and occurrence of economic
minerals in both these countries, then surely any person must beat
aloss to sec the reason and utility of the Doctor's comparisons,
But we learn further from his exposition that he wants to give usin
these days of booms cold facts about our mineral resources, * to.
warn us of that most pernicious and meanest of lies—half the truth,”
This is undoubtedly very good to guard our material interest, but I
question very much if he is able to give us cold facts, if he is
possessed of a true and accurate knowledge of our possibilities.
Why 2 Because he visited only a very small part of our dis-
tricts, and his former staff had no orders from him: ** to waste time
in economic geology.” What do we know through the-Geological
Department, and especially under the guidance of Dr. Selwyn,
about Western Algoma in regard to ore d posits, or their geneti

with ours in Ontario, not to speak of the Western Provinces, and 1
have no doubt that by sufficient influx of money and a little more
enterprise on the part of our people, we shall succeed in the same
way as Victoria. Ves, we would be so far now if the former direc-
tor of the Geological Survey had shown the same interest for our
mineral industry as the Victorian authorities have done and still
do, by sending qualified mining engineers into the different mining
camps for exhaustive information in regard to the genetic relation
of theore deposits to the various rocks. These informations and
reports contain valuable advices in mining and milling operations.
If we had imitated this wise practice, our industri 1 conditions
would look quite different to-day.

Not even the reports are published, with the excl of the
Seine River and Shebandowan sheet, for whose early issue we have
to thank Dr. Dawson, and neither are the maps of West Algoma
published yet. Now can anybody tell me what good they wiil do
to the development of our districts and provinces, when they
are published two and even three years after the surveys are
made? And when they are available to the public, of what
benefit are they to the prospector? Do they tell or point out
to him where and in what formation he can find the different
economic minerals and metals, and in what relations they stand to
the different rocks ? Economic geology should go hand in hand
with str: k

relation to our rocks? Nothing! Yes, even the report on that part
cast of Rainy Lake to Sudbury is not yet published. And the
Doctor tells us that he can give us true but cold facts! Itis indeed
tobe lamented that he, although for many years director of the
Geological Survey, has kept back this country through an inex-
cusable prejudice, which originated in his belief in his infallible
gift of prognostication. Instead of concentrating.thie forces of the
geological staff, and surveying those districts which were more
populated and of easier access, and laying more weight on economic
geology, he sent the gentlemen of his staff to the inaccessible,
inhabited and uninhabitabl regions to the north, Of course
to whose benefit could it be to know and learn the names of those
barren rocks in the western part of Ontario, 2nd barren they are,
so he believes. And he must be correct, because he informs us he
had also foretold the great possibilities of the Victorian gold fields,
and further also those of the Nova Scotian, because therock forma-
tions were identical with the Victorian. This prognostication re-
minds me of the effort of Sir R Murchison, who predicted in 1844
the gold occurrence in Australia, because certain rocks from that
couatry showed:similarity with some in the Ural Mountains.
Everyone who has an idea of the formation of veins knows that
gold, or other deposits, are of * local *"occurrence. We find simi-
lar or even identical geological conditions in many parts of the
world, but do we find now in every i ore deposits of the

igraphical orstructural geology ; only then is the latter of
practical value. If Dr. Selwyn had done more in this regard in
our western districts he would have now a better-knowledge of
them, and would have perhaps reconsidered the passage in his
paper that Canada * was essentially an agricultural and pastoral
country.” The Doctor forgets that the times of the old miners are
past; as dynamite has superseded black powderand the fire setting
methode, so bas the air drill taken the place of the tedious hand-
drill. Mankind is too busy, and time is too valuable—we want to
see results as quickly as money can bring them about. We cannot
wait for the old miner any longer, “ till he is done with his tunopel
inahillside.” For this the *“new miner” ‘rieeds money, and to
procure it he has to follow the custom of the- times, to show what
he has to sel), and the more truly and openly he does it the better
for him and his customers.

Dr. Selwyn-compares the production of gold in Cariada, and
especially of British ‘Columbia, with that of Victoria, How far
he 1s justified in doing so we shall see. The earliest production of
gold in British Columbia.came principally from placer workings,
very little from quartz mining, as in the case of Victoria. In the
year 1858 it produced 40,275 ounces, and increased rapidly to 1863
up to 223,632 ounces, but fell then the more the Fraser River and
other diggings were worked out, very gradually down to the year
1894 to 21,275 ounces. But since quartz mining operations com-

same character in these rocks? No, mot by any means. This
brings to my memory a similar incident which I observed last year,
I had a gentleman of our fraternity from one of ‘the south-western
States with me in one of our western districts for the examination
of some gold properties His first question was whether we had
porphyries in this country. The reason of his asking was very
easily discovered, when I considered the occurrence of gold in his
country being in the porphyry. But now let us see if the Doctor had
not been equally justified in comparing the geology and ore deposits
of our Western Ontario districts with the -Victorian, as he did wita

d there more systematically and energetically the production
increased in the year 1895 nearly 300 per cent., that.is to 62 436
ounces. Now I have not the sligbtest doubt that we shall see
io the next few years the production climb up to that of
1863, if we consider that there are daily more mines opened up,
and as I mentioned above, new and more extensive placer ground to
be discovered, and we may yet see the ‘production " of gold
in our North-West reach that of Victoria. Now, if we look
at the Doctor’s list of Victoria’s gold production, we observe
here exactly the same falling off as we have seen in the British
Columbian. The largest amount was mined in the second quin-

the Nova Scotian. If he had d our rocks more
closely he would have found them to be very similar to the Vic-
torian, if not in many instances identical with them. The latter
deposits occur, as it is in most instances here, in the metamorphic
rocks in the neighborhood of intrusive granites. Now, why not be

q ial period ; so it was in our Province, ard decreased then to
the year 1891, when most of the placer mines were worked out,
andwonld have kept on decreasing if the cyanide process had not
enabled them to work their old dumps over. Victoria bas un-
doubtedly reacked the height of its geld producticn, while British

consistent, and give us the same benefit of his prog as
Nova Scotia, if he is so well versed with our geology ? The Doctor
said amongother things: * It seems unlikely that the history ofgold
mining in Canada will differ from what it has been in other coun-
tries and under corresponding geological. conditions.” Well then
Canada must have a good futurd, and could be well compared with
Victoria, according to Dr. Selwyn's theory, because the geo-
logical conditions correspond very well. Again-heé says: *“ What
the effect. of the opening.of new g d, better mech 1 and
chemical methods and appliances may be, we have yet to learn,
bat it is not likely that in the next thirty years an equal amount of
gold produce will ever be recorded.” There we havé again the
progndsticator.  How does he know that -there will not be more
and more extensive gold placer and quartz mining. ground found ?
Already we hear of new placer regions, and. extensive trials -are
going on to win the fine gold in the Saskatchewan and other
rivers  From season to season we extend by prospecting the gold
bearing areas. Those in Victoria cannot be compared in extent

true.

Columbia is only beginni g now with gold quartz mining, and also
with new placer ground. The same can be said of Ontario, Very
little is known of-its vast.arcas of gold-bearing racks; but wwhat is
known justifies us in saying that it has as good a future as Victoria
had 40 years agoas a gold-producing country. Dr. Selwyn exem-
plifies a few old prospects worked in the beginaing of the éevc:itis,
in the Lake of the Woods district, and belittles .these -mining ven-
tures; at the same time he tells us that they were. examined bya
gentleman of the geological staff, acd-creates the impression as if
Mr. Coste's report had been unfavorable. Exactly the' contrary is
He. commented -unfavorably on the different companies’
method .of .working, but had no fault to find with the veins. A
number of the latter -are undoubtedly good true veins. The
principalreason for discontinuing the work on these mines was the
same that has characterized- also the later -mining periods of the
Lake of the Woods: lnsiifficient capital, lack of knowledge of
mining and of geology, complete ig e of allurgy, and em-
ploying of inefficient ‘milling machines, and-this latter is up to date
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the case.  Since more capital has Rown into that country, and more
systematic mining practiced, the Lake of the Woods is showing up
very well indeed. On superficial examination, the geology of that
country seems complex, but Ly repeated visits and closer study a
person can read wore intelligently those ancient hieroglyphics of
nature. The same can be said of many other places in our
Western Ontario districts that are rich in different minerals, which
should have been known long since, if the former director of the
Geological Survey had sent his staff there ten or twenty years
carlier.

In summing up what 1 have said about the part that Dr.
Selwyn has played in the development of our \Western country,
and the information he has gathered in regard to our ore deposits,
{ must deny him the right to speak publicly and authoritatively on
the possibilities of this country.

HYDRAULIC MANHOLE PUNCH.

The accompauying engraving shows a powerful hydraulic man-
hole punching machine, capable of punching at a single operation a
manhole 27 x 22 inches, out of a piece of metal three.quarters of
an inch thich. This machine is one of the numerous special tools

e

HYDRAULIC MANHOLR PUNCH

made by Henry Berry & Co., the well known manufacturers of
hydraulic machine tools, of the Croydon Works, Hunslet, Leeds,
England This machine is invaluable in ship yards, boiler shops
and similar establishments, and is made in several sizes.

THE NEW CROCKER TURBINE.

1t is manifest that the evolution of the turbine is keeping pace
with advance in other lines of mechanical art. A decade ago, iron
wheels were frail in construction, of small capac y and uncertain
in resuits. A glance at any old water-wheel catalogue will reveal
the progress. A 3o-inch runner was tabled to develop say, 50-h.p.
under 2o foot head ; the modern turbine gives nearly three times
this power, and the efficiency has been raised from t5 to 20 per
cent. also. These important results have been realized by men of
natural talent, aided by practical experience gained by close ob.
servance of the results attained by the various types of wheels
inuse. It is a curious featurc that no turbinc of purcly mathe-
matical or scientific origin has held a place onthe market. The
horizontal system of installing turbine plants is highly successful.
Under more than moderate falls, this is said to be the most
desirable plan. The removable step-socket now used with vertical
wheels has, however, greatly lessened the difficulties experienced
heretofore with that mode of setting. The turbine style furnished
the most cconomical power and the greatest percentage of the
force expended.  With it, electrical energy can be gencrated at the
lowest possible cost. Thus, every water privilege baving reason-
able constancy, is destined to become valuable and available for
the development of local or distant enterprise.

The subject of this article, the Crocker Turbine, is claimed to
embody all the desirable characteristics required in the diversified
industries of to-day. The runner, or wheel proper, is a2 model of
design and scientific construction. It unites ample strength in a

union capacity, and the highest efficiency obtainable. The gates
and chutes are so formed and secured to the casing as to be easily
operated, even under high heads, which admits of perfect regulation
by ordinary governor. The surface formed by gates and chutes
introduce the water to the wheel in solid streams, the full height of
bucket, thus producing high part gate results and uniform speeds
under variable conditions. Every particle of water is directed on
to the buckets, there is no leakage through the crown plate to the
wheel vents, which is alwayssaid tooccur when cylinder gates are
used. These turbines are manufactured by the Jenckes Machine
Co., Sherbrooke, Que.

