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\Vhile glad to throw off the colonial yoke, the United
States was not willing to relinquish colonial advantages,
and it may seem strange to you to be told that United
Srates traders made a strong effort to continue enjoying
the advantages of the Navigation Act. The Navifation Act
was an act under which trade to British ports was permit-
ted only in British ships, and when at last the United
Statesians found themselves formally and by legal opimon
declared forcigners and not chgible to come into Canadua-~
under the act, they resorted to forging the registers of their
ve ssels, some two hundred being issued between 1788 and
1790, being chiefly Mediterranean certificates, with which
region Canada had for many years a fairly extensive trade.

Canada's trade with the rest of the continent towards
the close of the cighteenth century was not very extensive.
From 1768 to 1783 inclusive, the entries at Quebec averag-
cd only twenty four per annum, the average burden being
63 tons.  The largest number of arrivals was 76 in 1774,
and the largest average thnnage was 97 tons in 1750. The
average annual clearings during that persod was 26, and
the average tonnage cleared was eighty tons. The largest

O’I‘he Navigation Act was repealed for Canadain 1849.

*Abiidged by the author, Arthur Weir. B.Sc. from 2 lectute dellvered
Lefore the Applled Scicnce studenis of MeGnll Universiy, Montreal, January, 1509,
and published exclugively in Tug Caxadiax Exatrgex.

number of clearings was 38 in 1778 and the largest average
tonnage was 136 in 1781. In 1782 there were only twoar-
rivals and in 1780 only twelve vessels cleared. The average
tonnage in 1769 was 41 tons and the lowest yearly average
of tonnage cleared was 49 tons in 1771 and 1773. Such
were the cockle shell coasters of a century ago. These
vessels brought in the bulk of the rum used in the country,
and-a very large portion of the coffee, sugar and molasses,
although the last two were most extensively brought from
the West Indies. Large quantities of pease were exported
between 1770 and 1775, with much lumber, wheat biscuit
and flour. The exports of flour between 1768 and 1783
averaged 2,334 barrels per annum. In 1802 Canada ex-
ported 1,010,033 bushels of wheat, all countries, 23,301
barrels of flour and 22,051 cwt. of biscuit. The average

_tonnage of the ships that entered at Quebec from Great

Britain from 1768 to 1780 was 145 tons and the average
crew was ten men. In 1793 two fairly large vessels, one of
299 tons and the other of 301 tons.cleared from that port,
but there was one mere jolly boat of 72 tons and the average
had risen only to 176 tons. Great Britain was Canada’s
chief port for potash, fish oil and lumber. Before the
United States revolution thirty-four ships and four hundred
men satisfled the commerce of Britain with Canada annu-
ally. The West Indian trade and trade to ports other than
British or American was not large in those days, and was
confined chiefly to codfish, salmon, boards, planks and
wheat exported ; and imports of molasses, sugar and salt.
Wines and teas were brought usually from England.
Canada did a good trade in masts in those early days,
these being usually sent to Gibraltar.

The position of Governor-General of Canada was by
no means a sinecure in thost 2arly days. Canada was cut
off for six months in the year from all communication with
the Motherland, except via Halifax by couriers to
Acadia. Mails were not frequent even in summer, and
the Governor was a Governor indeed. One of Haldimand’s
first proposals was the establishment of a line of fast ves.
scls, to sail once a month or every six weeks for the con-
veyance of the mailsto and from Europe. It was not,
however, until 1787 that a monthly mail was established
between London and Halifax. The European news of the
Quebec Gazette in 1763 was seventy days old. The trade
flect usually left Great Britain for Canada towayds the end
of March, and a second ileet followed in July. It may be
inferred from the register of shipping at Quebec that the
season of the port opencd 1st July and closed 1st October,
a period of three months, now doubled. Menticn has
already been made of the early efforts of the French to
chart and Jandmark the St. Lawrence. Under early
British rule further progress was made. It is not generally
known that the celebrated Captain Cook was with \Wolfe
at the capture of Quebec and aided that commander
very greatly by taking soundings in and about the harbor
of Quebec, being so nearly captured on one occasion that
his foes had leaped into one end of his boat as he sprang
out of the other. He also charted the river below Quebec
in places that had been found intricate and dangerous, and,
so said his biographer in 178S, ¢ his work was so accurate
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that it hath not since been found necessary to publish any
other.” He surveyed Miquelon and St. Pierre and the
coast of Newfoundland m 1763-7, and held from the latter
year the title of Marine Surveyor of Newfoundland and
Labrador. Captain Bayfield, who charted the river very
extensively, was no unworthy successor.

Asearly as 1785 the London Merchants trading to
Canada offered to place buoys in the Traverse, if the auth-
orities would maintain them, and the proposal was received
with favor. As early as 1783 the buoying and lighting of
the river had been proposed, and attached to the recom-
mendation was a report showing that siaty iesscls had
been wrecked in the river between 1776 and 1783. In
1788 the Council declared that it could nut afford the
expense of lighting Green Island, and it was not until 180y
that a light shone upon that dangerous strand. which is
almost opposite the Saguenay. This, I believe, was the
first lighthouse in the St. Lawrence.

We come now to a period which we cannot treat in
such detail as has hitherto been done. Improvements
began to come rapidly. The influx of exiles from the
United States had begun to give the upper country an air
of civilization, and in 1793 the province of Upper Canada
was created. Its wonderful prosperity had all to do with
the development of the St. Lawrence ruute, up to Con-
federation at least, and we will begin our consideration of
the third period by describing the advance of shipping on
the Great lakes up to the Union of the provinces in 1841.
The first canal on the lakes was built by the North West
Fur Company, at Sault Ste Marie about 18vo, Mr. Keefer
says, in 1798. The United States had a canal in 1800
from the Mohawk river to Wood's Creek, the first effort
to establish communication with the Hudson river, that is
to say forerunner of the Erie canal. The canal of the Fur
Company was built at the lower end of the rapid on the
northern or Canadian side, and supplemented a road by
which the goods of the company were transported to the
landing on Lake Superior. The commerce on Lake
Superior was developed later than that on the other lakes.
Canadian companies navigated it from about 1800, one of
the first vessels being the ¢ Recovery,” owned by the British
Northwestern Company. She was of 150 tons burden and
a brigantine. The “John Jacob Astor,” the first United
States vessel on this lake, was launched in 1835.,

Coming to the next obstruction in navigation on the
lakes, there is the historic Niagara portage, which was in
a good state of development in the French regime and
which in spite of all competition remained in the hands of
Canadians until the United States passed the embargo and
non-intercourse acts of 1807 and 1809. This portage was
usually leased to one firm, which had a fixed tariff. There
was another portage from Toronto to Georgian Bay,
avoiding the navigation of Lake Erie.

TFor many years there were no roads worthy the name
in what is now Ontario.  All travel was by water, and in
time a class of packet schooners arose which reached a high
state of development. Then came steam, first used in
Canada at Montreal, by Hon. John Molson in 1809,
and used on the great lakes by Canada before it
was used by the United States. The “Frontenac,” built in
1815,and the ¢“Queen Charlotte,” builfin 1816, both antedate
the United States vessel the “Ontario,” which was so poorly
constructed that her paddle shaft was thrown from its
bearings during the first trip. But the heat of the furnaces,
the clank of the engines, and the smell of the whale oil
lamps in the cabins of the early steamboats were not con-
ducive to hearty appetites, and it was not until the thirties
that the competition of a line of steamers from Toronto to

Prescott was able to place the schooners in the background.
The speediest of these steamers made four miles per hour
against a stiff breeze, and her walking beam was as broad
as it was long. She was subsequently transferred to the
lower lakes on the St. Lawrence proper, and the “Sir Robert
Peel" took her place on the route from Cobourg to Toronto.

In 1841 the propeller came into use on the lakes through
the instrumentality of a Canadian, who had read of Ericson's
invention, and urged an Oswego friend, then in New York,
to look into the invention and let him know the result.
The friend took one Van Cleve, of Lewiston, N.Y., to see
the invention, and Van Cleve left the place with the mono-
poly of propeiler traffic on the lakes in his pocket, the result
of which was the ** Vandalia "—such is the consequence
sometimes of consulting one's friends on matters of im-
portance.

