Technical and Bibliographic Notes / Notes techniques et bibliographiques

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

Coloured covers/
Couverture de couleur

Covers damaged/
Couverture endommagée

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

Cover title missing/
Le titre de couverture manque

Coloured maps/
Cartes géographiques en couleur

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

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

Bound with other material/
Relié avec d'autres documents

\/ Tight binding may cause shadows or distortion
along interior margin/

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

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

been omitted from filming/

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

Additional comments:/

Commentaires supplémentaires:

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

lui a été possible de se procurer. Les détails de cet
exemplaire qui sont peut-6tre uniques du point de vue
bibliographique, qui peuvent modifier une image
reproduite, ou qui peuvent exiger une maodification
dans la méthode normale de filmage sont indiqués
ci-dessous.

Coloured pages/
Pages de couleur

Pages damaged/
Pages endommagées

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

- Pages discoloured, stained or foxed/
Pages décolorées, tachetées ou piquees

Pages detached/
Pages détachées

Showthrough/
Transparence

Quality of print varies/
Qualite inégale de I'impression

Continuous pagination/
Pagination continue

Includes index(es)/
Comprend un (des) index

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

Title page of issue/
Page de titre de {a livraison

Caption of issur/
«3 Titre de départ de la livraison

Masthead/
L__1 Générique (périodiques) de Ia livraison

oo _Wm&”\-

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

10X 14X 18X 22X 26X 30X

12X 16X% 20X 24X 28X 32X




The Canadian Ehgin'eer

VoL. VI.—No. 2.

TORONTO AND MONTREAL, JUNE, 18g¢8.

PRICE, 10 CENTS
$1.00 PER YKAR,

The Canadian EBngineet.

1SSURD MONTULY IN THE INTERESTS OF THE
CIVIL, MECHANICAL, ELECTRICAL, LOCOMOTIVE, STATIONARY,
MARINE, MINING AND SANITARY ENGINEER, THE SURVEYOR,
THE MANUPACTURER, THE CONTRACTOR AND THE
MERCHANT IN THE METAL TRADES.

Sunscrirrion—~Canada and the United States, $1.00 per year; Great Britaln
and forelgn, 6s. Advertising rates on application. :
Orricxs—62 Church Street, Toronto; and Fraser Bullding, Montreal,
BIGGAR, SAMUEL & CO., Putlishers,
E, B. Bicoar Address—Fraser Bullding,
R. R. Sanuse MoNTREAL, QuE.

Toronto Telephone, 1393. Montroal Telsphone, 2580.

All business correspondence shouid bo addressed to our Montreal
ofilce. Editorial matter, cuts, electros and drawings shounld be
Addressad to the Toromto OMce, and should Yo ‘sent whonever
vossille, by mall, not by oxpress. The publishers do not undertake to
gay daty on - cuts from abroad. Changes of advertisements shonld
,o !r‘:l our hands not later than the 1st of each month to ensuro
nsertion, ‘

CONTENTS OF THIS NUMBER:

. PAGE, Ls0E.
Armsteong, FoC. wueooeeeenns covvaasenss 68 | McGIill University, Linprovements in
Canadian Electrical A 1 . 51 tho Electrical Plant at .. .ccoveinins
Cement In Ontario .......cee.. . 48 | Maring News.. cviacoennss  cassenne
Chemical and Metallurgical - Metal Imports from Great Britain,,. 51

ments of McGill University......... 41 | Mining M. &
C ic 1ron In Canada 34 | Muplclpal Ownership....cveceaeerss oo 31
Flectrlc Flashes...cuuninesenncicnesane otn 56 | Personal .......cecomve aine .. R .. 37
Electric Power T 1ssi 81 P ic Graln Handll
Electrical Plant at McGill Univer- chinery ... e . 48
sity, Improvements in the ....... .. 49 | Raitway, A Pole .. . 33
Flres of the Month 51 *  News . B85
udson Bay. On to 85 | Sewago Disposal by Subsoil Irtiga.
Hydraulle Laboratory McGill Uni- HOMeteterriessarerassassssonssssrssase snsnes 49
\'exsll( 44 | Sewage Disposal in Operation in
Industrfal Notes ...coereeccsssarnens e 53 Hamiltop, Oat, Report on the
.Literary Notes ....... . 83 Precipitation of. 39
MG UBIVEISHY  oveeerions snsesonens 41 | Sewage Disposa), Toronto and ...... 47
. » Chemical and Smelting In Brish Columbla, The
etallurgical Departmentsof ...... 41 Possibitities for .uirennene csvsnnre SO
MeGill University, Hydrauvlic La- )
BOTALOTY ceverreceresersnse susersrsansanncee 4%

For the CaNADIAN ENGINEER.
MUNICIPAL OWNERSHIP.

BY RODERICK J. PARKE,
The discussion of this interesting and important ques-
tion has during the past few years called forth arguments
so varied and so numerous that to the non-technical,

although directly interested, citizen, the matter hasassumed-

of late a more or less chaotic condition, and a satisfactory
solution seems to be no nearer achievement than formerly,
For the benefit of those who have been unable to follow
the arguments through the columns of the various technical
journals, the writer will endeavor to present as briefly and
clearly as he can the principal considerations influencing
the agitations for and against, and the actual control of,
municipal industrial services, and more particularly that
‘branch of the services which embraces the supplying of
electrical current for street lighting and private consum-
ers’ purposes. This article is not intended to advocate
municipal in preference to private ownership, or vice versa,
but merely to place before the reader those ‘facts which
will have to be carelully considered before an intelligent,
unprejudiced conclusion can be arrived at respecting either
form of ownership, to the possitle exclusion of the other,
in those localities in which the quastion may arise,

To present the subject in a proper light, it is neces-
sary to first ask and answer this question, namely, * What
are the principal motives. prompting the increasing agita:
tions in favor of miunicipal ownership? The answer. is
found to be : (1) The prospect of reducing the cost to tax-
. Payers and private consumers for street and private light.

. ing services.

Other motives in the order of their import-
ances are: (2) That the municipality should avail itself of
the profits of commercial services, for obvious reasons;
(3) Dissatisfaction with the service as rendered by the lucal
company ; (4) Local political considerations, and less fre-
quently; purely personal motives among some certain
citizens,

Granting, then, that the first-mentioned motive is the
prime one influencing the agitation, the question resolves
itself not as to who should own the source of supply, but
as to whether a cheaper and more efficient public and
private service cannot be obtained, and if so, at what pro-
portionate reduction on present cost. Present results
show beyond the possibility of a doubt that, giving the

- same conditions as formerly, in reference to.population,

cost of fuel and other local conditions, electrical current can
be profitably supplied at in some cases a very considerable
reduction to the consumer, if modern methods and appara-
tus be adopted by the central station manager. Compe.
tent authorities emphatically point to the fact that if 1t
can be shown that private enterprise can supply municipal
industrial services as cheaply and economically as througa
municipal ownership, very few will be disposed to question
the policy of permitting private ownership to continue,
providing, of course, that the private corporation will
accede to the popular demand. Unfortunately, however,
the local company, secure in the monopoly it holds, more
often exhibits ao utter disregard for the rights of the
public, hence the movement for supplying a remedy
through municipal. ownership. Other reasons for this
disregard are lack of enterprise and ability on the part of

“those responsible for the ineflicient and unprofitable condi-

tion of the system. In villages and the smaller towns,
however, where the demand is necessarily confined within
certain limits, the cost of manufacturing is proportionately
higher, even with the most efficient machinery, than is the
case in the larger towns and cities, hence the public should
exercise careful discretion when attempting to compare
prices existing in any two localities having a marked differ-
ence in population. The individual commercial conditions
should also.be carefully compared.

The public has every right to demand in return for
the privileges accorded to the private corporation in the
locality, that the service shall be rendered inthe best man-
ner known to be commercially practicable, and at the
lowest reasonably profitable prices. Failing in this, the
owners of the system can have no cause for complaint in
the event of the municipality taking the matter into its
own hands, as already illustrated in a number of cases.
The question now comes up, whether the company is
giving a sufficiently good service to the municipality a:d
at the lowest consistent prices. On this question a great
many differences of opinion are found to exist among those
directly interested, the only apparent method of arriving
at an exact estimate being to.have the methodsand opera-
tions of the system carefully. investigated by a board of
cofnpetent and thoroughly. disinterested electrical experts
appointed one from.each side, and a third chosen mutually
by the first.two. In this way, assuming the rigid-integrity
of the experts, the municipality and the company caunot fail
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in having their respective interests protected fully and
impartially, and a mutually profitable and agreeable under-
standing promoted. If the results of the investigation

show that improvement is warranted and feasible, then let_

such improvement be made. There should be no reason
why central stations should be behind the times, or be
commercial failures any more than other industrial enter-
prises, and if through any avoidable mistakes or errors
the owners persist in forcing an unsatisfactory and need-
lessly =xpensive service on the community, it is plainly the
duty of the citizens of that community to endeavor to set
matters on a better basis. And conversely, if the com-
pany honestly will make every effort to do its work well
and in good faith, it certainly has every right to expect and
demand good faith from the municipality.

In the majority of instances of disagreements existing
between municipal authorities and the central station
owners, the trouble is due in a great measure to miscon-
ceptions and exaggerated ideas arising through technical
ignorance on the part of the former, and often a mutual
distrust of the other’s intentions and motives, on the part
of both, with consequently disastrous results to the vested
interests of the owners when the power of a majority is
taken advantage of by the municipality. To instruct the
authorities sufficiently to enable them to conduct an impar-
tial and competent inquiry into the workings and methods
in vogue in the local central station is out of the question,
while to expect them to blindly accept the arguments and
statements of the owners is in the majority of instances
equally inadmissible. The establishment of a provincial
board of industrial commussioners, capable of technically
inquiring into and competently advising municipalities on
such matters, would seem to be the most advantageous
method for all concerned, or, in the event of there being
insufficient necessity for the permanent existence of such
a board, a temporary one could be drawn from among the
ranks of those disinterested members of the clectrical pro-
fession making a specialty of works of this nature. The
central station owners where they have not legally forfeited
the right to expect leniency and consideration at the hands

of the municipahty should certainly have due regard shown*

their interests as far as can be consistently done, in view
of the fact that at the time when the station was estab-
lished, assuming this to have taken place not less chan
five years ago, comparatively much mferior and more
inefficient methods and apparatus were taken advantage
of as being the best then known. In those instances
where during the profitable operation of the central sta-
tion for a period of severul years, the owners
have shown culpable lack of enterprise in fail-
ing to improve the particular system where such
would be necessary in order to assure the supplying
of an increasingly efficient and up-to-date service at pro-
portionately lower prices, the justice of compelling the
municipality to repay to the owners their original outlay
for the equipment, is open to serious question, particularly
if that equipment be out of date, insufficient, and in a badly
depreciated condition. And even though the owners be
willing to accept a considerably reduced price for their
equipment, the fact must be borne in mind that in order
to place such on a modern and more efficient basis the only
alternative left is that accepted by the wide-awake man.
ager, namely, to discard the old and install more capacious
and efficient machinery and to practically reconstruct the
system. Where any part or portion of the old equipment
can be advantageously continued in use as a part of the
new system, a reasonable allowance should be made on
such to the owners, and that part or portion adopted. The

tendency, however, secems to be in the majority of cases to
ignore the owners as far as possible, and to purchase an
entirely new outfit. Whether this policy be a judicious
one depends altogether on the nature and quality of the
local system to be supplanted, and will be discussed in a
future article. It may be remarked just here, however,
that a great deai of the machinery and apparatus installed
a few years ago would be dear at any price if adopted in a
modern central station, where the latest types and highest
quality of equipment are necessary to meet the conditions
under which the station should be operated. The enter-
prising manager, alive to his own interests, has already
perceived the necessity of operating his equipment under
the most economical methods, and that in order to do this
the many ncedless and avoidable wastes of power in pro-
cess of translating the energy of the coal pile into light and
motive power due to poorly designed and inefficient devices
must be stopped, as far as the latest developments of the
science have shown to be practicable. In consequence of
this the said devices have been disposed of to the dealer
in second-hand apparatus, or sent to the scrap heap, and
the more efficient apparatus installed. If, then, the prac
tical manager finds it to his interests to get rid of his out-
of-date machinery, is there any valid excuse for compelling
the municipality to cover the losses incurred tbrough the
incompetent manager's failure, when it is found necessary
or advisable to establish an improved system on its own
account, and where in any event the old system would
have to be replaced by a new one 2

An article of much interest, bearing on up-to.date
management of public lighting plants, appears in the edi-
torial columns of the Electrical Engincer of May 26th,
1898, and is well worth reprrduction, in view of the fact
that this journal actively opposes municipal ownership.
This article, entitled *“ An Object Lesson for Municipal
Plant Advocates,” says:—

It is now about ten years ago that the then Mayor
Grant of New York ordered the electric light poles of this
cityto be hacked down with axes and the wire carted to
the city junk yard. This policy of violence was the first
step toward the placing of the wires underground, and
although no one would now go back to overhead wires, the
method adopted for bringing about the result will always
be consider  .rbitrary and uncalled for. In striking con-
trast with the ex-mayor’s procedure 1s the painstaking and
intelligent manner in which the officials of Providence, R.I.,
have gone about adjusting questions of this kind with the
local lighting contractors, the Narraganset Electric Light-
ing Cowmpany. The latter company has an exclu-
sive franchise for electric lighting in the city,
but instead of abusing its privilege, has steadily
increased its hold on the public confidence by its policy of
fair dealing emphasized by a steady reduction in rates.
Recently a committee of the city council was appointed to
report upon the placing of high tension wires underground,
and the committee’s report now lies before us. Before
formulating its report the committec undertook a trip of
inspection of underground work in various cities, and that
it was not a junket is evident from the fact that the com-
mittee traveled at its own expense. The proposition which
it sanctions for adoption by the city council is substantially
that submitted by the clectric lighting company. This
contract provides for the gradual removal within three
years of all the overhead wires and their placing in under-
ground conduits within what is termed the first building
district of the city. At the same time the lighting com-
pany agrees to a gradual reduction of the price for lighting
from 35 cents to 30 cents, to take effect in 1903, for 2,000




- e oLl N . TIITITTR

c.p. arc lights burning 4,000 hours per year.  Considering
the expense which the burying of the wires will entail, the
rate just quoted will be conceded to be very low—one
indeed that will require the highest economy in all depart-
ments of station work. But President Perry of the Nar-
raganset Co. has always had a reputation for wanting the
best that money can procure, and we doubt not that under
his management the company will, as heretofore, remain
among the most substantial electric lighting properties in
the country. At the same time we must express our grati-
fication in these days of municipal ownership agitation
that the city council of Providence has among its mem-
bers men who are sufficiently intelligent aad patriotic to
weigh and determine the questions submitted to them in a
spirit of fairness to the interests both of their constituents
and of their lighting contractors. We feel certain that if
every city in the Union had adopted the arrangement
entered into by the city of Providence and the Narraganset
Electric Lighting Co., by which the latter is limited to a
profit of eight per cent. un its share capital in lieu of the
grant to it of an exclusive franchise, very little would now
be heard of municipal ownership of electric lighting plants
in this country.”

If, as shown in the above instance, the manager of a
large and influential electric lighting company bas found
it much more to the interests of all concerned to endeavor
to please the public as far as he can, instead of abusing
the privileges accorded him, is it not apparent that for
those cases where disputes are now in progress between
the municipality and the local lighting company every
possible effort should be made towards effecting an ami-
cable settlement, before arbitrary measures are resorted
to by the former? Not only in this (ne instance, but in
numerous others as well, have the beneficial recults of
intelligent, impartial and amicable investigation been
clrarly and conclusively detaonstrated, and there can be
no doubt that if the company will show due consideration
for the rights of the public at every available opportunity,
the latter will not be slow to accord privileges and favors,
which under less agreeable circumstance would be denied,
perhaps with much indignation.

Where negotiations are to be made between the
municipality and the company, the latter has every right
to demand that those appointed to advucate the interests
of the former, shall be me1 whom, as far as possible, are
capabue of conducting an intelligent and competent inquiry,
without prejudice to the rights involved, and as the pubhic
demand full justice, sometimes with wunecessary vehemence,
let them consistently endeavor to provide that justice, in
the strictest sense of the term, shall be obtained, not only
for the one side, but for both.

(To be continued.)

—Now that Anglo-Saxon unity is becoming a favurite
catch word with such as are in high places watching to
see which way the wind blows, the people of Toronto are
beginning to realize the benefits they have unwittingly
conferred upon the Empire and the race by allowing
Architect Lennox his own sweet way in building the city
hall. Such a combination as it is of Canadian hard-earned
gold and United States ready-made fixtures and materials
will be a monument to our desire to freely give and take
as our neighbor sees fit. Having provided such a monu-
ment, we hope that the corpse of the desire will be care-
fully interred under it, and that in future when Canadian
manufacturers tender at less prices than their neighbors
for articles of the same class, their tenders may not be
rejected merely because the tenderers are not aliens and
their wares are not made in the United States.
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A POLE RAILWAY.

From Weymouth, N.S., to Nouvelle France, a dis-
tance of sixteen miles, there is a railway whose construc-
tion and equipment arc of great interest to the lumber
trade, and in fact to all who are engaged in opening up
new or sparsely settled districts. This pole railway was

-~
o~

A Pore Rarway 1x OPERATION.

built by Emile Stehelin,of Nouvelle France, N.S., who has
kindly given Tue Canibian EnGINEER some details of this
novel work. The line serves six stations in its course:
Nouvelle France; Doyle Lake, where there isone saw-
mli ; Riverdale, where there are two sawmills ; Woodville,
where there are three sawmills; Corberrie, a thriving littie
village, and Weymouth on the coast.

On level ground the construction of a pole railway is
a very casy matter, but in this part of Nova Scotia the
country is hilly and there are a great many swampy
stretches which made construction more expensive than
would often be the case. The cost of the whole line,
including equipment in this case, was about $3,000 per
mile. This included grades of three to six percent., a
number of bridges and several embankments of from ten to
fifteen feet high. On level ground the construction con-

R X
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A PoLe Raitway—CONSTRUCTION.

sists in laying down sleepers ten feet long and three to four
feet apart, on which is laid a spruce rail, sawn as shown
in Fig. 3. The rails are twenty to thirty-five feet long,
and are trimmed square for flat stretches and bevelled
for grades as shown in Figs. 4 and 5. The joints are
made and the rails secured by twelve-inch wharf spikes as
shown,

The method followed in building bridges and embank-
ments is to lay a serxies of timber floors one upon another,
each at right angles from the last, till the required height of
the pier of cmbankment is obtained. With careful work and
exact cutt’ng of the timber, there is practically no limit to



the height to which such piers and abutments can be
carried.
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The locomotive * Firefly,” shown Lddow, is the

one first used by the rvad. This is an old stationary
boder and a twenty horse power engine, niounted on a
truck. The wheels are deiven by an intermediate crank
wheel.  Considerable difficulty was experienced in adjust-
ing the parts of this engine, but it was finally got to run
very satisfactorily, and is used for hauling logs tu the saw-
mills.

A Pore RaiLway—THE LocoMOTIVE * FiREFLY.”

The “Maria Theresa,” shown below, is an entirely
new locomotive, built expressly for the line by a Nova
Scotia firm. It has four cylinders of twenty horse-power
each, driving two trucks of four wheels each.

In operating a line of this kind, one of the greatest
difficulties to be contended with is the amount of friction
developed by the wheels, which do not run on the wooden
rails with at all the same ecase as on steel or iron. The

A Pore Raieway- Tur LocowoTive ** Maria Tugresa.”

locomotive should, thercfore, be made as light as is con-
sistent with the power to be developed, the friction of
the wheels being sufficient to compensate for the Jack of
weight in the locomotive. It is to obviate as much of
this friction as possible that the upper surface of the rail
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is cut in three faces. At present, only six miles per hour
is obtained regularly, but Mr. Stehelin hopes with some
modification of the locomotive wheels to obtain higher
speeds. The engines are wood burning, but it is proposed
to substitute coal, which can be had very cheaply at Wey.
mouth, The freight cars used on the pole r«ilway are
twenty Icet long on two trucks with four wheels each ; the
passenger car is twenty feet long, and is covered and
closed ; there is also one small passenger car to carry four
persons.

CHROMIC IRON IN CANADA.*

For a long time chromic iron was regarded only as a
mineralogical curiosity, a~d its industrial use only became
known when it was applied to chemical industrics.
‘The application of the salts of chrome to dyeing dates from
1820, and the industry of the manufacture of bichromate
of potash was inaugurated about that time. It was only
in 1883 that potash was partially replaced by suda. Down
to 1827, the very limited consumption of this product was
supplied from the region of the Ural Mountains. In 1827,
chromic iron was discovered by Isaac Tyson, jr.,in the
neighborhood of Baltimore, and subsequent scarch resulted
in further discoveries of it in other parts of Maryland and
Pennsylvania.  From that time to 1862 the Baltimore
region supplied the market in the United States and
Europe, the most important centre of consumption 1n the
latter being Glasgow. In 1845, Mr. Tyson, in order to
utilize his surplus output, established the manufacture of
bichromate of potash, which is still in operation in Balti-
more under his direction. In 1848, the deposits in Asia
Minor were discovered, which, ten years later, becane, so
to say, the most important factor in the production of
chrome in the whole world. In 1869, discoveries of the
ore were made in California, which have supplied the
American industry from 1878 down to these latter years,
and next in New South Wales and New Caledonia, and
lastly in Canada and Newfoundland in 1894.

Chromic iron, or chromite, has a density of 4, 5 say
about 7 cubic feet per ton, its hardness is between 5 and
6, it gives a brown stripe and dust; it is unattackable by
acids and infusible at the highest temperatures. Some
authors say that it is sometimes magnetic, but J. Obalski,
M.E., in describing the deposits in Quebec, did not observe
that 1t was so in that region. It is true that some samples
of magnetic iron in the serpentine contain chrome, but, at
least for the Quebec district, its non-magnetic condition 1s
a distinguishing characteristic of ores that can be worked
for chrome ; its appearance moreover is that of magnetic
iron or titanic iron. It is composed of iron in the state of
protoxide and sesquioxide of chromium ; nevertheless the
elements, iron and chrome may be, in part, replaced by
maguesia and alumina, which then reduce its grade, with-
out prejudice to the mixture with the serpentine, which is
moreover easy to discern. Theoretically it may be said
that the yield in sesquioxide is 68 per cent., but 1t is rare
for the real grade to exceed 56 or 57 in picked specimens,
and the industrial tests on shipments very seldom reach
53 or 54. The merchantable grade for the manufacture of
bichromate of potash is 50, but some buyers accept 49 and
even 48. Under that, the ore is classed as of inferior
quality. The Black Lake ores have given 49.8 and s50.3
on shipments (analyses of the Baltimore chrome works),
and 54 and 56 on specimens (Donald analyses) 58.06
(Pittsburg testing laboratory), concentrated specimens
from Black Lake 56.28 and 60.66 per cent. (Ledoux &

*The lacts hicte presented are taken Irom a recent teport by J. Obalski, M )
Provinclal Inspector of Mincs for Quebee. portby J P M1




Co.). Milton L. Hersey has also made numerous analyses
of these ores, which frequently gave high grade. Ship-
wents from Breeches Lake have reached g5 per cent.  In
chemical industry, the ores which are pror in silica are
preferred, and for certain uses buyers fix a limit of 124 per
cent. of metalliciron and 8 per cent. of silica.