ESTIMATES BROUGHT DOWN BY THE DOMINION

GOVERNMENT.
RAILWAYS.
Intercolonial Ratlway—
Increased accommodation at Halifax ........ $135.000
Iixtension to Halifax cotton factory ....... . 40,000
Other equipment ...... c.ovieieveiennennns 173.000
———  $3;8.000
Prince Edward Island Railway—
IMProvements ...coieiiiieririereeene seee conenns 19,000
CANALS
Soulanges—Construction ....... coveeiaanie oo 1,250,000
Cornwall—Enlargement.. .....ooviiiiiiiiiiininn., 185,000
do Converting basin into dry dock .......... 15,000
Farran's Point—Enlargement .................... . 375.000
Rapide Flat [+ 1 S N 115,000
Galops do ieiiiiceiieieeee 1,635,000
North Channel - Straightening and deepening ........ 375,000
Galops Channel do do  ........ 50.000
River reaches ...veeiuiiieniieieiintincccnrssnnnes 50,000
Lake St. Francis—Removal of boulders, etc. ........ 75.000
Trent—Construction covveviiiiiiiiiriecenssnenenns 650,000
Sault Ste. Marie—Construction and equipment ...... 75,000
Lachine—Enlargement ...........ociiiiiioiiiane, 216,000
do Deepening river at St. Pierre.............. 40,000
Lake St. Louis Channel—Straightening and deepening 86,000
Grenville—Enlargement ...........ciieiiiiinnans 90,000
To pay George Goodwin final estimate and award of
Walter Shanly c.oovvivt tiiiiiiiiniiiinneeinne 45,696
Chambly—
To complete drainage works and culverts at St. John's,
L6 T 25,000
Rideau—
New Swing Bridge, Ottawa .....ccovviiieniiennnnns 10,500
Welland — .
Pier at Port Dalhousie ........ ceiieiiieneiecenens 20,000.
Fender works for new bridges ...c.cooveveiiiviniann 18,500
St. Lawrence Skip Canal—
IMprovements .....coeureriiceratancranstinsennans 200,000
River Kuministiguia, Ont.—
Improvements .........c.cciiiistecniiaaeiiasannnn. 18,000
HARBORS.
Nova Scotin—
Various wharves and breakwaters.........c.coeve ... 55,100
Prince Ediward Island—
Piers, wharves, €lC.ccciiiviiiiiiine cveinnnaccnnns 73 800
New Brunsicick—
Wharves, dredging  ....cocveiennnn feeeeseenaaans 33,500
Quebec— :
Piers, breakwaters, wharves, dredging .... ..... ... 73.800
Ontario—
Wharves, dredging. piers v cviive tiieiiiieinn. 306,000
Manitoba—
Wharves, €16, ciecaccecesaoscracnencasacnsnsosannn 11,500
North-West Terrritories—
River and bridge works .cveviieiinieneeeinennennnn 5,060
British Columbia—
Dredging, wharves coooviveviiinnenne.. 49,250
PUBLIC BUILDINGS.
Nova Scotia—
Halifax drilthall ... ..ol coiiiniinin, 110,000
Ontario—
Arnprior post office..ceeeiiiriiiiiiiiiiiiiiiii 15,000
Manitoba—
Portage la Prairic post office . .. ..... ..oiiinians 20,000

British Columbia—

Victoria Post OffICE coveveaserrserarcrarssacsnscanss 53,000
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THE MINES OF ONTARIO0.*

BY J. P. WHITSON, O.L.S.
1 will endeavor to give some of the information { gathered

during the two years I was an active explorer {1 the Rainy River, -

1890-91, and from what I have gathered during the last few years,
whent 1 have been somewhat closely connected with the mining
interests of that district, so that you may have some idea of the
great mineral wealth of Ontario's most westerly possession. {am
fully alive to tho responsibility resting on anyone writing about a
new mining country, and shall hew closely to the line, so that no
one going to the new ficld shall be disappointed in not finding
things fully as good as stated in this paper, but rather be able to
say the half has net been told.

Indeed, it would be very difficult to overestimate the possibili-
ties regarding the mineral wealth of New Ontario. Up to the year
1856, when Napier made his first exploration trip through the dis-
trict, but little was known of the uew region, and, in fact, that state.
ment would almost hold good at the present time with reference to
a great portion of the country lying even south of the C.P.R., be-
tween it and the northern boundary of Minnesota, while the
country to the north of the railway is as yet a closed book. The
building of the great railway, the C.P.R., has done much to open
up the western country, and no portion of Ontario has been more
benefited than has this new district. It occupies that great stretch
of country lying between Thunder Bay district and the Province of
Manitoba, 192 miles in width, and extending from the northern
boundary of Minnesota, north to Lake Seul, 175 miles in length,
on its eastern boundary, and averaging not less than 125 miles, and
comprising an 2rea of nearly 20,000 square miles, or about 12,000,-
000 acres, including within its limits the Lake of the Woods, with
its 1,400 or more islands ; Rainy Lake, with its 600 miles of coast
line, or more than that of Lake Ontario, Manitou, Wabigoon,
Eagle, Lonely, and more than a thousand other lakes, in fact, one
might call it * the land of a thousand lakes.”

The general physical characteristics of the country are very
similar to those found in other glacier-swept Archean tracts, such
as the north shore of Lake Huron, Muskoka, or Parry Sound. In
few places is the country as mountainous as the north shore of Lake
Superior, or as difficult to explore as the region north of Lake
Huron. Within the district are to be found many large and mag-
nificent streams—Rainy River, 8o miles in length, with an average
width of not less than 500 feet ; Winnipeg, English, Seine, Maniton,
Eagle, and many more streams are quite navigable for large boats
in places. The geological formation of thedistrict is either Lauren-
tian, Huronian or Keewatin, and post glacier, the Laurentian rocks
predominating. The most recent, the clays and sands, form the
agricultural section of the region zilong the Rainy River and around
Wabigoon.

Of the total area of the district, nearly 5,000 square miles is
covered with the Huronian, or gold-bearing, rocks. It will, there-
fore, be seen what a vast field there is for prospectors in this new
district. I believe that this new Ontario will yet be one of the
richest gold districts in the Dominion within the next ten years;
yes, on the continent. The success which has atteanded mining in
that thinly-populated and undeveloped condition of the country in
the past two years is but an evidence of the great success which
awaits the future explorition, not only for gofd, but for other
minerals.

The history of the district since attention was first drawn to it
by the discovery of gold, about fourteen years ago, shows that
nearly all the exploration to which the country has been subjected,
up to within the last 18 months, has been coanfined to the shores of
the Lake of the Woods, Rainy Lake and a few of the larger
streams tributary thereto. Few prospectors have ever penetrated
into the jinterior; in fact, this will apply even up to the present
time, they having contented themselves in prospecting the main
waterways, which are easy of access, going back but a short dis-
tance inland, so that at the present time but a very small portion of
the country, even convenient to the C.P.R., or the larger lakes, has
as yet been even partially explored.

Long.after the first discovery of gold on the Lake of the
Woods, very little development work was done, except on the Pine
Portage and Sultana mines; this was parily owing to the want of
capital, but more particularly to the belief that there was little gold
to be found in the district. The good results attendiog the develop-
ment of the Sultana mine have done much to encourage others to
prospect and develop discoverics, and in nearly every instance where
development work has been done the results have been highly satis-
factory, so much so that during the last two years prospecting has

* A paper read before the Association of Ontarlo Land Surveyors,

been very active, and has resulted in the discovery of a great many
veins of gold-bearing quartz, many of them undoubtedly rich, and
will yield large profits when mined,

Mining, properly speaking, can scarcely be said to have more
than begun, except in a few cases. Prospecting, however, has been
very active, and many of the leads are well stripped and opened
into. No less than 100 different mines are being developed or
partly so, so that with.the increased shipping facilities, the build-
ing of new roads by the Government, the investment of English
and foreign capital in the district of late, it is confidently antici-
pated that this year will sce extensive mining operations and good
returns therefrom; in fact, there are no lessthan half a dozen stamp
mills, either being shipped into the district or being erected, at the
present time.

The good results of the last six months' mining have given to
those interested in the future of the Lake of the Woods unqualified
satisfaction. Everything, with few exceptions, has gone to show
that their confidence has been well grounded. Those who were at
first most skeptical as to the permanency in depth and richness of
the deposits have candidly yielded in the face of the unquestionable
evidence offered them in the splendid showing of such mines as the
Sultana, at a depth of oo feet, with an cnormons body of rich ore
at that depth, and every appearance of an unlimited quantity, which
can be mined and stamped with even 2 10.stamp mill at less than
$4 perton. The Regina mine, at adepth of 286 feet, with a similar
mill, is producing gold at nearly the same cost per ton; other mines
in the district, such as the Mikado, Yum-Yum, Cornucopia, Gold-
coin on Shoal Lake, Gold Hill, Black Jack, Princess, Scramble,
Trojan, Triumph, Bath Island, and many others on the Lake of the
Woods, are producing large quantities of rich ore, and there is
scarcely the shadow of a doubt but that most of them will be pay
mines. The Mikado yielded 136 tons of ore at first clean up, while
the Saw Bill, Lake Harold, Hawk Bay, Folger and Hammond are
all producing large quantities of ore, and are undoubtedly splendid
mines. On Seine River the Foley mine hasa 20-stamp mill at work,
and can work the ore at $3 per ton. They are down several hun-
dred feet in the shaft, and there is every appearance of it being a
permanent mine. The Porcupine, the Weigand, Proudfoot, aund
many other mines on the Seine River, are turning out very suc-
cessfully.

Rainy River, asagold district, can be conveniently divided into
five sections—first, and probably the most important, is the Lake
of the Woods section, including all the country northwest of Rainy
Lake and around Shoal Lake ; west of the Lake of the Woods, com-
prising an area of not less than 2,000 square miles, in which there
has been over 1,500 claims surveyed, and the Rainy Lake section.
Gold was first discovered on a small island in Rainy Lake on the
Minnesota side of the line, in the fall of 1893. In the spring of
1891 was found a small nugget of free gold on Hunter's Island.
Since that time the prospecting has been very active and several
good mines located, on which stamp mills are now working. The
Manitou section, comprising the country round Maniton, and Wabi.
goon and Eagle Lakes, in which there are over 300 locations sur-
veyed and several gc ud veins, well developed, and from all appear
ance this has every likelihood of being a very good gold district.
One of my Indians, in 1890, found a sample, showing free gold, at the
head of this lake, and I arranged with him to take me to the
place, but a few hours before starting the Indian got drunk, and 1
have never been able to get him sober ensugh to go out.

The Saw Bill Lake section, including the country around Saw
Bill and Harold Lakes, in which about 125 claims have been sur-
veyed ; this is one of the most promising sections in the district and
contains the great Folger and Hammend dyke from 10 to 300 feet
in width and nearly a mile in length, and which appears to assay
from a few dollars per ton up to $100 or more; this is probably one
of the largest quartz ledges ever discovered in the provinge, and is
probably one of the most cnticing propertics on the market

The year 1883 marks the beginning of surveys of mining loca-
tions on the Lake-of-the-Woods. No less than 4,000 <laims have
since been surveyed, during the last two years 2,500, and over 1,500
during the last 12 months. Within the district 1,500 patents and
mining leases have been issued, covering over 2,000 claims. From
fifteen to twenty Ontario land surveyors and their assistants are in
the ficld at the present time, hard at work. Of the 4,000 claims
alrcady staked out there are, of course, an unusually large number
of worthless and comparatively worthless properties, but at the
same time there appear to be an unusually large number of

promising veins. If one claim in every 100 proves a paying mine, ~ °

forty gold mines in the district mean a great deal.  If 2 per cent.
prove successful properties, it will make one of the best gold regions
in the Dominion, if § per cent. it will surpass that of California. A
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purchase, carefully and judiciously made, may be safely calculated
upon as likely to yie!d, under proper and economical management,
profits that will compare very favorably with some of the best known
goid districts. It is not improbable that even a few very rich
claims will be found, but the legitimate claims of the region are
based upon the free-milling character of the ore, thelarge quantities
of ore in sight, the true fissure veins, the economy with which the
ore can be worked, owing to the abundance of fuel, the splendid
shipping facilities afforded by the navigable strcams and lakes, and
the abundance of good water-power.

One great drawback, however, to the mining development of
\Vestern Ontario is the fact that sv many of Uatario s 1nvestors are
land speculators, rathier than mining developera.  They are willing
to lease or purchasc large tracts of mining land at $1 or $2 per
acre, with the hope of selling 1t at a fabulous price, without spend-
ing one single dollar i development work, and thus the barter and
sale of numng lands go on. Many of the small investors in the
poarer claums will never reap a doliar in return, and there are hun-
dreds of worthless claims 1n this district. 1 fear that in the course
of only a few years, at the mouth of the shaft of many of these
partly developed claims could be erccted a slab, and on it the in-
scription wrtten, - Ined for want of sufhicient capital to develop.™

This new district 1s a province within atself with a future, pos-
sessed as it is of great natural advantages as a mining country, and
peop'ed with an industrious race, her progress cannot be checked,
as her resources are becoming better known, her towns and villages
are becoming more populous, while sturdy farmers from the East
are filling her agricultural areas, and on every hand can be seen
abundant evidence of prosperity and advancement.

THE VALEDICTORIAN AT McGILL.

G. R. McLeod, the valedictorian, said
among other good things that they should be
pleased that in their day a common interest
actuated all the faculties, and made the success

ings a great success. One and all were coming
to understand the unity of learning, a principle
\ 50 ably upheld by the Priacipaland professors.
Mr. McLeod then turned to his own faculty,
. that of Applied Science. During the four

e demcizon.  years the number of professors had been
doubled, and thie-laboratories enlarged and filled with costly instru-
ments.  This was dué to McGill's great benefactor, who will ever
live in the memories of the Science men. With reference to the
appoimment of professors, Mr. McLeod continued, while not dis.
regarding for 2 moment the ability of professors from other lands,
yet he thought McGill graduates should be given a chance. Al-
ready those who had been appointed had filled their positions with
distinction and success, and there ought to be more of them. Ata
time such as this there was a feeling of regret at saying farewell
to University life. While a student was enriching his mind at the
shrine of knowledge, he was not lessening the store, but adding to
it. In thisit differs from other pursuits, and in this lies its great
chance. Mr. McLeod closed with a few well chasen words of fare-
well to the Dean and professors, speaking also of the regrets felt
by all the class in breaking, for the time, at least, triendship which
had sprung up during the year, and which had been of so much
help in the student life.