In the carly years of the century there was not a light
house on the great lakes and the harbors were still in a
state of nature. Some charting bad been done, and it had
been ascertained that the harbor of Toronto was rapidly
shoaling. Measures to prevent this were propused by
Captains Richardson and Bunnycastle, but nothing was
done until after 1841. Towards the close of the twenties
some of the harbors, such as Port Stanley, Port Hope,
Cobourg and Oakville, had been supplied with wharves,
chiefly by private enterprise. The Queen’s wharf at Tor-
onto had been constructed prior to 1841, 1,091 feet long,
with a depth of water varying from 9 to 12 feet. There
was not a lighthouse on the lakes until after 1825, and the
total expenditure of Upper Canada upon lighthouses,
beacons and buoys, ptior to the Union was less than
$100,000.

In 1816 the firm now known as that of David Torrance
& Co. purchased from John Handyside & Co. the tug and
passenger steamer * Hercules,” and placing Captain Brush
in command began a competition with the Molson line.
This was the origin of the Richelieu and Ontario Nawvi-
gation Company.

Steam navigation speedily spread beyond Quebec and
Montreal. Above the latter city on Lake St. Louis, a
steamboat was placed as early as 1824, and there was one -
on the Ottawa above Carillon in 1819, followed by one on
the lower Ottawa in 1826. The first steamer to rue the
Lachine Rapids was the *“Ontario,” Captain Hilliard made
the perilous trip 19th August, 1841. The name of this
vessel was subsequentlyaltered tothe “Lord Sydenbam.” In
1814 Lower Canada had a population of 335,000 and Upper
Canada had g5,000, increased by 1825 to 479,188 and 157,-
923 respectively, an increase of nearly 70% for Lower
Canada and quite 6o% for Upper Canada. Side by side
with this increase in population came an increase in trade.
whichadded to the need of good communication experienced
during the war of 1812, led to the devotion of a good deal
of attention to the improvement of the St. Lawrence route
and of the connections between the upper lakes.

The first important improvement in the St. Lawrence
route was the construction of the Lachine Canal. Adam
Lymburner in 1791 had proposed a canal from Montreal
to Lachine, and as a compromise, in 1805 a vote of $4,000
for the improvement of the river had been applied by the-
Commissioners to improvements in the Lachine rapids.
In the following year a similar sum was applied to further
improvements as well as to work between Montreal and
Laprairie, at Point St. Charles and in the rapids above
Lachine. In 1815 a company was incorporated to con-
struct the canal, but failing eventually to secure the re-
quisite capital, the Legislature took over the work in 1821,
ground being broken 17th July by Hon. John Ricbardson.
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The canal was opened as far as the outskirts of Montreal
by August, 1824, and the first vessel passed through in
1825. The canal was a barge canal with five feet depth of
water and locks 100 feet by 20 feet. The advisability of
canal construction by Government instead of a private
company is well shown in the history of the Welland canal,
which was begun in 1824, and completed after much mis-
management and many difficulties, including the falling in
of the Deep Cut, in 1829, but so poorly that much subse-
quent work was requisite.

We now approach the period when Quebec lost to
Montreal the proud and lucrative position of the ocean
port of Canada. This came about through the construc-
tion of the lake St. Peter channel, which is.one of the most
unique canals in the world. Itslength is about ecighteen
miles, and it affords a depth of twenty-seven and a half feet,
its submarine walls being sometimes sixteen feet deep, and
ranging from one hundred to one hundred and fifty yards
in width. The history of its construction is interesting.
In 1826 the merchants of Montreal presented a petition
that aid be granted in clearing the St. Lawrence at Ile Plat
and in Lake St. Peter. The matter was referred toa com-
mittee of the Legislature, who examined pilots and ship
captains, all of whom thought that any channel which
might be dredged would be almost immediately refilled by
the quicksands. In 1830 Capt. H. W. Bayfield surveyed
the lake, and in his reports of 1831 and 1835 expressed the
opinion that it was doubtful whether a channel for vessels
of deep draught were possible.  Montrealers, however, do
not acknowledge that anything is impossible to them, and
in 1838 the Committee of Trade again brought the matter
forward and asked for a sixteen feet channel in place of the
natural one of only eleven feet and a half. A new survey
was ordered immediately after the Union of 1841, and the
engineer, D. Thompson, declared a sixteen feet chan-
nel practicable.  In that year the Legislature appropri-
ated fifty-eight thousand five hundred pounds sterling
towards the undertaking. The machinery and dredges
required for the work were completed by 1843, and work
was begun in the following year, a straight channel 150
feet wide and 14 feet deep being projected through the
flats. This appears to have been an injudicious proceeding,
as the currents drifted large quantities of sand into the ex-
cavations. Work was, however, continued until it was
ascertained in 1845 that the appropriation would not be
sufficient, A committee visited the work and decided that
it would be better to abandon it and enlarge the natural
but crooked channel, a proposal in which Capl. Bayfield
ccncurred, only that he thought it more economical to
complete the straight cut now that it had been so nearly
finished. He advocated increasing the width to a hundred
yards. The work was resuined, and discontinued in 1847
for want of funds, some seven miles out of nine having
been dredged and seventy-one thousand pounds sterling
having been expended.

Montreal would not accept its defeat. Its citizens
kept up their agitation, and an act was passed in 1850 em-
puwering the Harbor commissioners of the city to excavate
a channel through the lake to a depth of sixteen feet, they
beng authorized to raise the necessary funds by a toll of
not more than one shilling per ton on vessels drawing ten
feet of water and upwards, and by borrowing thirty thou-
sand pounds currency. The commissionersabandoned the
straight cut and adopted the natural channel eleven and
a half miles long, which by the following year they
had dredged to a depth of thirteen feet, an increase of two
feet, at low water. It was with pride and keen anticipa-
tion of a bright future that the peopie of. Montreal in that

year watched the ** City of Manchester” pass down the niver
en route for sea, drawing fourteen feet. In 1852 the com-
missioners were authonzed to effect an additional loan of
$160,000, supplemented in 1855 by a further authonization
for S400,000. In 1852 the depth of the channel was 15
feet 2 inches at low water, and by the end of 1855 an addi-
tional foot had been gained, bringing the channel to the
depth which had been contemplated. But ocean vessels
had been growing larger, and the commissioners had
determined not to stop there. In 1855 they had received
authorization to excavate a twenty feet channel, and pro-
ceeded with the wurk with energy. In 1859 the Govern.
ment advanced them $60,000, on their plant. By 1860 a
channel of seventeen and a quarter feet at low water had
been reached, and the Harbor commissioners had con-
tracted a debt of $680,000, not including the $60,000 due
the Government. It 1s with some surprise that the writer
totes a considerable difference in the statistics given by the
Board of Trade and the Governnient on this subject. He
has followed the Government report, although the Board of
Trade declares that there was an eighteen fest channel by
1857. In 186 the Government determined to reduce the
toll imposed by the commissioners, and assumed the debt
of $68v,000, an action confirmed by Act of Parltament 1n
1864. When the channel had been brought to the depth
mentioned, it was decided to make it twenty feet, the
Government consenting to wipe out the $60,000 indebted-
ness and pay a further sum of $160,000 on the completion
of the works, leaving the plant, which they had loaned the
commissioners, in the hands of the latter. The twenty
feet canal was completed by the autumn of 1865. But
again it was determined to deepen the channel, and by
1878 it had reached 22 feet 6 inches. A depth of twenty-
five feet wasreachedin 1882, and by 1888 a great celebration
was held in honor of the passage of a vessel drawing
twenty-seven and a half feet from Montreal to Quebec,
making Montreal by the energy of her citizeas the most in-
land seaport of the world. In that year the Government
took over the works. .