The existence of chromic iron in the serpentines of
the Eastern Townships, of Quebec, has long been known,
but until 1894 hardly any effort was made to develop the
deposits. According to the geology of Canada for 1863,
the first attempt in that direction was made in 1861, when
about ten tons were extracted in the neighborhood of Lake
Nicolet. Some twelve years ago, a small quantity was
also taken out in lot 111, 24 of \Wolfestown, and in 1837
Dr. J. Reed shipped to Philadelphia 54 tons derived from
lot X, 1 of Leeds. Lot 1V, 16 of Thetford, also yielded four
or five tons, but of low grade. About the same tune,
specimens sent to Antwerp Exhibition had attracted atten-
tion, and orders fur ore had been received, but the known
deposits did not appear to be rich enough to be worked
with profit. In April, 1894, an unknown mineral having
been discovered near Black Lake by a man named Pro-
vengal, a specimen of it was brought to the office . the
Provir-ial Mining Engineer, who at once recogr.zed it as
chromic iron of a high grade, and advised that the mine
should be worked, indicating at the same time where a
market could be found for the product. The Nadeau-
Pruvengal mine was thereupon opened ; and the selling
price of the ore being deemed remunerative, prospectors
entered the field and other discoveries were made 1 the
neighborhood, especially in the township of Colraine, thus
giving rise to an industry which promises to become pros-
perous.

The presence of these deposits is indicated by a sort
of black spongy crust, of ferruginous aspect, appearing n
spots on the serpentine and by the loose rocks found on
the surface. Sometimes the crusts are only superficial,
and at others they penetrate into the serpentine with a
thickness of several inches, which may increase and attain
several feet. In still other cases, the mineral shows itself
at once on the surface with its metallic aspect and occa-
sionally in its greatest thickness. But the deposits have a
character of irregularity ; they seem to be almost indepen-
dent of each other, and sometimes suddenly disappear
without leaving any trace to warrant _further work. No
defined walls except the planes of ordinary fracturein the
serpentine are observable. The question of the depth to
which these deposits extend has been mooted, and it has
even heen suggested that borings should be made to deter-
mine whether they cannot be found where they do not
outcrop at the surface. Such deposits should exist and
chromic iron has been found at a depth of 30 feet inan
otherwise unproductive shaft sunk for asbestos by the
Beaver Asbestos Co. on lot Colraine C. 30. Geologists
have given considerable study to the origin of this mineral,
and have established, in the Quebec tegion at least, that
while it occurs in the dark green serpentines of the
Eastern Townships, it is absent from the buff or honey-
colored serpentines of the Laurentian system.

Chromic iron is also further found on the west coast
of Newfoundland, at Bluff Head, Port au Port Bay, ‘where
a very important bed is being worked by the Halifax
Chrome Company, which during the summer of 1896 took
out 1,500 tons and shipped about 200 gross tons, of which
145 went to Pittsburg, where it yielded 49 9o per cent.
(Transactions of the American Institute of Mining Engi-
neers, Geo. W. Maynard). The author of this pager says
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that the ore gives from 39 to 50 per ceat., and he mentions
the discovery of a mass 97 feet long by 45 feet wide.

With thse deposits in Canada, there seems no reason
why a great chemical industry should not be built up in
Canada, along with a considerable addition to our mining
development. Chromic iron is used for the manufacture
of bichromates of potash and soda, which are employed
in the dyeing and printing of calicoes. These products
form the bases of the chrome colors, yellow, orange, green,
etc. ; they are also utilized in the construction of certain
batteries of electric piles, in the tanning of leather, in
chemistgy, and slightly in medicine. Chrome enters into
the composition of the ferro-chromes, which are used to
make the chrome steels that are noted for their very great
hardness, and employed for the armor plating of vessels
and forts, and for the making of shells, tools for cutting
iron, shoes and dies in stamp mills, safes, etc. Ferro.
chromes of different grades, ranging from 4o to go per
cent of chrome, are made while the chrome steels contain
from 1 to 10 per cent. of chrome. Thcy are also employed
in alloys with aluminium. Chrome imparts to the metals
with which it is allied great hardness and inalterability,
and increases their elasticity, these qualities varying with
the grade in chrome. More recently low-grade chromiciron
has bren employed on account of its essentially refractory
qualities, in the construction of certain parts of furnaces
exposed o high temperatures, and espectally in the con-
struction of the inside parts of open heartn furnacesand of
reverberatory furnaces for copper smelting. A certain
«uantity of it is regularly used for this purpose in the
Pittsburg district, where also special chrome fire bricks
are manufactured, two companies being engaged n this
industry. In this case, the medium grades are preferred,
on account of the price. In latter years about 2,000 tons
have been used in the United States for these purposes.
It is also employed by the European metallurgical estab-
lishments.

In the Province of Quebec there is a pretty extensive
region in which chromic iron occurs in commercially
workable quantities, and when it is considered that thase
deposits are located at distances ranging from several
acres to five and nine m.iles from the hine of the Quebec
Central Railway, and or. heights which render their work-
ing easy, that labor on the spot is cheap and fuel wood
close at hand, it would appear that it would be difficult to
find a more favored country as regards this industry, It
has been prosecuted there since 1894, but by very primitive
methods, not a single steam machine having been yet
employed ; nevertheless over 10,000 tons have heen taken
out to a value of about $r40,000. Nova Scotia coal is
worth $4 a ton at the Quebec Central Railway. Further-
more, the chromic iron ores of the region in question are
concentratable and capable of furmshing a very large
quantity of high grade. The Government still owns many
lots, which can be fully bought out at $400 per 100 acres.
There have been no deep workings yet, and it 1s safe to
conclude from what has been said that this district is
destined to become an important factor in the production

of chromic iron for many years to come.

ON TO HUDSON BAY.

Hudson Bay, Canada’s great inland sea, is about 600
miles across from east to west, and measures about the same
distance from north to south, or if you include James’
Bay, its southern arm, it will be 1,300 miles long from its
northern to its southern extremity. Its average depth is
600 feet, and its floor is so level and uniform thatif it
were raised out of the water it would form one vast prairie
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Iike that of Manitoba. The waters of James' Bay, how-
ever, are sn shallow (except through one wide channel
leading down its centre to Moose Factory), that a boat oar
can touch bottom many miles from shore. This vast
inland ocean is a basiu into which 3,000,000 square wiles
of land are drawned, and so large is the quantity of fresh
water pouring down, that the waters of James Bay are
only slightly salty. Hudson and James Bays receive the
waters of twenty.five large rivers besides thise of num-
bers of smaller rivers, some of which are unknown and
unnamed. Notwithstanding the vast area of Iudson
Bay (about 500,00¢ square miles), no part of it is within
the Arctic Circle. The resources of this vast region are

climatic features of the great inland basin as to discourage
inquiry. Hence it is that many intelligent Canadians
imagine that the waters of Hudson Bay form one immense
ice field during the greater part of the year. As a matter
of fact, Hudson Bay itself is never frozen over any more
than Lake Huron or Lake Superior. Navigation can be
carried on throughout lludson Bay proper every day in
the year, It isonly in Hudson Strait that difficulty from
ice is encountered. In James Bay, owing to the shallow-
ness and freshness of the water, ice ts formed during the
winter, but this ice with the river ice breaks up in
April and May at about the same date that the
St. Lawrence River is free from ice. The trouble
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only now being faintly realized. We now wonder that
the natural fertility of Manitoba and the North-West
Territories, and the great mineral resources of British
Columbia and the Yukon, remamed so long unknown, or,
at least, unappreciated by the people of the older Provinces.
In a few years when the great valley of James and Hudson
Bays shall have been opened up by railways, we will
wonder still more that it, too, should have remained so
long locked up. The reports of carly travelers and
explorers, who, in order to make interesting stories, have
exaggerated the character of the climate, have no doubt
been one of the stumbling blocks in the way of opening up
our great northern land. The climate and surroundings
of Hudson Straits also have beun so confounded with the

.

in navigating Hudson Strait is not from locally formed
ice, but the great polar ice fields that are annually broken
up and dnft down Davis Strait and Fox Channel, where
quantitics of it are deflected by the insct of the Atlantic
tides and turved into the Strait. The length of time when
the Hudson Straits are navigable, varies according to
different navigators and explorers all the way from 33 to
6% months in the year. Notwithstanding the pessimistic
views of many regarding these Northern waters, the fact
remains that though Hudson Bay and Strait have been
navigated continuously since 1668, when the Hudson Bay
Company was formed, the shipping disasters have been
remarkably few, so few indeed that for the last half century
the Hudson BBay Company has ceased to pay insufance on




its vessels, having found it cheaper to assume its own risk.
Dr. Bell, the Dominion Government explorer, agreed with
the reports of those who have spent years in residence on
the shores of the Hudson Bay, that these waters are
remarkably free from violent storms, particularly in
summer months. Taking all months of the year together,
the Hudson Bay is a mill pond compared with the north
Atlantic, while the total hours of fog in the year are only one-
third those of that part of the Atlantic through which most
of our present ocean steamship tracks are mapped. These
are important points which are now beginning to be real-
ized by Canadians.

When we come to the question of climate, we must
remember that we are dealing with a stretch of country
nearly 2,000 miles from north to south if you take the
Height of Land of northern Ontario and Quebec as its
southern boundary. There must of course be a consider-
able variety of climate in so large an area. Taking the
country from the Ieight of Land to the northern part of
the James Bay on both the east and west sides, we have
the most positive evidence of a climate as temperate and
healthful as any part of the St. Lawrence Valley or that
part of Ontario between the Ottawa and Georgian Bay.
The voyageurs who accompanied some of the Dominion
Government expiorers to the James Bay were surprised
at the mildness of the climate and the high summer
temperatures of the water, compared with their experiences
along the shores of Lake Superior where most of their
life had been spent. This is accounted for partly by the
greater length of the summer day in these northern
regions and partly by its nearness to the level of the sea.
Dr. Bell found the average temperature of sea along the
cast coast of the Hudson Bay to be 53 degrees Fah. and of
the rivers 61 degrees, and he and his party bathed in
the sea almost daily on their journeyings along the coast.
The various farm and garden products that have been
grown for the last half century or more by the Hudson
Bay factors and the missionaries around the Bay, and the
character of the forests, are further evidences of the suit-
ability of the climate for successful settlement. Starting
from the Height of Land in either Ontario or Quebec, the
traveler passes through an extensive shallow basin, com.
prising not only vast tracts of splendid agricultural land,
but numberless lakes of all sizes linked together by rivers
and streams. From the northern rim of this broad basin
the land again slopes gently towards the shore of James
and Hudson Bays, cut through here and there by rivers.
These numerous rivers, though navigable for stretches 100
miles or more, have numbers of falls and rapids, which,
while they are an impediment to navigation, give promise
of immense industrial advantages in the creation ot water
powers.  On the Abittibi one exploring party had to
make 21 portages, owing to the rapids, falls or chutes,
some of which could be transformed into ideal water pow-
ers. There is probably no similar area of country in the
wide world capable of yielding such an enormous amount
of water power for industrial purposes. Right here we
may say, that in view of the illimitable area of splendid
spruce land and cheap power in this region a railway
through the Hudson Bay Territory could be made a profit-
able investment if the wood-pulp industry alone were in
question. The finest spruce in the world is to be had in
these northern forests, the extent of which is beyond
estimation. White and black spruce and the larch tree
thrive well up to a p.int north of Richmond Gulf, and
when this line is carried some distance inland eastward
it agan curves north to Lat. 59, or to a point north of
Cape Dufferin. Balsam, poplar, canoe birch, aspen,
mountain ash, balsam fir, bird cherry and Banksian pine,
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have their northern limits at various points farther south
on the shores of t.e James Bay, but in each case this limit
is also extended farther north as you go inland to the east
and west of the Bay, The white cedar, mountain maple,
white and red pine, white elm, red oak, ironwood, bass-
wood, birch, ash, and other deciduous trees are to be found
ir. areas of warying extent from the head of James Bay
down to the settled districts of Ontario and Quebec.
J. C. Bailey, who was on the exploration for the Nipissing
and James Bay Kailway, found splendid specimens of
Norway pine, yellow and black birch, and sugar maple,
many trees measuring from 20 to 4o inches in diameter,
and standing 70 to 8o feet high. As to the soil, almost
every traveler and explorer has been surprised at its fer-
tility and the depth of vegetable mould. Dr. Bell, in his
report to the Government on the country between Lake
Superior and James Bay, says: « After passing the
‘swampy grounds,’ the traveler cannot fail to be struck by
the abundance and fertility of the soil exposed on the
banks of therivers all the way to Moose Factory. I have
ne doubt that at some future time this country will sup-
port a large population.” Among the agricultural pro-
ducts that have been grown year after year at various
Hudson Bay Company's posts, and by missionaries living
among the Indians, may be noted bailey, oats, rye, pees,
beans, melons, cucumbers, castor oil beans, tobacco, bal-
sams, cauliflowers, cabbages, lettuce, turnips, radishes,
beets, carrots, onions, coleworts, cranberries, gnoseberries,
currants, strawberries, raspberries and cherries. Wheat
has also been grown at the Hudson Bay posts. Sarsap-
arilla of a very superior quality grows wild over a wide
area of country. Archbishop Tache gives at least 223
species of birds, and 72 species of fur-bearing animals o
be found in this region. The wealth of the Hudson Bay
district in fur is too well known to need emphasis here.
Agriculture in the Lake Temiscaming and Temagam
districts has passed the experimental stage, tracts of land
having been brought under cultivatio., the farmers find-
ing a market in the supply of men and horses engaged in
lumbering operations there. An abundance of hay is
grown, the clover of the Temiscaming district being said to
to excel that grown in any other part of Canada. Root
crops are successfully raised. Of oats, barley and peas the
farmers have large harvests; cultivation of wheat is alone
limited by the narrowness of the market. All that is
wanted to place agriculture in this district upon a well
established basis, and open up the rich territory around
Lake Abittibi to the north, is efficient railway communi-
cation with the commercial centres of the Dominion.
We now come to the mineral features of the Hudson
Bay slope, and here it must be remembered that nine.
tenths of the country has remained until now absolutely
unknown and untouched by the genlogist or prospector.
The cursory examination of this one-tenth of the region in
question has disclosed the following m'nerals :—gold, silver,
lead, iron (magretic and hematite), nickel, copper, pyirho-
tite, zinc, galena, antimony, arsenic, tellurium, platinum,
tin, bismuth, molybdenum, cobalt and manganese. while
.among the non-metallic minerals may be noted agates, car-
neliaus, epidosite, porphyries, granite, syenite, sandstone,
* quartzites, flagstones, slates, marbles, ornamental argil-
lites, jaspers, garnets, chalcedony, white quartzites for
glass making, asbestos, graphite, actinolite, lithographic
stone, gypsum, salt, amethysts, soapstone, ochres and
other mineral paint material, kaolin, lignite, mica, peat,
axinite, limestones, brick clays, petroleum, and last of all
anthracite. When we consider how slight has been the
geological examination of this region, the foregoing list is
certainly imposing, and of the minerals here enumerated
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at least one-half are known to exist in paying quantities.
In some cases the deposits are of incalculable extent, and
all that is wanted is railway communication to develop
them. ‘The copper belt, a large part of which is nickel-
iferous, extends all the way from Lake Huron and Lake
Superior to l.ake Mistissini. Antimony was found near
Echo Lake in a vein eight inches wide of very rich ore.
On Moose River the gypsum beds are ten to twenty feet
thick, and have heen traced for many miles from the river.
Carniferous rocks are extensive to the south west of James
Bay, and in this formation it is expected oil will be found,
as in like formations in the Enniskillen fields of Ontario.
Large deposits of clay iron-stone are found on the Matta-
gami River. The ornamental stones alluded to in the non-
metallic list are found in remarkable abundance in many
places, while some beautiful varieties of unnamed orna-
mental stones have been discovered. Samples of the
granites have been polished and are said by experts to be
finer than Aberdeen granite. Of the samples of marbles,
some are banded, some clouded and all are easy to quarry.
Some of the yellow ochres and Venetian red paiuts have
been found in such a condition that they can be used with-
out grinding. A bed of kaolin is found on the Mis.
sinaibi, below Coal Brook. It is overlaid by a bed
o€ beauntiful bright sand, of which E. B. DBorron
says, “ [ believe that both the kaolin and sand, the one
suitable for the manufacture of porcelain and the other for
window glass, are there in laige quantities.”” Lignite is
found on the Mattagami, the Missinaibi, and the Abittibi,
and the beds of peat are declared to be ¢ absolutely inex-
haustible.” Of other beds of lignite, Dr. Bell mentions
some that are 14 to 6 feet thick. The sample of anthra.
cite found on Long Island, and shown to Dr. Bell, hasacon-
choidal fracture and a bright lustre, and on analysis yielded
94.91 per cent. of fixed carbon, and only 0.35 per cent. of
ash. Dr. Bell was prevented from visiting the Jocality,
but this discovery is of the highest importance to both
Ontario and Quebec. Oa the Abittibi River, the bitumin-
ous limestones and carbonaceous shales closely resemble
the petroleum bearing strata of the MacKenzie Basin. Mr.
Low, who explored the south side of Hudson Straits last
year, says *“the schistose rocks of that region are fre-
quently penetrated by numerous quartz vems, and their
proximity to masses of igneous rock are conditions favor-
able to the occurrence of gold. Along with this schistose
are large beds of impure iron ore, corresponding with the
enormous deposits of bedded iron already found in the
Cambrian rocks of the Koksoak and Hamilton Rivers.”
The clay deposits of Lake Abittibi are unusually rich in
aluminum, and this industry alone should jusufy the
exploitation of that region. A sample of the mangamfer-
ous spathic ironstone, which is found in such great abund-
ance, was shown on analysis to contain 25.44 of metaliic
iron and over 24 per cent. of carbonate of manganese. A
band of chalcedony seven feet thick was found by Dr. Bell
on one of the islands north of Richmond Gulf. *¢The
spathic wonstone bands of the whole Nastapoka chain aie
found by Dr. Harrington to constitute valuable iron ore.
These form a band averaging 20 feet thick throughout the
whole group of islands, which have a length of about go

miles exclusive of the islandsto the north." The enormous
abundance of the ore is its great feature, and we are told
that not only is the ore already broken by nature in inex-
haustible quantities, but much of it can be loaded direct
into vessels from the steep, rocky sides of the islands.
Magnetic ironstone is washed out of the drift in consider-
able quantities at various places along the coast. The
rare mineral axinite, which has .been discovered near the
mouth of the Little Whale River for the ficst time in
Canada, is found in crystals along with quartz, calcspar,
epidote, chlorite and asbestos, also in the granular form.
It is of purple color and takes a high polish.

This mere outline of the minerals found in the James
and Hudson Basins will show that Canada has more than
one Klondyke ; and when it is considered that only a few
years ago the large areas of gold and nickel of northern
Ontario were unsuspected by the geologists who had
traversed the region, it is but reasonable to expect that new
minerals will be found and more e\pensivc deposits of those
already known will be uncarthcd. in the region under

" consideration.

The accompanying sketch map is intended to show
approximately the routes of varicus railway lines projected
towards Hudson Bay from Ontario and Quebec. The
conformation of the country, the abundance of timber, and
numecrous water chz.anels, render railway construction in
this country a most casy problem. The surveys already
made show that the highest grades going north from the
Height of Land are not more than 1} to 1.33, and going
south not more tha, 1 per cent. The total elevation above
the sea of this Height of Land averages from 850 to 1,200
feet. Though the road projected from Missinaibi is the
shortest, it is perhaps not the one best calculated to bring
the resources of these northern latitudes to the marts of
Ontario and Quebec. The lines extending from North
Bay in the one case, and those projected from Lake St.
John or Labelle on the other, are the ones most likely to
be looked on with favor by the people of Ontario and
Quebec to start upon. The commission, of which W. T.
Jennings, C.E., is cecretary, appointed by the Toronto city
council, hag done solid public service by bringing this
question forward recently ; while the James Bay Railway
Company, backed by Senator Geo. A. Cox, Wm. Mac-
kenzic and Geo. H. Bertram, M P., has obtained a bonus
from the Ontario Government, and it is said the Dominion
Government has also promised to assist in the undertaking.
The citizens of Toronto, along with other Ontario cities,
are now awakening to the pnssibilities of this new land,
and one may hope they will no longer deserve the caustic
comment of Mr. Paterson, who, in discussing the subject,
said: ** Many rich Toronto merchants would rather sit
down on a few corner lots in the city and wait until they
rise in value, and aldermen would rather squabble over
putting on or taking off half a mill of taxation, than stir
outside and bring in trade.” The city of Quebec is taking
a lively interest in the subject, largely owing to the persist-
ent advocacy of its city engineer, Charles Baillairge, C.E.
It is hoped that both provinces will be emulous in pushing
forward enterprises that are so certain to increase their
population and develop their trade.
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REPORT ON THE PRECIPITATION SYSTEM OF SEWAQGE
DISPOSAL IN OPERATION AT HATILTON, ONT.

BY \W. M. WATSON.

During the month of March I visited and made a
superficial examination of each of the two sewage works
that are intended to clarify the sewage of about 35,000 out
of the present population of 50,000 in the city of Hamil-
ton, Ont., leaving the sewage untreated at the outfalls into
the bay, at *he foot of James street, Stuart street and
Queen street, .ogether with the large brick sewer that
drains the whole of the mountain slope property and
empties into Cootes Paradise. The small works at the
east end of the tow 2 Wentworth street, was buiit
carly last year, and it is stated in the engineer's annual
report for 1897, that they commenced operations on May
17th,  Ourreaders will find a full description and illustra-
tions of this plant in Tue CavapiaN EnGiNeERr for January,
1897.

It is slated on page 58 of the annual report for last
year, that from the date that the Wentworth street works
commenced operation to the end of the year, they treated
114,114,000 gallons, or a daily average of 474,000 gallons.
When describing the visit of the Toronto aldermen, to
inspect the works, it is stated in the Toronto Even-
ing News that the daily run of the sewage works is
only ten hours out of the twenty-four each day, which
means that only one set of employees is engaged
and that for 14 hours each day the sewage passes over the
underground overflow weir to the Burlington Bay, raw
and untreated. On page 62 of the report it shows that the
actual cost of operating the East end works for 220 days
from May 17th to end of year was $4,470.87. Law cost,
$704.28. The cost of construction and machinery is given
at $38,000. The average cost per day for operating with
one set of men 10 hours daily will be $20.32, and $7,415.84
for the whole year. Then add four per cent. interest on
$38,000, the cost of plant, viz., $1,52¢, and allow ten per
cent. on the wear and depreciation of value of machinery
and works, $3,800, brings the annual cost of only clarify-
ing the sewage at that small works for 10 hours each day
from a population of about 12,000, and which appears to
be void of trade or strong sewage, to $12,736.80, or
over $1 per head. Should the works be run night and
day, the management expeuses would be double, and
still the clarified sewage will go into the fresh water,
unpurified, and containing most of the injurious and
poisonous matter that is discharged from the skin and
intestines of living creatures, jeopardizing the health of
the inhabitants residing near tht waters into which the
clarified sewage is discharged, and afterwards setting up
putrefaction, assisted by the lime that is used as a preci-
pitant. If the amount treated, as stated in the report, is
474,000 gallons daily, it will amount to 173,010,000 2 year,
costing about $1 for each 13,600 gallons of sewage said
to be clarified.