METAL IMPORTS FROI GREAT BRITAIN.

The following are the sterling values of the metal imports
from Great Britain to Canada for March, 1896 and 1897, and the
three months ending March, 1896 and 1897 :

—
Month of March, Three months end.
ing March,
. 1

1896. 1897. 1896,

—e

Hardware and cutlery .... £6.228  £4,955 £16,322 12,018
Iron, etc.—
Pig iron..cicecciincennss 748 20 3,781 455
Bar, etc..... coeceres estenne 045 830 3,067 3,031
Railroad .cieeeiivecencns 1,111 3,205 1,963 3.847
Hoops. sheets, etc.eaesee. 877 2,700 3249 6,311
Galvanized sheets .. oe.es 1,312 2,615 5.333 5.841
Tin plates ceeevereecneaces 8,165 23,141 35,134 61,542
Cast, wrought, etc., iron .. 3,642 2,252 0,566 7,004
Old (for re-manufacture) .. ... 96 . e 572
Steel civcariesciiciccnee 5460 5,302 17,554 10,235
Lead cceevencncccerconees 702 201 2870 2,070
Tin, uowrought .......... 1,583 047 3,671 5:444

NEW ACETYLENE GAS LAMP.

A representative of THE CANADIAN ExcINgBr has had an op-
portunity of inspecting a portable acetylene gas lamp, manufactured
by the R. M::chell Co., of Montreal, and invented by Dr. Casgrain,
Quebec. It is now generz'lv known that acetylene gas is produced
by bringing calcium carb.ae in contact with water, and that this
gas yields alight far more brilliant than that from coal gas and so
pure that it is now used for photographic purposes. The upper
part of the lamp contains a receptacle for water which is filled in
the same way as an ordinary oil lamp. This is inserted into the
cylinder containing the carbide, and the whole apparatus into a
metal case, which may beplain or highly artistic, according to purse
and taste. The water is allowed to run slowly from its receptacle
on to the carbide, and the gas, which is instantly gencrated, begins
to rise through an ordinary gas nipple. The quantity of gas
generated is regulated by the stream of water and the water by a
cock exactly as in a gas burner. The lamp is constructed on a plan
\ hich renders any thing like explosion impussible, and produces an
unmistakable warning when the gas is generated too fast. Water
is casily enough obtainable and the carbide can be obtained at the
rate of $8o per ton. One pound of the carbide is enough to prodnce
an exceedingly brilliant light for 6 or 8 hours, at a cost of 1 cent
per hour.

MINERAL PRODUCTION OF BRITISH COLUMBIA.®

AMOUNT AND VaLug or MATERIALS Probuced 18y5 AND 1896.

o 1893 1896

Measurcs.’ Quantity. Value. Quantity. Value.
Gold, Placer....Oz. 24084 $181,683 27,201 $544,026
* Quartz ...0Oz. 30,264 785,271 62,259 1,244,180
Silver...covvaen Oz. 1,400.522 977,229  3.135.343 2,100,689
Copper «..evens Lbs. 952,840 47,032 3.818,556 190,926
Lead ... ...... Lbs. 1€,475464 532,255 24.199.977 721,384
Coal ....cveenn Tons 939,654 2,518.962 846,235 2,327,145
Coke .ovvunnnns Tonsi 452 2,260 615 3,075
Other materials..... ........ 10,000  .ievee.. 15,000
$5.655.302 $1.146,425

CANADIAN SOCIETY OF CIVIL ENGINEERS.

At the meeting held on the 8th ult., Henry Irwin read a paper
on the “ Fraser Valley Reclamation,” by R. E Palmer, A.M., Can.
Soc. C.E., thediscussion npon which was postponed to next meeting.
At the meeting held on the 22nd, under the presidency of P. A.
Peterson, some members wished to discuss the paper read at the
previous meeting on the ** Fraser Valley Reclamation,” but it was
thought advisable to defer this until word could be received from
the author. The discussion on Mr. Atkinson’s paper on ** A New
Method for Dressing Car Wheels, Axles,” etc., was then opened.
A letteron the subject from Herbert Wallis was rcad by Secretary
McLeod. Hehad tested wheels, both old and new, by the process
referred to, and the experimeats did not scem to warrant a2 change
of methods. He expressed himself as quite in accord with the
opinions of the author. Prof. Nicholson said he had seen a similar
device at the Dominion Bridge Company’'s works, and wished to
ask Mr. Atkinson how does the co-efficient of friction vary with
speed® The co-efficient of friction diminishes so much at high
speed that it pays to increase heat by electricity. \What makes the
grinding of chilled wheels harder than the chilling does? What is
Mr. Atkinson’s theory of what happens? Mr Atkinson, in reply
both to the letter previously read and to Prof. Nicholson, said that
Mr. Wallace had taken for his experiments what are considered as
condemned wheels. No wheel remains perfect long after
being put into use. The cost of hauling a train i3 largely
increased by the imperfections of wheels Wheels could
be dressed by the new process at a cost of 25 cents each. With
regard to the question of abrasion, it is due to the friction of sur-
faces. The working disc will be more abraded at a lower speed
than at a high one. He did not sce how temperature could
enter into the question. The particles from steel wheels are red
hot. Not so with cast iron. The temperature in the latter case
cannot be more than 709 to 80°, and that of steel-tired wheels is so
little more that they can be handled, and, therefore, cannot be
much higher than blood-heat. Heat is applied only to soften the
surface of steel wheels and so reduce the horse-power required to
turn them.

The President, P. A. Peterson, said that when the machine
was first brought to Canada he took great interest in its working.
It was at first badly put up, but its merits were even then evident.

* From the officlal report of the B.C. Minister of Mines,
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It often happens that a day and a half is consumed in dressing a
wheel by present methods, while this process would take about
three quarters of an hour At the Erith works in England, they
could dress twenty wheels at day, at a cost of 5%d each. Atthe
close of this very interesting discussion it was announced that the
American Society of Civil Lingineers intended to hold a threc days’
convention at Quebec, beginning on June 3oth, and Messrs. Hunt
and Owen, members of the committee, who have recently passed
through the city, intimated their intention of formaily |nvmng the
Canadian Society to join them.

THE CANADIAN ASSOCIATION OF STATIONARY
ENGINEERS.

T* - tenth annual banquet of the Hamiltun C.A.S k. was held
in the Commercial Hotel, April 22nd  The chairman, R Ma kie,
filled the chair in his usual happy mauner The following were
visitors  Aldermen F.ndlay, Donald, McLeod, Geurge Black,
G N W Telrgraph Co, W H Ballard, {nspector of Public Schools,
and others  “The toast list was as fullows. * The Queen ", chorus,
*Ged save the Queen " Governor General *, the * Maple Leaf
in chorus W S Hy lop singing the solo. ‘Dominion Parha-
ment and Local Legislature ' . song, M \Wilson, response, James
McLlauchlia, song, W. S Hyslop. *Our Army and Navy ", duet,
\W' S Hyslopand M Wilson, response, Thomas Carter. * The
Mhyor and Corporation ', song, W. Wouds, response Aid Find-
lay, Donald and Mcleod ¢ The Executive Head ™', response, A,
M Wickens, Toronto; \V. Blackgrove T'oronto, R. C. Pettigrew.
*Onr Manufacturers, ™ response by A. Rodgers, song, Rod.
Hariis ' Our Sister Associations®, response by Walier Fox,
Toronto, and J. Geary, Guelph *The Learned Professions’;
responses by George Black, Mr. Balland Mr. Gill; song, M. Wilson.
* The Press*; r.sponse by J. H. Mattice, of the Globe. *The
ladies ", response by ] N Morris, song, by W. S, Hyslop. * Host
and Hostess "' ; response by Mr. Maxey. The c -amittee in charge
of the aflair was composed of R. Mackie, chairman; J. lronside,
secretary ; \W. Norris, \V, Stevens, J. johnson, W. Cornish. Mr.
T. Bain had charge of the music and played the accompaniments.

Associatio Canadienne de Secours Mutuels des Ingenieurs.
Mecaniciens F. 1 Q. bave taken possession of their new hall, 392
Lagauchetiers St., Montreal. A report of the annual meeting will
be given 1n next issue.

CANADIAN ELECTRICAL ASSOCIATION.

The following is the programme for the convention which
opens at Niagara Fulls, june 20d:

LIST OF PAPERS.

*“The Best Method of Increasing the Day Ioad in Central
Stations* —J. A. Kammerer, Toronto. * Submarine Cables—
Dealing more especially with the Actual Experience in Cable.
Laying and Maintenance in this Country"—D. H. Keeley, Ottawa.
** Determination of the Heating Power and Steam Producing Value
of Coal from a Preliminary Examination"—\Wm. Thompson,
Montreal  ** Water-Driven Plants " — John Murphy,, Ottawa.
** The Commercial Aspect of Electric Railways"—C. E. A. Carr,
London, Ont. * Accumulators . Their Application to Central Sta-
tion Lighting and Power " —\V A Jchnson, Toronto. * \Why Some
Lighting Plants do not Pay*' - F. C. Armstrong, "Toronto. ** Steam
End of an Electric Plant "—A. M. Wickens, Toronto.

It is proposed to introduce at this convention a question
drawer, and members ar~ invited to forward questions to the secre-
tary prior to May 22nd, and an cffort will be made to furnish satis-
factory answers at the convention.

SOCIAL FEATURES.

Wednesday, Fune 2ud.—7.00 p.m.—By special invitation of the
management of the Buffalo and Niagara Falls Electric R’y Co., an
excursion by special electric cars from Niagara Falls, N.Y, to But-
falo. Visit of inspection to Buffalo Railway Power House.
Retarning, reach Niagara Falls about 11 pm. By courtesy of the
Suspension Bridge Co., members taking pat: in this excursion will
be permitted to cross the Suspension Bridge in both directions
without charge.

Thursday, Func 3rd.—8.00 p.m.—Annual banquet at Dufferin
Cafe.

Friday, Fune 4th.—By courtesy of the undermentioned com.
panices, the following programme has been arranged :—9.00 a.m.—

Special car will leave Hotel Lafayette for a trip over the Niagara’

Falls Park and River Railway to Qucenston. 9.45 a.m.—Cross
Niagara River by Niagara Navigation Company's steamer to Lewis-
ton, N.Y. 10.00 a.m.—Leave Lewiston by special cars on the cele-
brated Gorge Electric Railway, reaching Niagara Fallsat 10.45. 11.00

a,m.—Visit of inspection to Hydraulic Power Hous2. 11.30 a.m.—
Descend by Incline Railway and take steamer ** Maid of the Mist ™
for a trip to the foot of the Cataract, landing on Canadian side.
1 30 p.m.- Cross Suspension Bridge. 2.00 p m.—Inspection of the
Power House and Works of the Cataract Construction Co. 3 20
p m.—Visits to various Electro-Chemical Works.

THE TARIFF.

—

The tariff presents many difficulties, even at a cursory glance,
both as to the immediate effect of its various clauses and as to the
ultimate incidence of the taxation which it imposes. The whole
subject is further complicated by the preferential clause, whose
effects are as uncertain as at the moment its enforcement srems
problematical. \Vhatever may be thought of freer trade with Eng-
land, and most Canadians heartily endorse it, there can be little
doubt of the wi.dom of Protection against the United States. The
Canadian tariff has been low, that of the United States high; when
United States producers suffered frum over-production they sacni-
ficed their products in Canada, when the Canadian market was
glut'ed our manufacturers had no such resource, but were com-
pelled to dispose of their goods in competition with each other.

The abolition of the duty on machinery to be used in mining
will, if not reconsidered, be a most serious injustice to a consider-
able number of manufacturers, many of whom have recently em-
barked additional capital in this department of industry. The
admissian of such machinery duty {ree mecans that victually the
whole trade will be done by United States manafacturers, and the
pricescurrent in the United States wil’ rule in Canada. 1fa moil-
erate duty be imposed, the Canadian maker would be enabled to
remain in busine:s, but in order to enter our market the United
States manufacturer would have to reduce his prize by the amount
of that duty, and the prices to Canadian consumers would be prac-
tically the same as if they were supplied from the other side of the
line, while all the advantages attending the development of this
industry would be ours.