Canadians are too familiar with the history of the
“Royal William" for me to more than refer to it here. Let
it suffice to say that this was the first bona fide ocean
steamship to cross the Atlantic, that she was built at
Quebec, engined at Montreal, and performed her memor-
able voyage in 1833, sailing from Pictou on 18th August
and arriving at Gravesend, seventeen days later. She
was subsequently sold to the Spanish Government.
The first company to run a regular line of steamers
between Montreal and Great Britain was chartered
in 1853, being granted a subsidy of $19,000 per annum
by Government to carry a_fortnightly mail. It also
received $4,000 from the St. Lawrence & Atlantic
Railway and $1,000 from Portland, which city it
made a port of call. On 1oth May of that year the
“Geneva,” 350tons,arrived in port, the pioneerof Montreal's
ocean steamships, if we except the **Royval William.” The
* Geneva " was followed by the ¢« Lady Eglinton " and the
“Sarah Sands.” TheCanadian Steam Navigation Company
did not, however, succeed, and was replaced as a mail car-
rier in 1856 by the Allan Line.

This famous Canadian line was founded by Captain
Alexander Allan, of Saltcoats in Ayrshire, whose ship
¢ Jane "’ carried stores to the Duke of Wellington in the Pen-
insula in 1815, and shortly after the peace began running be-
tween Montreal and the Clyde. His business prospered,
and packet affer packet wasadded to his fleet. When the

deepening of the channel to Quebec had been partly ac- °

complished, the Allans began 1o build steam vessels, the

—
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first in 1853, and were carrying a weekly mail to England
by 1856. Their sailing fleet had reached sixteen in num-
ber. "From 1857 to 1864 inclusive, the line suffered the
loss of nine vessels by wreck, but the cloud passed away,
and thereis perhaps no line more fortunate in this respect
to-day and for years back than that of the Allans, whose
commanders never assume the risks which United
States.liners take. The line owes its rapid advancement
to the labor of Sir Hugh Allar, son of the old sea captain,
who came to Montreal about 1826 and there received his
business training.

Prior to the development of steam navigation on the
Atlantic, the sailing vessel had been brought to a high state
of development, in the form of clipper ships, whose races
with one another across the ocean were as much subject
for excitement then, as a big ocean race to-day. I under-
stand that Montrea: has owned the fastest sailing ship
ever built, the * Thermopylae.” She was built by Walter
Hood & Co., of Aberdeen, and ran from the Lizard to
Melbourne, Australia in sixty days, a distance ot 13,222
knots. On one day she made 380 statute miles. Herrun
from Foo Chow, China, to London, 91 days, has been
beaten by sail only by the *¢ Sir Lancelot,” which accom-
plished the voyage in 89 days.

I have already occupied too much of your time. We
must hasten to a conclusion. The Union of the Provinces
took place in 1841 and attention was at once turned to the
completion of the various canals projected by the two pro-
vinces. During the period of the Union, notwithstanding
the political deadlock which ultimately rendered Confeder-
ation necessary a very great deal was accomplished. At
the time of the Union the Erie canal and the Rideau navi-
gation were overshadowing the St. Lawrence route from
the lakes. The Rideau was the freight route to the great
lakes. But work upon the St. Lawrence canals was
pushed forward. The Lachine canal had been opened in
1824 with seven locks 100x 20x 5 feet. In 1843 an en-
largement was begun with locks 200x 45x g feet, five in
number, the lowest two of which by urgent request of
Montreal were altered to 16 feet of water on the sills, to
admit ocean vessels. The canal prism was 120 feet wide
at the surface and 8o feet wide at bottom, when Confeder-
ation took place.

The necessary plans for the Beauharnois canal were
prepared in 1842, work was begun in-1843, and completed
in 1845. It had at the time of Confederation a length of
11} statute miles, g locks 200 by 45 feet by g feet, and the
prism was the same as that of the Lachine canal. The
Cornwall canal to overcome the Long Sault was begun in
1834 and completed in 1842, the first vessel through being
the steamboat * Highlander.” The canal was formally
opened in June 1843. The depth of water on the<ills was
the same as in the Lachine and Beauharnois canals, g feet,
but the locks, seven in number, were ten feet wider, and
the canal prism 100 feet at bottom and 150 at the water
surface. The Farrans Point canal lock completed in 1847
had the same dimensions as that of Lachineand the Rapide
Plat canal, opened in 1847, the Galops canal, opened in
1846 and the Point Iroquois canal opened in 1847, were of
the same demensions also, the canal prism in all three
cases being, however, only 50 feet at bottom and go at top.
Thus at the time of Confederation there was a channel for
ocean steamers to Montreal 20 feet deep, the two lower
locks of the Lachine canal had a depth of sixteen feet, and
the rest of the navigation on the St. Lawrence wasonly on
a g feet basis. The Welland canal wason a 10} feet basis,
and the only canal in use from Lake Huron to Lake
Superior was that of the United States.

In 1793 114 vessels, of 15,758 tons and 933 men, arrived
at Quebec. By 1841 this shipping had increased to 1,221
vessels, 425,118 tons, and 16,443 men, of which 13
ships and 35,057 tons were steamers. The “Unicorn " navi- .
gated between Quebec and Nova Scotia from 1840 to 1844
inclusive. In 1866 the shippinrg was 1.041 ships, 590,120
tons, and 15,695 men, 73 of the ships being steamers. The
dangers of the route may be exemplified by the statement
that between 1840 and 1849 inclusive 238 ships were
wrecled of those engaged in the Quebet trade. In 1854
258 seagoing vessels arrived at Montreal, with a tonnage
of 70,910 tons, and the river vessels in the port were 3,047
of 234,866 tons. In 1866, 516 seagoing ships of 205,775
tons arrived and 4,016 river ships of 417,349 tons. The
mullion ton mark was first passed in 1892.

From comparatively early days it bas been the ambi-
tion of the interior provinces and states to secure a direct
route to Europe without trans-shipment, an ambition
which the future may see realized. As early as 1858 a vessel
passed from Chicago to Liverpool. This was the * Dean
Richmond,” which lef: Chicago on 17th July and arrived
at Liverpool by the St. Lawrence route and the Straits of
Belle Isle on 17th September, in sixty-two days and a half,
about 12 of which were consumed in lightering and other
delays. Her trip from Quebec to Liverpool consumed 29
days. The canal tolls on the St. Lawrence route during
the Union may be taken as sixty cents per ton, a reduction
of over 64% from the period ofthe Twiss canals, still further
reduced 75% in these modern times. I am taking the
tolls upon flour and wheat.

The improvement of the St. Lawrence route opened
up a fertile territory. ‘Lhe canals were to early Canada
what the railroads have been since Confederation.
In 1838 the exports of wheat from Canada were 296,000
bushels; in 1852 this had risen to nearly 5,500,000 bushels.
Instead of the bulk of the trade going up the river, the
shipments downward began that preponderance which
have since characterized them. In 1854 the follow-
ing was the relative standing of our exporting cities:
Quebec, Montreal, Toronto, Coaticook, Dalhousie, King-
ston, St. John’s (Que.) and Whitby. In imports Montreal
led, followed by Quebec, Toronto, Hamilton, Kingston,
Stamford, Prescott and Port Stanley. The period closing
with Confederation witnessed the establishment of the
railway in Canada, which has since been an important
rival and support of the water route. The earliest railway
and railway station, that at Laprairie, was opened in 1836
to connmect with St. John's, Quebec. It closed down in
winter, there being no traffic. There was also very short-
ly after a railway from Montreal to Lachine, and the Grand
Trunk railway had united Montreal and Toronto with
their present winter port at Portland. In 1868-69 the
trade of Canada amounted to $127,576,000, exports and
imports entered for consumption. As already stated there
was only one lighthouse in the St. Lawrence in 1809. By
Confederation there were no fewer than two on Labrador,
22 between the Gulf and Quebec, 27 between Quebec and
Montreal, and 8o others above Montreal on the river, the
great lakes and the Ottawa, a total of 131, of which 11 {
belonged to private individuals and companies. Dur-
ing the Union, over $1,000,000 was spent on lighthouses,
beacons and buoys.

Before Confederation Canada possessed within her
own boundaries no winter port, nor any satisfactory com-
munication with her sister colonies in Acadia. Civilization
stopped at the head of Lake Superior. The far west was
in the hands of the Hudson Bay Company. At the time
of the Union, Quebec and Ontario had a population of
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2,500,000 souls, yet with the exception of the canal at
Sault Ste. Marie, they had developed the St. Lawrence
route to a point which left it necessary only for the new
Dominion to carry out the plans and develop the trade of
our fathers.