The works built at the foot of Ferguson ave. are simi-
larin design and management, but are over double the
size of the Wentworth street works. They have six
settling tanks double the length of the three at the smaller
works, and double the amount of machinery and appli-
ances. They cost $42,000 to construct and are said to be
capable of clarifying 3,000,000 gallons of sewage daily.
We have no data to show the cost of management of these
works, but experience would show that the' will at least
cost forty per cent. more than the works having Jess than
half the capacity. They commenced operations early in
March this year, and will be worked with one set of men
10 hours per day, as at the Wentworth street works. If
then 3,000,000 gallons arrive at the works daily the aver-
age per hour will be 125,000 gallons, and for the 1o hours
the works are in operation 1,250,000 gallons of sewage
treated and 1,750,000 sent forward tothe bay untreated
per day. The Hamilton new<vapers reported that a test
was made by the engineer aund part of the committee to
prove the amount of sewage that actually came to the
works, and they found that it amounted to 2,200,004 gal-
lons per day at the Fergusonave. works, or 800,000 less than
the capacity of the works is stated to be. The population
served by the two works is probably about 35,000 and the
united cost of operating the two works 10 hours per day
will be $30,600 per year, over 87 cents per head of con-
tributory population, and if worked night and day, as they
ought to be, the working expense will be double that
amount, less interest on capital.

The sewage leaves the sewer and flows to a well, and
is then lifted out by centrifugal pumps about zo feet high
and discharged into a wooden trough that leads it to the
brick culvert that feeds the settling tanks. During the
passage of the sewage from the pumps to the culvert lime
an alum solution is dropped into the stream at the rate of
3} grains of lime and 13} grains of alum for each gallon of
sewage. Al the settling tanks stand full of sewage in a
quiescent state, and the volue of sewage pumped enters
the top of the settling tank through an opening about four
feet wide, at a speed to all appearances of about twenty
feet per minute, floating over the sur{ace of the fluid at rest
in the settling tank to the opgosite end, when it passcs
through a similar opening made in the partition wall
between tanks Nos. 1 and 2, then floats back to the com-
mencing end, where it enters tank No. 3 and repeats the
process until all the six tanks have been traversed, when
jt falls into the discharge culvert that is connected with a

covered-in drain, which we suppose conveys it to the bay.

We expect that the stream of moving sewage will not
sink more than one foot into the quiescent 1iquid contained
in the tanks, or spread out over the surface more than 8
feet, and the rapidity of the flow will prevent the lightest
solids held in suspension from settling down, so that the
sludge extracted will be chiefly the heavy harmless grit or
scouring dist from roads, yards and floors, and the solids
from the sewage that is allowed to rest in a quiescent state
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m the tanks, while the bulk 1s flowing over the top. The
alum was observable in the pressed sludge cake which had
a clayey feel; but ammonia or urine usual in domestic
sewage was not noticeable.

Wlen comparing the sewage entering the tanks with
the cflluent leaving the last tank, No. 6, there was little
difference in the appearance of the two samples, probably,
first, because the flow was too rapid, second, because the
sewage enters the settling tanks at the top when it ought
to enter the bottom, third, because the precipitants are
not in sufficient quantity ur thoroughly incorporated before
they enter the tanks ; and, fourth, the lime solution is made
from unslacked lime which will cause it to be attracted by
the water rather than by the dirt composing the sewage.

We were informed that some improvements would
shortly be made, and probably filters added to purify the
sewage after clarification, as the engineer has been experi-
menting with great success in purifying sewage on Mr.
Garfield's principle of passirg it through pea coal, on the
lines laid down in the September issue of The Caxaviax
IZx axeer. The design and arrangements of the works
are such that they can perform efficient clarification, and
when filters are added and the whole sewage that comes to
the works treated and the overflow weir becomes useless,
except when a big storm 1s in progress, then the $8o0,000
and cost of management will become a reasonable outlay,
though just as good resuits might have been secured at a
far more moderate cost.

The culvert carrying the effluent from the tank: to
the bay should be open and made broad and shallow, so
that the eflluent could secure acration during its progress
to the bay and be easily inspected; also the by-pass
channels and overflow weir should be open to view, so
that they could be easily observed and show when all the
sewage was passing through the works. Sewage, during
and after treatment, requires all the atmospheric air it can
secure. It is hard for a deputation to get at the true value
of any sewage warks in a two hours’ visit, because any
works or process can be made to work efficiently for a
shart period, but the difficulty is increased if the bypass, the
discharge channels and overflow weir are not all open to
sight.  Morcover the assistance of an expert analyst
shouid be had to show the exact contents of the effluent.

As previously stated in articles in Tur Caxapiax
ENGINEER, to clarify sewage it should remain at rest for
some time, and if the countinuous flow system be adopted,
to save expense of a regular attention, then both ingiving
and discharging fluw should Lie thin and very slow, so that
the volume of sewage resting is only very slightly disturbed
and no perceptible motion created. The flow should be
at a rate of about half a foot per minute, entening the full
width of the scttling tank near the bottom at the deepest
cnd, and overflowing over a level hip the full width at the
opposite end, and the quantity allowed to enter should be
so regulated that it would be three h.urs hefore it reached
the overflow. The Hamilton tanks . .n casily and cheaply
be made to work on the continuous flow plan, and they
can, as at present arranged, be worked on the quiescent
system. Each settling tank would then work separately,
as they ought to do, to perform good clarification.

\We believe that cach of the six long tanks at Fergu-
son avenue holds about 127,000 gallons; so to clarify
3wuouuue galluns in 24 hours the sewage should enter cach
tank at the 1ate of 1;u gallons per minute, which would be
sufficiently slow when the width of the tanks is taken into
account. This should answer almost as well as the quies-
cent system worked with the float and discharge valves
that arc attached to cach tank. When raw sewage enters at
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the bottom of a settling tank during the act of rising to the
surface the suspended solids are encouraged to stay behind
at the bottom.

Lime should not be used as a precipitant when the
clarified sewage is discharged unfiltered, because it will
not destroy microbes, but rather assist in multiplying
them, and after a space of abuut two days, when the
sewage effluent has mixed with fresh water, the lime will
assist the clarified sewage to set up putrefaction, and the
result will be equal to, if not worse, than would have been
the case if the sewage had been well screened and passed
in raw and untrcated. The most suitable precipitant
is stated by Mr. Slater, an eapert in the sewage business,
to be sals of manganese, which carry down the organic
together with the dissolved suspended substances. It also
destroys certain impurities by translerring to them a con-
tinual supply of oxygen from the atmosphere and from the
airin the sewage fluid. This precipitant was expensive,
but Mr. Adeney has found a substitute, by utilizing the
waste products from certain iron works that are very rich
in manganese, and which contain all the valuable proper-
ties claimed to be in the manganese compound scld as a
sewage precipitant. An equally good precipitant may be
made from the rust of iron, from iron ores or the refuse
oxide of iron discharged from sulphuric acid works,
dissolved by hydrochloric acid, which, when manufactured,
is called perchloride of iron ; $ of a pound will precipitate
1,000 gallons, it will never set up decomposition, and has
great scttling power. It could be ade at a cost of $15
per ton.

With reference to the manufacturing of a solution of
lime for use as a precipitant, we have found that the
lime should first be slacked in thin layers with about 7 per
cent. of water sprinkled on with a fine rose sprinkler, just
sufficient to cause the lime to separate into fine powder,
then bank it up into a heap and cover it over to keep in
the steam, and allow it to remain in that position for over
a week, or until it becomes thoroughly cooled. Afterwards
mix it with the fluid at the rate of two parts fluid to one
of lime, and mix it together well, when a solution is
produced that is heavy enough to bear down and be
attracted by the solids held in suspension by the sewage,
and if the lime is delivered into the fluid sewage at the
rate of eight grains or over of slacked lime to each galion
of raw sewage, and the lime solution is delivered into the
sewage at the point where it enters the works, so that the
action of the pumps and sharp angle movements will thor-
oughly incorporate the lime solution with every particle of
sewage in cqual proportions, and then the sewage is
allowed to rest motionless for » short time, the lime will
settle to the bottom of the tank, leaving a colorless clari-
fied fluid behind it. But if sufficient be not put in, and
it is not properly mixed with the sewage, or the solution is
made from hot fresh unslacked lime, then it becomes
saturated with the fluid, and docs little or nothing towards
compelling thedirt to separate from the water of the sewage.

It can be easily found out when the lime is properly
incorporated with the sewage by filling a clear glass vessel
with the sewage from the point where 1t erters the tanks.
The liqud will appear full of small globules or flakes simi-
lar to the air during a heavy fall of snow. If the fluid is
allowed to quictly rest in the glass, it will be seen that the
flakes scttle down to the bottom, leaving a clear fluid,
which, though beautifully clear, 1s strongly tainted by ur..e
and hime, and if preserved in a bottle it will soon be scen
to ferment and change color, proving that it needs filtering,
zad hat linie should not be used to clarify sewage if that
sewage 1s dischargea unputified into fresh water.  The
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sewage at Hamilton did not show the presence of the pre-
cipitant when I examined it.

We have gone into the details of Hamilton sewage
works as we found them when we had the privilege of
inspecting the plant and process, and have used the printed
reports of the city engineer to get at the expenses, and so
give our readers the facts in regard to the purification sys-
tem that is held up as a pattern, though the cost per head
of population for construction of the plant is over $2.25,
and the annual cost of management, including interest on
capital, shows at least 75 cents per head for clarifying less
than half the daily run of sewage. Granting that the sew-
age is really cfficiently clarified, if purification filters are
built and the sewage after being clarified is purified, then
the cost to the ratepayers will be almost twice the present
amount ; and should all the sewage be handled that flows
to the works the cost inay be increased by one-half again,
so that a stiff bill will have to be paid by those who adopt
this system.

In Europe many millions of dollars have been wasted
in the erection of useless and inadequate works, many fine-
looking plants have been built and operated to mislead
and keep the people quict, by pretending to do a work
that they certainly were not doing, and glowing and mis-
leading reports have been published about them. But
careful inspection by the government officials has shown
these works n their true hght. All the defects and the
reasons for these expensive failures in Europe have been
published, and Canada can have the benefit of the Gid
Country's fifty years’ experience and expeniments for
nothing. She can avoid the expensive works and pitfalls,
and adopt systems that have cost large sums of money to
discover. It isa remarkable fact that the systems so far
adopted by Canadian towns are the ones that are the most
expensive and the least efficient of a majority of the
methods at present in use in Europe.

Jus. Walker, of Parry Sound, Ont., fircman on an engine
onthe CA & O.A & ™7 Railway, was instantly killed in a
rear cnd collision last month near Parry Sound

The bill to incorporate the Nickel Steel Company of
Canada, provides that the company, with the consent of the
Governor-in-Counail, may lease or purchase the following lines
ol railway. Bay of Quinte, Central Untantio and Irondale, Ban-
croft and Ottawa Railway.

McGILL UNIVERSITY.

McGill University is one of the world's great universi-
ties, not only because of the massive piles which shelter its
lecture rooms and laboratories, and the great money value
which they represent, but on account of the standing in
the world of intellect of the men connected with it and the
enthusiasm which they bring into their academic work.
The university is a monument to the liberality and public
spirit of a large group of Montreal's most distinguished
citizens. The first of these was Hon. James McGill, who,
dying in 1813, left the manor of Burnside to endow a uni-
versity in which one college was to be called McGill.
From this beginning the present flourishing institution has
grown up, and the original endowment has grown by gifts
from private individuals from one hundred and twenty
thousand dollars to almost four millions of dollars.

CHEMICAL AND METALLURGICAL DEPARTMENTS
OF McGILL UNIVERSITY.

On the authority of Dr. W. C. Roberts-Austin, C.B.,
chemist of the British Mint, McGill University has now
the best equipped metallurgical laboratory in the world.
A similar remark might be appiied to the mining depart-
ment which has been in operation since March 1st. The
mining department of McGiil is splendidly housed in the
McDonald Chemical and Mining Building, as shown in
the accompanying engraving. The building is five stories
in height, with basement and sub-basement. Extending
from either side, at the back, are two large wings rising as
high as the top of the ground floor. In these and in the
rear part of the building are situated the principal rooms
devoted to mining. There are the ore dressing room or
mill, the smelting room, the mectallurgiral laboratory, the

-assay laboratory, wet assaying rooms and the teaching

" departments. These occupy a floor space of about thir-

teen thousand square feet.

The ore-dressing room has a twenty-foot ceiling and
occupies the whole north wing. Here the ores of silver,
copper, ctc., and gold-bearing quartz in the condition in
which they leave the mines, are received, and turned out
metals in a form suitable for the furnace-room. The ores
of gold, silver, copper, lead and iron arc most important—
but others can also be treated by this plant. It is full size
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and differs from the otdinary mune equipment 1 that it is
much more catensine. Tue usval comimercial plant s
designed as a matter of course to treat the ure of one
mine, but the McGill appliances are sufficient to treat any
kind of ore found in the Dominion of Canada. The
student trained hete will thus be at home with any first-
class mumng plant, and the plant at McGill being devoted
to research and invesugation only, unhke the average
commeraial plant, will be the means of producing many
improvements 1n the methods of ore treatwent now in
vogue. The equipment consists of three rock crushers,
known as * Blake, *- Dodge and * Comet’ muaclines,
two battenies of stamps, one of five five-hundred-pound
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heads, the other of two of a thousand pound heads cach; a
Huntington mill; coarse and fine crushing rolls ; trowels
and sieves; Hartz and Collum jigs, revolving, bumping
and belt tables, and varivus pieces of apparatus such as
magnetic scparators, etc.

The crushers reduce the large fragments of rock to
make casicr the separation of the metal. The machines
consist essentially of jaws moved by levers of great power,
Into these the large pieces of ore fall, and are broken to a
size convenicnt for the scparating machines. The
crushers are set in a high platform, the ore being carried
up tothem by mecans of a bucket clevator. The broken-
up product of the crushers drops down, and is received in
trucks which are capable of being rolted along the floor,

ot being huisted up and moved abuut by the vvethead
systan of travellers.  According to its hind, the ute oun
leaving the crushers is carried to the stamp batteries or to
the Huntington mill. Into either of these machines it is
fed by an ore-feeder. In the stamp batteries the ore is
pounded by swift blows from heavy hammers until it
becomes a powder. Then, if 1t is gold ore, the mixed
powder of gold and rock is passed into a quantity of mer-
cury in a pan. The gold forms an amalgam with the mer-
cury, and is held while the valucless ruch is tahen out.
The heavy bluws of the stamp battery are borne by a
huge block weighing many tons, which eatends deep into
the carth. The Huntington mill accomplishes the break-
ing up of the ore in another manner, The ore being fed
in falls into a heavy, tub like receptalle, in which are four
heavy iron disks attached to a shaft, in the centre, which
revolves rapidly. The dishs are so attached that they are
free to move toward or away from i1he centre within the
limits of the tub, but centtifugal furce caused by the revo
lution of the shafts heeps tham against the sides of the
tub, and they revolve as they move thus in a circle. The
ore is thus moved about inside, and is ground up intv
small fragments.

The methods of separating the ore from the ruch
involve a number of interesting machines. The Frue
Vanner is one of these. It consists of a wide continuvus
sheet of rubber, with turned-up edges, stretched upon two
revolving cylinders. One cylinder is lower than the other,
so that the plane of the rubber sheet is inclined <lightly.
The broken mixture of metal and rock is fed upon
the central part of the incline, and moves up (the
sheet moving in that direction), until it encounters a
spray of water which impinges on the sheet and
carries down with it the rock. The metal being of
greater specaific gras:tr. holds its place on the sheet in
spite of the water, and s carnied until automatically
washed off into a basin prepared ferit. The jig separator
1s fed from three large hoppers connected to a revalving
screen immediately above it. Through all its compart-
ments water flows continually, and the ore is separated
and sorted into the several qualitics according to its specific
gravity and size. The amalgamator and settler are rather
«omplicated instrtuments, which extract gold from the slime
resulting from previous separating processes.

As a preparatory process to treatment on the Ritlen-
ger table or Evans Buddle the pointed box may be used.
This is a series of boxes or basins of conical shape, and
varying in size. The sand from the stamp battery is fed
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first into the smiallest bua, through which a stream of water
is flowing so swiftly that unly the la.gest grains are allowed
to sink. The ramainder is carriedinto the neat larger boa
or basin, where the water spreading out has a less velocity,
and the next size of grain is deposited, and so on.

STaNrS—=JMINING AND METALLUKGICAL DErT —=McGiLL.

The Evans table serves to concentrate slimes and fine
sediments on a circular bottom. It i3 a large round table
sloping from the centre. As the table revolves the slime
is fed upon it at the centre and flows toward the circum-
ference, leaving in its progress the heavier portions of its
constituents, while the surface is continually swept smooth
by means of revolving brushes. Thus the particies of dif-
ferent densities are arranged in concentric circles, and can
be carried by properly directed jets of water each into its

proper receptacle.

The Rittenger table is a huge inclined plane of plate
glass, whicli is jetked abruptly frum side to side and mixed
pieces of orc are sorted as they travel down its inclined
surface, water flowing along with them. The repeated
Jjetks cause the heavier pieces to travel steadily away from
the lighter, and eventually the two come off the table at
opposite corners. A good deal of the ore reduction machi-
nery is supplied by Fraser & Chalmers, Chicago.

Adjoining the ore-dressing room is a second very large
room used as the smelting room. Here the ores will be
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roasted or smelted, which ever is necessary. The room
will contain an English cupellation furnace, a reverberating
roasting furnace, a Bruckner cylinder and a twenty-inch
water-jacket furnace, as well as two-pot furnaces, cach
cighteen inches in diameter. Part is the tool room, and
alongside is a small motur to run the machines in the

immediate vicinity.  The lowest flour of the south wing 1s
taken up by the assaying reoms. In the dry assaying
ruutn ate fuurteen assaying furnaces of the best and latest
pattern. Opening from it is the balance room. The
apparatus of this room is of the sort commonly used in
chemical laboratories, and the rooms themselies are nicdly
finished with white and buff-colored enamelled brick.

The portion of the building devoted to teaching, and
designing and drawing rooms, is admirably arranged. The
lecture room is fitted with numerous appliances for demon-
strating the subjects taught, including an electric lantern
for illistrations. Adjoining this is the office of Dr. PPorter
and his private research laboratory.

The portion of the building occupied by the
cheniical department is spacious and well equipped,
and the ground flour and first basement fluur are lectute
theatres cunstructed on the latest plans.  Throughout the
buildings are lofty ceilings, ample lighting and wcodern
appliances fur ventilating and guarding agaiust fires. On
each of the three floozs above the ground floor, extending
all across the back of the building, is a large room—each
of which is fitted up as a chemical laboratory, with every
comentience and appliance which has been suggested by
the experience of all the largest chemistry schools in
the world. In addition to an unusual accommodation in

A Lecture Room--MINING AND MEeETALLURGICAL Derr. M Gitp,

the line of draught cupboards for the carrying off of
unpleasant or poisonous gases, there is a system of large
flues in every part of the building connected to large venti-
lating fans in the roof. A noticeable convenience is a
store.-room on each floor adjoimng the elevator. On the
first floor in front are the offices of Prof. Harrington
and s assistants and a commodlous library and reading-
room.

Among the many citizens of Montreal who have given
largely for the provision of educativnal facilitics in that
city, nonc has been more gencrous in giving, nor has any
one made wiser disposition of his gifts, than W. C.

'amount in bu1ldmgs and funds to almost two millions of
dollars, being more than has been given by any other
Canadian to any educational cause.

Mr. McDonald is the youngest son of the late Hon.
Donald McDonald, some time President of the Legislative
Counci! of Prince Edward Island, and is grandsvn of Capt.
John McDonald, sth chief of the Clan Macdonald of
Glenaladale, who after founding the Scotch settlements at
Tracadice, Scotchfort, Glenfinmin and Fort Augustus, P.E.I,,
scrved during the Amenican Revolationary War as a
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W. C. McDoxatp.

captain in the S4th or Royal Highland Emigrant Regiment.
He was born at Glenaladale, Tracadie, P.E.I., 1833, and
was cducated at the Central Academy, Charlottetown, also
obtaining his business training in that city, under the late
Hon. Daniel Breonan. He left P.E.I in 1854, and remov-
ing to Montreal became an importer and general commis.
sion merchant there. Subsequently, he embarked in
business as a tobacco merchant and manulfacturer, and now
owns the largest tobacco factory in Canada. He
is a governor of McGill University, a governor of the
Montreal General Hospital, and a director of, as
well as the largest shareholder in, the Bank of Montreal.
Heis an honorary member of the Architects’ Association of
Quebec. Among his gifts to McGill are : $20,000 to the
Thomas Workman endowments for mechanical engineer-
ing ; the ercction and equipment of the W. C. McDonald
cagineering Luilding, valued at $33u,000, and an endow-
ment for its inaintenance , the endowment of the chair of
Electrical Engimeering with the sum of $30,000; the
crection and equipment of the Physics huilding, valued at
500, a0, and two chairs of Physics, with cndowments
amounting to $yu,uwu, the endowient of the Faculty of
Law with $150,000, a further sum of $1350,000 for the
maintenance of the engineenng bunding ; $50,000 towards
the endowment of the Pencinn Fund, and the erection of a
new Duil¥ing for the depart ent of chemistry, miving and
architecture, at a cost of $500,000.

The Goldic & McCullach Co., of Galt, Ont.. have shipped
a bhig Wheelack engine to the Montreal Belt Line Railwav
Company  The cngine weighed 10440 pounds

The Muutzeal and Svuthern Counties Raiway  Company.
which obtaied ats charter last gear. has been given power to
wiend s opcratiuns to the wounties 01 Beauharnois, Cha-
teanpuay. Huntuyudon and Napicrvnie, and bonding powers
srcased from $20.000 to $25000 a mule, m addition to pre-
liance stock, §i0.000 2 mute. There are extensive powers 1or
connccing with other railway companies or crossing the St.
Lawrence, and for amalgamating with other compames, but
the company 1s debarred trom runmng along the streets of
Monireal or adjommng mumicipalitics.  Powers are also mven
to run sicamers, mamtain pleasure grounds, and sell clec-
tncity for light, heat or power.

HYDRAULIC LABORATORY, M'GILL UNIVERSITY.*

BY HENRY T BOVEY, M INST. CX, LLD, BTC, ANDJ T FARMER, MA I,

The laboratory is 39 feet in length and _1 feet in width  On the
north side, ncar the centre, stands the experimental tank, having its
basc on a level with the bottom of a flume The flume, whichis 5
fect wide and 3 feet 6 inches deep, runs from the tank and terminates
in an adjustable weir, ‘The water flowing through the flume may pass
over or under the weir and may run to waste or may be madeto pass
into five large carefully cahbrated tanks, § iaches belew the floor level
and ranged in series on the south side of the laboratory. The coverirg
of the tanks is on the level and forms part of the floor. Over the
casternmost of the tanksstand the experimental pump on a base formed
of suitably designed carrying girders or trunks. The section pipes
descend into the tank and thus allow the water passing.