ROPE DRIVING.*

The subjoined table will be found of great value to those inter-
ested in the subiect of rope transmission :

Smallest
Diam. diam,
rope SPERD OF THE ROPE IN PEET I'KR \MINUTE, pulleys
inclies, {nches.

1500 2,000 2,50 300 3500 4000 4500 5,00 6,000 7.00
3 33 13 52 58 6.3 7.3 9 137 71 49
A 45 59 70 82 91 98 108 108 93 69 36
L. 58 79 92 107 119 138 136 137 125 8§ 43
13 92 121 143 168 186 200 202 <2l4 195 138 5§
1 131 174 207 W1 %8 WK 326 308 282 198
13 180 3.7 982 328 364 392 415 418 374 25 73
3 231 308 368 428 476 512 544 546 100 352 84

FIRES OF THE MONTH.

April 3rd.—A, Robson's elevator, Ayr, Ont. Loss, $4,500.——
April 3vd.—McKinnon Sash and Hardware Co's factory, St.
Catharines, Ont. Japan room damaged, $11,000.—April 6th.—
Portland Packing Co.'s lobster factory, Canso, N.S. Apnl 6th.—
Jacques’ saw mill, Hagersville, Ont.———Apr. 8.—Globe flour mills,
Cornwall, Ont Loss, $20,000.——April 1oth.—Saw and grist mills,
Verner, Ont., belonging to Father Paradis.—April 17th —The
Rathbon Co.’s shingle dock at Deseronto, Ont.——April 2:nd.—
G. A. Burrows’ carpet factory, Guelph, Ont. Loss, $4,500. April
22nd.—Norsworthy & Lindop'e machine shop, St. Thomas, Ont.
Loss, $1,000.

Tue ‘'¢Societe de I'Industrie Minerale' of Saint.Etienne,
France, invites original communications {rom its members on mia-
ing, metallurgy and mechanics, for which the Council will award
premiums varying from five hundred to one thousand francs. The
subject, to be dealt with are : in the mining section, the working of
thick-coal seams, and undergronnd haulage by compressed air or
electric locomotives in the metallurgical section, the methods for
removing dust from combustible gases, the manufacture of open-
hearth steel, and the utilization of the waste heat of furnaces for
steam boilers; and, in the mechanical section, the use of high
pressure, cut-off gears, compounding and condensation in winding,
engines, and the employment of superheating in steam engines.
The papers must be written in, or translated into French, and must
be in the secretary’s hands by December 31s:, 1897.

* Table of the hecse power of transmission rope, reprinted from the teans.
actions ot the American Soclety of Mechanical Engincera, vol. xil., page £30, article
on * Rope Driving,” by C, W. Hunt. The working strair i{s )0 1bs. for a 2-iach
diameter rope, and isthe same at all speeds, dne allowance having been made
for loss by centrifugal force.
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PEAT FUEL ON RAILWAYS.

EBditor Cananas EXGINRER :

In your number for last month there is an article by Herbert
Wallis, late mechanical superintendent of the Grand Trunk Rail-
way, on the ** Efficiency of Coal Coasumption in Railway Practice,”
in which he makes a comparison between wood and peat as fuel for
locomotives ; as it stands in Mr. Wallis' paper, peat is made to
appear of 5o per cent. less value than wood, a statement which is
misleading and requires qualification. I am interested in peat, and
have been engaged in its manipulation, more or less, for thirty
years, and cannot allow that statement to go forth and remain
uanoticed.

Archibald Blue, director of the Bureau of Mines of Ontario,
in his report for 1891, has an exhaustive chapter on * Peat, its Use
and Value for Fuel.” At page 206, speaking of Mr. \Vallis' report
on his trial with peat, hesays. * It isevident from the result of these
experiments that the peat which Mr. Wallis had under trial was of
inferior quality, and although it is stated to have been compressed,
the fact that he objects to it on the score of its losing matenally in
weight, shows that it cannot have been properly dried. No one
could pit green or air-dried peat against dry, hard maple or Welsh
coal with the expectation that it would compare favorably with
thern  The tests appear to have been fairly and carefully made.
but if the peat was not a representative article in point of quality,
as is probable was the case, they ought not to be considered as
conclusive evidence of its inferiority to the other fuels with which
comparison is made **

I can speak with some confidence in corrobwration of the
deduction arrived at by Mr Blue as to the quality of the peat
used by Mr Wallis in 1875, the year in which he says his observa-
tions were made The year 1873 wasa very favorable year for
peat operations, and the Canada Peat Fuel Ce., who supplied the
psat used on the G T R. made a much larger quantity than usual,
incomuch that their storage sheds and dry ing beds were completely
fillea The Grand Trunk Railway Co, according to their agree-
ment, were to remove 300 tons per day, but they failed to remove
more than 6o or 7o tons par day, cons:quently there was no room
to complete the curing of the prat during the short summer season.
and a large quantity, some thousands of tons. was imperfectly
cured and was partially frozen during the following winter. A
curious {eature of peat when-condensed by maceration is that if it
ijs allowed to freeze in a partially dry state then thawed and the
drying completed, it loses density and weight and returas toits
original spongy state.

The larger quantity which had been stacked or stored for the
winter incompletely dried, was {rozen and then dried the following
summer of 1875, was of a loose spongy nature, and had lost that
Jdensity and hardncss which would enable it to resist the blast of a
locomotive, and this was the peat used on the locomotives of which
Mr. Wallis speaks. There was anvther reasoi. why the peat did
not compare favorably with wood : the fire grates and blast were
not altered to suit the peat, but were used indiscriminately as for
wood. Numerous trials on the Grand Trunk Railway with fairly
good condensed air-dried peat, under careful usage, gave resuvits of
from 45 to 55 lbs. per mile

Davin Aiknax.

St. Lambert, April 20th, 1597.

——

SEWAGE DISPOSAL.

We have receaived the foilowing letter from the International
Water an 1 Sewage Purnification Co, Ltd., London, Eng. and we
append a letter by the aurthor of the article complained of, which
gives his explanation of the subject

Ed tor Canantan Excivaex.

Dear Sir,—We have had brought to our notice the March
number of your valuable journal, in which therc appears an article
on ** Sewage Disposal,” by W. M. Watson, Toronto, from which it
is evident that the writer of the paper has confused the porous
carbon process of sewape treatment with the ferrozone and polarite
process of the International Water and Sewage Purification Com-
pany It is stated in the article that in the porous carben process
** the sewage is clarificd by a precipitant named ferrozone, and then
passes through a filter cootaining polarite.  This method has been
severally criticized in England . it isstated that the Purous
Carbon Co was offered every facility to prove the efficiency of its
system at the town of Liccester, England, but they bhad utterly
failed to produce a telling effect.” From the above extract it will
be seen that it is only right that you kindly allow us spaceto
correct the error into which the author of the article has fallen by

mistaking the Porous Carbon Company for the International Water
and Sewage Purification Company. The International Company
are the sole proprictors of ferrozone and polarite ; the Porous
Carbon Company, which has now ceased to exist, used materials
entirely different from those of this company.

The International system includes all the latest improvements
for the efficient and economical treatment of sewage, and has been
adopted at over 300 towns and places in this country, and is in
most successful operation at a great number of sewage works,
purifying all kinds of sewages. Her Majesty’s Government have
had it in use for the past six years with entire satisfaction, and its
adoption is being extended to all partsof the world. We would
like to say‘that at Liccester the International system was demon-
strated with complete success after the Carbon Company's process
had failed, and the following is an extract from the report of the
medical officer of health of that town:

* Re Polarite Filter —We have had constructed at our sewage
works an experimental filter of the above material, which has
undoubtedly yielded better results than any of the numerous pro-
cesses adopted here It gavea filtrate which remained free from
putrescence or appreciable smell after being kept continuously at a
temperature of over 70° Fahr for three weeks.” The report further
adds that the filtered effluent remained free from smell or unplea-
sant odor, even when exposed for three weeks hot weather in a
jarge tank to the sun and air  Fish also lived in it, a striking proof
of the comparative purity of the water.

When we mention that such towas as Middleton, Nelson,
Wednesbury, Koyton near Oldham, Maidenhecad, Buwness on
Windermere, Failsworth, Blackburn, Darwen, Chorlcy, Crompton,
Melton Mowbray, etc, etc., as well as the Home Office and War
Office Departments of H M. Government have adopted the ferro-
zone and polarite process, and that it has beca favorably reported
on by some of the most eminent scientists and sanitarians of the
day. We trust we have made it clear to your readers that, instead
of being a failure, the International system is a highly successful,
and the most economical method of treating a town s sewage, as 1s
proved by its very extensive use. *

The Engineer in Chief to the Local Governmeat Board of
England, Major H. Tulle~h, R E C.B., has inspected the Interna-
tional process in operati  at several sewage works, and the {ollow-
ing is a copy of the opinion he expressed :

* The results are most excellent. The sewage was very strong.
but the clfluent from the polarite filters was most beautifully clear,
and without any smell or taste.”

We are, yours obediently,
THE INTERNATIONAL WATER & SewaGe Purirication Co., LT,

Fditor CANADIAN ENGINKEK: -

DEAR S$1r,—Replying 10 the letter from the International
Sewage Purification Company, dated March 27th, I may say that 1
am not confusad, for I believe I rightly understand the International
Company to be a new name for the Porous Carbon Company,
which they very properly say ceased to exist when they registered
themselves as the International \Water and Sewage Purification
Co., and that what ever kind of percipitant they thoughs it neces-
sary to use for clarifying sewage they alone should be allowed to
call the chemical ferrozone ©ad the material used for filtering.
polarite. This statement may be proved by referring to their own
advertising pamphlet, page 5, where they say that the polarite filter
beds at Acton sewage disposal works are now {(1894) working as
well and effectively after continuous use since 1857 (a date
previous to the registration of the new name)as when they were laid
down. Then turn to the report on the Treatment of Sewage made
by Arthur Turley, Esq., C.E , of Leeds, England, dated 1Sg0. On
page 11 hercports that the porous carbon process has been working
at Acton for some time and that the precipitant used is magnetic
ferrous caurbon—probably some of the same chemical that they
now call ferrozone.  He also reports that the cost of constructing
the works was £400, and annual cost of management was £133
Gs Sd. for each 1,000 of the population.

I have a copyof a report {rom Acton Local Board in 1892,
stating that their s.wage system was satisfactory, but that they
would prefer irrigation. They do not contradict my quotation {rom
the records of the aival engineers, but state that their system was
demonstrated with complete success at Leicester. Now I havea
copy of a letter before me written by the Leicester corporation,
dated 1892, stating that they have lately disposed of their sewage
principally by broad irrigation over a space of 1,400 acres of land,
and that a portion of their old works was still treating sewage by
undergoing a chemical treatment, by mixing six grains of the fer-

ozone and eight grains of lime to cach gallon of sewage, but that
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they intended to abolish the chemical system altogether when the
land was all in werking order.

1f the lnternational system, after years of trial, was such a
grand success, why had not the Leicester corporation adopted the
scheme iu its entirety.  The International Company, on page three
of their pamphlet, speak strongly against using lime as a precipi-
tant : but the Leicester people use eight grains of lime to six of
ferrozone. and by this time will have given up using ferrozone al-
together.

One reason why some surveyors and engineets, in England,
criticize the International Col's sewage system, is because of the
high cost of management and plant. Then it is generally understood,
in fact the letter they bave written for your publication show:j;, that
they use the American methods of securing orders, and crackiog up
their business. To further prove this statement, I have a communi.
cation from Messrs. Duncan & Pickard, engineers, 89 Albion street.,
Leeds, England, informing me that in November, 1893, the Inter.
national Company issued a circular, stating on the authority of V.
Naylor, the Sewage Inspector to the Ribbe joint committee, that
the Carbonizer Refuse Filter System of cleaning sewage only effected
the removal of one per cent. of the organic matter, albuminoid
ammonia, and that when they wrote to Mr. Naylor calling his at.
tentton to the ceroneous statement, Mr. Naylor tested the efiiuent
from the same works of the rival company, viz., the Carbonized
Re'use System of sewage purification promoted by their clients,
and found that there was removed from the sewage by that process
over 6234 per cent. of albuminoid ammonia  This statement needs
no comment. With reference to expert testimony, I will ask your
readers to again look at the third paragraph of my article, page 320
of your March number. There is abundant proof that i a firm be
rich cnough they can secure pleniy of favorable expert evidences,
It may at present also be sufficient to show one prool.