CANADIAN IRON AND STEEL.

We have often compliined of lack of eaterprise on the
part of Canadian moneyed men, who have allowed our
great natural resources to lie undeveloped. Such careless-
ness seems to be passing away and on all hands we hear
of great enterprises which are either in progress or well on
the way. Among these none has been hailed with greater
satisfaction than the formation of the Dominion Steel
and Smelting Company, which was announced last month
to develop the iron resources of Cape Breton. Theofficers
are: President H. M. Whitney, Boston; Vice-President,
R. B. Angus, Montreal ; Treasurer, John S. McLennan;
Secretary, T. B. Prenson. The Board of Directors in
cludes Senator Cox, Toronto; Senator McKeen, Nova
Scotia; Sir William Van Horne, James Ross, and Robert
McKay, Montreal; Michael Dwyer, Halifax; and ]J.
Paget, London, Eng. The site for the proposed works has
already been located by the companys engineer near
Sydney, C.B., but work will not be commeaced until Mr.
Fielding's bounty legislation, now before Parhament,
becomes law.

The company will issue $8,000,000 in thirty-year gold
bonds bearing five per cent. Of these bonds $2,000,000
will be retained in the treasury. The common stock will
amount to $15,000,000. The natural advantages of the
location will make the success of this company a certainty
when joined to the large capital and great business ability
of its members.

There seems to be a prospect of a large shipbuilding
plant being established in connection with the smelting
works, which would have a very good prospect of success.
As the rate of wages prevailing in the Maritime Provinces
is not high, the iron and steel can undoubtedly be produced
more cheaply than anywhere else, and the natural facilities
of che harbor of Cape Breton are most advantageous.

THE HORSELESS VEHICLE BOOM.

——

To those who read the leading dailies of the lesser
great cities of the American Continent, there has appeared
recently a new star in the advertising firmament. It has
all the splendor of a-proprietary globule of the first mag-
nitude, and is visible generally thus, as in the * Torontg
Globe,” June sth, ** Toronto’s New Era’ or wherever
it may be, “St. Louis,” * Minneapolis,” ** Rachester’s
Glory,” or * Pride” or * Progress,” or whatever it may
please the advertising manager to label it. The Globe
article made a number of statements which would lead the
uniniti~ted almost to believe that he might go to the corner
and whistle for an electric carriage, and to fully convince
him that shares in the new local company were to be had
of all dealers. But such is not the case, neither in Toronto,
Rochester, St. Louis or Minneapolis can you ride at will
in a Whitney-\Videner-Elkins syndicate electric carriage
or buy shares in its companies, but if a little time is given,
the syndicate will achieve these desirable ends—especially
the latter. *“ In its hurry to enlist local capital for its
local sub-syndicates, the Whitney-Widener-Elkins com-
bination of electric interests is neglecting the artistic touch
which would give verisimilitude to its philanthropic
endeavors,” says the Cycle Age, Chicago, in its issue, June
15th. “ Its press committee probably forgets that Minne-

apolis, St. Louis and Toronto have rapid means for inter-
communication, for it attempts to stimulate the investors
in these three cities by inspired articles, labeled as *¢ special
dispatches,” which are absolutely identical except for the
substitution of the city's pame. \When these articles are
perused by the prospective investors in the various cities,
they must have a disquieting, purse string-tightening
effect.”

—All advertisers sending their latest catalogues to
our Toronto office, will secure the advantage of having
them placed on file where they may be consulted by inter-
ested visitors at our office. We have catalogued those
already on our shelves, and are thus able to turn up any
required manufacturer or line of goods at a moment’s
notice.

—Canadian engineers will notice with some not un-
natural feeling of jealousy that Hamilton, Ont., is doing
more for the Anglo-Saxon alliance than for the interests
of the native born. S. B. Wingate,a United Statescitizen,
has been appointed city engineer of Hamilton in place of
E. G. Barron C.E., who has been appointed consulting
engineer and manager and chief engineer of the water
works department. The unwisdom of such a division of
authority will, of course, demonstrate itself ina very short
time, but it seems almost too much to hope for rational
conduct of a public works department by Canadian alder-
men. The leading Canadian applicant for the position of
city engineer was Cecil B, Smith, C.E., who is a native of
the neighborhood, and has distinguished himself not only
in the practical conduct of engineering works, but has filled
an academic chair in the department of engineening at
McGill University with great acceptance. We have no
doubt that Mr. Wingate's abilities and training fit him for
the discharge of the very difficult duties of a city engineer
and we offer him our congratulations upon the appoint-
ment, while regretting that he was not of our own country
and comes from a country where such recognition of an
outsider’s merit would not be tolerated.

—As already mentioned, the Canadian Society of
Civil Engineers recently decided to purchase a home of
their own, and have acquired a substantiai stone structure
on Dorchester St., near the corner of Mansfield St., Mont-
real, and are now preparing to remodel the building to
suit the needs of the institution. The space now occupied
by a yard at the rear will be converted into a meeting hall,
about 60 x 25 {t., while the main part of the ground floor of
the present building will be altered to form the library that
is now fast being accumulated. The present upper rooms
will be turned into reading, smoking and recreation rooms,
with dormitories for visiting members and the caretaker.
The aspirations of the Society to possess their own head-
quarters have already been warmly encouraged by a

. gentleman whose benefactions to the cause of higher edu-

cation in Montreal command the admiration of his
fellow citizens, namely, W. C. Macdonald, tq whom
McGill University is indebted for bis unexampled gifts.
Mr. Macdonald has given $500 to the Society’s building
fund, and James Ross, C.E., president of the Montreal
Street Railway, has given another $500. Mr. Ross rose
from the ranks of poor, but hard-working civil engineers,
and now in the days of his prosperity he has ennobled his
profession by this act, which shows he has nat forgotten
the days of his early struggle. Such examples will be a
wholesome inspiration to young students, and no doubt the

lead of Messrs. Macdonald and Ross will be followed by * -

other members, who need not hesitate because they cannot
afford to be so munificent.
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METERS AND METER RATES.

BY A. A. DION, OTTAWA,

There are a few things of more importance to owners
of clectric light plants, or having a more potent influence for
the financial success or failure of clectric supply undertakings
generally. than meceters and meter rates; and all those inter-
ested in the satisfactory solution of the problem “how to in-
crease profits from electric supply,” should give the subject
of this paper thorough and scrious consideration. In these
days of close competition in lighting, in common with all
other industries, when we feel the necd of constant study and
investigation in order to find, if possible, means of reducing
the cost of production, should we not devote oursclves with
equal cnergy and perseverance to the task of increasing the
carning- power of our plans? Upon this question, meter rates
have a direct and important bearing.

It scems hardly necessary at this time to make a plea for
the usc of clectric meters. Experience has established. be-
yond question, the fact that the use of meters increases the
carning-power of a plant. A change from flat to meter rates
invariably lowers the peak of the station load curve to such
an extent, that the lamp installation may be doubled before
the peak regains its previous value; the average earnings per
lamp installed will be such as to show an increase in the total
revenue, unless indeed the flat rates previously charged were
so high as to confine the use of the lights to a narrow circle
of long-hour consumers. The use of meters also places the
owner of a plant in a position to compete successfully with
gas and other illuminants for all classes of consumers, there-
by facilitating the extension of his business. This cannot be
done under a flat rate system, except by making all sorts of
special rates. to meet special cases; a proceeding which s
certain to produce dissatisfaction among consumers. and often
works injustice to the supplier. -No attempt will be made to
give in this paper a history of the clectric meter; not even
to enumcrate the many forms that have been produced in the
process of cvolution, to which we owe the modern recording
meter. Too much valuable time would be taken up and no
very useful purpose would be served by the recital, as far
as this association is concerned. Those who feel any fnterest
in the subject may be referred to a paper read by George W.
Walker, before the American Institute of Eleetrical Engincers,
May 21st, 1891. Later meters have been described and illus-
trated {rom time 1o time in the clectrical press.