On the west side, at convenient points along the flume, are the
following picces of apparatus® A 16-inch Pelton wheel, with brake
attachments, a turbine tester of special design and =n experimental
centrifugal pump  Along the west wall is fitted up a Rife hydraulic
ram with all the necessary pipes and tanks for experimental work.
The pumps are driven from a line of 3%-inch steel shafting near and
runnirg parallel with th: east side of the laboratory. The shafting
is operated by a 100 h.p. Mackintosh & Seymour high-speed horizon
tal engine, standing in an adjoining room. By means of an clectro
magnetic coupling, designed by Prof. Carus-\Vilson, and connected
with a switch conveniently placed near the experimental pump, the
main shaft can be almost instantancously thrown in and out of gear,
and without sudden impact or shock, as the circular armature permits
a partial rotation until the resistance is overcome. A go h.p. auto.
matic recording transmission dynamometer 1s placed on the shaft
between the magnetic coupling and the nearest point at which power
is transmitted. An S-inch line of piping makes a complete circuit of
the laboratory near the ceiling. The several pumps and motors are
connected with this circuit, and the movement of the water is con-
trolled by suitably placed 8.inch straightway valves, branch tees,
elbows, etc. By means of a short vertical length of S-jnch piping,

terminating 1n a goosc neck, the pumps can be made to discharge 1nto
the tup ui the eapenmentai tank, frum wiuch the water passes into the
flume, then into the large tanks, and is thus again available for supply
The whole of the water used n the laboratory 1s drawn from the ciy
bigh level reservoir, which gives at the base of the tank a pressure of
more than 120 lbs, per square inch. The city service is connected
with the S-inch circuit, which can therefore, if desired, be made to act
as a supply pipe to the turbines and other motors. Provision is also
made for connecting the latter directly with the city service. The
pumps and motors all discharge into the flume, and the water then
passes over the weir where the volume of discharge can be measured.
If the volume is not too great, it can be at once measured by passing
the water into the large calibrated tanks,

The weir may be used the whole width of the flume withour side
contractions, but by means of suitable cheeks one or more side con-
tractions can be introduced and the width of the weir diminished to
any required extent, or the weir may be subdivided into two or more
indcpendent weirs A large number of experiments hare already been
made to determine the co-efficient of discharge with and without side

*Extracted from a paper read before the Canadian Socicty of Civil Engincers,
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contractions, and with different depths of water over the weir lip. The
results will be given as soon as the experiments have been completed.
The water may be conveyed to any one of the five tanks through an
iron channel provided with properly placed manholes, and the five
tanks can all be connected together by means of a 1oanch pipe run-
ning along the bottom of a deep trough next the wall, and having the
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necessary valves and 6-inch branches communicating with the several
tanks The water may also be run to waste through this 1o-inch pipe.
In this channel and next the weir there is a flap-door with edges
inclined at 459 to the vertical The edges of the gap closed by the
door are also inclined at 45¢ to the vertical, and the fit between the
door and gap has been made as perfect as practicable An india
rubber cord is inserted in an endless groove running along the centre
line of the edges, so that when the door is closed and pressed home it
is absolutely water-tight The door can be instantaneously opened
and closed by means of a lever and a system of links acting as a toggle-
joint, and cach movement is recorded by an electrical chronograph.
In any given cxperiment the door is opened and the water allowed to
run to waste until. the head over the weir lip is steady, when at a
signal the door is instantancously closed, when the water is conveyed
by the channel into any or all of the tanks.

The stand pipe for the fire hose rises vertically at the back of the
tank and extends to the full height of the building. At the base it is
provided with a number of unions varying in size from six to oneinch,
and to these umions are attached the hines of piping for pipe-flow
cxperiments. The position of the stand-pipe was selected so as to
allow of straight lengths of more than joo feet of pipe being used. To
securc a uniform pressure a Locke Regulator bas been provided, which
responds, though slowly, to a variation in the pressure. A special
picce of apparatus for hose testing has been placed in the scuth-west
corner of the laboratory. It 1s connected by hydraulic piping with
the Blahe pressure pumps in the testing laboratory. A large number
uf tests have been made on the strength, and on the longitudinal and
circum{erential extensibility of different varicties of hose, which in the
great majority of cases was in lengths of 50 fest. The pressure, which
often exceeded Soo Ibs. per square inch, was directly indicated by a
standard Crusby gauge, while the ime and pressure were also regis-
tered automatically by a recurding gauge specially designed for this
work.

Of the remaining apparatus the following may be bricfly noticed . -

Aglass tank, ;2 inches by 18 inches by 12 inches, with circulac
diaphragm chamber at onc end.  This serves to illustrate vortex ring
motion, and also, with the aid of glass tubes with flared ends and of
different diameters, the critical velocity and other stream-line pheno-
mena Inverted glass domes, with an orifice in the bottom, with
which are demonstrated the phenomena of circular and spiral vortex
motion, of the inversion of the vein, etc. A series of very carefutly
made nozzles with a perfectly smooth bore, and having pressure gauge
attachments at cach end. Each nozzle is 36 inchesin length between the
gauge connections, and hasa taper corresponding toa diameter, varying
from 3 inches to 2}y inches in the largest to 3 inches to ¥4 inch in the
smallest A series of sixty hydrostatic gauges, each with a range of 20
Ibs anc embracing pressures up to 140 Ibs. per squarcinch. The gauges
arc graduated totenths of a pound, and therange of every gaugeis over-
lapped by the two consecutive gauges. A mercury column 27 fect in
beight, isfixed to the north wall near the experimental tank, and in addi.
tion to this there are several small portable mercury columns, which

are used in the experiments for determining the resistance to flow in
small pipes due to elbows, bends, convolutions, etc.  These pipes are
13 in number, have a smooth bore and are 34 inch in diameter. The
laboratory is also supplied with a Venturi and other piston and rotary
meters, a number of hook gauges, Darcy's improved Pitot tube, brass
standard gallon, quart and litre measures with glass strikes, etc., etc.

There are several copper measures of capacities varying from 10 to
100 gallons. Théy have been carefully culibrated, and the calibrations
are frequently checked.  When in use they are placed upon a plane.
table with adjustable feet so that a true level can be always main.
tained. Each of the large tanks already referred to is G feet by 3 feet
- 6 inches by g fect deep, and discharges into the 10.inch header through
, & G-inch straightway valve. Each tank is also connected with a
separate vertical 4-inch brass pipe, in which the water freely rises and
falls with the water in the tank. This forms the float chamber. These
tanks have been carefully calibrated, and the contents can be readily
measured to within the sixteentb of a gallon. The float is attached to
a vertical 2 -inch brass rod with a pointér at the upper end, indicating
on a brass plate the quantity of water in a tank. A fine cord, fastened
to the top of the rod, rises vertically, passes around a frictionless pul-
* ley, and carries a constant weight at the end which counter.balances
the rod, etc., keeps the cord taut, and so preveats the pointer from
_ rubbing against the plate.
’ The experimental tank is of cast iron, is 28 feet in height, square
in section, and has a sectional area of 25 square feet. Every care was
taken to make the inside surfaces of the tank walls perfectly flush,
and to this end the flanges, by which the several sections were bolted
together, wers placed on the outside.

The impact appa.atus was constructed for the purpose of deter-
mining the force with which jets from orifices, nozzles, etc., impinge
upon veins of different forms and sizes. A massive cast-iron bracket,
8 feet in length, has one end securely bolted to the front of the tank,
and the other supported by a vertical tis-rod from one of the oak beams
in the ceiling. The upper surface is provided with accurately planed
slides, which are set level about 5 feet above the orifice axis. If, from
any cause, the end of the bracket farthest from the tank is found to
be too high or too low, the error can be corrected by loosening
or tightening the nut on the tie-rod. The balance proper is carried by
a sliding frame, which can be moved horizontally into any position
along the bracket by means of a rack and pinion actuated by a sprocket
wheel with chain. At oneend the frame has two cqual arms with a
common horizontal axis parallel to the bracket, and each arm has a
stop on its lower surface which serves to limit the oscillation of the
balance. The balance, in its mean position, consists of a main trunk

with horizontal axis rigidly connected with a vertical slotted arm and
with two cqual horizontal arms at oncend. The ccmmon axis of the
Iatter is horizontal and perpendicular to the axis of the main trunk.
+ The hardencd stee! knife edges of the balance are 4 fect centre to
centrc, and rest in hardened steel Vees inserted 1in the ends of the
sliding framc on cach side of the bracket. The bottom of cach Vee s
in the same horizontal line (called the axis of the Vees) at right angles
to the bracket. A bar with the upper portion graduated in inches and
tenths has a slot in the Jower portion, which is bent intoa circular seg-
ment of 934 inches radius  The bar slides along the slot in the vertical
arm of the balance. A radial block, with the holder into which the
several vanes are screwed, moves aloog the slot in the circular scg-
ment, and may be clamy:d in any required position, the angular devia-
tions from the vertical being shown by graduations on the segment.
Thecentre of this segmeatin every case coincides with the central
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point of impact on a vane isin the vertical axis of the balance arm,
and is alse vertically below the axis of the Vees  Thus the jet can
always be made tn strike the vane both centrally and normally  The
scale pan hangs from a knife edge at ane end of the horizontal arms of
the balance, while to the other end is attached a fine pointer which
indicaras the angnlar moveme nt of the balance on a graduated arc fixed

to the sliding frame. The balance is in its mid-position when the
pointer is opposite the zero mark. \When a vane has been secured in
any given positiun, the prehiminary adjustment of the balance is cffected
by moving aheavy castiron disc alung a horizontal screw fixed into
the main trunk  Tlic sensitivencus uf the balance is also increased ur
Jimiunished by raising or lunering heavy weightson two vertical screws
in the top of the trunk.

In motor testing it is oiten of importance to know the pressure of
the water at certain points in the supply (or delivery) pipe, and, gener-
ally speaking, it is impracticable to employ ciiaer a mercury or a water
gauge. The pressure is therefore observed by standard Bourdon
ganges, of small individual range, which are frequently tested, a record
being made of the errors. The method usvally adopted to diminish
the oscillating cffect of the gavge of the fluctuation in the flow is to
connect the bore of the pipe with an annular chamber by a number of
small holes. 1n the McGill Laboratory these holes have been replaccd
by a continuous opening around the bore, less then .005 inch in width,
with the cbvious result of obtaining a better mean pressure. Similar
chambers are also being used in eaperiments on the resistance of
bends to flow. There are foar sets ot bends of 1 1nch, 1% inch, z-inch
and ganch diameter, and cach set consists of 30 bends, 10 having a
radius of onc diameter, 10 of two diameters and 10 of four diameters.
At the central cross-section of ecach bend, provision is also made for
ascertaiming the pressure, cither by a mercury column or by a gauge,
at the cextremitics of the radn to the outer and inner surfaces of the
bore. The chambers for the bends are combined with union couplings,
of the same bore, which allow the attuched part to be swivelled
through any required angle.

The speed of the motor is taken by a revolution counter and also
by atachometer. A sliding slotted sleeve at one end of main shaft of
the motor can be made to cngage with the spindle of the revolution
connter, which can therefore be readily thrown in and out of gear
at the commencement and end of a test, and the readings can be
taken at leisure. The tachometer is supported on a bracket fixed to
the motor frame, and is Jriven by a cord passing over a pulley on the
motor shaft.

Besides a Halpin brake of 5o h.p. capacity, the Jaboratury is
equipped with a friction brake which has beea designed by Mr.
\Withycombe, the scperintendent, and which can be used with wheels
both of the horizontal and the vertical type Tt possesses many novel
features of which the most important are:  That it is sclf-adjusting,
and that a single direct weighing gives the total drag  The brake

heel is of castiron and finished on a lathe The outer and inner

e
- - e

surfaces of the rim are shrouded, the shrouding on onec side being
formed by the solid disc conunecting the rim with the boss. A stream
of water is delivered tangentially into tho channel inside the wheel
through a narrow rectangular mouthpiece of nearly the same width as
the channel  The surplus water is carried away by a scouvp of some-
what similar form but reverse in action. The tight portion of the
brake band is of leather, and the slack portion consists of two strips
of copper. In the mean position, cach portion embraces about one
half of the circumference of the pulley, and its end is attached toa
Jug projecting from a rod. The lug to which the slack portion is
joined is capable of «liding along the ‘rod, and by means of a screw,
can be adjusted so as to increase the slack tensiun as desired, and
therefore to produce any required total drag  The rod in the direc
tion uf its length has a practically frictiunless range of five inches,
which cureespunds tu a variation of abuat iC° ia the angle of band cun
tact. The resultant force alonyg the rod is the Jdificrence between the
tig" .t and slack tensions, and measures the drag  The furce i> balanced
by dead weights which are placed in a tray at the tup of the rud for a
vertical wheel, and it the wheel is horizontal, in a scale pan suspended
by a cord which passes over a frictionless palley and is attached to the
head on the rod.

If from some cause, the band friction should increase, the drag
would also increase, and there would be a corresponding movement of
the rod. Thus a portion of the leather band would be unwrapped,
while an equal portion of the copper band would be brought into con-
tact. lut the frictional co-eflicient for leather exceeds that for copper,
so that the drag would be less ard would continue to diminish until it
again balanced the weight. The reverse, of course, would be true, it
the band-friction should diminish. The rod would move in the oppo-
site direction, an excess of the leather band would be brought into

“contact and the drag would continually increase undl equilibrium was

again restored. Hence, within a certain range, the band will find a
position of equilibrium, although the friction may vary, and the total
drag will then be measured by the dead, weight in the tray or in the
scale-pan., If the movement of the rod should be so great that it may
come against one of the stops provided to limit its action, the drag
can be readjusted by means of the screw attachment. This. however,

.

is very unlikely to happen, as the range already allowed is sofficient to
admit of a large variation in the value of the co-ufficient of friction.
It has been found that the best results are obtained by running the
whcel without any lubricant on the rim; care should be taken to pro-
tect therim from water or oil, which would necessarily prodece a con-
siderable variation in the frictional resistance. This brake has been
in use only a few months, but in the several trials which bave been
made it has fully realized the expectations that had been formed of 1ts
cfliciency. 1t has been employed in measuring directly off the jack
shaft the power developed by a € inch turbine with vertical axis and a
16-inch Pelton wheel with horizontal axis.

Y
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The whole of the water is discharged into the flume, and passes
over the weir into the large cahibrated tanks. 1f the quantay is too
great to be measured in the tanks, the water 1s run to waste and the
di.charge calculated from the normal wetr formula. Co-efficients of
discharge have been found for vatious depths over the lip, and the co-
effictent for any particular depth can be very approximately determined
by interpolation. The depth over the lip is obtained by meuns of the
- depthing  apparatus, which consists of a deep girder stretching
across the flume and carrying three hook gauges with Verniers which
read to .0o1 inch.

The centnifugal pump 1s erected over the flume 1n a framework
which allows 1t tu be raised ot lowered so that the heights of suction
and discharge may be vanied at wiil. For this purpuse the piping is
made 10 1nterchangeable lengths of 2 feet. The pump i> driven by a
y-inch belt and discharges into the ceiling aircurt already described.
From this citcunt the water 1s delivered into the top of the eaperimental
tank, flows intv the adjuimng flume, passes uver an intercepting weirt
for calibration and s then again cunveyed alung the flume to the
pump. Thus, the same water can be used over and over again.

The turbine is supported upon an angular flange bolted to the
bottom of a cast-iron cyhinder. An 8 inch tee is secured to the crown
of the cylinder, and a cover with a specially designed gland is bolied
to the upper flange of thetee. The jack-shaft passes through this
gland, which forms an almost frictional bearing. No packingis re-
quired, as provision has been made for carrying away any slight leak-
age tbat might occur. The jack-shaft passes through a piece of
pipe screwed to the bottom of the cover and extending downwards to
the cylinder, so that it is protected from the impulsive efect of the
inflowing water. The supply pipe is connected with the horizoatal
branch of the tee, and the entrance of the water is controlled by an
8-inch straight-away valve placed at some distance from the opening.
The gates of the turbine, for example, onc of the New American inward
and downward flow type, arc worked by means of a shaft extending
from a pinion geared to the toothed quadrant and passing through a
gland in the crown of the cylinder The upper end of the shaft is
provided with a handle and pointer, which indicates on agraduated
quadrant the extent of the gate opening. Suitable pressure gauge
connections have been arranged in the upper and lower parts of “he
cylinder. Thepowerof the turbine isdetermined by the friction brake
already described.

The expenmental pump 1s of the vertical tnple-throw single act-
ing plunger type, and 1s driven by two io-inch doublo leather belts
running on 484nch pulleys formed on the outer crank throws, or discs.
The plungers are 7 inches in diameter and have an 18-inchstroke. The

approximate maximum delivery 1s estimated to be 1,000 gallons per
minute when the pump is running at a speed of 150 revolutions per
minute against a pressure of 120 lbs per square inch. The suction
valve chambers are placed directly over the calibrating tank nearest
the cast wall, and draw the water from this tank through two 10-inch
suction pipes. Each discharge valve chamber 1s directly connected
with a 12-inch header, which discharges into the $-inch ceiling circuit.
The water may bd.made to fluw in almost a direct lhine to the paint of
discharge, or it may be made to pass around the three sides of a rect.
angle so that the effect of the additional bends and increased length
of piping may be cstimated. The water flows into the experi-
mental tank at a puint 20 feet abuve the level uf the discharge valves.

One of the features uf the pump is the provision made that the
valvescan be taken out and replaced by others of a Jdifferent type. The
valves at present in situ are a k:edler valve and two with groups of 30
ciccalar dise valves of 13 inches diameter 10 each. In addition to the
usual pressure gauges, tachometer and revolutiun couater, the pump 15
fitted with a specially designed cuntinuous triple indicatur apparatus,
which autographically records during any given time of a tual the

speed, variation and duration of the valve chamber pressure at any
point of the stroke ~ Sight holes are provided for observing the move-
ment of the valvesand indicators for recording their lift. A special
recording gauge also registers the pressurein the delivery pipe. Asthe
pump is for experimental work, it has been made unusually hcavy, its
total weight being about 55,000 1bs. The plungers, valves and valve
scats, all internal screws, nuts, etc , are of bronze, and weigh more than

3.700 lbs. -

TORONTO AND SEWAGE DISPOSAL.

Editor CAXADIAN ENGINEER ©

Sir,—On March 17th, Jno. McDougall, of the Detroit Purifica-
tion Company, who pushes the old system of the International Water
and Sewage Purification Company, of London, England—which com-
pasy has within the last two years improved its methods by making its
filtering process into an intermittent, in place of a continuous flow
system, thereby purifying the sewage by bacteria which require atmos-
pheric air regularly at short periods—appeared before a special
committee of the Toronto City Council and described the method of
trcatment, and also showed blue print drawings of the precipitatiog
taoks and filters that they adopted. The plan of the tanks and full
information we have before published 1n the October and November
1ssucs of 1896, and the March and May issues of 1897.

Mr. McDougall'sremarks showed that his company keeps to the old
methods of continuous flow both in the settling tanks and filters, while
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his principals in Fugland have been compelled by the sanitary inspec
tors to march with the times and adopt the intermediate system. This
system is about the most expensive one that can be adopted, and
inclurdes some intricate sludge machinery that soon gets out of order and
is really unnecessary Uecause the sludge will come away better without
w  The ferresone precipitant necessary to this system would be a
heavy, constant and uscless expense  The polarite used fur the fil-
trate is said to coat §30 per ton, and it is now a recognized fact that
screenings uf coal that only cost $2 30 per ton, are far more efficient
and lastitg, when used as a filtrate, standing ahead of every sther
matenial cacept charcoal made from woud or tuwns’ garbage On page
s« of the March, iSy;, issue of Tus CaNaian ENGINBER, there is a
table shy ing the cust uf sewage dispusal in twenty tuwns of England.
“The last one, Swinton, is worked on Mr. McDougall's plan. Of this
town, Mr. McDougall's company states that there is 16,000 population,
the average daily scwage is 300,000 gallons, that they can give their
sludge away, that their tank capacity is 240,000 gallons, that the plant
cost $30,000; it costs $3,000 cach year to manage it and pay for ferro-
zone The popnlation of Toronto is over twelve times that of Swin-
ton, and Dr. Sheard said that there will be a much larger quantity
of sewage per head discharged in Toronto than in British towns. In
that case our sewage works may cost about $360,000 for plant, and
$36,000 per year after, and then we might have to provide sludge
presses and furnaces to burn the sludge cakes in addition.

Mr. McDougall was ably supported in showing the advantages of
his company's system by Mr. Warner, who had come all the way from
Nottingham, England He is the patentee of the Low Temperature,
Slow Burmng and Naturat Draught Garbage Destructor, which has
been fully described in page 286 of the last February issuc of Tug
Caxabiay Excinerr. When answering a straight question put by
Ald. Lamb, Mr. Warner stated that the Toronto garbage destructors
were similar to the ones he built twenty years ago, and it will be
admitted that the bigh temperature fume consuming, quick burning
and heat raising destructors ave five years ahead of the low tempera-
ture ones, so that Toronto must be a quarter of a century behind
similar towns in this line of sanitary appliances. The sayirg of the
late Benjamin Franklin, viz., * Be careful that you do not pay too
much {or your whistle,” is applicable when a sewage scheme is under
construction ExeerT.

Toronto, May 15th.

CEMENT IN ONTARIO.

During 1897 the cement industry in Ontario has made satisfactory
progress, as shown in the report of the Bureau of Mines. Both the
natural rock and Portland cements are showing a large increase of
production, and manufacturers are ecstablishing a good repatation for
the qualities of the cements they are putting on the market. The
increase, however, is not shown in the number of establishments,
which are two less now than four ycars ago; but in number of men
employed and amount of wages paid for labor, in quantity of cements
produced and in their value there is 2 gratifying evidence of progress.
The number of men employed in these four years has increased from
168 to 231, the wages paid for labor from $44.878 to $89.060, the
quantity of cement manufactured from 85,903 barrels to 181,495 barrels,
and the value of the cement {rom $109,834 to $246,425 The greatest
increase, however has taken place in the production of Iortland
cement, which has gone up from 30580 barrels to 96,825, while the
natural rock cement has only increased from 55,323 barrels to 84,670.
1n value natural rock cement shows an increase of $27,349, while the
Portland ceinent shows an increase of $109,242. This, no doubt, is
largely, if not chiefly, owing to the growiog interest in the building of
good roads in our towns and citics.

All of the natural rock or hydraulic cement works are now situated
alung (he Niagara escarpment, extending frum Qucenston, near the
Niagata Kiver, tu Limehouse, on the main linc of the Graad Trunk
Railway.

wue of the Purtland cement works is situated at Shallow Lake in
Lrey wounty, where the business is carried un by the Owen Souad
tortland Cement Cumpany. New machinery was added duning the
past year, and aev. buildings and more kilns are aow in cuvurse of
crectwn which, when completed early this summer, will bring the out-
put up to user sou barrels per day. Theproduct of the works is known
as the samsun Urand, and the manager states that not a single com-
plaint was recened last yeat regarding the yuality of the matenal put
upon the market. Buth the marl and the clay used in (he manafacture
ot cement at these works are obtained from the bed of Shallow Lake.

The works of the Rathbun Company at Napanee Mills were also
enlarged Jast yeat, and they have now an estimated capacity of about
350 barrels per day. The plant embraces the latest and best develop-
ments 1n Portland cement making, and is constructed with a view to

. 10,000 holes per square inch,

produce material of very uniform quality. The clay and
marl are mixed in proportions carefully regulated by chemical
analysis, and the slurry is so finely reduced n the mia-
ing mills that it will all pass through a seive of 100-mesh, or
Two new burning kilns were erected last
year, making three in all, they arc of the cuntinuvus type, and produce
avery uniform well burnt clinker. In the grinding miil the chinkers
arcground to an extremely fine powder, and, sou finished, 1t 1s conveyed
to bins in a new storchouse, which has a capacity ot 50,000 barrels.
The Rathbun Cumpany s cement sy knuwn as the Star brand, but they
are nuw producing a quality called the silica b ordand.  The marl tor
the wurks is drawn frum an eatensive depusit un the hine of the Isay of
Quinte Railway, and the day fruma prouperty adjuining the wurks.