0. page 117, in the Surveyor, dated January 29th, 1887, printed
in London, England, your readers can find that Dr. Riddle states
that forty-five per cent. of albuminoid ammoma is removed by the
new process lately 1atroduced of cleaming sewage by allowing it to
stand for a time in a dark tank. This is called the Septic System.
Another noted expert vamed Dr. Voelcker, states that the eflluent
from the septic tanks is worse thau the inflowing sewage, and that
nothing whatever is removed by this process. Query--which of the
two experts is speaking the truth ?

1 could give a large amount of information which I have re-
ceived from England and Ireland referring to the Iaternational
Purification Co., but it will be unfair to trespass on your space,
and will conclude by drawing your attention to the fact thatin
none of the three articles on the subject which you so kindly put
in your paper have I in any way mentioned the International Com-
pany's name; bad I done so it would have acted as a free
advertiscment. Thercfore 1 cannot sec any cause for complaint
against the paragraph mentioned.

W. M. WaTsox,
Dundas street, Toronto.

LITERARY NOTES

The published Charter, By-Laws and List of Members of the
Canadian Socicty of Civil Engineers for 1897, forms a little book
worthy of the importance of that society. The socicty was estab-
lished in 1887, and incorporated by Dominion Act in the same

year. The statement of membership for the present stands as
follows :
Homnoraty members ...ove oveneee L oetiieaens 8
Members  .o.cciiiiieciaionan PN ceeerrenes 27
Associate MEemMberS coviiiiiciee ciiannnn. N 213
ASSOCIFsES eevennen  cerecvannen cee ereeee .. 42
SACT S ceveireeinannes tesrsscsesaastteesisann . 123
Total ceveaene sosrieons teesseseserasne tacsas 587

The officérs of the socicty cansist of a president, three vice-presi-
dents, a treasurer, sceretary, librarian, the past presidents, styled
honorary councillors, and 15 councillors. The objects of the society
are to facilitate the acquirement and interchange of professional
knowledge among its members, and to encourage original investiga-
tion. 1o addition to this, there iscvident a great desire to inspirea
proper sense of the responsibility, and the code of sthics is admir-
ably adapted to that purpose. It cnjoins on every member the
duty to perform the work he undertakes to the best of his ability,
and in the troc spirit of his engagement, feeling it his duty to
present all ascertained facts in their true light. He must also
loyally obey and support his chicf. 1is reports must be full acd
cxplicit on all important points, and exact to the best of his know-

ledge, cloaking nothing, even though likely to show that previous
reports have been inaccurate. He is also to avoid connecting
himself with schemes of a merely speculative character, bearing in
mind that his professipnal reputation will be judged largely by the
inherent merits of the undertakings with which his name may be
connected. The meetings of the society are now being well at.
tended, the papers read before it are of a highly instructive and
scholarly character, the library is growing beyond its allotted
space, and since there is a respectable building fund, the society
may ere long be housed in handsome premises, with provision for
the growth which may be predicted for so earnest and important
an organization.

A first prize of $500 aud a number of smaller prizes have been
offered by The Century Co., publishers of The Century Dictionary
and Cyclopedia, for the best answers to a hundred and fifty ques-
tions covering a broad range of infurmation. A sample question,
which is easier than some of them, is as follows. ‘* Whatis the
approximate difference in altitude between the loftiest Alpine sum-
mit and the bed of the greatest depression in the Mediterranean
basin? " An additional prize of $500 is offercd to any one who
can answer go per cent. of the questions {rom any ten pub ished
works of reference other than The Century Dictionary ani Cyclo-
pedia

e have just received the 1897 edition of the Indian and
Eastern Engincer Diary, which is issued gratis to subscribers from
137 Canming St, Calcutta, and =28 Victoria St., London. S.W. It
is a substantial quarto volume containing all the internal evidence
of a successful publication, interleaved and substantially bound.
The inf «rmation it contains is that which is mest frequently re-
quired by engineers and the various trades allied to engmeenng.
It inzludes the Christian, Bengalee, Fuslee and Mohammedan
calendars, Indian railway, hote), bank and club directory, the
customs tarills of Ceylon, China, Corea, England, japan and
Netherland India, English and metric weights and measures.
Indian steamship lines, postal information . patent stamp fees and
2 wealth of technical data for professions and trades.

Walter G. Berg, of the engineering staff of the Lehigh Valley
Railway, made an interesting speech before the New York Railroad
Club during the discussion on G B. Leighton's paper on ** The
Profession of the Railway and a suggested Course of Training
thercfor."

The Colliery Engineer Co., Scranton, Pa., proprictors of The
International Corresponldence Schools, announce that commencing
with the February issne the name of the journal, Home Study,
which they publish, will be changed to Home Study Magasine; the
page will be reduced to magazine size, but the number of pages will
be doubled.

ining ||| atters.

THE gasoline engine is now operating the hoist at the R. E.
Lec minc at Sandon, B.C.

THe Anglo Canadian Asbestos Co. has commnenced to work its
chrome pits at Black Lake.

Tue Thetford, Que., asbastos mines are said to possess the
largest deposit of that mineral yet discovered.

Tue discovery of a bed of sand which assays nearly $s00 per
tonin gold, is reparted from the Parry Soun 1 district.

A. Dick, MLE, has recently inspected and surveyed the Raw.
don gold arcas owned by € H. Dimock, Winds<or, N.S.

Dz W.T. Stuart Toronto, is interesting himse.f in the intro-
duction of the Beams process of relucing the refractury ores of
Hastings county. Ont.

CONSIDERABLE excitement was caused at Selkirk, Man., over
som-~ spleadid samples of asbestos that were brought in from Lake
Winnipeg by gold prospectors.

Tue lithographic stone from V. H. Casement's quarries, near
Lakefield, Ont., is =aid to be of a good quality, and recent tests
pronounce it almost equal to European.

PREPARATIONS are being made for the coastruction of a 50-
stamp reduction mill at the Dick and Bannim \Water Power,
Keewatia, and work will becommenced at once.

Tue Joggins minc is now producing daily about 320 tons of
coal, mined insuch a way as to give perfeet satisfaction to 2" con-
sumers. Manager Archibald is putting in new boilers.—Amberst
Nezws.



20 THE CANADIAN ENGINEER.

Tugr Ottawa Gold Milling and Mining Co. propose to erect a
large stamp mill at Keewatin. The promoters, among whom are
John Mather and A W. Fraser, of Ottawa, propose tc expend
$100,000.

Tue township of Madoc, Hastings, derives an income from a
hematite iron mine situated under the county road on lot 12 in sth
and 6th concessions. ‘The mine was recently dispesed olto A F
Wood for a royalty of 0o cents per ton

SELKIRK, Manitoba, reports say M. O'Douchoe and R. Smith
returned home from the north a few days ago from a prospecting
teip. and brought specimens of anthracite coal from the west
shure of Lahe Winnipeg, about 100 miles {rom Selkirk,

Tue Broughton Mine, Daaville, Que , owned by the Glasgow
and Montreal A<bestos Co, was leased and worked the past scason
by the United Asbestos Co, and some of the best asbestos in the
world was taken out, having a lengih of {rom six to seven inches.

Toroxto Tudor Gold Mming Co has sold the Craig nune,
near Bannockburn, to a company represented by J. D, Edgar,
Oronhyatckha, M D)., and others, for $37,.000. This 1s a mine that
was purchased a few weehs ago from Veter Vanhleek, James Mait-
land and others for $12,000

iT appears to be Leyond reasonable doubt that the silicious
ores of Rossland are free milling and that at least 75 per cent. of
the values can be saved on the plates and in the concentrates
Captain Hall, superintendent of Le Roi mine, has recommended
the construction by his company of a z00-ton milling plant.

Tue Canada Copper Co. is operating its Sudbury mines at a
profit of ten per cent  The Cliff, Evans and Slater are the names
of the three nickel mines now being worked by the company. On
the cliff the shaft is down 500 feet, and in this mine there is said to
be cnough ore in sight to maintain the present output of ore—
viz , yoo tonsdaily - for 6o years to come.

\WuEex the people in the east recover from the circular insanity
that caused them to buy so muca wild cat stock last year, they will
be wild with rage  As in the matter of prize fights, their own press
is more to blame than the sharks from Spokane and o her Ameri-
can cities who have worked their graft so successfully upon the
fools of eastern Canada.—New Denver Ledge.

Tue issue of shares at the price of a single dollar has been a
good deal talked about, but a company has been formed in Dublin
with shares of a par value of one penny. A director must own one
thousand shares, the vale of which is a little over $20  The object
of the company—which is called the Jehol Mining Co.- -is to earry
on mining operatinns **in Asia or elsewhere.”"—E.x.

Tue Delaware and Mount Brydges Oil and Gas Company,
Ltd.. purposes to explore for petroleum. It has a capital stock of
$10.000 in shares of $5 cach, and is composed of Henry Johnston,
Frank Haycroft, John McEwen and John Ackland Miller, of the
township of Delaware. and Thomas Pearce, Geo. Bignall and John
Howe, of the township of Caradoc, county of Middlesex, Ont

Tux Calgary Tribune says A big gold-saving machine, oc-
cupying two freight cars, has arrived in Calgary from the east. 1t
was billed as a ** smelter,”” and is intended for extracting gold irom
the nichly mineralized sands of the Saskatchewan River. It has
been found that the old-fashioned method of gold.washing with
grizzlies saved only -0 per cent. of the gold, and this accounts for
gold cont:nuing to be found in sand which has been worked over
and over agaia. The present machine has been imported from
Umaha, Nebraska. The owners took some of the black sand to
their own smelter at Omaha, and found that it assayed as high as
$268 to $250 to the ton.

Dr R W. ELtis was engaged during the past summer in the
counties of Renfrew, Addington. Frontenac, Lanark and Carleton
in Oataria, North of the Mississippt River, tom Ardreh to long
Lake, there is an area in which silver-lead ore in paying percentages
isto be scen  Gold 1s also found there, and alithough the appear-
ances indicate pockety guartz, it is thought probable that fissure
veins will some day be discovered. as there is cvery probability of
the arca of rock being identical with that found in Madoc and Mar-
moza. This formation has in fact been pretty well traced and is
found to cnd at the juncture of the Bonnecher and with the Ottawa
River. Having its northern apex lying between this point and the
town of Renfrew, the band has been traced in a generally south-
casterly direction through the Country of Lanarkinto Leeds a few
miles, Frontenac, Addington and Hastings . the main direction of
good prospecting country being through the townships of Marmora,
\Madoc, Elzevir, Raladar, Anglesea, Basr:s, Clarendon, Palmerston,
Lavant, Darling, Pakenham and McNab

Rerorrs from \White River, some 300 miles cast of Port
Arthur, are very encouraging in their nature. Gold has been dis-
covered in more than one instance, and it is also said that splendid
samples of iron ore, going 62 per cent metallic iron, have been
brought in. If this thing keeps on every C.P.R. station along the
line from Sudbury to Rat Portage will be turncd intoamining camp.
The list of stations and towns now recognized as mining or semi.
mining camps includes White River, Jackfish, Schreiber, Nepigon,
Ouimet, Port Arthur, Fort William, Finmark, Savanne, Bonbeur,
Ignace, \Vabigoon, Rat Vortage.—~Toronlo World.

Tae statistics of the mineral production of the United States,
which appeared in our last issue, were reprinted from The Engineer-
ing and Mining Fournal, New York, which publishes the mineral
statistics about a year before the government, and which are much
more accurate and complete than those collected by the United
States Geological Survey, a fact so well known that the British
Government has adopted these statistics exclusively in its blue
books, and the French Government also uses them. It was quite
an achievement to be able to publish Januvary 1st, the statistics of
mineral production for the whole United States up to the 31st
December, 1896, as the Engincering and Mining Fournal did.

}- B Tvereer, of the Dominion Gealogical Dep irtment, says of
the country north of Lake Winnipeg that “around Herb Lake large
masses of eruptive grey and red granite were found, through which
run many quartz veins, associated with a good deal of iron pyrites.
On Reed Lake, near by, the green slaty rock is cut by many string-
ers of quartz. The same is true about Cranberry Lake, also near
by. - This area of Huronian rocks,” says Mr. Tyrrell, «extending
about 75 miles from east to west, and an unknown distance toward
the nonh, presents a good field of exploration for the prospector for
gold and other precious metals, on azcount of the number and
vaniety of eruptive masses that break through it, surrounded by
zones of highly disturbed and fissured rocks.”