Tt is nccessary to the full success and popularity of the
meter system of charging for curremt, that the meters should
be direct reading, in other words that the record of consump-
tion should appcar in plain figures on dials available to the
consumer, as he has long been accustomed to in gas meters.
The Canadian Electric Light Inspection Act prohibits the use
of any but direct reading meters, therefore the choice of
meters lies between the different forms of these meters, gen-
crally known as “motor meters,” These meters are essen-
tially clectro-motors, operated by the current to be measured
and whose rotating member actuates a train of registering
wheels and dials. They may be divided into two general
classes. namely:

First, those operating on the inductive principle. wherein
an armature, consisting of a ring. disk or cylinder of metal.
generally iron, is carried around by a rotating magnetic ficld.
This field results from the current to be measured passing
through a coil or coils of wire, and the current induced in a
closed sccondary coil, of low resistance, set at angle with the
first; and, sccond, those embodying the well-known principle
of the direct-current motor: a wire-wound armature rotating
within a magnetic ficld. Mcters of the first cluss arc suitable
for alternating currents only, and must be calibrated for the
frequency at which they will be operated. They have no com-
mutator nor brushes. Those of the second class may be used
for cither direct or alternating currents of any frequency.
They have a commutator and brushes. That is their weak
point, as dirt and moisture will affect the commutator, and the
meter will in time run too slow unless it is cleaned occasionally,
which is a troublesome proceeding, now that meters are sealed
by the Government. They require delicate and carcful
handling. Meters of cither class may be “current meters,”

1ecording in ampere-hours, or “cnergy meters,” which register
in watt-hours.

In meters of the first class, which are generally current
meters, the torque is approximately proportional to the square
of the current, and the speed is proportional to the torque.
Such are the “Schallenberger.”” “Duncan,” etc. In mecters
of the second class, generally cnergy meters, such as the
“Thomson.” the torque is dircctly proportional to the power
applied and the speed is proportional to the torque.

All meter armatures left free to revolve, run so fast at high
leads as to seriously impair the accuracy and durability of the
meter, and means had to be provided to restrain their speed.
This was done in two ways. Small vanes or air fans were at-
tached to the end of urms rigidly fixed to the armature shaft.
These fans lie at r.ight angles to the direction of rotation, and
the retardation is duc to the resistance of the air against them.
which is approximately proportional to the square of the speed,
so that this device may only be used in those meters where the
torque is proportional to the square of the quantity to be
measured. The other way is to attach to the armature shaft
a copper disk revolving between the poles of permanent mag-
nets. These exert a deag on the eddy currents generated in the
disk by its rotation in the magnetic field. This magnctic drag
is proportional to the speed, and is employed in meters where
the torque is proportional to the quantity to be mecasured.
The majority of meters will not start with less than three per
cent. of their full loads, and tend to run slow at light and high
loads. This is a serious drawback, but there appears to be no
cffective remedy for it at the present time. In choosing a
meter the first point to be settled is whether to use a “cur-
rent” meter or “energy’ meter. At first sight it would seem
that the energy meter would best suit our purpose, as it re-
cords the actual expenditure of energy, but where cnergy is
supplicd at a constant voltage, the record of the current meter
is proportional to the cnergy in volt-amperes. With alternat-
ing currents, and especidlly with inductive loads, the record
will be slightly in excess of the cnergy, but will be propor-
tional to the machine capacity employed, which is a perfectly
rcasonable charge against the consumer, since it 1s the
maximum load in volt-amperes that determines the size of
the plant and the fixed station expenses. The current meter
has the advantage of simplicity, case of adjustment and less
cost. It lends itself admirably to the lamp hour-rate of one
cent, as its record shows the lamp-hours. Rates may be
varied to suit all conditions by a system of discounts from the
onc ccnt rate.

The desirable characteristics of a meter are: Initial
accuracy. constancy, simplicity of mechanism and indicating
dials, durability, ability to exclude dirt, insects, ctc., and to
withstand tampering. Examination and test will determine
how far these characteristics are possessed by w meter, except
those of constancy and durability, which can only be estab-
lished by a test of time in regular practice. Both, however,
depend on good design and workmanship, especially in the
jewel-bearings. which should be of the best quality, accurately
ground and thoroughly polished. The writer has for some
years used the “Schallenberger” current meter, which has
mict all the conditions of actual service in quite a satisfactory
manner with only ardinary care.  Hc had some experience
with a certain type of meter in which so much heat was
developed at normal ful] load as to roast the varnish on the
cutside of the wire coils.
meter should, under no circumstances, be used.

The importance of a well-organized meter department
and properly cquipped meter room, wherein testing, adjusting
and repairing of meters may be intcHigently carried on, can-
not be too strongly urged. This department should be given
in charge to one man, who may be carefully instructed in his
duties and cducated to perform his work in an cfficient and
systemauc manner. When meters are reccived from the fac-
tory they should be examined, tested and adjusted if required be-
fore they are sent for Government inspection. Records of these
and all meter tests, of meters certified by the Government, install-
ed or taken out, and of meters repaired, should be kept in the
meter room in a day-book for that purpose where entries
may be made from day to day, designating such meter by the
scrial number, size and make. There should also be a ledger,
into which day-book entrics should be posted. A page to be

It is ncedless to say that such a

(
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headed, for cach meter in use, by the serial number, size and
make. In this way each page will contain a complete history
of onec particular meter, and this will be found very useful for
reference. No meter should be installed, removed or tested
without orders from somconc in authority. It is a mistake
to allow any employce in the office to order meters changed
and tested.

This room should not be accessible to any employces ex-
cept those of the meter department. There should be in a
well-lighted corner of this room a work beneh with such
tools and appliances as will be required in repairing and adjust-
ing meters. A substantial wooden rack should be erected
against a solid wall, quite free from vibrations, where the
meters may be hung up in rows, by means of hooks or catches,
fashioned to hold them firmly in a level position. Flexible
wires ready to be inserted in the binding posts of the meters
and short-circuiting plug devices, allowing the cutting out of
any meter without opening the circuit, should also be pro-
vided. The meters should be connected in series, and the
circuit, which must be of large wire, should pass through a
main  switch and cut-out, a rheostat to  adjust
the voltage, a good dead-beat wall ampere meter and a master
meter used as a standard in making tests. There should be
also, connected across the circuit, a reliable voltmeter, dead-
beat if possible, and a bank of .incandescent lamps of various
candle-powers, say 16, 10 and 5, to adjust the load. The
“master meter” or “standard” should be tested once a month.
The following directions for testing will be found useful, If
the master meter is a “‘current” meter, proceed as follows:

1. Adjust the current to full load of meter. 2. Count the
revolutions of the armature by means of the tell-tale index at
the top of the shaft or otherwise, for a number of seconds,
depending on a constant furnished by the makers for cach size
of meter. (This constant gepresents the time taken by the
armature for one revolution when a current of one ampere is
passing). 3. The revolutions should be counted for a number
of scconds, equal to several times the constants, in order to
secure accuracy, and the revolutions counted during that
time, muitiplied by the constant of the meter, and divided by
the . number of s« »nds, should cqual the amperes passing
through the meter waring the test. If the amount is greater,
the meter is running fast, if less, the meter is too slow. 4.
Repeat the test at half load and quarter load. The current
should be calculated from the indications of a Siemens dynamo-
meter. If none is available, the wall ampere meter, which
should be {requently calibrated, may be used instcad.

For an “encrgy meter” proceed as above, adjusting the
voltage carefully to normal as well as the current and use a
watt-meter instead of the ampere meter. A stop watch is
better for this test. If no stop watch is available, two men
should make the test, one counting the revolutions, the other
holding an ordinary watch, The case should be on the meter
during this test to avoid the disturbing influence of air cur-
rents, the rotation of the armature being observed through a
small window in the top of the case. The voltage should be
quite steady.