During the fiscal year ending June 3oth, 1897, Canada imported
210,871 barcels of P'ortland cement, valued 1n the Trade Rewrns at
$252,587 . su there is yet cunsiderable room for expanston in the indus.
try at home.

PNEUMATIC GRAIN-HANDLING MACHINERY.*

—

BY VF.LLZRIC KLIOT DUCKRHAM.

The grain trade of the world has been steadily increasing, and the
bulk of the cargoes and the tonnage of the vesscls is now so great that
the time consumed in unloading and the cost of keeping the vessel in
docks are very serious considerations. To deal with such a large
amount of trade, the old method of working by hand has been gradu-
ally replaced by the use of various machinery, such as the cadless
band, catrying a number of comparatively small buckets travelling at a
speed of about 100 feet per minute in an enclosed trunk, and which
has for some years been in use in America, in Liverpool and else-
where; but where the cargoes to be Jischarged are of a mixed charac.
ter, e g., general goods and packages in the ‘tween decks, and grain in
bulk in the lower hold, it has been found more convenient to use
hydraulic cranes with self-opening and closing grabs, or buckets filled
by hand and self-discharging, or other contrivances with which to hift
the grain, but which can at any time be exchanged for slings or hooks
for the discharge of the ordinary merchandise. In all these methods,
bawever, it is only possible to reach such of the grain as s within the
area of the hatch, the other portion, which may extend 100 ft. or more
fore or aft, has to be trimmed to the hatch by manual labor or by the
so.called stecam shovel. Graia is often brought in bunkers and other
confined spaces in which it is not practicable to employ cither of these
machines, and so the grain in these places has to be filled into sacks
and unloaded by manual labor. But when one has to deal with
present-day vessels of 10,000 tons capacity, representing a capital
expenditure of £70,000, and a debit of £70 for each day in dock, it is
of very great impertance to increase by every possible means the speed
with which their cargoes can be loaded or unloaded. 1In this direction
the skill of the naval architect has been shown, and mast still continuc
to be shown, in so designing the vessels that they may not only be safe
and otherwise satisfactory for navigation, but present the greatest
facilities obtainable for the rectipt and delivery of their cargocs.

It is also of importance that such improvements be made in the
machinery employed that the greatest amount of work may be done in
the shortest time and at the lowest cost, withsafety. It was with such
requirements in view that the author directed his attention to the
cmployment of air for elevating and conveying bulk grain, There was
no originality in this ideca—air under vacuum, as well as under pres-
sure, had from time to time been tried in this couatry and abroad for
this purpose: but several difficulties presented themselves and pre-
vented the successful operation of the machinery. Prominent among
these were the difliculties ot sucking or forcing grain in bulk through
Eipes, of getting the grain out of any vacuum chamber into which
it had been drawn, and of separating the grain and its dust from
the air which had conveyed it. The author feels that he need
not give in uninteresting detail the variuus steps by which these and
other difficulties were overcome, but would at once refer to two types
of pneumatic elevators now in successful uperation, Une of these 1s
employed for the discharge of sia-guing vessels overside into barges at
the Millwall Docks and the Albert Docks, London, Bremerhaven
Hamburg, etc. Inthese the machinery is afloat 1n a hull of, say, 86
fect by 24 feet by 10 feet, in each the machincry under deck consists
of a compound cnginc connected direct with air-exhausting pumps
capable of producing and maintaining a partial vacuum 15 inches of
mercury in a tank into which, sa;, 5,000 feet of air, under atmosphenc
conditiuns, is being admitted per minute. The boilers are of the ordi-
nary marine type, the engines arc surface-condeasing. uUn the deck
of the craft, cnc, or in some cas¢z, two or three towers are erected
cach to support a vacuum tank, which acts as a grain recciver, and 1s
say, 10 feet in diameter by 16 feet high., This tank is coned at the

* From a paper read before the Institution of Naval Architects.
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bottom, and has connections for two or three pipes through which the
grain is drawn with the curr nt of air from the hold of the ship. An
automaticair lock is fitted through which the grain discharges itself from
the tank into the hopper of the weighing m.chines, and after weighing,
it flows into the barge in bulk, or it may be sacked and delivered in
that way. The men required for the discharge of, say, 100 tons per
hour, are an engineer, a stoker, one man: each of .. pipes, a leading
hand, and three others fur moving bargesiand gener». sork. The coal
consumption is about 5 cwt. per hour. This is heavy compared with
the coal cunsumed by the utdinary bucket elevator, but as this pneu-
matic machine effects a Jirect saving of the cost of trimming the gran
to the hatchway, the comparatively greater coal consumption sinks
into insignificance. In fact, the whole operation of discharging 1s often
less than what would have been the cost of trimming alone.

The pneumatic machine has moreover other advantages; it is
worked in all weathers, it notinfrequently happens that the pneumatic
grain elevators are the only ship-discharging appliances at work on a
wet day on the Thame-. In addition to this important saving of the
ship’s time, it is also to be noted that the suction pipes, being sus-
pended from the elevator derrick, can be lowered into the ship’s hatch-
way aund the discharge commenced within a few minutes of the machine
being brought alongside. There is none of the usual loss of grain in
handling, as the cargoes are conveyed within closed conduits from the
discharging ship into the receiving barge, and the grain 1s, moreover,
improved by such intimate contact with the conveying air. This is
specially so when the grain is heated and out of condition. Thesuction
pipes. which are semi-flexible, can be taken by any tortuous route into
the bunkers or other confined spaces, and the grain can be drawn out
therefrom almost as readily as from the ship’s hold. There is obvi-
ously an entire absence of the dangers to life and limb that are insep-
arable from the ordinary lifting machinery. The elevator vessels are
fitted with steam capstans to assist in moving themselves, as well as
the barges that come alongside for loading.

IMPROVEMENTS IN THE ELECTRICAL PLANT AT
McGILL UNIVERSITY.

—

The university has again to thank W. C. McDonald for gener-
ously defraying the cost of estensive alterations and additions to the
light and power station, connected with the faculty of applied
science. The equipment is now installed in a handsomely finished,

L. Herpt, B.ASC., E.E., LLECTURER 1N ELECTRICAL
E~NGINEBRING, McGILL UNIVERSITY.

well-lighted room, and consists of a 30 k.w. Edison-Hopkinson
dynamo, and a 30 k w. Siemens dynamo, cach driven by a Willans
high speed engine, the dynamos are on the shaft of the engine,
making what is known as direct connected units. These two ma-
chines arc capable of lighting the diffsrent buildings of the univer-
sity, supplying current for more than 3,000 lights. The dynamos are
run in series on the three wire system, or if the load is light, onc can
ruu on the two-wire system. In addition there are installed 2 zoo h.p.
Goldic & MecCulloch engine, directly coupled to a 75 k.w. General
Electric dynamo  This machine is set apart for power purposes, the
motors in the building averaging about 110 h,p. It may be also used
for lighting purposes when the demand exceeds the capacity of the
two former dynamos The switchboard is made of dark slate in panel
form, and it is said to be onc of the finest in Canada. The lighting of
the buildings at night is effected by the help of accumulators. The
accumulator room, standing beside the dynamo room, possesses two
batteries of Crompton-Howell storage cells, of a united capacity of
8oo ampere hours. These batteries would discourage the antagonism

of the adversaries ot accumulators, for they are subjected to all kinds
of discharges, and after a usrge of over six years have an all-round
efliciency of 72 per cent.  An ingenious arrangement, devised by Louis
A. Herdt, lecturer in electrical engincering, enables one battery to be
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ErecTricAL PLANT—MCcGILL UniversiTy.
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taken out of circuit, and the other one to be put in circuit during the
night, as soon as one of the batteries shows signs of being discha ged.
The plan of the new dynamo room is such as to permit of the plant
being extended so as to light any furtiier buildings that may be erected
or any of the existing buildings, such ‘as the Library and Museum,
which are at present lighted from other sources. oo )

THe SwiTCH BOARD—ELECTRICAL PLANT AT McGILL UNiVERSITY

To increase the educational advantages of the mechanical engi-
neering department especially, two of the battery of four Babcock &
Wilcox boilers have been replaced by a boiler of the Lancashire type,
and one of the Locomotive type. Both the new boilers were made in
Cauada, one by John Macdougall, the Caledonia Iron \Vorks, Mont-
real, and the other by the Robb Engineering Co., Limited, Amherst,
Nova Scotia.

SEWAGQE DISPOSAL 8Y SUBSOIL IRRIGATION.®
By E. Monux, M. Cax.Soc.C.E.

In October, 1894, the author received instructions from the Hon.
the Chief Commissioner of Lands and Works todevise some means for
disposing of the sewage of Government House, Victoria, B.C., and
though the work undertaken is but on a small scale, he trusts that it
may prove of interest. It was found that the sewage of the building
had been disposed of by the simple cxpedient of running a o-inch pipe
*across a ficld and discharging into the strect ditch, thereby creatingan
intolerable nuisance. The sewerage system of the ¢ty had not bsen

* extended in that direction, and to make connection with the nearest

point it would have been necessary to construct a sewer about 3,600
feet long, nearly all the trenching for which would have been through
solid rock. The contour of the ground being adapted to the purpose,
it was decided to disposc of the sewage by subsoil irmgation. Rcfer-
ence to the books of the water department showed that the house con.
sumption as taken by metre was remarkably smalil, frequently not
exceeding 300 gallons a day.

* A paper rud.b;ioro tho Canadlan Socicty of Cl—vil l_ani;xe;n.
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The only pipes available were 6-inch circular drain pipes, T pipes,
and 3-inch circular drain tiles At a convenient point in the field the
old sewer was cut, and an automatic flush tank built, from which the
sewage passed down a tight 6 inch conductor to the inlet ends of the
3 inch drain tiles.

In laying the drain tiles the following method was adopted: Con-
tour lines having been set out with the level and the trench cut along
them, bricks were laid with a carpenter’s level 8 feet long, so as to
form level and solid bearings beneath the ends of the drain tiles Izid
upon them,

The connection with the six-inch conductors was made by turning
downa 4 X 6T, and making connection with thu drain tiles by means
of a galvanized iron taper. The ends of all the drain tiles are provided
with air vents, made by galvanized iron, and connected with the
drain by quarter bends. The area irrigated is nearly one acre, and it
has not been found necessary to underdrain, as the whole of the dis-
charge appears to be absorbed by the earth The total length of the
drain tiles is 1,463 feet, and from their upper surfaces are from 1o to
12 inches below the ground surface. Their alignment is marked on
the ground by lettered stakes. The flush tank is provided withan L
screen, ) mesh, divided into three compartments by weirs: into the
first the sewage discharges directly through the old pipe ; as the screen
becomes clogged with paper it overflows into the second compartment
and similarly into the third. It has not been found necessary for the
scavenger to clear the screen more often than once in six weeks, though
for other reasons it is done once a month. No offensive smell can be
detected either at the flush tank or on the lines of pipes, nor is there
any indication of excrement sodden soil. The gardener states that the
ground never before produced vegetables equal to those grown since
the sewage system was installed.

The ground to the north-west is considerably higher than the
ficld and garden, and is very rocky. Shortly after the completion of
the work, snow fell, and within a few hours a rapid thaw took place
accompanied by heavy rain, the water actually running over the sur-
face in a sheet. Under the circumstances the tile drains became
surcharged, and when the rush from the flush tank took place it can
hardly be considered wonderful if three or four of the tiles were
broken They were of course easily replaced, and a similar occurrence
guarded against by cutting an intercepting ditch across the field to
lead the surface water into the street ditch. An object sought to be
arrived at was to so proportion the tank that each discharge would
fill all the drains, practically, simultancously.

The cost of labor was high, a good deal of rock being met with in
laying six-inch conductor. The work was performed by day labor
under the author’s instructions, and its cost was: Material, $255.68 .
labor, engincering, etc., $244.30; total, $499.98.

THE POSSIBILITIES FOR SMELTING IN BRITISH
COLUMBIA.*

BY R A HEDLEY, NELSON, RC.

My knowledge of the country and my study of its ores enables me
to make certain statements, which I fecl myself qualified to make
somewhat authoritatively. My data, however, are insufficient to handle
the subject very thoroughly.

Lead smelting offers some difficulties for any plant possible with
present production of the lead producing mines. First, its capacity
would not warrant the crection of a complete refinery, and with-
out it Jead must be refined in the United States, paying a duty of
two cents per pound, while lead in ore pays but 1} cents per
pound. As the bulk of the lead ore shipped is of high grade (over
65 per cent lead) this renders it difficult to compete with the smelters
of the United States, as the difference in freight paid is but slight
To illustrate this point, let us suppose that ore is shipped to the
United States carsying 65 per cent. lead. Assume freight at $8 per
ton, duty is $19 50, inaking $27 50. Smeited here, bullion shipped at
same freight rate will pay $5 20 and duty will be $26, making $31.20.
it would seem, then, beticr to leave a high grade lexd ore severely
alone, unless the product can be disposed of to better advantage than
by refining in the United States, paying duty on lead. Suppose a 40
per cent. lead ore shipped: it will pay freight, $8, and duty, $12,
making $20. Smclted in this couutry and bullion shipped, freight will
be $3.20 and duty on lead $16, making $19.20.

. This is in favor of smelting as regards these two items of cost.
Now the ores carrying 4o per cent. lead or less are as yet but a small
item, and generally speaking carry a high percentage of zinc, or clse
the gangue is a barren silica, making fluxing costly.

The production of the whole Slocan district may be roughly stated
at 100 tons per day, of which Go per cent. is of high grade, over G5
per cent. lead, and 25 per cent. at least, carries fully 15 per cent. zinc.
The question of flux is animportant one in considering the treatment of

dian Mining Insti

* A paper rcad before the Federated C.

thesc ores  Lime is very abundant, of good quality and cheap, but
iron oxide of fair purity does not occur, and metallic iron as scrap is
procurable in but limited quantity at the rate of $15 per ton. The
ores of Rossland district have been spoken of as suitable for fluxing
lead ores, but that is a very questionable point. An average Rossland

" ore will carry excess silica, and no little arsenic, and they strike me as

an expensive flux when the cost of roasting is considered. Also the
difficulty of making a good roast cuts some figure in the cost of treat-
ment. A complete roast on a mixture of galena and pyrites, enables
one to charge a certain proportion of raw galena ore, a manifest sav-
ing. Until recently, I was firmly convinced that a blast furnace mat.
ting plant would handle the ores of Rossland camp very economically
and to great advantage. I still believe so, though I consider the diffi-
cul*ics are not few.

1 have no definite information regarding the treatment of Le Roi
ore at the Trail smelter. Would like to be able to state to what degree
of concentration they attain, and what proportion of calcined ore they
use on the charge  Having analyzed samples from many of the mines,
I am of the opinicn that, given an assortment of ores from different
mines, matte smelting can be successfully and economically carried on.
The consumption of fuel and flux should be kept very low, and as
these two items form by far the major portion of the cost of first con.
centration, it is of importance to determine whether 10 or 15 per cent
is necessary. A year ago [ was told that they were using but 10 per
cent of coke, and [ analyzed a piece of slag produced without extra-
neous flux, finding .—

Silica ...... cereieeadQ.2 PiC.
Ferrous oxide..... ...23.2 pc.
Alumina .......... .+14.9 p.c.} Gold .045 0zs. per ton.
Lime.......... . ... 5.7 PC.
Magnesia...... vesees 5.4 P.C

It would be very interesting and instructive to see pyritic smelting
thoroughly tested on these ores, with a well adapted plant. It may be
said that pyritic smelting has never yet proven a success, but it has
never yet had a fair trial.  In Newfoundland, 1t has been stated that
purely pyritic smelting was successfully carried on, but the ore treated,
if I understand aright, carried very little slag forming material, and
therefore, the concentration was low. Professor James Douglas made
a trip expressly to see that plant in operation. Robert Sticht wrote at
length on the, subject, and described the operations of plants at
Boulder, Kokomo and Toston, stating that there were obvious reasons
why they were not successful, either through faulty plant or ores un-
suitable.

Asyet we do not know what the Rossland mines are capable of
producing. Wild statements have been made on this head, but I
believe that a 500-ton plant, erected at such a point and run so econo-
mically that it could make a smelting rate of $7 per ton f.0.b., Ross-
land, would soon have to increase its capacity. 1f these ores willsmelt
with a concentration of 10 to 1, using 1234 per cent. coke and 10 per
cent. flux (limestone), that figure will leave a profit to the smelter.
Speaking of possibilities, however, I consider that they are far greater
in the Boundary Creek district. There, the variety is greater, and a
perfectly self fluxing ore is obtainable. I do not pretend to say that
there is an abundance of ore of such grade as to maintain a large plant
but I dosay that there is every indication that such will prove to be
the case. Once transportation is had, development will be pushed and
plants will follow. Ores will be treated, both by direct smelting for
matte and by previous concentration. There are very clean ores of
mizxed pyrites, chiefly pyrite and chalcopyrite, that will carry 8 to 12
per cent. coppér and low silica; others of low pyrites and gangue, that
will form an excellent slag.

Should the coal, dn development. prove to be of good coking
quality and in sufficient quantity, a plant with large capacity will treat
ore as cheaply as anywhere on the continent. Even bringing in coke
at a cost of $12 per ton laid down, I have no hesitation in stating that
a 500-ton plant (two furnaces) using stcam power, will smelt at a cost
not to exceed $2.75 per ton of ore. This of course will produce matte
the grade of which will depend on the degree of concentration and the
percentage of copperin the ore,

In order to get at the margin on treating a ton of ore, let us
assume certain values, and figure the cost by shipping matte, and also
converting to copper, and shipping for electrolytic treatment,
assume :

4 P.C. COPPET, AL I0C.cevieveerennnns... $ 8 00
4 dwts. gold, at$r..... Ceeeraeteaaen . 400
4 026, SilVer, AL 50C. vevierrrvrienciss 2 0O

814 o0
Shipping matte: 40 p c. copper, conc. 10 into 1.
Freight to New York......... cereene.. $18 00
Deduction: 3%c per 1b. copper........
spc ofsilver .......... . 100




&L
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Representing 10 tons of ore, or perton.. ...... $4 70
Blast furnace treatment, perton .....ocvvenes . 275
Losses, say 734 p.c. (excessive).....oueus 1 00
— $850
Leaving a margin to mineron $14 0ore .....cevnnnns $5 50
Or converting 40 p.c. matte to melallic copper.
Roasting and reverberatory furnace work, per
ton of copper...c.ieveae. veveess  $30 00
Marketing one ton of copper........ 40 00
$70 oo
Representing 25 tons of ore, per ton ..... ceene $2 8o
Blast furnace treatment cocecesesscisrieiecnss 2 75
Losses on treatment, say 10 p.c. (excessive) .... I 40 .
: $6 95
Leaving a profit to miner on $14 ore ..... tiecsienan . $7 o5

You will observe that for the purpose of facilitating these calcula.
tions, I have taken my copper value at 10c. per pound. It iscustomary
to figure at $1 per unit, or 5c. per pound in ores, which would make
this a ten dollar ore. That there is every indication that such grade
of ore will be developed in enormous quantity, I am sure most mining
men familar with the country will agree. With East Kootenay I am
not familiar, but 1 believe that the range between Kootenay Lake and
Fort Steele will produce ores that after concentration will materi.
ally assist smelting operations in the country. West again of Boundary
Creek, in the Okanagan country, I have seen evidence of ores in veins
of unusual size, that will yield handsomely. The coast too, if report
be true, has its ores of character suitable for smelting, and exception-
ally situated for economical treatment.

My figure on converting 4o per cent. matte to copper and market-
ing that, scems abnormally high, but it is based on roasting in the
hearth furnace by expensive hand labor, and can be greatly reduced
by automatic machinery. The New York market being the best,
necessitates a high freight, 2nd if all values are paid for they must
charge a good treatment rate.

METAL IMPORTS FROM GREAT BRITAIN,

The following are the sterling values of the imports of interest
to the metal trade from Great Britain during April and the four
months ending April, 1897, 1898 :—

Four months ending
Momlml Aprit, April.

1897. 1808. 1897. 1808. -
fiardware and cutlery ........ £5:890 £2:604 f17.0917 £8.112
Pig iron .eeeeiecciiniiananns . 2,683 455 5.224
Bar, etc. ceceeeneniiiens ceese 858 1,682 3,889 3,967
Railroad +eceveeves oeenn vee 0,504 50 13,351 6,972
Hoops, shects,etc.eccieenese. 4.608 1,317 11,000 5,470
Galvanized sheets .....ce0cee. 6,182 9,522 12,023 14,071
Tin plates...... seesassessanes 10,778 14,996 72.320 40,545
Cast, wrought, etc., iron ...... 4,081 4,117 11,085 10,250
Old (for re-manufacture) ...... ee ae 495 572 898
Steel civinieiriencaiincescnes 4,752 3,486 14,987 19,421
Lead ..cvoeene Cetcessasacae . 712 1,602 2,782 4,305
Tin, unwrought ..c.ce.e. eeses 1,872 2,454 7,316 5.930
Alkali...oooiiie Cetesareasens 3.667 6,042 8,180 11,558
Cement vioeeeeienenenes canas 1,710 3,503 2,953  5.491

CANADIAN ELECTRICAL ASSOCIATION.

The following is the programme of the convention of the Cana-
dian Electrical Association, to be held at the Windsor Hotel, Montreal,
this month:

BUSINESS PROGRAMME,

Tuesday, Junc 28th.—g.30a.m. —Meeting of Executive Committee.
10 00 a.m.—Opening of the first session in Convention Hall, Windsor
Hotel; President's address; reading minutes of last meeting; secre-
tary-treasurer’s report; reports of committees and ~.neral business,
2.00 p.m.—General business; presentation of papers; discussion.

Wednesday, June 29th.—g.00 a.m.—Conslideration of reports of

committees ; election of standing committees ; selection of place and .
time of next meeting: general business; presentation of papers; .

discussion.
Thursday, June 30th—g.30 a.m.—Election of officers.

LIST OF PAPERS.

“How to Overcomse Some of the Difficulties Encountered by
Central Station Men,” A. A. Wright, Renfrew, Ont, (z) * The
Unconscious Owa. *rship of an Important Key "—(A Plea for the Iutro-
duction of Goods Traffic on our Suburban Tramways); (2) * The
Quimby Electric Screw Pump,” W. T. Bonner, Montreal. * Expe-

-
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rlences of an Inspector,” Dr. J. K. Johnstone, Inspector of Electric
Light, Toronto. *The Electric Current in the Rainy River Gold
Mines,” \V. \V. Hopkins, B.Sc., C.E.,, etc. **The Importance of
Proper Methods of Illumination,” F. A. Bowman, M.A,, B.E., New
Glasgow, N.S. * Economics in the Boiler Room,” James Milne,
Toronto. P.G. Gossler, Montreal, is also expected to read a paper.

SOCIAL FEATURES.

Tuesday, June 28th.—7.30 p.m.—Trip around Mount Royal by
special Park and Island cars, afterwards ascending Incline Railway to
lookout on mountain to view the city under illumination.