A LETTER has been received from William Ogilvie, the
Dominion Land Surveyor, dated january 11th, 1897, and has just
come to hand. He says that Thos. M. O'Brien, a merchant of
Forty Mile, intends going to Ottawa, and he took the chance of
sending an interim report along with him. Hs reports that the
prospects of the Clondyke are still very encouraging. ** So much so
in this case.” he says, ** that all the other creehs are practically
abandnned. Especially is this so in regard to Forty Mile, in
American territory, and nearly one hundred men have made their
way from Circle City. Those who cannot get claims are buying in
on those already located. Men cannot get anyone to work for love
or money, so scarce arc laborers, and development is consequently
very slow. One dollar and a-half per hour are the wages paid. A
few men work for higher wages, and they are permatted to remain
on duty as many hours as they please. Some of the claims are so
rich that over night a few pans of dirt suffice tc pay the hired
labor  As much as $204 has been reported in a single pan.”

In the anuual reports of the School of Mining. Kingston,
Out., Prof. Gnodwin, director, reports a great advance made; 502
students have attended classes in the science hall, and the gradu-
ates had all oblained positions in mining work. Thirty had taken
the winter prospector’s course of cight weeks, and these embraced
civil enginecrs, surveyors, experts and graduates of other science
schools. Over 300 had attended the ten outside classes in as
many patts of Ontario last summer and fall, under Profs. Merritt
and Miller. Instructors Pope and Brock were about to leave. the
former to study in Germany under a valuable scholarship, and the
latter tojoin the Government geological survey.  Prof. Nicol would
return from Germany in August te resume his work. The elec-
tions for thc easuing year of the Board of Governors resulted as
follows: E. W. Rathban, Deseronto. James Haydon, Camden: A.
Barnet, Renfrew: Hon. Wm. Harty, James Swift, E. J. B. Pense,
john McKelvey, G. M. Macdnanell, Robert Crawford, G. Y.
Chown, W. B. Carruthers. William Mickle, Ringston. Alds. Liv-
ingston and Donne'ly represent Kingston city council and \Varden
Taggart represents the county council.

AT the meeting of the Federated Canadian Mining Institute
during the discussion on the C. ¥. Andrews’ paper, ** Notes on the
Mining of Low Grade Oresin Nova Scotia,” J. F. Lewis, of the
Rand Drill Co., said: * This paper is very interesting to all of us,
especially to those interested in Nova Scotia, for the reason that it
proves conclusively that the low grade ores, which are so abundant
—not only 1n Nova Scotia but in British Columbia—can be mined

and milled cheaply enough to make such mines pay the investors,

Itis no doubt very creditable to the management that they are
miniag this rock at $1.65 per ton. but I wish tosuggest that without
question it can be mined even cheaper than that, by paotting in
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proper machinery for breaking the rock. 1 would cite asan in-
stance the Atlantic Copper Minein Lake Superior—the rock carry-
ing only .Gy of 1 per cent. copper. They are raising this ore 3.u00
feet : hauling it four miles by railway train; putting it through the
stamp mill for $1.12 per ton, and they expect to get the cost of it
down this year to $1 per ton, thercflore I think this paper should be
a great encouragement to those interested in low grade ores, and
also an incemive for every mine manager to produce his ore
cheaply.” .

From a report which has been issued by the Geological Depart.
ment it appears that the future of the natural gas industry, in the
opinion of the mining expert, is very doubtful. It is pointed out
that the rock pressure in the wells in Essex county shows no
marked decrease, but this is attributed to the recent date at which
the consumption became other than of a lecal character. There
have been twenty-six wells drilled. of which sixteen are still active
producers Therock pressure is given at yoo pounds to the square
inch, and the estimated output is 35,000.c,000 cubic fect per
annum A very different condition of things is teported to exist :n
the Welland gas ficlds, from which Buffalo draws its supply. As
to that district the report continues. According to the opinion ex-
pressed by several of the leading authorities on the subject, it
would appear to be merely a question of a few years before the gas
supply in the Welland field will be exhausted, at least for commer-
cial purposes, though a small flow may still continue for a much
longer period, which will beof service for domestic uses to farmers
and others with wells on their premises and requiring only a very
limited daily supply. 1n support of this cpinion, menticn may be
made of the Provincial Company's well No. 63, drilled in 1803,
which yielded when the gas was struck a flow of 10,000,000 cubic
feet per day.  The flow from this well has now decreased to such
an extent that it does not produce 400,000 cubic feet in the
same time, although it has in the interval been several times fed
from the other wells.
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Cart. Boukmax bhas charge this scason of the ferry steamer
* Janet Craig,” Arnprior, Ont.

Tue Rathbun Co., Deseronto, Ont., will, it is said, put a boat
on the Brockville-Gananoque route.

Oscar Daxix, Digby, N.S., the first officer of the Government
steamer ** Newfield,” has baen relieved of duty.

Ax influential deputation waited on the, Dominion Government
urging the claims of the Rideau canal to improvement.

\W. H. EuBree & Sox, Port Hawkesbury, Cape Breton,
recently supplied a steam yacht to J. Robinson, Newcastle, N.B.

Tue B.C. Iron Works, Lid., Vancouver, B.C,, is now placing

in position the engir-: in the new C.P.R. steamer at Rosecbery,
B.C.

Tue Pembroke Navigation Company is asking for incorpora-
tion. The capital stock is $30.000, and Hon. Peter \White is one of
the directors.

Cartaix W, O. Zearaxp commands the MZEKay steamer,
** Michigan,” which was rebuilt at Port Dathousic. Jas. Belanger
is chief engincer.

Tane Hamilton Steamboat Co.'s str. ** Macassa's** officers this
season are: A. Crawford, captain, L. \Walsh, first officer; Purser
Arthurs and Engineer Durham.

Surt. Erwis, of the Welland Canal, has been superannuated,
and \V. G. Thompson, superintending engincer, will combine his
duties with that of superintendent.

Davinge & Co., of Victoria, B.C., are asking a ycarly bonus
of $100,000 for four years to cstablish a moathly service between
Victoria and Central America and Mexico.

Tue contract for dredging Collingwood, Oat.. harbor has been
awarded to Boon, Armstrong & Compaay. One of the most
powerful dredges in the lakes will be employed.

Hox. A. G. Braig, Ministerof Railways and Canals, has made
the announcement thatall the St. Lawrencecanals will be enlarged
to a depth of fourteen feet by the spring of 1Sg9.

Tue Wahnapitac Navigation & Transportation Co., Ltd., applics
for an Oatario charter ; chief place of business, Sudbury, Ont.:
capital, $50,000. The incorporators are A.Gordon, F. Cochrane,
D. O'Connor, F. Hamilton, Sudbury, Ont.. and 1. Eastwood, Wah.
napitae, Ont.
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Cart. J. S. Moone will be in command of the ** Leonard
Tilley.” of the McKay line, and James H. Brown will be first engi-
neer. Richard Freeman will be captain on the «* T, R. Merrit ™

Tur Pembroke Navigation Company has given orders to the
Polson Iron Works, Toronto, for a new steel steamer, to ply on the
Ottawa River between Pembroke and Des Joachims, to be ready
about July 1st.

Dur.NG a gale on the St. Lawrence, April 26th, the steamer
* Rosedale,” of the St. Lawrence and Chicago Steam Navigation
Company, loaded with grain, ran aground and damaged her hull.
She is docked at Kingston.

Tug following have been appointed officers on the Dominion
Government cruiser ** Petrel . Capt Ed. Dunn, first mate, A. |
Frame ; second mate, F Arnold Jarvis, chief engineer, A. J. Brown,
second engineer, \W. H. Linter

Tue first vessel to lock through the Welland Canal this season
was the Canadian schooner ** \Vawanosh,” for Toledo. She was
followed by the steamers ** Rosedale,” ** Algonquin,” ** Niagara,”
** Bannockburn " and ** Erin.”

Tug officers appointed to vessels by the Merchants Line. G. E.
Jacques & Co., Montreal, Can., are as follows: Steamcrs * Cuba,”
Capt H. Chestnut, Engineer, E. L. Foley; * Melbourne,” Capt.
R. Chestnut, Engincer, Thos. Milne.

‘The Algoma Pioneer says: It is no- proposed to establish a
line of boats to Manitoulin Island, with headquarters at the Sault,
and make this the depot for the ~~luable products of the islands
and north shore, instead of carrying t2em to Collingwood, etc.

Trw *¢ Massena,” a steamer plying between Brockville, Ont.,
3. «ydenshurg, during the storm on April 19th, was run into
Maitland, but while tied up =t the wharf her upper works were
knocked in by the storm, and she sank. She was loaded with oats,
lumber and ccment.

Duxgsar & SurLivay, Welland, Ont.. have recently launched
a scow for use on the Lachine Canal, capable of carrying Goo cubic
yards of earth, It is one hundred and twenty-five feet, by twenty-
cight feet beam and cleven feet sides, built in six pockets. Each
pocket is lined with steel and has two sieel doors, weighing 4,200
pounds ecach.

Cartaix Derasey, of the str. * Grand J.ake." has, it is said,
been asked to take charge of R. G. Reid’s new fast steamer to run
from Sydney to Newloundland to connect with the western ter-
minus of the Newfoundland railway, which is being hurried for-
ward on the Clyde. It will beabout 1,200 tons in size, and cap-
able of steaming 16 knots

Tue officers appointed to vessels by A. W. Hepbura, Picton,
Ont., are as follows: Steamers—* Alexandria,” Capt. B. Smith,
Engineer Chas. M:William: *Empress of India,” Capt. Geo.
O'Brien, Engineer M. Tetro; * Aberdeen,” Capt. M. Heffernan,
Engineer George Gown: -* Water Lily” to be appointed.
Schooner—"* Onteora,” Capt. Homer Perron.

Tue Collins® Bay, Oat., Rafting & Forwarding Company, Ltd..
bas placed the following captains and chief engineers in charge of
their steamers and vessels . Str. * Orion,” Capt. Alexander Milli-
gan, Engincer \WWm. Spencer: str. ** Saturn,” Capt. Alexander
Anderson, Engineer Wm. Kennedy: str.  Rival!" Capt. John A.
McDonald, Engincer Z. Hamlin ; str. * Petrel,” Capt. McDonaid,

. Engioeer Joseph Branch; barge * Muskoka,” Capt. Patrick Galla-

gher; barge **Waubaushene,” Capt. Henry Milligan: schr. = S.
Neelon,” Capt. Charles Beaupre.

Tue wreck of the Beaver Line charicred steamer * Assaye,”
on the Blonde Rock, off the Seal Islands, on the Nova Scotia coast,
took placeon April sth  The stcamer was coming from Liverpool
to S: John, N.B., with a gencral cargo and passengers, the whole
ship’s company numbering 65. She is a steel screw, four-masted
steamer with a gross tonnage of 5.129 tons, and a net tonnage of
3.981 tons, ardclassed 100 A 1 at Lloyds. Scal Island lies at the
western point of the triangle formed by Pabnico Harbor light, Bon
Portage light and its own light, being almost midway between Cape
Sable and Tusket light, but off from the ceoast.

Morax Bros., Seattle, Wash., propose to build steamers at
Seattie, take them to the head of Lyan Caaal in Alaska in sections,
pack thera over the mountains to Lake Beanett, in British territory,
a distance from the head of Lyna Canal of about thirty-onc miles,
and there assemble the vessels and navigate the chain of lakes and
tivers to and down the Yukon River to the gold fields. This, it is
claimed, wili offer a very practicable route to the new gold ficlds,
and the trip can be accomplished in about two weeks from Seattle,
whereas it now requires about two months or longer to reach the
same destination by way of the mouth of the Yukon.
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Orrawa River Navicatiox Co has appointed the following
officers for i1s flect for theseason  Str. ** Empress,” Capt A, Boure,
Engincer Geo Menish, 2nd Engineer Geo. Hodgson, str. * Sover-
eign,” Captain H \W. Shipherd, Ungineer § I° Marchand, 2nd
Engincer Thos Therault; str « Duchess of York,” Capt | Mc-
Gowan, Enginecr A Menish; str. = Princess,” Capt. P. McGowan,
Engincer ¥ Piche: str * Maude,” Capt E Gauthier, Engincer
N. Fugere.

Maxacer Fov, of the Niagara Nawigation Company, has
appointed R Clapp firstofficer of the ** Chicora,” to the captaincy
of that vessel, in place of the late Capt Harbotile, deceased. Cap-
tain Clapp has been with the Niagara Company since 1893, occu-
pying the position of chief officer. Previous to that he was first
officer on the * Empress of India ™ under Captain Solhmes, now of
the ** Corona.”” The new captain has selected as his first officer, C
Smith, who last year was second officer of the ** Chippewa.™ \V

’alen will again act as second officer, and H. Parker, engineer

It is very gratifying to Canadians generaily to note the remark.
able developments of the winter traflic at the port of St. John,
N.B.,and the evidence that a Canadian harbor can compete with
the United States ports  \While there has been a development of
about 50 per cent. in the traffic during the present season over that
of the preceding winter, the local manager of the Canadian Pacific
Railway states that the business has only been limited by the
amount of ocean tonnage offering ; also that if the steamers had
been available, the business would have doubled that of the present
season.