There may be a separate master meter for evéry kind and
size of meter if desired, but that is hardly neccessary. Meters
can be adjusted by altering the angle between the primary
and secondary coils in inductive meters, or by shifting the
position of the retarding permancnt magnets where these are
used. When it is desired to test a number of meters, cxamine
them and sce that the armatures are turning frecly and the
shafts resting properly in the jewel bearings, hang them upon
the testing rack, conncct them in scries, and put the cases on,
then, 1. Close the circuit, adjust the voltage and turn on one
5 candlc-power lamp and sec if meters start, (Meters of ten
amperes should start on this lamp, those of twenty amperes
on one lamp of t:n candle-power, those of forty amperes on
two similar lJamps, and those of cighty ampercs on two lamps
of sixteen candle-power.  Meters that fail to start as above
should be-tagged for repairs). 2. All the meters on test be-
ing of the same size, adjust current to full load and watch the
peinters on the last right hand dials; run the meters, includ-
ing master meter, cutting them in and out of circuit as re-
quired until all the pointers are exactly over a number in the
last right hand dial. 3. Open the circuit and take readings
of all the meters. 4. Close the circuit, adjust current to half

load, and allow the meters to run several hours. after which
readings may be taken and the “consumption” compared with
that recorded by the master meter,

A meter testing over three per cant. slow or fast should be
given a sccond test to confirm the first, The advantage of a
long run in scrics with a standard meter is, tnat it makes it
casy to detect and mcasure very small percentages of error.
When a meter is brought in for any reason it should be tested
before it is taken out. When it becomes necessary to test a
meter after it has been instalied, it is better to bring it to the
meter room, putting another one in its place, as no proper test
can be made on the consumer's premiscs. Several methods
have been suggested for domiciliary testing, but noune are
quite satisfactory, besides it pleases a customer better to
change his meter when he has lost faith in it.

Meters should be of as small a capacity »s may be used
without inviting their total destruction. It is betier to take
chances of an occasional burn-out, than to install meters that
will run during seventy-five per cent. of their working hours
on less than half load, and thirty-three per cent. of the time
on one-quarter load or less. Under these circumstances meters,
as we know titem, cannot be expected to do the supply com-
pany justice, It is impossible to entirely climinate friction in
meters, and they stand on the order of their going, as it were.
They are also slow on light loads. The most effective remedy
is to use small meters. It is true that they are also slow on
fiigh loads, but the high loads seldom come and never stay
long. The importance of using small meters may be fully
realized by reference to an experiment reported by Mr. Lyman
C. Reed, where a load varying from one to ten incandescent
lamps was passed through two meters in series, one of 7V4
amperes capacity, the other of 100 amperes. The small meter
registered thirty per cent. more than the large onc.  Mr.
Duncan suggests the following rule for his meter:

For 3to 7 lights install a g light meter.
" €
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No hard and fast rule can be laid down; much depends
on the class of consumers to be served. In private residences,
for instance, a ten-light meter would do up to twenty lights,
a twenty-light meter up to thirty-five lights, and a forty-light
meter up to seventy-five lights in the majority of cases. It
has been suggested to put two meters in paraliel on large in-
stallations, one large and one small meter, with a mercury
switch actuated by the current and intended to automatically
cut out the large meter whenever the load fell below a pre-
determined amount. The suggestion is worthy of consider-
ation. Great care must be exercised in carrying meters
through the streets. A light express wagon with a box partly
filled with straw, wood fibre, or other packing, in which the
meters may be placed on their backs, is a good thing to move
them in. They may be safely carried by hand, also on a
bicycle, but in the latter case the rider must be careful to
avoid sudden jars. \Whenever a meter is taken out for instal-
lation, the reading should be taken and left on record in the
meter room, in case the reading or “‘start” is not taken at the
consumer’s premises. Meters should not be installed on shaky
partitions or those containing doors liable to slam, or on walls
subject to vibrations. They should be in a dry place, casy of
access and open to daylight or otherwise lighted, and, if pos-
sible, they should be protected from extremes of temperature.
Meters should not be placed on or too near the floor, nor too
high. You cannot expect your meter reader to stand on his
head or to carry a step-ladder. In such cases he will attempt
to get the reading at a distance and probably get it down
wrong. A little missionary work among electric wiremen and
contractors will lead, in time, to the practice of arranging a
place for the meters in accordance with the above recom-
mcndations,

Before connecting the meter it is well to try lamps here
and there about the place, leaving meter loop open, to make
sure that there are no branches taken off outside of the meter.
Meters should be levelled and rigidly fastened to the wall.
After installing the meter, one or more lamps should be turned
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on to ascertain that the meter starts readily. For this purpose
meter cases should have a window through which the move-
nients of armature or shaft can be seen. No openings should
be left between the cover and the back of the meters where in-
svcts may go in. They secem to find comfortable quarters there,
and spiders weave their webs around the moving parts, re-
tarding and somectimes stopping the meter.  This is miore
likely to happen where houses are vacated during the summer
holidays. The writer has used a stick of pine wood, about four
inches long, onc-quarter inch wide, and one-cighth inch thick,
between the cover and back casting of Schallenberger meters,
at the top, with good success. It lias been suggested to squirt
soft putty with a syringe, so as to practically scal the cover
to the back, but this is scldom necessary., It is a commend-
able thing, however, as it excludes dust as well as insects.
The connecting wires should be pulled through the binding
posts until no bare copper is accessible from outside the meter
case. The cover over the binding posts should be sealed with
a lcad seal bearing the mark of the meter department. [t
should be the duty of employecs installing meters to see that
there are no bare places or cut-outs on the mains between the
meter and the service switch and main cwt out, and to sce
that the latter is supplied with copper-tipped fuses of the right
size properly put in,

Meters should be read monthly, if practicable, as *short
accounts make good friends,” but the large amount of clerical
work involved in this practice often makes it preferable to have
only quarterly readings. However, this makes very heavy bills
in winter, which is objectionable. A good plan is to divide
the six summer months, May to October, inclusively, in two
periods of three months cach, and the six winter months in
threc periods of two months each. The shorter winter periods
will make the difference in the bills less pronounced and
facilitate the collection of accounts, This compromise is con-
fidently recommended as one that works well and gives satis-
faction to consumers. The dates of the readings should appear
on the bills, as they will show the number of days covered by
the amount and frequently explain  apparent overcharges.
Reading meters correctly is not as ecasy as it looks.  Men
should be trained in the work and not changed unnccessarily.
An unreliable meter reader is dear at any price. Errors in
reading are mostly duc to the fact that each dial is read by itscli.
Experience teaches that when a pointer is near a number, it
is necessary to consult the next lower dial to determine whether
the first pointer is short of or past the number, That is be-
cause the pointers are sometimes blunt, improperly set, or
have a little side play. A plan which has been very success-
ful in preventing errors, is to furnish the reader with books
printed with facsimiles of the dials of a meter. The reader
docs not read in the ordinary sense. he merely copies in his
book the position of cach pointer. which is represented by a
pencil stroke. The reading is done in the office.

A great saving of time may be made by using numbers to
designate customers.  Thus the meter reader would cnter a
rcading taken at “A. G. Richardson, 319 Waverley strect west,”
as 938, Richardson.” The number is the page of- Mr.
Richardson’s account in the ledger, and the addition of the
surname makes identification of the reading more certain. The
clerk entering the readings in the meter ledger should make
cach day a list of all readings which appear quite wrong from
his knowledge of customers and their previous record in the
ledger. This list should then be sent to the meter department with
instructions to re-read the meters. Many errors will be cor-
rected in this way before the bills are sent out. and meters
that stop will be detected.  Consumers somctimes complain
that their bills are too high. and some have been known to
cxpress the opinion that the meters ran too fast, but the writer
once encountered a consumer who said his meter was too slow;
that was in Ottawa. When complaints are made, it is a good
practice to get an extract from the complainant’s account
showing the total nct cost of the light for a year. This will
often be a pleasant surprise to him, as he has likely figured it
out in his mind by taking his highest bill and multiplying it
by the number of readings in  the year, forgetting the sum-
mer bills. The period complained of should be compared with
the corresponding period oi the preceding year, if possible.
and the preceding period should be investigated to  see if
meter was not under-read. In any case, offer to re-read the

meter, If the first reading is confirmed and the bill really secems
wrong, it is better to change and test the meter. When a cus-
tomer makes general statements as 1o the small quantity of
light he has used, you should get him down to details. Figure
out with him the probable use of each lamp or group of lamps
scparately. Hold him down to facts. When you come to add
it up he will be surprised, and the meter will generally be
found to be not such a liar after all.