\Vednesday, June 2gth.—1.00 p.m.—~Visit to (1) Bell Telephone
Company's new building ; (2) Street Railway Company’s power house:
(3) power house and works of the Lachine Rapids Hydraulic and Land
Company, returning to city at 7.30 p.m. 9 oo p.m.—Annual associa-
tion banquet at Windsor Hotel. '

Thursday, June 3oth.—11.00 a.m.—Visit to McGill University.
1.30 p.m.—Visit to woyal Electric Company's lighting station and fac.
tory, then by special G.T. train to visit the works of the Chambly
Manufacturing Company at Chambly.

FIRES OF THE MONTH.

May 1st—S. Buyant's sawmill in Tecumseth, Ont., together with
50,000 shingles. No insurance.——May 4th—The factory and mana-
ger's house of the Truro Condensed Milk and Canning Co., Truro,
N.S. Loss $55.000 ; insurance on stock and buildings $35.000.——
May 7th—One of the Canadian Gold Field Co.’s buildings at Deloro,
Ont. Damages, $75.000; insurance, $41,000.——May 8th—Premists
formerly occupied by Ontario Pump Co., Cecil st., Toronto, destroyed.
——May roth—]. H. Connor’s washing machine factory, Sussex st.,
Ottawa. Loss about $10,000.—— May 17th—McBuril's furniture factory
at Moosomin, N.W T  The loss on the furniture factory is 85,0003 no
insurance.——May 25th—The Thornbury, Ont., woolen mills, com-
pletely destroyed ; supposed to be incendiary; insured for $5,000.

LITERARY NOTES.

There has just been published the second edition, revised and
much enlarged, of * Gas, Gasoline and Oil Engines,” by Gardner D
Hiscox, M.E. This is a book designed for the general information of
every one interested in this new and popular motive power, and its
adaptation to the increasing demand for a cheap and easily managed
motor requiring no licensed engineer. The book treats of the theory
and practice of gas, gasoline aud oil engines, as designed and manu-
factured in the United States. It also contains chapters on horseless
vehicles, electric lighting, marine propulsion, etc. The following are
the subjects discussed :—History of the system, theory of the gas
and gasoline eagine, utilization of heat and efficiency in gas engines,
heat efiiciencies, ratarded combustion and wall-cooling, causes of loss and
inefficiency in explosive motors; economy of the gas engine for elec-
tric lighting ; the material of power in explosive engines, gas, petroleum
products and acetylene gas; carburetters, and vapor gas for explosive
motors; cylinder capacity of gas and gasoline engines, mufilers on gas
engines; governors and valve gear; igniters and exploders, hot tube
and electric; cylinder lubrication; management of e-plosive motors;
measurement of power by pony brakes, dynamometers a:w. indicators
measurement of speed, the indicator and its work ; vibrations of build-
ings and floors by the running of explosive motors; explosive engine
testing ; various types of gas and oil engines, marine and vehicle
motors; United States patents on gas, gasoline and oil engines, and
their adjuncts—1875 to 1897 inclusive; list of the manufacturers of
gas, gasolinc and oil engines in the United States, with their addresses.

s The Making of the Canadian West," is the title of a new con-
wribution to Canadian history, by the Rev. R. G, MacBeth, M.A.
This is thz second appearance of the authot before the Canadian
reading public, and his pursuit of historical work is amply justified by
the warm reception given to his first effort receatly published under
the title of the ** Selkirk Settlers in Real Life.” This was a descrip-
tion of the mode of life and surroundings of the early settlers in the
region now known as the Province of Manitoba, and the story told by
one who lived among them, was so life-like and charming that the
reader longed to know more of the leading actors in this interesting
drama of colonization. Hence the present book, which gives graphic
sketches of the leading men who figured in the political and social life
of the Selkirk settlement. To usc the words of the author in his pre-
face, he has simply gone back and lived through the past again,
seeing the faces and hearing the voices of other days, and what he has
seen he bas written. The result is a most valuable contribution to
Canadian history, and the work is embellished with portraits of some
ninety individuals, more or less prominently associated with affairs in
the North-West. The author’s style is easy and unaffected, and his
sketches have a lifc and force derived from personal experience and
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observation. The work is dedicated to Lord Strathcona, whose por-
trait appears as a frontispicce. The publisher s William Briggs,
Toronto, a name which is invariably associated with good typography.
\We warmly commend this excellent book.

“The Pioncers of the Klondyke,” which is an account of two
years' police service in the Yukon before the country became so well
known as it is now, is narrated by M. H. E. Hayne, of the North-
West Mounted Police, and written by H, West Taylor. The illustra-
tions, which are numerous, are from photographs taken on the spot by
the narrator.  The typography is excellent, and the whole volume is
worthy of the publishers, Sampson Low, Marston & Co., Iondon,
England.

The Engineering Society of the School of Practical Science,
Toronto, has issued its annual volume of papers read before the society
during the year Among the contributors are A W Campbell, CE ;
P H. Bryce, MA,, M.D; W M. Minty, BASc : L. B Stewart,
D.TS., and others.

We have before us proofs of a paper read before the Society of
Arts, London, England, by Edwin O. Sachs, on *Stage Mechanism,"
which gives a valuable insight into some of the underlying principles
of this most necessary adjunct of the mimic art.

The Rand Agency, Ltd., Johannesburg, S.A.R., has sent us the
list of members and associates of the Chemical and Metallurgical
Society of South Africa.

_ﬁndustrial otes.

Chnton, Ont., will probably buy a steam road roller at an early
date.

Ottawa city council has passed plans for main drainage system to
cost $41.4,000.

Berlin, Ont,, has passed a by-law to buy the waterworks from the
local company.

Craig Street, Montreal, is to be repaved with scoria blocks ata
cost of $73,500. .

The Gartshore-Thomson Pipeand Foundry Co , Ltd , has increased*
its capital to $60,000.

Wm. Stokes, Amherstburg, Oat., proposes to establisha cold storage
plant in Windsor, Ont.

The Diamond Glass Co., Ltd., is applying for power to increase
its capital to $1,000,000.

The Brompton (Que ). Bridge Co. is about to build a new bridge
with iron superstructure.

The Bushnell Oil Company is enlarging the Sarnia refinery so as
to almost double its capacity.

The House of Industry, Bradford, Ont., will have two wings added
this summer, at a cost of $13,000.

A great deal of permanent pavement will be laid in Guelph, Ont.,
this summer, chiefly cement sidewalks.

The Canadian Brewing Company, Montreal, is installing a new
steam plant using the Kingsley water tube boilers.

Peterboro will soon vote on a by-law authorizing the issuing of
debentures for the purchase of a steam road roller.

A flood-prevention dyke is propnsed by the city engincer of
Brantford, Ont., T. Harry Jones, C.E., to cost $47.583.

The Bennett & Wright Co., Ltd., Toronto, is to put in the plumb-
ing and sewage of the House of Industry, Bradford, Ont.

A. N. Bishop, Annapolis, N.S.,, is enlarging bis sawmill, and has
bought an engine and boiler from he Goldie and McCulloch Co,, Galt,
Ontario.

The McEaclhiren Heating and Vem.'ating Co, Galt, Oat., has
placed an order with the Jenckes Machine Co., Sherbrooke, Que., for
a Dake engine,

The Western Loan and Trust Co., Montreal, is installing & new
heating system in its building, using the Kingsley water ube boiler.
David Ogilvy is the architect

The MacGregor-Gourlay Company, Galt, Ont., has completed the
purchase of the London, Ont., Machine Tool Company's business, and
will transfer the business to Galt.

J- R. Booth, president of the Ottawa, Araprior and Parry Sound
Railway, has stated that he will zot, at present, build a large flour mill
at the Chaudiere, as had becn reported.

The Consumers’ Gas Co., Toronto, is building brick and stone
steel skeleton retort house, Parliament st., Toronto Bond & Smith,
Temple Building, Toronto, are the architects.

.

N P. Tanguay, \Veedon, Que., has placed an order with the
Jenckes Machine Co., Sherbrooke, Quo., for a Crocker Turbine com.
plete with gate, draft-tube and gearing for his sawmill at that place.

The Great North Western Telegraph Co. is installing a new heat-

- ing system in its large building in Montreal, using the Kingsley water

tube boiler installed by E A. Wallberg, Montreal.
the architect,

Ed. Mohun, C.E., Victoria, B.C., has made an examination of
Rossland, B.C., with a view to sciontific sewage disposal, and has
reported in favor of a sewage farm below the town, with settling tanks
to collect the solids. *

G. B. Burland. Montreal, has installed a Kingsley water tube
steam boiler plant in the Union Card and Paper Co.'s new works,
This is the second order that Mr. Burland has given for Kingsley
boilers after using them for four years.

It is reported that a European petroleum syndicate, which con-
trols the immense oil wells at Baku, has purchased the property of the
Newfoundland Oil Co., situated on the West Coast of Newfoundiand.
The price paid is said to have been upwards of $400,000.

David Ogilvy is

The work on the large C.. .R. station and office building in Van-
couver, B.C,, and the C.P.R. Hotel, at Revelstoke, is progressing
rapidly. Most of the materials are procured in the \West, and the
steel structural work is supplied by E. A. Wallberg, Montreal.

John McDougall Ltd., Caledonia Iron Works, Montreal, had a
contract for water filtration with the town of Windsor, N.S., which
was set aside by the water commissioners upon a vote of the citizens.
They brought suit and recovered the full amount for work done.

If Brantford and Kingston do not grant large bonuses to the
Dominion Cottua Mills Co. the factories of the company will probably
be concentrated at Three Rivers, Que., where electric power can be
had from the Shewanegan Falls. About 5,500 hands are now employed

The Frost \Wedge-Lock Wire Fence Co.iCleveland, Ohio, intends
starting a branch in (Canada, and is co'rrespouding with Welland, Ont.,
to ascertain what inducements the town is prepared to offer. All the
company ask is 1,500 to 2,000 square fect floor space and six.horse
power.

The Montreal contracting and building firm of A. Lebeau & Co.
has assigned with liabilities aggregating some $60,000 in all, some
$55.000 of which is due on mortgage. A demand of assignment was
made in March, which they contested, but a second demand results in
an abandonment of their estate,

The Laurie Engine Co., has recently installed in its works a high
pressure compound Corliss Engine and a Kingsley water-tube boiler
plant designed for 175 lbs. working pressure. This is considered in
every way a model and a highly economical plant. The Kingsloy
boilers are installed by E. A. Wallberg, Montreal.

F. B. Gaylord, W. Gerbauser, S. T. Miller, F. A. Goodrich rud
A. O. Cowles, Detroit, U.S., and E. W, Rathbun and F. S. Rathbun
Lieseronto, Oat., have been incorporated as the Deseronto Iron Com-
pany, Limited, to carry on, in all their branches, the operations of
mining, milling, reduction and development, with a capital of $g90,000.

The General Engineering Co., of Ontario, Limited, has published
a neat volume ** Smokeless Heat,” which describes the mechanism
and application of the Improved Jones Underfeed Mechanical Stoker
A large number of these stokers have already been installed in the
large power plants in Toronio and the neighborhood with most satis-
factory results, it is stated.

A. C. Hutchinson, architect, Montreal, recently had tests m‘\\dc of
the new Kingsley water tube boilers in the Ottawa General Hospital
These tests gave highly economical results, exceeding the maker's
guarantees by 1o per cent This type of boiler was used in nearly all
the recent Ottawa work, including the American Bank Note Co.'s
Works, the C. Ross Co.’s building, the Russell Theatre, the Sun Life
Insurance Building, the Hotel Cecil, the Harmony Hall, and the Grand
Opera House. These boilers were installed by E. A. Wallberg,
Montreal.

Belleville, Ont., has been negotiating for the removal of the
Thames Iron Works from Norwich, Connecticut, to that place, and
has on the report of a deputaiton which visited Norwich, unanimously
resolved to submit to the electors a by-law granting a bonus of $50,000,
a site of ten acres, free water, exemption from taxation for ten years,
and to pay the duty on the plant, which will be removed from Nor.
wich. The company, the chief member of which is F. Mitchell, will
first erect a rolling mill, and subscquently, if profitable opening be
found, a smelting furnace, nail factory, etc.

The Alberta Railway and Coal Co has lately caused a survey to
be made of the lands lying south of Lethbridge, and proposes to put
in irrigation ditches. As the country is adapted in every sense for
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irrigation, this will open up for cultivation an imniensc tract of land,
which at present is only used for grazing, owing to its dryness. Where
water has been applied in gardens the growth has been very luxuriant.
It is expected that on completion of the system there will be a large
influx of settlers from tho United States, who understand and appre-
ciate irrigation better than Canadians. Tho Kootenay market for hay,
oats, vegetables, ctc,, will be quite close to this land,

Tha old suspension bridge across the Niagara River, connecting
the Queen Victoria Park with Niagara Falls, N.Y., has beea converted
into an arch Lridge of the same model as the Grand Truok's new
single-arch bridge, The steel arch was built up from either side of
the river directly under the platform of the old bridge, and the work
of alteration did not obstruct traffic over tho bridge, except for a very
short time. Both the arch bridges across the Niagara were designed
and built under the supervision of L. J. Buck, C.E., New York. The
new bridge is of the same pattern as the one built for the Grand Trunk,
but is larger and has a greater span of arch, but is not calculated to
sustain such heavy traffic as crosses the railroad company's bridge.
The steel arch of the new bridge has a span of 840 feet, ~nd the full
length of the bridge is 1,240 feet. The length of the arch in the Grand
Trunk bridge is 550 feet, and the lengtu of the bridge, including
approaches, is 1,100 feet. The centre of the new bridge is 190 feet
above the river. The material of the old suspension bridge is fo be
used in the construction of a new suspension bridge across the Niagara
River from Lewiston to Queenston.

The tenderers for the Port Colborne, Ont., waterworks, in whele
or in part, are: St. Lawrence Foundry Co., Toronto; Londondercy
Iron Co., Nova Scotia; Adam Hope & Co., Hamilton; Gartshore,
Thompson & Co., Hamilton; Hamilton Fire Escape Co., Hamiltor;
Drummond, McCall & Co., Montreal , Kerr Engioe Co., Walkerville,
Ont. ; Rumsey & Co., Seneca Falls, N.Y. ; Northey Mfg. Co., Toronto,
Goulds Mfg. Co., Seneca Falls, N.Y., J. W. Ruger Mfg. Co., Buffalo,
Walsh Boiller Works, Springheld, Mass.; R. Brown & Sons, New
Glasgow, N.S.; C.Richmond, Humberstone ; Hunter Bros., Kincardine,
Ont.; Geo. W. Moore. Buffalo; J. G. McKay, Thamesville, Ont.; W. B,
Wilson, Buffalo ; J. E. Kennedy, Owen Sound, Oct.; Clark & Connelly,
Torouio ; McQuillan, & Co., Toronto ; W. W. Reid, Niagara Falls; Craig
& Lynch; Hill & Gowanlock, Toronto; Fairbank, Morse & Co. The
following are the lowesttenders. For cast iton pipes, hydrants, valves,
etc,, St. Lawrence Foundry Co., Toronto, $7.255 50: for complete

_system, Clatk & Connelly, Toronto, $17.800; McQuillan & Co.,
Toronto, $18.960 ; Hill & Gowanlock, $16,8g9. Lowest figures, taking
separate bids for completed work, $16,503.78. Pumping station was,
W. B. Wilson, Buffalo, $g900. For stand-pipe, \Valsh Boiler Works,
Springfield, Mass., $995. ’

ming

During one fortnight recently over forty miners left Jobannesburg
for the Klondyke.

The discovery of rich gold-beariog deposits is reported from Lake
Clare, twenty-one miles north of Ste. Anne de Chicoutimi, Que.

The Tenckes Machine Co., Sherbrooke, Que., shipped on the sth
inst. a complete 10-stamp mill to the Cariboo Mining, Milling and
Smelting Co., Fairview, B.C.

The Jenckes Machine Co., Sherbrooke, bas equipped the Atba-
basca Mine, Nelson, B.C., with complete hoisting outfit and boiler.
This mine is sure to become a producer of prominence.

D. S. McArthur & Co., Nelson, B.C,, are developing their proper-
ties, and recently purchased, through the Rossland branch, from the
Jenckes Machine Co. a complete hoisting plant.

The Monte Cristo Mine continues sinking in the main pit, and has
lately added a No.6 Cameron vertical pump, purchased through the
Rossland branch, from the Jenckes Machine Co., Sherbrooke, Que.

The Rat Portage Diamond Drill Company has shipped machinery
to Shoal Lake, where work has been commenced on the Cornucopia
property. .

Rossland, B.C., bas organized a mining school by means of local

atters.

subscriptions. About sixty students began the study of geology there )

early in April.

Micing in Newfoundland is likely to become more active very
soon. The agents of at least five wealthy companies are at present in
the Island examining properties, chiefly copper, ‘with a view to pur-
chase.

The Dundee Mining Company, Rossland, B.C., has just let a con.
tract for furnishing material for a threeline gravity tramway. The
price is 81,400. The company will erect trestles and install the

tramway.
>

The Bouanza Nickel Mining Company at Wahnapitae, Oat., has
erected a ten-stamp mill at the Mammoth gold mine, which is now in
operation® under the management of Heary Dicrlamm, formerly of
Chesley, Ont.

W. M. Slack, Petrolea, Ont., Fred Beresford, London, and Joha
MacRae, Petroiea, are on their way to Edmonton, N.W.T., to test an
oil well for the Dominlon Government. They expect to drill 2,200
fect before they strike oll,

George Wilson, contractor, Kingston, Ont., has bought a large
mica miune situated two miles back of Gananoque, Ont. The mine
was opened some time ago, and $2,500 spent on it. Samples of the
mineral show it to be of a superior quality.

The London and British Columbia Gold Fields Co., Ltd., Rossland,
B.C., is developing its property, and recently added to its equipment
a 6 x 8 special hoisting engine ana 4o0-h.p. locomotive-type boiler from
the Jenckes Machine Cu., Slerbrooke, Que.

Prof. Frank D. Adams, professor of geology and paleontiology in
Mr.Gill Univeysity, has declined, out of regard to the wish of the uni-
versity, the position of Provincial Mineralogist of British Columbia,
the position until recently held by Prof. Carlyle.

The Coleraine Mining Company is reorganized, and thoaew direc.
tomite has employed A. Davjs, their consulting engineer, to put in a
complete new plant for mining at Black Lake, Megantic, Que. The
company has orders for the entire output for threc years.

The Jenckes Machine Co., Sherbrooke, Que., recently supplied
the Syéney mine at North Sydney, Cape Breton, with a special coal
hoisting engine, to be operated by compressed air. The compressor
was supplied by the Canadian Rand Drill Co., Sherbooke, Que.

Geo. M. Webster & Co., Quebec, coal handlers, are improving
their facilities .for unloading steamers, and for this purpose have
placed an order with the Jenckes Machine Co., Sherbrooke, Que., for
four of their double.cylinder rapid coal-hoisting engines with boilers.

The Dominion Coal Co. is improving the faciiities for unloading
from its steamers at Levis, and has purchased for this purpose four
8¢ x 10 double cylinder special coal hoisting engloes from the Jenckes
Machine Co., Sherbrooke, Que,, with a puwerful 100 h.p. locomotive
boiler.

The British American Corporation, Rosslaad, B.C., is pushing
the development of its properties, and the Jenckes Machine Co., Sher-
brooke, through its Rossland branch, has supplied ii with special
pumping apparatus for the Nickel Plate, and Columbia and Kooteoay
mines, . )

Manganese iron ore is freely imported into the United States from
various countries in Europe and South America. Extensive deposits
of this ore exist in New Brunswick and Nova Scotia, and it w-uld
appear that Canada is losing a profitable trade which is lying right at
her doors.

The Smuggler Gold Mining Co., headquarters Toronto, has
decided to put a zo-stamp mill on its property at Fairview, B.C.,, this
summer, and ac order has been placed with the Jenckes Machine Co.,
Sherbrooke, Que., for Corliss engine, boiler, 20 stamps, vanaers and
four miles of aerial tramway.

The Bell Asbestos Co., Thetford Mines, Que., is changing over the
system of operating the mine hoist, and lor this purpose has placed an
order with the Jenckes Machine Co., Sherbrooke, Que., for a 100-h.p
steel tubular boiler, and have also purchased from the same company
a small locomotive for shifting cars in pits.

Ti:» Canadian Copper Co., of Copper Cliff, Ont., is fitting a new
shaft, has placed an order with the Jenckes Machine Co., Sherbrooke,
for two 100-h.p. special stexl boilers, one 12 x 15 double cylinder
double drum winding cogine, three large steam pumps and rock
breaker, and necessary gear for operating them.,

The annual meetiog of the Newfoundland Oil Company was held
recendly, the majority of tne shareholders being present, and President
Thompson occupying the chair. The report of the Secretary-
Treasurer which was presented and adopted was of a most satisfac-
tory nature. The officers of last year were re-elected.

Supplementary letters patent have been issued by the Quebec
Government granting the Combustible Gas Company an excliisive

. privilege of workiog and making use of the combustible gas which

exhales in various parts of the province, for the purpose-of lighting,
heating, and supplying motive power until August- joth, 1gor,
inclusive.

E. T. Wilkie; C.E., CarletonPlace, Ont., and Andrew Bell, CE,,
Almonte, Oat., are in charge of the survey now being made for a tram-
way to ~onnect the iron mines now operated by the Hamilton smelting
works, 1. Darling township, Lapark connty, Ontario, with the Kingston
and Pembroke Railway at Flower Station. The line may be ulti-
mately an clectric railway.
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A Rossland, B.C., report states that the recent strike on the
Jumbo isagood one. The body of ore was struck in the lower tunnel,
and the whole force of the working is said to be in rock assaying $113
to theton. Thetunnel relerred to was started in August, 1896, and
has now been run in Soo feet in the ledge. It is 200 feet below the ore
body discovered two years ago, and givesa ** back "' of 350 feet.

Vancouver, May 5.—The city council has, subject to the ratifying
vote of the taxpayers of Vancouver, agreed to pass a by.law granting
to the Van Anda Gold and Copper Mining Company a subsidy of 40
cents a ton on ores smelted by it at a smelter to be built and operated
at some point within five miles of the limits of Vancouver, the total
subsidy payable to be limited to an aggregate of 125,000 tons, making
$50,000 in all.

The Vancouver, B.C,, city council has accepted the offer made
by the Anglo Continental Public \Works Company of london, Eng.,
and that city is to have a smelter. The proposition in brief was as
follows ltis stipulated that the city shall give the company a bonus
of 50 cents per ton on orc treated, not exceeding 30.000 tons in any
onc year, in return for which the company shall give the city £50,000
in preference 10 per cent shares

At Belle Island, in Conception Bay, Newfoundland, the Nova Scotia
Steel Co. have developed extensise tron deposits.  The company 1s the
lessee of four grants of land, each of vne square mile, and during the
past few years have erected an eatensive and costly plant for the min-
ing and handling of the ore. The bulh of the ore has been shipped to
New Glasgow, where it is miaed with Nova Scotia iron and produced
pig iron  The company employs an average of 200 men, and the
deposits are cstimated to contain some 40,000,000 tons of ore and the
assays give from 4S to 50 per cent. of metallic iron.