Tue following are the officers of the flect which wintered at
Deseronto, Ont., for this season: ** Resolute,”” Capt. John Gowan,
N Palmateer, Mate, ] Harrison, 1st Engincer, S Larue, 2nd Enpi-
neer; ** Reliance,” Capt. Jas Daugherty, Mate, B. Barnhart, En-
gineers, John Toppins and A. McKain; »* Ela Ross,” Capt. D B.
Christiv, Mate, P Farrington, Engineer, John McFaul, Purser
Georsze McGaughey ;. ** Deseronto,” Capt. Wm. Skillen, Mate, G.
Arthurs, Engincer. J Rice; ** Rescue,” Capt. John Rowe, Engi-
neer, M. McFaul; « Nile,” Capt. \WV. Daly, Engineer, Jas. Quigley:
* Armenia,” Capt S. Anderson, Engineer, Rice. ** Ranger,” Capt.
M. Woodcock, Engineer, McKRain; ¢ Norah,” Capt. D. McVicker,
Engineer, Toppins.

Tue Richelicu and Ontario Navigation Co. has made the fol-
lowing appointments of officers for the fleet for the scason. The
list is complcte as far as appointments have becn made :—-Steamer,
* Algerian,” cap.ain, A. Dunlop; mate. Dan. Mills; 1st engineer,
T. Wadsworth, 20nd engincer, G. Bourk: purser, — Duboais.
Steamer * Berthier,” captain, Chas. Gouin; 1st engincer, — Ar-
cand: purser, G. Paulet. Steamer - Canada,” captan, Thos.
Dougall ; mate. E. Duguay ; 1st engineer, Ed. Dennis. 2nd engi-
neer, — Matte: purser, F. Wurtele. Steamer ** Chambly,” cap-
tain, — Tranchemontagne; mate, — Rolullard: 1st engincer,
Chas. Gendron.  Steamer ** Corsican,” captain, — Esford ; matc,
— Bushell; 1st enpincer, Wm Parker. 2nd engincer, — Gui.
bault; purser, — Boyle Steamer - Hamilton,” captain, —
Baker: mate, — Graves . 1st engincer, \Wm. Black. 2nd engincer,
Alex. D'Martigny.  Steamer ** La Caltivateur,” captain, — Ray-
mond ; 1st engincer, — Nocl. Steamer * Montreal * captain, L.
St. Lows: mate, P. Kane; 1st engineer, H. Hamlin; 2ad cengi-
neer. E. Buaudoin; purser, J. O Prevost  Sicamer * Passpori,™
captain. J. McGrath: mate, — Corrigan; 1st cngineer, Alex
AMilne, 2nd cogineer, A. McBnde, Steamer ¢ Quebec,” captain,
L. O. Bouchier : mate, — Rocher; 1st engineer. Frs. Gendron:
purser, 1. Gorman. Steamer * Sagucnay,” captain, Geo. Riviere;
mate, — Fortin. ist engincer, — Lacroix: purser, J. Lapierre.
Steamer " Spartan,” captain, — Grange: mate, I. Carwnay; 1st
engincer, Ned. Taylor; 2nd engineer, T. Noble: purser, — Tandy.
Steamer ** Terrcbonne,™ captain, — Laforce: mate, — Lavio-
lette; sst engineer, Geo. Gendron, purser, — Masse. Sicamer
* Three Rivers,” captain, F. St. Louis: nate, F. Ladibouche ; 1st
engincer, Johnny Mat: 2nd cnginecer, P. Papincau. Steamer
« Fire Fly," captain, — Crepau; 1st cnagincer, P. Bouchey.
Steamer ** Longueuil,” captain, — jodoin: mate, — Laurin; st
engineer, M. Beadelt: purser, F. Brossard. Steamer * Sorel,”
captain, — Berthiaume ; 1st engincer. — Beaucage. Steamer
* Hochelaga,” captain, — Mandeville ; mate.— Poulett ; 1st engi-
neer, C. Chapdcline.  Steamer * Laprairic,” captain, — Coursel ;
mate, — McClean. 1st engineer, — Beaudoin: purser, Geo.
Brossard. Stcamer “Island Queen,” captain, — Moncau; 1st
cngincer, Jos Matt, purser, M. Gill.  Steamer * River du Loup,”
captain, — Faubert, 151 engineer, — Gouin.

lectric “lashes.

IT is proposed to develop power at the Nigger Rapids, Magog,
Que,

Tug $5,000 bonus voted by Perth to the proposed Perth-Lanark
road bhas lapsed.

Work was begun on the Slocan City—New Denver, B. C.—
telephone early last month,

Ax electric lineis projected :0 connect St. Catharines and the
H., G. & B. at Beamsville, Ont.

Tur Rat Portage Electric Light Co. has its new generators for
arc lighting and power running.

Work on the Quehec Strect Ry is now being pushed, and the
road is expected to be in part operated by June 22nd.

S. DouaLas, Stanley, N.B., is putting in an electsic lighting
plant which will light the village as well as his own premises.

Joux Granam, Toronto, recently recovered $300 damages
from the Street Railway for being pushed off the cars by an
employee,

Tue Portage la Prairie power scheme was killed by the refusal
of the legislature 10 allow the town's issuing the bonds necessary to
carry it out.

Tuk citizens' committee of Fort William, Qnt., has reported to
the council in favor of an electric lighting and water supply plant
to cost $42,000.

Tus effects of the Holmes Electric Protection Co., Montreal,
were sold by the liquidator at public auction, and were purchased
by Alexander Foster for $3,400.

G. C. Hueuxer, Detroit, and J. N. Vandegrift, Philadelphia,
have, it is said, decided not to build an clectric road from London
to Port Stanley, as it would not pay.

Tue Montreal Belt Line, the electric railway which runs from
Maisonneuve to Longue Puinte, Point aux Trembles and Bout
d'Y'isle, has secured the mail contract between these places.

Ix Davis vs. Ottawa Electric Ry. Co., the Divisional Court has
justified the company’'s employces in ejecting a passenger who
violated the comoany’s rules by sitting with his feet on another
seat.

Tue Lachine Hydraulic and Land Co. has made a contract
with the Standard Light and Power Co, Montreal, for the delivery
of 1,000 electrical horse-power which the latter will deliverto its
customers.

TuE ratepayers of Dartmouth, N.S., are*asked to provide.the
following sums: $5.000 for improved sidewalks and water and
sewerage extensions ; $1,500 for repairs to the steam fise engine,
and $50,000 for purchasing the plant of the electric light company.

Tue Windsor Electric Railway Co. is said to bLe anxious to
sccure the charter of the proposed line from Sandwich to Amherst-
burg, Ont , because it has already got a charter from Amherstburg
to run a track along the lake {ront to Kiagsville and Hasrow and to
other points.

Tue Hamilton council will not grant the Cataract Power Co.
permission to crect poles and string wires till more definite infor.
mation is furnished as to the company’s plans. It is said that the
company intends to draw its supply, not from the Decew's Falls,
but the old Welland Canal.

AT the annnal mecting of the sharcholders of the Hamilton
Radial Electric Railway Company, the following board of directors
was clected :  A. Turner, president; T. E. Leather, vice-president
and managing director: S. E. Malloch, secretary : John Moodie,
James Dixon, T. H. Watson and Ges. S. Lynch-Staunton.

WaTERLOO, ONT., citizens arc about to adopt incandescent
lighting for their places of business and resideaces. Two com-
panies in the ficld to supply the lighting. The Gas Company, with
an incandescent system, and a newly formed association called the
Waterloo Electric Light Co., Wm. Snider & Co., millers, will
furnish the latter electric powe..

A. J. Corriveau, who was the chicf promoter of thesystem of
clectric railways which aow covers the Island of Montrea), isin-
terested in a scheme to baild an electric railway from St. Lambert
or Longucuil, oppositc Montreal, to points in castern Quebec not
touched by the trunk line railway, as far as Sherbrooke, with cross-
ing powers over the bridges, ultimately connecting with the railway
systems at Newport, Vt. The company also propose to put electric
launches on the River Richelicu, to run from St. John's to points
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on Lake Champlain. The whole system will cover something like
150 miles, and the power is to be supplied by the Chambly Rapids
Water & Power Company.

A ToronTo syndicate, which has been securing options on the
stock of the Street Railway Company and other lines, of Hamilton,
Ont., has laid before thecity council a proposition looking to the
control of the electric railways in that city. It is proposed that a
company. tobe known as the Hamilton Franchise Company, shall
be formed to acquire from the syndicate the property upon which
it has options, including the Hamilton and Dundas Kailway. The
syndicate will accept its pay half in stock of the company and half
in bonds. The irterest on these bonds is to be first charged on
revenue of the company; then at 6 per cent. dividend on stock,
after which the city is to receive all the balance of the nct revenue
up to $20,000, when the stockholders may receive another 1 per
cent., and the city all the remainder. The city is to relinquish its
mileage and percentage on the Street Railway carnings, which now
amount to aboat $14.,000 annually. The city will have the right to
appoint certain directors in the new company. It is probable con-
siderable discussion will take place beiore the deal goes through.

\V. A, Jouxsox Evrectric Compaxy, 34 York street, Toronto,
report the following sales made during the last Go days, and not
previously reported: Thomas B. Angus, Kingston, Ont, one
3 h.p. motor; Theo. Frederick, Ottawa, Ont, onc 1 hp.
motor : Antelope Bic.cle Works, Toronto, 12 h.p. motor;
Nasmith & Co., Toronto, 4 h.p. motor; D. Hibner & Co.. Berlin,
tso lt. incarndescent plant; W. J. Miller, saw mill, Thessalon,
Ont., 30 lt. incandescent plant: Grip Engraving Co, Toronto,
four 8 h.p. motors; Murray Printing Co., Toronto, four 3 h“.p.
motars ;: Luxfer Prism Co., Toronto, our Coo ampere dynamo for
depo.iting copper ; Luxfer Prism Co., Toronto, one 4 h.p. and one
6 h p. motor; McLaren & Co., St. Catharines, one 3 h.p. motor;
Rat Portage, Oat., two 3 h.p. and one 5 h.p. motor; New Denver
Electric Co., 305 It. incandescent plant complete; Rat Portage
Electric Co., 100 arc light automatic dynamo and lamps: Rat
Portage Electric Co., one 4-panel marble plug switch board, 12x 5.
for four alternating dynamos and eight circuits and for one arc
dynamo, and one power generator; Waterloo Electric Co., 1,000
light incanchCjnt plant complete, with wiring for residences, stores,
etc, 23 It arc plant complete, with long burning arc lamps, qne
marble switch board ; Macgregor, Gourlay & Co., Galt, two power
generators, two § h.p. motors, two 6 h.p. motors and wiring for 250
incandescent lamps, one marble switch board panel. The W. A.
Johnson Electric Co further reports many sales of long burning
arc lamps for direct and alternating circuits, *chloride ** accumaula-
tors, \Vagner transformers, ctc.
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Tue Township of Russell, Russell county, Ont., has vated a
bonus of $10,000 to the Ontario Pacific Ry. Co.

Tue Restigouche and Victoria Railway Company is applying
for an extension of time in which to complete surveys and begin
construction. -

Tueoruite PerravLt, Montreal, contractor, has sued C. N.
Armstrong and John Rankin and the Pontiac Junction Railway
Company for $;85.751.

Tue Lake Dauphin Railway will be extended to Mossy River
this year. it is said. The company also expect to make further ex-
tensions in 189S, probably to Swan Lake district.

Tux Canadian Pacific Railway Company is now constructjng,
at Perth, Ont., one hundred refrigerator, ten furniture and sixty
dump cars, the work on which is beirg rushed as rapidly as pos-
sible.

Tae people of Cobourg, Ont., are asking for a subsidy for the
Cobourg, Northumberland and Pacific Railway, a line projected to
run from Cobourg to Central Ontario junction on the C.P.R., a dis-
taoce of 50 miles

AN cqualization of power is being made on the G.T.R. All
the heavy locomotives are being sent to run between Belleville,
Ont,, and York, where the grades are the heaviest. The lighter
engines will run cast of Belleville.