The practice of metering the output of the central station,
which is becoming quite popular, is a move in the right dirce-
tion. The data obtained through the usc of station meters is
not otherwise available. It is sure to lead to economics in the
station, and will be of material assistance in making and re-
adjusting rates.

In inaugurating meter rates, it has been customary to
copy the practice of the gas companies, sanctioned by long
usage, of a single rate, with or without discounts off large
bills. The counditions undcr which electric light gencrating
plants operate are, however, very different from those of a
gas plant. The gas plant is fully utilized, and works at the
point of highest cfliciency for as many hours as may be
desired, storing the product that is not immediately required.
For an electric light plant the contrary is the case. Forced
to run our plant from sixteen to twenty hours per day at a
small percentage of its total capacity, which must be such as
to meet the large demand which will be made upon it for a
few hours every day. we find that the great bulk of our ex-
penses are incurred, not in running the plant, but in getting
rcady to run. The charges assumed for each consumer con-
neccted to our lines, in order to be ready to supply him, are
fixed, whether the lights are to be used ten minutes or ten
hours per day. The cost of supplying current after the first
ten minutes is only from one-third to one-sixth of the fixed
charges previously incurred. It is easy to understand. there-
iore, that a consumer using his lights only a short time cvery
day, which is likely to be.during the period of highest load at
the central station, may not be a source of profit and may
sometimes be a source of loss.

Does it not scem reasonable that this consumer should
pay such a meter rate that his yearly payments shall cover-the
fixed expenses made on his account according to the number
of units held in reserve for him and subject to his call?> This
rate being applied to all consumers for, say, the first hour of
the use of their lamps, would fully protect the supply company
from loss on account of fixed expenses, so that any additional
current would only need to be charged with the variable ex-
penses of running, and could be sold at such a low rate as
would encourage the further use of current during the hours
of light loads at the central station. Such a method of charg-
ing for current naturally tends to lower the peak of the
station load curve somewhat, but especially to build up. if not
the Jowest, at least the intermediate portions of it, and thercby
to increase the carning-power of the plant.

The above considerations have led managers of eclectrical
supply enterprises to devise various methods of charging for
current in harmony with the principle of differential treatment
of consumers, according to their value to the supply company
as a source of profit. Arthur Wright, clectrical engincer of
the municipality of Brighton, England, who has devised a
system of mcter charges known as the “Maximum Demand
System,” wishing to show the injustice and loss involved in
the old single rate plan, cites two cases, his worst and his best
customers, The first employed for his maximum requirements
177 h.p. of the gencrating and distributing plant, capitalized at
$36.906. costing. for interest, sinking fund and depreciation
only, $2.582. Hec used in one ycar the cquivalent of all his
lights, burning 61 hours, and paid, on the single rate plan,
$823.

The other employed 1.9 h.p. of the plant, capitalized at
$394. and costing $27.70 annually. He used in one year the
cquivalent of all his lights, burning 2,004 hours, and paid $288.

Thus the Jarger consumer, who paid $823. and who would
under the single rate plan be entitled to the larger discount.
was actually a source of loss to the supplier to the extent oi
$1.759; while the small consumer who paid $288 netted the sup-
plier a profit of $260 on the capital charges, and the variable
expenses were also much less in his case, as he received only
3807 h.p. hours, while the large consumer used 10,797 h.p.
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hours. These are extremie cases: yet if similar statistics were
compiled from the records of clectric supply compaties in this
country, many cases would no doubt be brought to light which

Q would show the injustice to supply companics and iong hour
users of the single rate system of charging, in a manner almost
as glaring as in the example just given.

The greatest difficulty in the way of these improved
methods probably lies in the fact that consumers, cspecially
the short hour consumer, will not look at these things through
our own glasses. He is not concerned abowt the unfavorable
conditions under which our own plants are operating, and
scriously objects to pay a larger average rate than his neigh-
bor. no matter how conditions may differ. It is sometimes
argucd by advocates of differential rates that the supply com-
rany chould leave these consumers alone and seek for busi-
ness rather among the smaller but longer uscrs; but it is
well known to those who have had to fight opposition that
n is rdvamageous to have the patronage of the large business
houses, and to light the more prominent buildings, mostly
short hour consumers, on account of the advertising value of
stch instdlicns.  Among the many systems proposed. the
follewing are th: most worthy of mnotice: 1. The Wright
maximem demand system. 2. Differential meter rates based
on tne installation, 3. Two-ratc meters. 4. Fixed price per
light to cover fixed charges, wholly or in part, and low mecter
rate.

The Wright system aims to charge the higher rate for the

'n first hour's use of the maximum current used st any time dur-
ing a given period without regard to the size of the installa-
tion., The maximum current is indicated by the “demand in-
dicator,” an instrument invented by Mr. Wright, which is
installed in series with the main current wherever a recording

meter is used. It consists of a “*U"-shaped glass tube with a

bulb at each eud. partly filled with colored sulphuric acid and

hermetically sealed. A strip of platinoid is wound around one

G of the bulbs. The current is made to pass through the
platinoid strip, which becontes heated, and the air within the

bulb expands, driving the liquid up the other Jeg of the
“U”-shaped tube until it reaches the other bulb, when it over-
flows down into a branch tube, which is graduated to indicate,
by the height of the liguid within it, the maximum current
that has passed through the instrument; the expansion of the
air being proportional to the heat developed therefore to the
square of the current. When this instrument has been read it
may be re-set by tilting it until the liquid runs out of the
branch tube. The cost of this indicator is about ten dollars.
In Brighton, England, where the system itas been working
very successfully for about three years, the rates charged were
in 1803 fourteen cents per kilowatt hour for the first hour’s
daily use of the maximum current recorded on the Wright
meter, and three cents per-kilowatt bour for any additional con-
sumption. It will be scen what induccments are offered to
long hour users.  This was found to be cquivalent to an
average rate of 6.64 cents per kilowatt hour. The system may
be modified to suit local conditions; thus the highgr rate way
be applicd to less or more than one hour’s daily use, and
again this quantity may vary according to scason. The
Chicago Fdison Co., who use this system, charge for fiftcen
hours’ use of the maximom demand per wouth in summer at
enc cent per lamp hour.  For the six winter months the rate is
applied to forty-five hours’ use per month. Additional con-
sumption is charged at half rates. The Edison Electric Num-
inating Co.. of Boston. make the hours’ use to be charged at
the one cent rate vary from month to month. The hours arc
ten in July to fifty in January.

Whatever may be said against the Wright system. there
is no doubt that the use of it or some other ditferential system
would cnable us to better compete with gas in the case of such
long hour consumers as drug stores, hotels. ctc. The demand
indicator will not record demands lasting less than fiftcen
minutes. but a consumer way require an unusual number of
lights on some special occasions, and he is unawilling to have
his bill increased by an amount out of reasonable proportion
to the privilege required. In cases like that. experienice has
shown that it is necessary to read the indicator before and re-
set it after this unnsual demand. and to take no fccount in the
bill of this special maximum. This proceeding in a large city

would involve considerable expense and trouble and complicate
the system somewhat.  When the indicator has been read and
re-set there is no record left of the indication except in the
company's books, which may lead to disputes with consumers
diflicult to adjust.