Thedircctors of the War Eagle Consolidated Gold Mining Com.
pany have decided to begin paying monthly dividends of 1 % per cent
The first dividend 1s payable on 1st june  The company 1s capitahized
at $2,¢00,000, in onc-dollar shares, of which 350,000 suill reman in the

treasury. The June dividend upon the 1,650,000 shares in the hands -

of stockholders will total $24,750. The mine ships to the C.PR.
smelter at Trail 100 tons per day, or 3,000 tons per month. The
smelter people buy the ore as it arrives, upon its assay value, the War
Eagle actting about $17.50

The Canadian Pacific evidently intends to supplement its network
of railways in the Kootenay by a system of smelters. 1faving bought
the Heinze smelier at Trail, B C, the C.P R is now adding to 1ts plant
two new blasts, which will bring the daily capacity up to 500 tons
Itis also stated that the railway company will crect a lead smelter
at Trail, the plant to be in operation before the first of next year. This
lead stack will adjoin the property acquired from Heinze, and will have
a capacity of 150 tons a day, the idea being to treat the Slocan and
Ainsworth galena ores in conjunction with the pyrrhotite ores of
Rossland camp.

At the aanual meeting of the Toronto Smelting Company,
Limited, which was held in Canada Life Building, Toronto, recently.
James Kendry, M.P., was clected president; . D Hay. Toronto,
vice-president ; W. A. Hungerford, Belleville, general manager; F.
C. Flannery, secretary-treasurer, The company proposes to establish
smelting works at Madoc, if satisfactory arrangements can be made;
if nat, they will cstablish works at Duoro or Marmora. The compan
has alrcady made tests at Millbnidge, and the results have been so
satisfactory that it has decided to erect a custom and testing
smelter.  The company intend to fpay special attention to arsenic,
as the mispickel ores of this region are especially noted for the produc-
tion of arsenic.

The Ontario Burcau of Mines has received news confirming the
teported discovery of placer gold near Sudbury  The finds are said to
be on the Vermillion River, to the north of Sudbury, probably at the
head waters of the river, ncar the Height of Land, west of Lake
Wahnapitac. The Department has received numerous applications for
mining location in this district recently, but none has been granted,
as this part of the country has been withdrawn from sale on account
of its valuable timber, which bas not yet been disposed of by the Gov.
emment.  Sume prospectors who have comc out state that the gravel
1s abundant, but the pay is not high, and that only on a large scale
would the diggings pay to work. Others say that threc to five dollars
a day can beeasily taken out.

The Crow's Nest Pass Coal Company, Fernie, B.C., expectsto be
able to supply the smclters in Montana, Idaho, Northport, Trail and
Nelson, which arc at present using the Welsh coke, which costs them
from $16 fo $18 per ton.  The Crow’s Nest Co. hopes that it will be
able to furnish better coke to the two Canadian plants for $7 per ton
It will, of course, be higher delivered in the United Sates. The Crow's
Nest coke is said o contain 95 per cent. fixed carbon and only ¢ per
cent ash. It is cstimated that by this reduction in the price of fuel the

smelters will beable to save $1 50 per ton in the cost of treating ore.
The present consumption of coke at the smelters which the compaay
hopes to supply is as follows : Northport, 40 tons per day ; Trail, Go
tons; Hall Mines, 40 tons; Everet, 6o tons; Tacoma, 4o tons; Great
Falls, 150 tons; Helena, 5o tons; Butte and Anaconda, 400 tons. It
will at the outset be called upon to furnish 840 tons a day.

A letter from Rossland under date May 11th gives some items of
interest respecting what is doing in the Kootenay mining district.
Development is active, and the hopes of both prospectors and miners
appear to be high. The War Esgle mine proprietors have been
negotiating with the General Electric Company about a compressor
plant and elevator, and have at Jast closed a contract for the same.
The Boundary Creek country is progressing up well, and a ten-drill
compressor plant, with hoisting-engine, heaters and pumps, is under
contract from the Cooper Company, of Montreal, to be furnished to
the British Columbia Copper Company, of Anaconda. At the Le Ro
smelter they are said to be running 250 to 300 tons of jore per day,
principally from the Le Roi mine. At the Hall mines smelter, at
Nelson, by their published report, th: output for twenty days up to
30th April was 218 tons of maute from 4.734 tons of ore, where in 31
days ended znd Apnl, they had turned out 357 tons matte from
7.437 tons of ore treated. The ncw supenntendent of the smelter,
R. R. Hedley, 1s proving lusabiliuy and has, 1t appears, done more suc-
cessful work than cither of his predecessors, even although heisa
Canadian, born and educated outside of ~* Europe.” The people here,
or perhaps I should say some of the people here, did not like what
Mr. Hedley said, in 18y», about the character of the Rossland ores,
but he 1s proving to be abuut right in his estimates of what can and
cannot be done with it. Other experts were planning and working
on a basis of 6o and 65 per cent. copper matte. But the matte does
not pan out anything of the sort  In fact the Hall Mines people are at
present producing only a 45 per cent copper matte, which isa very
different story. It will give you an idea of ‘thc extent of the activities
in this part of Kootenay, the writer says, if 1 tell you that, as I learned
from the custc.. authorities, there was raised and shipped through the
Nelson custom house 31,920 tons of ore, valued at $3,116,212 during
the period from 1st January to 3oth April, 1898. The banksare finding
that it is worth while to look after business here, and I am told that
the Dank of Montreal will very shortly erect a handsome three-story
building in Rossland for banking premises and other purposes.

W I a.rimi}\@vs.

The Yarmouth Steamship Co’s new  steamer  “Express”
has been fitted up at Liverpool.  She will carry 200 passengers
and will arrive at Yarmouth carly in June

The Bertram Engine Works Co. have sccured the contract
to build a stecl grain-carrying propeller to be used in place of
the Rosedale. The stew vessel is to be 255 fect long by 43
fect beam.

The Lake Champlain  and St. Lawrence Ship  Caual
Company charter has been granted by the Dotinion Govera-
ment, but it is not to bhecome operative without the conscnt
of the Govdrnor-Gengeral-in-Council. :

L. Lacouture, Sorcl: J. O. Blondm, La Baie des Peres:
D. Gillies. M.P.P.. Carlcton Place. Ont.: J. Gillies and J.
Gillics, Breaside, Ont., have been incarporated as the IL.ac
Temiscamingue Navigation Company. Ltd., capital $25,000.

The port of St. John, N.B.. did a much larger business
duting last winter than the onc previous. Last winter there
were 33 steamers sailed as against 46 the winter before. and
there were 3.639.000 bushels of grain trans-shipped as againa
1.430.000 bushels in 1806-97.

Capt. Macauley, of the Dominion liner “Canada,” has
been appointed to the command of the company’s new steamer
“New England.”  His successor will be Capt. Maddox. of the
“Scotsman.””  The latter will be commanded by the second
ofiicer, Capt Skrimpshire.

The large freizhter built at Leigh's shipvard, Victoria.
B.C., fur Capt. W. Grant, was launched a short time ago
The steamer it 107 feet in length  with 23 fect beam and ;
fuat deep. She will have a speed of cight knots and will enter
the freighting business. Spratt & Gray arc fitting her  with
machinery.  and  Shaw's Irun  Works will supply her
boiler.
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Murray & Muaroe, Pembroke, Ont., have completed the
new wharf at L'Orignal, Ont.

The Richelieu & Ontario Navigation Company has declased
a semi-annual dividend of 3 per cent.

The C.P.R. is arranging for the construction of a $6.000
dock at Kaslo, B.C, similar to the one at Nelson,

The steamers “New York” and “Empre State” will supply
a daily scrvice down the St. Lawrence rapids this summer,
running from Clayton to Montreal, The Folgers of Kingston
are the proprictors of the line.

A. J. Harvey & Co., St. John's, Newfoundlaud, have
bought the steamer “Lucerue” from the Allans, to carry pulp
and general freight from Newfoundland to England.  Capt. D.
Taylor has been appointed to the command.

James  Playfair & Company’s tug. the ““‘Maguolia,” was
launched at Midland, May 24th.  She is 140 feet long. 21 feet
6 iuches beam. and will draw, couled, fourteen feet of water,
She will be used principally for towing and wracking.

The carth under the River St siding and the coal docks,
Owen Sound, slid into the niver tecently, alloning both to sink
abeut  five feet for a distance of  over two handred  feet.
Drudging the harbor is suppused to be responsible  for the
slide.

The Furness hne will tormally tahe over the business of
the Canada and Newtoundland Steamship Co.. which it has
bought, on July 1~t  The fvur men who owaned those buats
were:  David McPhersor:, \v. Barry, P. Prerson, and S, M.
Brookficeld.

Two new passenger steamers of the Dommmon Line will
be on the St Lawrence route trom Montreal this season, v,
the “Dommion,” a fine twin screw steel ship of 0,000 tons,
cqual to the “Canada™ m fimsh, and the “Yorkshire,” also new
and of sinnlar construction and cqupment.

Captain  Thomas Howard, the late harbor master  of
Montreal, who dicd recently, was well known and much re-
spected in commercial cigeles in Montreal, where he had been
a resident fifty-six years.  He was born at Shinrone, Queen’s
County, Ircland, on Sept. 15th, 1825, and came to Canada in
1842, For a time after his arrival he was in the employ of the
late Hon, John Hamilton, and later entered the service of the
Richelicu & Ontario Navigation Company. For some years
he commanded the ~“Banshee,” *St. Lawrence.” “Magnet”™ and
other vessels of the company plying between Montreal, west-
ern ports and the Saguenay. and was subscequently appointed
manager of the Ontano division of the company. In March,
1881, he was appointed harbor master.  He had thus been con-
nected with the business of the port for nearly hali a century.

A large deputation from Kingston, Prescott and Deser-
onto, waited upon the Minister of  Marine and Fisheries re-
cently, to request that the department should make an order
suspending  the  regulations for this  year, which require
Amcrican passenger steamers to comply with the same regu-
lations as Canadian passenger steamers. The Cawadian in-
spuction requirements are not the same as American, differing
particularly with respect to life preservers and the inspection of
boilers. It has been the custom in the past to accept the
Amcrican inspection. but an amendment to the Canadian Act
tequires conformity to the Canadian regulations.  The deputa-
tion comprised delegates from Kingston and other towns and
was accompanicd by the following members of parliament:
Messrs. Britton, Charlton, McGregor, Frost. Hurley, Edwards
and Sunctsinger. The Minister promised to give the request a
favorable consideration if possiblc,

The Manchester Liners, Limited, is formed to acquire and
run thoee  steamers  betweenn Manchester and  Montreal in
summer, and St. Joha. N.B.. in winter. These steamers arc
te cost £90,000 cach, arc to steam twelve knots an hour, and to
have a carrymg capacity of 83500 tons. One 1s to be ready in
August and two m the spring of next year. But two steamers
are  to be immediately  acquired for the work. so that the
approaching autumn and winter will now be amply provided
for. There is no question of the extent of the traffic available,
and wc share the confidence of the directors that the few ser-
vice will have remuncrative results.  The authorized capital s
£1,000,000 1n shares of £10. Sir Christopher Fumness is chair-
man of the compauy, and his expericnce is security that the
company's business will be conducted with intelligence as well
as vigor.

The Pembroke Navigation Company has launched the
new vessel recently built for them in Toronto by the Polson
Company. She is built of iron and is 123 feet in length, with
a twenty five foot beam, and is capable of attaining  cighteen
mifes an hour. The cost was $30,000.

The Domnelly Wrecking Company of Kingston have pur-
chased the sidewheel steamer “*Columbia,” which raa ashore at
Sarnia last summer.  She will be put on the government dry
dock at Kingston. The “Columbia” was formerly worth
$10,000.

Mr. O. E. Young, of Magog. is building a small pleasure
boat for Mr. L. B. Ward, of Brooklyn. N.Y.. to be used on
Lake Memphremagog. and an order has been placed with the
Jenckes Machine Co., of Sherbrooke, Que., for one of their
7 h.p. Dake marine engines, with boiler to run the same.

The two steamers for  the Dominion Atlantic  Railway
Company, being built on the Humber, England. are the
“Prince George,” which will rcach this country about the
middle of June, and the “Prince Arthur.”” which will come a
furtnight later. Both steamers are alike.  They are 300 feet
loug, 38 icet beam, 15 feet draught and 6.300 h.p, They have
a speed of 2112 knots on the measured mile and are guaranteed
1914 knots at sca in any weather. Each engine has four scts
of cranks instcad of the usual three.  All the heating will be
done by electricity and they will have clectric fans.

An announcement of suime commercial interest to Canada
is to the cffect that the enlargement work on the Erne canal
will have to be suspended  for at least two vears.  Through
sutiie miscaleulation or mismanagement the nine millions voted
fur the work has been expended, and the waterway is avail-
able for no larger craft than have navigated it for years past.
It will take two years, under the law, it seems, to  obtain
authorization for a further loan, and some time more to co:mn-
plete the enlargement operations,  Meantime, if  the present
programme is carricd out, next scason will see the enlarged
St. Lawrence canals available, and Canada will have at least a
vear's start of New York in the use of the improved water-
ways.

The Polson Iron Works, Toronto, have just shipped a
steamer, which will be the first to reach the Yukon, intact from
this port. The boat started from here to Vancouver on two
C.P.R. flat cars, whence it will be forwarded on an  ocean
steamer to the Yukon—~—an exploration boat, built for cither
day or night scrvice, and to accommodate four mining
engincers and crew.  She is called the “Burpee.” after  her
purchaser, and is, length on water-line 435 fect, over all 53 fect.
beamn 9 feet, draught of water 10 inches.  She was designed by
W. E. Redway. is built with a steed frame and wood planking.
with boiler and engine aboard ready for immediate service on
reaching her destination,  Her speed will be about 10 to 12
miles; cost, $6,000.

The C.P.R. will buld a new station at Almonte, Ont.. this
year. it is expected,

The management of the G.T.R has decided to construct
250 reirigerator cars for the general service of the systém.

There arc at present 200 men at work in the Perth, Ont.,
car shops of the C.P.R., and work is continucd cach night up
till midnight.

Dutton, Ont., has defeated the by-law granting a bonus
to the L.E. & D.R.R. in aid of the extension from Ridgetown
to St. Thomas.

The bill of the Ottawa, Montreal and James Bay Railway
Co.. was passed by the Dominion Government recently. The
intention is to build north from Labelle, about 100 miles north
of Montreal, and to continuce to the shores of Rupert’'s Bay, a
distance of 375 miles.

Jtis stated that Lows Coste. chicf engincer of the
Nominion Public Works Department, has pronounced aganst
the Mackenze-Mann Teslin Lake Railway scheme, and that
1t was on account of thus hosule report of the government's
own cngineer that Sir Wilind Launier telegraphed to Brnitish
Coluinbia that the ministry could not support the scheme.
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The Ottawa and New York Railway Co. has offered to
build its workshops in Ottawa if it is given a bonus of $100,000.

The case of Haunaford v. Grawd Truuk is postponed for
some time, because it has been decided to appoint a commis-
son rogatoire to take the evidence of Sir Charles Rivers-\Vil-
son and Messrs. L. J. Sargeant and Linley, the commission
Licing returnable on June 18th.  Charles Russell, son of the
Lurd Chief Justice, will act as the commissioner,

The city of Montreal has offered a free site for an office
building for the GT.R., and the Grand Trunk has accepted the
pift.  This finally disposes of Toronto’s fancied prospect of
securing the oftice. The terms upon which the site will be
piven, are as follows: That the company be offered part of
the MceGili  street property, owned by the city, as  follows:
14 feet on MceGill street, and 133 feet on St Paul and Wil-
ham streets, respectively: the building to cost not less than
$230,000, the assessment to be levied on that amount only for
a period of twenty years, this latter arrangement to be sub-
mstted to the legisiature for ratification.  The plans of the
proposed bwlding to be submitted to the city for approval.

Sixteen  “Mogul” engines have been purchased by the
CA. & O.A. & P.S. Railways for the freight business. The
engines are much larger than the ordinary passenger loco-
matives.  Compared with the new engines the old ones look
qinte small, Ten of these new engines are of the ten-whecl
“Mogul™ type and cach weighs 156,000 pounds without the
tendars. They have  three couple-wheel  drvers and  are
cquipped with compound cylinders. The other six cengines
are of what is known as the consolidated type of “Mogul.”
They are  cquipped with four couple-whecel drivers, and have
compound cylinders. They weigh 173,000 pounds exclusive of
tenders.  The engines will be used exclusively for freight.

It would scem that the C.P.R. has dcfinitely decided to
push forward a line from Toronto to Sudbury at once. Two
corps of surveyors are already at work in charge of H. D.
Lumsden, who surveyed the Crow's Nest Pass road. One
party will spend the entirc summer in the Nipissing district,
and another party will start out from Coldwater and survey
southward through Barne to the Orangeville branch of the
G.T.R. at Kleinburg or Bolton. The new line will take the
shortest cut between Parry Sound and Sudbury. and will ex-
tend mland so as to open up the Nipissing and Parry Sound
districts.  From Parry Sound the road will extend southwards
to the west of Muskoka lakes, and across the Muskoka river
at Bala, thence to Muskoka whari and south-west across the
Suvern river to tap the Midland branch of the G.T.R. at Cold-
water.  The new line will save 35 miles haulage between
Toronto and Winuipeg. and will be completed in about two
years.

The British Columbia Government has passed a railway
and bill, which provides $4.000 per mile far the following rail-
ways: From Penticton to Boundary Creck, 100 miles; from
Rebson to Boundary Creck, 80 miles: from the Pacific coast to
Pemicton, 230 miles: from Bute Inlet to Quesucli, 230 miles ;
itetu Teslin Lake to a British Columbia scaport, not exceeding
Jon miles  The act provides for the commencement of the
Penticton-Boundary and Robeon Boundary lines on or before
the $th of August, 1598, and on the coast to Penticton and Bute
Inlet to Qucsnclle on or bLefore the Sth day of May, 1508,
work to commence on the Yukon linc on or before the 8th
day of June, 1808  The bill further stipulates in the case of
the line from Robson to Boundary being built by a company
cntitled to a land grant, that such company shall relinquish its
clim to the Iand grant for such portion of its line on accepting
cash subsidy. It was expected that McKenzic & Mann would
bwld this hine but they have notified the British  Columbia
Government that they cannot carry out the work.

Rystander, in the St John's, Que, News, commenting on
the Hannaford v. GT R. case, and contrasting the old regime
of that railway with the new, says: “Mr. Hays is down at his
work at mine o'clock in the moring. He generally watks to
the Paint, but, if in a great horry, he will permit himseli the
luxury of a street car  Thi< may scem a trifle in a man who
can think as clearly at ten as at nine o'clock, but it has worked
a revolution in the Grand Trunk system.  Punctuality is under-
stae i sor the first time in the history of the company Duty
mueians cnthusiastic and carnest and unflagging work. Nepo-
tism has been taken by the shoulders and bundled out of the

“the public at all times.

thought of the new management. The sole test is merit. The
humblest  person has as much chance of preferment as  the
uephew of the president.  Mr. Hays is a direct, simple, demo-
cratic personality, and every officer under him is accessible to
The new manager would be vastly
suspnised to see once of his officials coming down to his oftice
in his carriage at cleven o'clock in the day, as was the case
under the old regime.

lectric E-}*Tashes.

Belleville, Ont., Street Railway is to be extended to a
park on the lake shore.

Free power is obtained from the Canada Coal and Rail-
way Company to run the clectric light plant at Joggins, N.S.

Bonuses are being sought for the proposed clectric road
from London, through Stratford. Arkona and Thedford, con-
necting the Canadian Pacific with the Grand Trunk.

S. H. Kent, secretary of the Hamilton, Ont., Committee
on Municipal Lighting, is carrying on an extensive cor-
respondence in pursuit of information regarding civic clectric
hghting in other municipalitics.

Simcon H White, Andrew L. Price, C Geo Armstrouy,
Walter J. Mills and Hamilton B. Price, Sussex. N.B.. have
applied for a New Brunswick charter as The Little Salmon
River Telephone Company, Limited, capital $1,500.

The by-law authorizing the agreement with the Montreal
Sucet Railway Company was voted on at Verdun recently.
when cighty-three proprictors voted in an approval of an im-
mediate street railway service, and only six voted coutrary.
The by-law was therefore affirmed.

At the annual meeting of the Qucbec Electric  Strect
Railway Company, Andrew Thomson was clected president;
E. W. Mcthot, vice-president; and W. Shaw, Juo. Breakey,
Judge Chauvean, E. E. Webb and Harold Kennedy, dircctors
for the current year.

A company {rom Bellechasse has asked ior Quebec let-
ters patent under the name of the Ste. Philomene Telephone
Company. It will place telephones in the counties of Belle-
chasse, Montmagny and Dorchester, with headquarters at St.
Raphacl, and a capital of $1,500.

The Toronto City Council is engaged in a dispute with
the Electric Light Company, the result of an effort on the
city’s part 1o compel the company to light the Island, which
is within the city limit, at the city rate of 204 cents per lamp
per night.

The contract for covering the pipes and boilers in the
power house of the St. John Railway Co., St. John, N.B.. has
been completed by the Eureka Mineral Wool and Asbestos
Co, Toronto. This company has had scveral large coverig
contracts of late, not a few of which were repeat orders.

The Niagara Falls, Oat., Electric Light Company has pur-
chased machinery from the Woestinghouse Company. to pro-
vide clectricity for heating and power purposes, 1in addition to
the present lighting system.  The changes that will be made
at their power hduse, and wiring of strects, etc., will involve
an cxpenditure of about $10,000. They will be able to supply
from onc to scventy-five horse-power 24 hour service.

The plant of the Acctylenc Light, Heat and Power Com-
pany. known as the Carbide works, at Niagara Falls, N.Y.,
was sold under chattel mortgage proceedings a short time ago.
The action was brought by the Electro Gas Company, of New
York. who held the mortgages, and the plant, machinery and
power rights were bought by them for about $83.000. The
Elcctro Gas Company will continue the business.

The Kingston Strect Railway has about completed a
brauch line to the outer G.T.R. station on Montreal Street,
going by way of Bagot and Montrcal streets. It will be in
opcration carly this month. The line will be in competition
with the Grand Trunk Railway, which has reduced fares to
five cenmts per trip. It is cxpected that much of Princess
Street will be double-tracked and a belt line made on the
northerly side of the city by way of Division, Pinc and Mont-
1cal streets.
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A dynamo and a number of lamps have been supplicd by
the Royal Electic Company to the Soulanges Canal.

Wood Bros., Brantford, Ont., have recently bought from
the Royal Electric Company a 70 h.p. synclironous motor.

The Montmorency Power Company, Quebee. has bought a
Goo K\W. “SK.C." gencrator from the Royal Electric
Company.

C. E. Campbell, Weymouth, N.S., has been supplied with
a dircct-connccted lighting plant by the Royal Electric Com-
pany.

A 300 K.W. “S.K.C.” synchronous motor has been bought
from the Royal Electric Company by the Golden Cache
Mining Co., B.C.

The contract for building the Canadian branch of the
Carborundum Works, Niagara Falls, Ont., has been sccured
by James Harrison. The structure will be frame 30 X 60 feet.

The B. C. Bullion Extracting Co. has made a contract
with the Canadian General Electric Co. to supply a 100 horse-
power synchronising motor, and a 50 horse-power induction
motor for their works, which are about a mile and a half from
Rossland, B.C.

John Forman, importer of electrical supplies, 644 Craig street.
Montreal, has recently issued catalogue ** B,* which contains a great
deal of useful information for all users of electrical apparatus of any
kind. Edison lamp, Ericsson telephones, Anchor switches, and a
great many other standard appliances, as well as numerous novelties,
are always carried in stock.