J- B- N. Macreop, civil engineer for the Canadian Pacific
Railway, has charge of a large and thoroughly cquipped survey
party which is locating the line of the Crow’s Nest Pass road west-
ward from Lethbridge, says The Nelson Miner.
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Tue Nanaimo-Alberni Railway Company, composed of Andrew
Haslam, J. H. Davidson and others, is seeking inccrporation for the
purpose of constructing a railway about Alberni to Nanaimo, with
power to operate teligraph and telephone lines, construct wharves
docks, etc.

Tue Restigouche Railway and Bridge Ccmpany applies for an
act of incorporation to construct and operate a railway from a
roint of connection with the proposed railway of the Restigouche
and Victoria Railway Company, at Campbellitown, N B, to a
point on thie Bay Chaleurs Railway. in Quebec, and to construct,
maintain and operate as a part of said proposed railway 3 bridge
across the Restigouche River.

Jupce OuimeT gave judgment, April 12th, in the case of A R.
McDonald, ex-superintendent of the Intercolonial Railway, against
Charles Riordon of St. Catharines, the estate of the late John
Macdonald and E. Boswell. The plaintiff claimed a large sum as
due him in connection with the construction of the Temiscouata
Railway, and the court gave judgment for $197,000, with interest for
seven years at 6 per cent. An appeal will be taken.

Tue following directors were elected at the annual meeting of
the C P.R.. held last month in Montreal: Sir Dopald Smith,
G.C.M.G.; Sir Wm. Van Horne, K.C.M.G, president; Thos. G,
Shaughnessy, vice-pressident; Richard B Angus, Montreal: Ed-
mund B. Osler, M.P., Toronto: Sandford Fluming, C.E., C M.G.,
Ottawa ; Lieut -Gov. Geo. A. Kirkpatiick, Toronto ; Geo. R. Harris,
Boston; Wilmot D. Matthews, Torcnto; Hen. D. Maclnnes, Ham-
iton; Thomas Skinner, london: J. W. MacKay aud Gen. S.
Thomas, New York,

AT the shops of the Canadian Pacific Railway at Hochelaga,
Que., there will be built this summer twenty-one locomotives for
the company's service, which will include two consolidated engines
for the mountain section of the toad ; three compound, ten-wheel
engines for the Pacific section, and four of the same kind for other
sections of the line ; six ten-wheel passenger engines for the western
division, and six of the same for the eastern division. Five first-
class passenger coaches, together with Laggage. eapress and smok-
ing cars, will also be manufactured for use on the Toronto, Hamil-
ton and Buffalo section.

Epcar French has been appointed assistant engineer of the
G.T.R. western division, with officc at Detroit, in place of G.
Masson, retired.

R. W. Brock, M.A., acting lecturer on mining and assayiag in
the Kingsten School of Mines, has been appointed geologist on the
Dominion Geological Survey, at $1.100 per year.

E P. Haxyaroro,civil engineer, whose services were dispensed
with some time ago by C. M. Hays, manager of the Grand Trunk
Railway, when he was inaugurating changes on the road, has taken
an action for six thousand dollars against the G.T.R. for wrongful
dismissal.

AMONG the prominent engineers who came from the Uaited
States to Montreal to tender for the construction work-on the Vic-
toria Bridge enlargement were. Messrs. Bonzano and Clarke, New
York; L. E. Todd, C. \V. Bryan, S P. Mitchell, and W. H. Cor-
nell, Wihnington, Del.

Lewis Carvert, whoin the carly days of the Intercolonial
Railway occupied the position of general superintendent, died
April 13th in Toronto. Mr. Carvell's connection with the road
dated back before the advent of the McKenzie Government.  After
some years® service he was succeeded by C. J. Brydges.

~g ndustrial \(ctes.

AN hospital is proposed for Oshawa, Ont.

\WaLkeRrRTON, ONT., will build a new town hall.

GRraNT & KERR'S new sawmill at Ladaer’s Landing, B.C, is
nearing completion.

TuEe Canada Paper Co. is to build apulp and paper mill at
the new dam, Windsor Malls, Que.

J. FLemixg, iron founder, St. John, N.B., recently turned out
a five-ton cylinder for a marine engine.

P. McMurray, Welland, Ont., bas invented an acetylenc gas
generator, to cover which be has applied for a patent.

Tue Webster Combination system of steam beating is bandlod
in Canada by Darling Bros., Reliance Works, Montreal.

It is said that the Grand Trunk moulding shops, at present
located in Hamilton, Ont., will shortly be removed to London.




} C. Fouvey X Co, of the Foley golkd mines in the Sene
River distnict, are putting in & new saw il of 25,000 ft capacity

Tug Rathbun Co, Descronto, Ont, has completed four fine
passenger coaches for the Montieal Park and Island electric rail-
\\.I)’

The Goldie & McCulloch Co, Ltd . Galt, Ont |, has supphed a
150-horse-poner engine to the G 1" R for the car shops at Landon,
Ont

WarTer Bratiy, Pembroke, Out  bhas the sub-contract for
the carpenter work on the new C PR car shops at Carleton Place,
Ont

Wiines CHipmas, C KL was recently engged to value the
plam of the Barrie, Ont, waterworks, wiich the town proposes to
tahe over

A takag cold storage warchouse is to be bmliat Hahfax, N S.,
by the Canadian Atlanue Cold Storage Co, lad. The Linde sys.
tem wilt be used

Tk Ontato Legalatare, at its Jast session, threw out the bill
to amend the Ontano Archuects Act, making the association vir
tally a close corporation

Tue Rathbun Company, Deseronto, Ont |, has received an order
for 25,000 barrels of cement from the Domimon Goevernment, to
be used an canal construction

Tur Masterman Sulphate Palp Ml Miranuchy, N B, 1510 be
aperated for a short tme for the satisfaction of representatives of
intendmng English puichasers

Dantase Bros, Montreal, are sole agents i (anada ter the
Webster sysiem of steam heating referied to in our artwle on
steam heating on another page.

J 83 Coarrs, Ridgetown Ont, and J and R, Nichol, Blen.
heim. Ont., have gune into partnership in the mnufacture of staves,
hoops and headings, at Ridgetown

WiLLakD Xatenes, Fredencton, N B has been awarded the
contract for the piers and masonry on the bridge over the Mem-
ramcook River at College Bridge, N B

Tie Owen Sound Portland Cement Co has sccured the con-
tract for 10,000 barrels of cerient o be used by the Dominton
Government on the St Lawrence canals.

Tie Wm Hamilton Manufactunng Co . Peterboro, Ont  has
the contract for equipping the new Howne saw mall at Feaclon
Falls, Ont . capacity 150.000 feet per day

BerLnovse, Diaon & Co, Montreal, have secured the con-
uact for 20000 barrls of Portland cement. 10 be 1sed by the
Deminion Government on the St. Lawrence canals

IN return for a 25 yvear extension of its monopoly, the Winnipeg
Gas Co propases to reduce the price of gas to $1 so net for light-
ing purposes and $1 30 net for cooking purpeses

Tue. Canada Carnage Co, lad, brechville proposes to estab-
hish 1 bianch establishment at Ogdensbuig. N.Y, to evade the
McKin vy duties to be impesed by the Dingley bill now pending.

Tk Lursting of the fiy-wheel of an engine used for threshing
on the fanm of J K. Mcbhonald. near Corawall, Ont, recently
kitled the owner of the premises and serionsly ingured fus brother,

Tne firm of Albert Holden & Co , Montreal, dealers in railway
and machinery supphies 1 which hine they succeeded to the busi-
ness of Samuel Waddell, have assigned to the court  The habih-
nies are scheduled at $19.750

Tne Brotherhood of f.ocomotive Engineers of Canada will
hold its annual unton mecting 1n Windsor, Unt . in July, the exact
date not having been fined  About six hundred members and their
wives are evpeeted 10 atiend

Javes A Caztre & Co, woolen  manufacturers’ agents,
Montreal, bave abandoned thar estate on demand of the Bank of
Montrea)  Liabihties about $200,000 A number of Canadian
woolen mulls will be affected

‘Tue Quebec Bridge Co has clected the following arrectors
R Audette, Mayor Parent, ] B Laliberte, 1 M. Price, Hon. J. L
Tarte, H | Beemer. G Lemoine, C. Duquet, J B. Forsyth, pres:-
dent, A Lavigoe and J. Breahey.

Novice 1s given of apphcation for incorporation of the lordly
Furniture Mg Co, lad, 8t Jobn, N.B  The applicants are
Joseph Allison, J. .\ Likely. K G Haley, Isanc Burpec and § B,
lordly The capital stock is $20,000.

RecexT cxperiments made at the University of Nebraska
Agricul:ural Experiment Station, U.S., on the relative values of coal
and corn (on the cob), as fuel, showed that corn at g cents per
bushel was equal to coal at $4 S7 per ton.
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The Gilmour Co are removing o large quantity of their saw-
mull machmwery from Lreanton, Ont. to ther new null at Canoe
Lake, inthe Algongquin Park  They have taken away eight of the
sixteen boiters and more than balf the saws.

AT a meeting of the creditors of E D. Cotterette, hardware,
Montreal, he made an offer of 20 cents on the dollar  The liabili.
ties were shown at $20,575, partly mortgaged and privileged, and
assets about $15,000, but largely depreciable

‘Tux Hollaud Emery Company of Tawas, Mich, has bought
the site of the Georgian Bay Lumber Company at Byng Inlet,
Parry Sound, Ont., and will, it is stated, build a conple of mills and
decks and bring in from Tawas its complete plant.

R Doxarbsos & Soxs, machinists and iron worhers, Montreal,
have assigned on demand  The concern failed ounly lisi July, on
which occasion the estate was bought in, and the firm teconstructed
The liabihties then were $22,007 ; now they owe $y,400

A ReETerN brought down in Paclinment recently shows that
the bounties paid on iron ard steel manufactured from Canadian
ore since February, 1896, is as follows QOn pig iron, 42.404 tens,
$84.809; iron puddled bars, 4.353 tons, $5.708; steel billets, 35,757
tons, $71,514

Tue plant and good-will of the Safe lock Metal Shingle and
Siding Company of Smithville has been bought by a new company
at Preston, Ont,, formed under the name of the * Metal Shingle and
Siding Company.”™ Cyrus Dolph, }. N. Clare, and H. D. Walker,
all of Preston, are the first directors, and the capital of the com-
pany is $10,000 ‘The new company started operations last month
in the Preston Carriage Company’s old building.

His Excellency Lord Aberdeen has accepted the office of
patron of the Architects® Asscciation of the Province of Quebec, as
a mark of his appreciation and good wishes for the profession in
general and for the association in particular At a recent meeting
of the association, Witham C. Mcldonald. Montreal, was elected as
honorary member in recognition of his great generosity in found-
ing. endowing and equipping a chair of architecture in McGill
University.

PREPARATIONS are now being made in the townsbips of Fara.
day, Dungannon, Herschel, Monteagle, Carlaw, Mayo, Bangor,
Wicklow and McClure, in the county of llastings® and by the
townships of Cardiff, Monmouth and Glamorgan, in Haliburton
county, for the taking of a vote on a proposal to give a bouws of
$80,000 10 aid in establishing a charcoal iron smelter there. Provid-
ing the bonus is passed, Manager 'usey, of the lrondale, Bancroft
and Oniario Railway, says the Philadelphia Engineering Works
is prepared to at once commence the erection of a charcoal furnace

to cost about $200.000 in the vicinity of some of the mines along
the route of the I B. & O Railway.

W. I'l. WATSON,

47 Dundas St., TORONTO, ONT.

Isolated Sewage Disposal Plants

and Sanitary Work.

Isoluted Water YWorks Corre:(fondence
Plunned and Installed.| IXanvited.

FOR SALE (good as new)

20,000 foot 3-in. Bollor Tubes; 20,000 foot 3.in. Boller Tubox,
Inrgo ‘&lumuty Stoam Pipo 1-In. to 9.1n.; largo stock socond-hand
Ralla; 'ulle&:;. Hangoers, Shafting, Valves, Gauges, Herculues Rab-

bitt Metal, lder, otc.
FRANKEL BROS,,
MevaLs, SCRAP [ROY COTTON WASTE, ETC.  116-130 Ceorce Streer, TORONTO

seee ATTENTION!

Central Station Managers ...

“A GOLDEN OPPORTUNITY

Are you desirous of purchasing Arc Lighting Machinery, leather
Belting, Water \Wheels or Shafting ?  If so, you cannot afford
10 miss this opportunity. Owing 1o extensions necessitated at
our Generating Station, we arce obliged to discard the above
mentioned material.  Communicate with us at once for all

information and particulars.
o990

The Montmorency Eleciric Power Gompany,

QUEBEC,