J. R. Scott, an cnterprising citizen of Napanee, has closed
a contract with the Canadian General Electric Co. for a 100
K.\V.,, 4,000-volt three-phase generator of the revolving ficld
type, for the purpose of supplying light and power to Napance
from a water-power cight miles distant. He will also supply
hght and power to intermediate points such as Napance Mills,
Camden Easg, and Newburgh,

A mecting was held at the Halifax Hotel, Halifax, N.S.,
April 12th, 1808, at 3 p.n., for the purpose of organizing an
association of all those interested in the clectrical industries in
the Maritime Provinces. The foliowing gentlemen were pres-
ent: John Starr, C. E. Harris, Jas. Waddell, N. L. Ross, J.
H. Winficld, L. A. Somers, J. D. Briggs, P. Mosher, A. Miller,
John Griffin, J. A. Anderson, P. R. Colpitt, F. A. Bowman,
E. T. Freeman, 1. H. Smith,

The West Kootenay Power and Light Co. is rapidly com-
pleting its power plant at Bennington Falls. The poles are
sct and two wires are stretched between the falls and Ross-
land, a distance of 31 miles. The line gocs into Rossland
over the Monte Cristo Mountain, and it is the intention of
the company to stretch another wire so that in casc of accident
there will be no interruption of the current. The first cost
of the plant is placed at $125.000, but it is said that the ex-
perditure upon it may be extended to half a million.

A Dominion charter has been granted to the North Shore
Electric Railway Company. the applicants being: Wm. Owens,
Westmount; V. W. Larue, Quebec; Wm. Strachan, R. Pre-
foutaine, Thos. Gauthicr, and Albert J. Corriveau, Montreal.
Mr. Corriveau says that it is intended to use power gencrator
at the Shawenegan Falls. The rilway is to start at Three
Rivers, and gencral powers are given for the counties on the
ne rth shore of the St. Lawrence.  Privileges are conferred
similar to those granted to Montreal and Southern Countics
Railway Company.

E. A. C. Pew's project to produce water power by the
construction of a channel from the river Welland, cast of
Wellandport, to the river Jordan, although remaining in abey-
ance for some time past is coming to th= {ront again. The
wotks will be gone on with if satisiactory contracts can be
made for disposing of the power when generated. Wi, Pear-

son, C.E.,, Oswego, has, it is said, pronounced the scheme a -

feasible, safc and praciical one, pointing out that the great
source of expenditure in conncection with the development of
power at Niagara Falls—the construction of wheel pits and
tail race—will not be necessary in this project. The principal
expense will be the excavation,

Barrie, Ont., 1s advertising for tenders on an clectrical
insallation to consist of a street lighting plant of 65 arc lamps

of 2,000 candle power, an alternating current plant to supply
2,500 incandescent lamps for private lighting, and.a direct cur-
rent 500-volt power plant to furnish cheap clectrical motive
power to manufacturing cstablishments. An up-to-date elec-
trical fire alarm system will also be installed. The estimated
cost of the entire equipment is placed at $35.000, and as quality
of machinery and apparatus will be made a first consideration
before prices, the town will, no doubt, obtain a very complete
and high-class ihstallation. Tenders will be opened on June
Gth next, but the awards will not be made before the rate-
payers have voted the necessary moneys. Roderick J. Parke,
of Montreal, is the consulting engineer for Barrie,

The C.P.R. copper telegraph line, from Montreal to
Vancouver, is now building. The line passes via
Vaudreuil and the Short Line to Ottawa, and thence by the
muin line to the coast. It will be strung under the general
superintendency of W. J. Camp, the C.P.R. clectrician, in three
divisions. The first one will reach from Montreal to Fort
William, and will be conducted by Jos. Townsley, with about
100 men, working simultancously in four gangs. The next
division will reach from Fort William to Donald, B.C.. and
will be under B. S. Jenkins, Supt. of Telegraph, Winnipeg,
with three gangs of men. The final division will reach from
Donald to the coast, and will be under the charge of J. Wil-
son, Supt. Telegraph. A great deal of trouble has been ex-
perienced by telegraphic companies, through wires coming
in contact with cach other, through the breaking of the glass
insulators by which the wires are attached to the poles. A
test was therefore made at McGill University with a view to
ascertaining the comparative resistancy of glass and porce-
lain insulators, with the result that it was found that porcelain
resisted much heavier, and a greater number of blows, than
the glass.  Tests were also made with a thirty-two calibre
revolver  from a distance of cight feet. The glass flew to
picces at nearly cvery shot, while the porcelain frequently
showed no mark, save the lead from the hyllet, and when they
did break it was in such a way that, had they been attached
to the pole, the wires would not have been affected.  The
testing of the wire is also going on at the Applied Science
Department of McGill, under the care of Mr. Drinkwater.
Each day he sclects at random a sample of wire from cach lot
of ten bundles being turned dut by the Dominion Wire Mig.
Co.. and subjects them to tests in order to insure that they
come up to the requirements of the contract. The wire must
be .137 of an inch in diameter; onc one-thousandih of an inch
only of a variation being allowed above or .clow this gauge.
It must be perfectly cylindrical and weigh 300 pounds to the
mile; four pounds of a variation being allowed in this distance.
Frequent clectrical tests are made upon picces one  one-
Lundredth of a mile in length, to determine the purity of
copper used, which must be 97 per cent.  Each bundle weighs
170 pounds, and the wire must be in onc continuous length,
without joint or break. Each six inches of wire must be
capable of being twisted thirty times at a uniform speed of one
twist 2 second. The tests show that it will stand forty to
fifty twists before breaking. It must stand six close turns
around another wire of cqual diameter and be unwound withe
out breaking. It must also stand an avera, : breaking strata
of 975 pounds, and before breaking it must have stretched at
least one per cent.  Wihen completed there will be a length
of akout 2,900 miles of wire.
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H. M. Bolger, sceretary of the Richelieu and Ontario Navigation
Co., Montreal, was married 2 short time ago to Miss Mills, of Quebee.

P. Keanedy, employed in the C.P.R. car shops, Perth, Ont., had
his head crushed between two cars, and was instantly killed, May 13th,

R. G. McConanell, of the Dominion Geological Survey, and J. B.
Tyrell haveleft for the Yukon, and will spend the entire season in that
district.

H. C. Landon, C.E.. Corawall, Ont., has removed to Austen,
Pa., where be will have charge of a section of the Buffalo and Susque.
hana Railroad.

Frederic Nicholls, managir,, director of the Canadian General
Electric Co., sailed on the ** Campana ™ recently for a visit to Englangd
and the contineat.
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Alexander Milloy, after fifty years of service in the Richelien and
Ontario Navigation Company, acting as traffic manager, has recired
G A. Browne will be his successor

Wallace Bell, the well known well sinker, Montreal, has gone to
Newfoundland, where he has been asked to help in developing the
newly discovered oil regions in theisland.

D J. McDonald, British Culumbia inspector of mines, has resigned
his position tu enter the service of the British America Corporation,
under \V A. Carlyle, late provincial mineralogist

\WWm. Bunney, who has been for the past siv years in the employ
of the Wm Cane « Sons Mfg. Co, Newmarket, Ont., as foreman, has
taken a sitoation with W. C. Xdwards & Co., Ottawa.

Samuel Lyons, head engineer of the Stewiacke, N.S., loundry,
was instantly killed a short timeago  He was working at the emery
wheel, when it suddenly broke, a portion of 1t striking him violently
over the heart.

O. H. Sheppard has accepted the positicn of cashier of the Toronto
Ferry Company, made vacant by the reignation of Walter Garwood,
who has been appointed to a more lucrative position with the Queen
City Oil Company, Toronto

me D AL Starr, president and manager of the Cornwall Electric Street
Railway Co., was waited upon by a deputation of the employees and
presented with a handsome gold headed cane, with many good wishes,
on the occasion of his birthday a shert time ago.

News reached Montreal last month from Liverpool, of the drown-
ing of a well known Canadian Pacific official, T. ¥ B. Evans, who
was agent at Liverpoo! for the company for the past ten years.  Mr.
Evans while boating off Bangor, Wales, where he was enjoying a short
holiday, fell out of his boatand was drowned.

W. }. Carroll, St. Catharines, Ont., who has been engaged in
engineering work upon the Crow's Nest Pass Railway since last
September, has received an appointment as chief engineer of the
Sindicate Industriel de Sud America, a2 company formed to build a
railroad from Quito to Pailon, on the west coast of South America.
The district about Pailon is famous for its rich gold deposits. The
company reccives from the Government a concession of about seven.
teen million acres of land.

W. Robert, cashicr of the Richelieu and Ontario Navigation
Company, rcceived 2 handsome present and illuminated address a
short time ago  The presentation was made by C ¥ Gildersleeve, the
general manager, representing the stafl of officials, and the occasion
was the severance of the connections between Mr. Robert and the
company. Mr. Robert will shortly leave for Quebec, to fill the posi-
tion of paying teller in the new branch of the Hochelaga Bank, about
10 be opened in that city.

Robert N. Stevens, mechanical superintendent of the 1.C.R. at
Truro, N S., died at his home there May 1Sth  He was about 64
years of age, and was well and favorably known both in New Bruns.
wick and Nova Scotia. He has been identified with the 1.C R. ever
since 1t was opencd and was engincer of the first train over the road,
going as far as Coldbrook. He rosc in the service, and was for years
mechanical superintendent at Moncton. Dunng the past three or
four years he has been mechanical superintendent at Truro.

Milton L. Hersey, the well-known chemical expert and assayer, on
whom the degree of Master of Applied Science has been conferred by
McGall University, is the youngest son of Kandolf Hersey, Montreal.
Ihs pnmary cducation was by private tuition, and he soon entered the
Royal Arthur School, from which he was promoted in 1SS1 to the
Montreal High School. From the latter he graduated in 1855, entering
the Department of Applicd Scicnce of MceGill University the same
year. Mr Hersey graduated from McGill nine years ago as Bachelor
of Applicd Scicace and has since then held some very important
positions, during a portion of the time being connected with the teach.
ing sta¥ of the University  He spent most of the years 1559 and 1Sgo
studying and traveling in llurope and the United Siates, and on his
return to Canada in 1831, he was appointed chemist of the Canadian

*acific Railway  From this position he resigned in 1596 to take up
the general commercial chemistry and assaying, but still remains the
consulting chemist of the Canadian Pacific Pailway,

F. C. ARFISTRONG,

The Canadian General Eleetric Company is about to lose
an important member of its agency staff in the person of F
C. Armstrong, who has resigmed his position of general ageat
for that company to take up similar work with Dick. Kerr &
Co . Limited, London, Eng . well known as a large cagincering
and comtracting firm  throughout Europe and the British
FEmpire  Mr Armsrong ic a Canadian by birth  He com-
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weted Ins education at Peterboro, Ont., with Dr, Tassie, and
afterwards graduated from Toronto University,  After leaving
the university, in 1889, hie engaged in clectrical work and spent
three yuars of those proneer days as an electncal and engneer-
i contractorn, Sincc 1892 hie has been e the employ of the
Canadian General Electric Compaay, as chief of  the ageney
staff. aud during this tine not only has hie beconie favorably
hiown to the public, bat les obtained o broad techiical and
commeraial knowledpge, which no doubt will be of immense
benefit to hum in his new and Iarger sphere Mr Armstrong
has prepared at different times several papers for the meeting
of the Electrical Assocation, and has also materially added to
its suecess by his efforts as a member of the Executive Com-
mitee While Mr Armstrong's departure is to be regretted
as bring a loss to the conntry, yet hie must be congratutated
on the recognition of his marked ability and promotion to the
importamt position which e will hold with Dick, Kerr & Co.

ELECTRICAL POWER TRANSMISSIONS.®

BY R. A. ROSS, E.E., M.CAN. SOC. C.E.

The subject of electric power  transmissions  over  lonyg
distanees has jor the last few years beea the field in which the
ot prominent clectrical engineers have found a scope for taeir
energies, and the advance in consequence has been most marked
So much so that, while four years ago there was not a power
scheme of any magnitude, at the present they ace numbered by
the ~core, and are of such size as to utilize an immense amount
oi power formerly unavailable. A noteworthy point in modern
plants is the similarity of  the methods in use, especially in
America, which is alwiys more given 1o sandardization than
are  Luropean countrics.  The several types of alternating
tansmission have practically  erystallized into wwo  standard
forms remarkably abke in detail and equally applicable to most
cases  The controversies over the relative merits of direct and
alternating current for transmission purposes have been settled,
and the latter having come ont victorious is now carrying the
wdar into the hitherto undisputed territory of the former, namely,
the appheation to general motor purposes, and the results are
not doubtiul,  With the applicaton of alternating  current
motors to traction purposes, which appears to be not far distaat,
the Iast territory held eaclusively by the direct current will
have been inaded.  The reason 1or tis sate of titings 18 nat
far to scck. as the alternating system which formerly was appli-
cable only to incandescent light, has recently mide such strides
as to prove itseli more generally useful for all purposes of trans-
misaon  and for most cases of distribution than the  other.
Thas trivmph of the alternating is due to the dact that with
estremely simple and durable apparatus, the power is so readily
transiormed into that form which mects the requirements of
masy Cases.

Ihe etficiency and durability of the newer G pes of agparatus
are such as to leave but scant room tor amprovement, and it
appears probable that unless some fundamental discovery i
made, which will render presenmt types entirely obsolete, these
forms will persist for some time to come.  \ccompanying tius
sandardization of apparatus has come 2 remarhable decrease
m first cost and mankenance charpes affecting the interest and
depreantion accounts  correspondingly, and  resulting  in
deereased cost of power to the consmmer.  In consequence we
may expect to see the fichd o1 staun goneetiton oo maay pur-
pe-ses imadad by the simpler, cheaper and more cleanly clectric

power. 1 we may judge by present ndications,  the next
phase of the problan to be attachad will be the adaptation 1or
rulnay purpuses of  powner for large water nalls T only

awaits the development of a satisfactory motor for alternating
traction purposes, and. from the reports of several recent instal -
letions w Farope and the statements o promimemt  iraction
enganeers in this country, the day of  the alternating rmilway
mator for use on the longer railways is not far distant.

To illustrate the methads adopted in transmission work,
a iew of the larger plants in operation or building are given
Delow,

Horsc-

System Distance, Voltage  power.
Bre<cia, Dircect car. 12 15.000 700
Pemona, Single phase. 29 10.000 Soo
Fresnn, Three phase 35 11000  1.300

*From a paper tead before the Canadlan Society o1 Civil Eaginecrs.
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Lauffen, Three phase, 100 0,000 300 LExperi-
[mental

Portland “ ‘ 12 0,000 5,000

Ogden, “ “ 38 16,000 3.000

Three Rivers, Two phase, 17 12,000 Goo

Kootemy, Three phase. 20,000 2,000 Building.

Familton, Twu phase, 38 20,000 3,000 “

Ladhine, Three phase, 5 4.400  20.000

Chambly, ‘Two phase. 16 12,500 20,000 Building.

With one exception these are all alternating plants, and
it will be noticed that Canada is well to the fore, as might be
expected from the almost unlimited powers available.  Montreal
stands at the head of the world so far as transnntted power is
concerned, and it appears probable that the two magnificent
schemes  at present  under construction  will find an  ample
market in the city and vicinity. Montreal's demands, covering
as they do the whole field of consumption of power for street
railway, incandescent and arc lighting, and motor power, offer a
good cxample for illustrative purposes, and it has been deemed
advisable to give poim to the discussion to follow by reference
to the demands existing in that city at the present time, with-
out reference to future necessities, as these will no doubt be
much of the same kind,

,

With this end in view, the following curves have been
drawn, showing the demands for all classes of power at the
present time for twenty-four hours,
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The higher curve in cach casc shows the maximum demand
during the year, and the lower the average load at cach hour of
the day for the year. From these demands the transmission
scheme will be figured, but neccessarily in a general way for
Mustrative purposes. The problem consists in laying down
the power ia the city to suit the demands in the most complete
way as regards cconomy, cfficiency and suitability. As thesc
demands affect the transmission by their nature, as well as by
their amount, they must be considered brictly before taking
up the transmission proper.

Incandescent Lighting.—The demand curves shown have
been figured from the actual curves of one of the present
stations in the city. with an allowance for the loads of the other
operating companies: in all to cover 100,000 lights wired up.
To medt ttis demand it will be readily granted that direct car-
remt is unsuitable, owing to the distances to be covered, and
alternating currents of single, two or three phase are the only
alternative, any of these being readily obtained from the trans-
mission voltage by means of static transformers to feed the
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distribution at a voltage of say 2,000, which is considered safe
for city work. This potential will of course be again reduced
beiore entering customers’ premises, thus involving two sets of
transiormers. This system will also cover interior lighting by
alternating  arc lamps, and perhaps a few small  alteenating
metors.

ihe demand curves for the are lighting have been figured
on the supposition that therc are 2,000 arc lamps on serics
wicuts i the city, highned from dusk to dawn, the curves in
this case being clevated into straight lines. For this service
several plans present themselves as below.

(1.) By rectifying the alternating transmission currents in-
to direct through the agency of rectifiers, which wre simply
revolving  commutators driven by small synchronous motors
from the transmission ling, and using this current in the present
seties are lamp.  This system has been in use for a short time
in several European stations, with varying results. It appears
to have a great future before it when it has come through the
present doubtful stage.

(2.) By means of alternating arc lamps fed from the in-
candescent circuits. This system, while perfectly applicable for
interior lighting, where each unit is treated as an incandescent
lamp and ed on or off at will, is not so suitable for street
lighting, as ** does not 1-ud itself to ready control from the
station,  Funner, as the light distribution of alternating cur-
rent lamps is inferior per watt of consumption to that of direct,
it becomes more expensive in operation.

(3.) The series are system as at present used, with motors
instead of engines to drive the dynamos. while necessitating
more apparatus than cither of the others, is more simple and
controllable in operation, and will be accepted ior illustration.
The number of units necessary to cover the 2,000 lights will be
16 if of 125 hghts  cach, which is about as high as is available per
machine. If these were coupled in pairs to 200 II. P. motors,
the units would be cight, and the addition of a spare would make
a total of nine, which would be ample for present demands.
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Either alternating or direct current motors are suitable for
general work, but, where variable speeds are necessary as for
clevator purposes, the direct is at the present time the only one
available. The cost of the former is also higher at the present
time. The advantages of the alternating motor distribution
are, less cost of circuits, greater simplicity of apparatus, and
the ability of reaching outlying demands at small cost, and that
it wmvolves no special apparatus in the distributing station other
than the nccessary lowering transformers.  As the objections to
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the alternating (on the score of price and unsuitability where
speed regulation is required) appear to be within reach of cor-
rection in the near future, that method will be adopted for this
case. The demand curves are based upun the actual Joad curves
of one of the present stations, with allowance fur the other
operating companies’ loads.  In all it represents about 1,300
H P. of motors installed, to be driven from a two or three
phase motor circuit, fed directly through reducing transformers
from the transmission line, at a voltage of say 2,000, and aguin
reduced by individual transformers at the motors.

The curves shown iu t'ie accumpanying figure are the actual
records for the past yaar for the railway company’s plant. As
at the present time ouly direct current motors are appheable
to this purpuse, means mast be adupted for translormng the
Jlternating to direct current four the trolley arcwt, This 1s easily
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accomplished by means of rotary transformers with small loss.
‘Ihiese rotaries are practically direct current gencrators, with
coilector rings through which the alternating current flows to
the windings driving the machine as a motor, while from the
commutator connected to the same windings the direct current,
which has been commutated from the alternating. flows to the

trolley line. .
(Continued in next issuc )

Monarch—

Babbitt
Y Metal

Best Anti-Friction Metal for all
Machinery Bearings.
4ssaa.. WRITE FOR PRICES.

Manufactured Only by

The JAMES ROBERTSON CO., Limited
263-285 King Street West, TORONTO.

Telephones: 819, 1511 & 1292.

—The Jas. Robertson Mfg. Co. has issuel a very finely illustrated
catalogue of the various bath-room, closet and sink fittings which this
tirm places on the market.  The company also manufactures lead pipe,
saws, plumbing goods, brass plumbing goods, fence wire, solder
wire, triangular bar solder, paint and varnishes, putty, shot and bullets.
The nickel plating plant operated by the firm is on a large scale.

—In the course of a recent address upon building stones by Prof.
Julien, of Columbia College, New York, before the Mineralogica
Section of the Franklin Institute, some interesting facts were brought
out. Professor Julien is an authority on building stones, and an expert
in the preparation of thin sections of rucks—sections so thin that they
are transparent, and their structure cau thus be readily seen under
the microscope On this occasion the thin sections were placed in
an clectric projecting microscope, and the enormously magnified
images were thrown upon a screen.  The lizht was pulanzed by inter-
posing suitable prisms, and under these circumstances cach particle
composing the stone revealed itself by its shape and color. The
mechanical structure, porosity, density, etc., uf each variety of stonc
were shown, revealing the way in which aggregations of rock particles
arc sometimes looscly held together without orderly arrangement and
with spaces between, sometimes dovetailed into each other, and some-
times cemented together into a homogeneous mass. In some of the
sections, which were as thin as a sheet of tissue paper, bubbles of
liquefied carbonic acid gas were observed in the cavities of the small
crystals, This liquid is held in the stone under pressure, and not infre-
quently the heat of the clectric light, or even of the hand, is sufficient
.0 explodeit, shattering the specimens. It wasecasy to perceive from
these illustrations why some building stones will stand great compres-
sive strains and may yet be unsuitable for buildings in these latitudes,
while other stones, much weaker inherently, may possess greatly supe-
rior weathering qualities. The statement was made that no ** weathering
tests ** of building stones worthy of the name have yet been made. It
seems very necessary that this should bedone.

[EMPLOYMENT d with a munlcipal ‘or sanltary englncer as assistant or
p . Good colonial and howme expenience. A[ply DUNN, P, O, Box s32,
Cape Town, or care of Hills, 137 Bow Road, London, Eng/

Mecegihlr dNIVERSITY

MONTREAL

CHAIR OF ELECTRICAL ENGINEERING

‘The Board of Governors is prepared to receive applications for
the \V C. McDonald Chair of Electrical Engincering. Salary notless
than $2,000 per annum. Applications, accompanied by any testi-
monials which candidates may desire to submit, should reach the un-
dersigned on or before the 20th June next.

. I¥W. VAUGHAN,
Secretary, McGill University, Montreal,

TENDERS ARE ASKED FOR

Addressed tu S J. CARTER, Secretary-Treasuree Andover
(N.B.) Water Commissioners, for the

Excavation and laying of 2% miles of 6-inch Water Main

ARD
Construction of a Dam 80 feet long and 10 feet high

Plans and Specifications 1o be secn at the office of =
the Comuaissioners.

C. L. B, MILES, Engineecr,

ANDOVER, N.B.
Apzil 27th, 1898, t NI

For Sale Cheap

A New 100 Kilowatt 125 Volt Multipolar, Direct
Current Dynamo

Latest steel frame type, with iron clad armature.

A most complete set of Station Attachments.  Suitable for In.
candescent Lighting, with a capacity of 2,000 16-candle power lamps.
?r for p<:wcr or clectro-chemical purposes, has never been vsed only
or a test,

For particulars %Fply to E. H. HILBORN, 74 Brunswick Avenuc,
Toronto, or to JOBKN TOLMIE, Kincardine.

The Ontario People’s Salt and Soda
Company, Limited