A device imtended to combine with an ordinary recording
meter the advantages of a demond indicator lhas been put on
the market by Edward Halsey, of Chicago. It can bz applicd,
it is said, to any mecter using magnetic drag as a retarding
device. The armature shalt is divided horizontally in two parts
and they are counccted by a ratchet coupling. The upper part
carrying the armature has a pointer rigidly attached to it. and
the lower part carrics the copper retarding disk, which is
graduated. The pointer normally stands at zero over the
copper disk. The operation is as follows: As the demand in-
creases the speed of the shaft and the magnetic drag also in-
crease. The lower part of the shaft lags behind the upper part
by an angle dependent on the torque or the encrgy passing
through the meter, the ratchet coupling maintains the angle
between the parts when the current is afterwards reduced, and
the position of the pointer over the copper disk may be read
as the maximum demand. Another method of charging, pro-
bably ante-dating the Wright system. and aiming at the same
results, consists in charging the higher rate on the first hour,
mare or less, of daily use of all the lights installed, \Vhile
this method removes the necessity of the extra meter or in-
dicator it is open to several objections. It puts a large burden
of charge on the short hour consumer and discourages the
installation of lights, with the probable effcet that the con-
sumer will install clectric lights where the daily use of them
will warrant this proceeding  «d employ gas Or some otlier
illuminant for the lights that arc seldom used. While this nay
cause no dircct loss to the supply company, it is not con-
ducive to the popularity of electric lighting, which would be
considercd somewhat of a luxury. It is not as cquitable as the
Wright system, inasmuch as our fixed charges are not governed
by the total installation as much as by the maximum demand.
and two consumers with equal installations may show great
differences  as to their maximum demands on the station.
The system for instance does not discriminate between a con-
sumer using say thirty lights (all his lights), one hour and
another using ten out of his thirty lights three hours. Resi-
dence lighting, which should be specially cncouraged, would
be discouraged by this system. The expense and difficulty
of ascertaining the number and candle-power of the lights in-
stalled would be considerable. Constant checking would be
required, involving frequent domiciliary visits by the inspector,
and there would always be uncertainty as to data so obtained.

Still another variation of differenuial rates is found in the
use of the two-rate meter of the General Electric Company.
This mcter has two sets of registering dials, and the armature
is connccted by a clutch to onc or the other, at any predeter-
mined time, by the agency f a clock contained in the meter
and automatically wound up by the current. Thus, the left
hand dials for instance will record the consumption taking
place during the few hours of station peak, which will be
charged at the higher rate, and the left hand dials will record
the consumption at all other times, which will be entitled to
the lower rate. This system does not discriminate against the
short hour consumer to the same extent as the two svstems
previously described; he is only charged the higher rate for
such use as coincides with the station peak, and only to the
actual amount of such usc from day to day. and in its tendency
to straighten out the station’s load curve it is the equal of the
other systems. Those short hour consumers, whose local
peak never coincides with the station peak, would. under this
system, get a lower rate, which is no doubt quite just. The
two rate meter does not uced re-setting and preserves its re-
cord so that crrors in reading may be rectified at any time.
The meter costs about $25 more than the ordinary recording
meter. There is a class of consumers that are undesirable
under any system of meter charges. I refer to the very swnall
consumers, who use less than $10 per year, and while an elec-
tric supply company may not refuse any business without invit-
ing public criticism, there should be a minimum charge of $10
and upwards per year for cach customer. In some cases the
minimum is made large enough to cover the fixed charges, or

-7
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a large percemtage of them, and a very small meter rate is
charged in addition.  This is a sort of compromise between
the tat and meter rates, and should be a popular plan for cer
tain classes of customers. It offers to the consumer the ad-
vantage of knowing practically the amount he will have to pay.
and cqualizes the winter and summer charges, and the small
meter rate will prevent useless burning of lights, It is not a
system suitable for general application,but it may well se-ve, how-
ever, as a transition from the flat to the meter rate, and might
be tried with advantage by those charging flat rates exclusisely.

There is <o much to be said for and against the various
systens  which have been proposed, that supply cumpanies
st charging a single meter rate find themselhves face to face
with a very difficult problem  \With so many things to choose
from, it is perhaps a casc of “how happy could 1 be with
cither,” or they hesitate to make a change which may causc
them temporary loss of revenue  The single rate certainly has
the ad- antage of simplicity, and i< thoroughly understood by
consumers. but <o long as it will be used, so long will it be
necessary to make special contracts of all kinds, and the flat
rate wll continue to flourish with more or less vigor. In con
clusion, it should be said that meters and meter rates is too
broud a subject to be treated satisfactorily within the limits
of a convention paper  Ii the two topics had been separated.,
and each formed the title of a separate paper, the results would
no doubt be oi greater value to the members of this asso-
Ciation,

AN EXHIBITION OF AXES AND SAWS.

A test of axes and saws is to be held in Ulverston, a small
town u Tasmania, under the auspices wi the United Australian
Aacmen’s Association, November 3oth.

British makers have tor some time complained of the pre-
ference shown for Umted States saws and axcs, so it has been
decided, at the gathermmg tlus year ot sawyers and axemen
ot Austraha, to hold a contest, open to all British and Amen-
can, and possibly Swedish and German saws and axes, and to
all Australasian sawyers and axemen. The commuttee in charge
of the.tnal will include Hon. Sir Edward Braddon, Prime
Mimister o1 Tasmama, and other gentlemen ot standing.  lhis
should prove a valuable opportunmity {or opening up an export
trade 1 Canadian products, if they are of as good quality as
we believe them to be.

A CANADIAN ENGINEER ARROAD,

Lord Sahsbury was the principal speaker at the forty-
first annual dinner of the Railway Benevolent Instuitution, held
at the White Haill Rooms in the lotel Metropole, London,
on May 17th. In proposing the toast of the evening, His
Lordslup made rcference to the construction of the railway in
the Sounaan, and incidentally paid a very marked compliment 10
Licutenant Girouard, oi the Royal Engincers. Lord Salisbury
spoke as follows:

“In the Forcign Office they were particularly employed
in considering what influence railways had on the destiny of
nations. By a tremcndous effort of railway creation, they had
recently conquered Egypt. No doubt the Sirdar wiclded many
weapons. and no weapon less surely than that of his own
splendid ntelhigence and skll, but if we went out of that and
asked what material weapons he wiclded, we should say that
the Sirdar won by the railway, and the railway alone—that
railway also which he bwilt at the rate of about two miles a
day irom Korosko almost now to Khartoum. That railway
cnabled him to succeed, where a ifar larger force, with greater
support. iailed. He could imagine nothing more likely to
sausiy the drcams of any rmlway engmcer than to think of
what the Sirdar had donc in this case. Think of building
a railway at the rate of two miles per day, across a country
where there are no tunncls, where there are hardly any grad-
ings and no cmbankments, and where they had an unlimited
command of labor, and no difficultics about money. Above
all, where they had the usc of the splendid skill of Licutenant
Girouard. a licutenant of French extraction in Canada, who
was now the Railway Commissioner in Egypt. His wonder-
ful skill cnabled the Sirdar to complete this railway with a

rapidity and exactitude that contributed in no small degree to
the splendid success which his chief accomplished,”

Licutenant Girouard is a son of Justice Girouard, of the
Saperior Court, Ottawa.

THE CONSTRUCTION OF THE IAIN INTERCEPTING
SEWERS OF THE CITY OF LONDON, ONT.*

BY W. T, ASHBRIDGE, A. M. CAN. SOC. C. E.
(Concluded from last issue).

Various miethods were adupted for excavating and replac-
ing the carth. On one sewer of 20 feet cut staging was firse
tried alone, and afterwards cars were added to carry the nna-
terial back along a line of rails laid by the trench, and dump
into the same. These cars were moved back by men pushing
them,

On two scctions a machine (built by the contractor) was
used for lifting and backiilling. A line of trestic work was made
to straddle the trench for about 200 fect, and the whole arranged
to move forward on a track as requred. In the upper part of
the trestles two longitudinal beams were fastened close to cach
ctlier to form a tramway for a small carrage to run on. As
cach buchet was filled in the trench, it was ifted by the cable to
the carriage, and hauled back along the line by a wire rope
passing round a wheel at the rear end of the trestle, and over
the framework to the engine stationed about 50 feet 1n advance
of the other end of the same. Aiter dumping, the bucket was
rcturned to be refilled. The buckets were made oblong, about
3icet by 1foot Ginches by 2fcet. The machine worked stic-
cessfully, Horse derricks (as they are called) were used on
several deeg scctions. These consisted cach of a tripod tmnade
to stand over the trench) having a pulley at the top and a wheel
at the bottom of one of the legs, through which a onc or one
and a uarter inch rope passed. One end of the rope was fast-
ened to a ring with three chains—two of which had a ring at
the other end and the third one a hook. In operating, the
chzins were fastened to the loaded wheelbarrow in the trench
by slipping the rings over the handles and the hook through the
wheel, and hauling the load up by a horse at the other end of
the rope.  This method was used on section *J," where the
depth averaged 29 feet jor a length of 2,000 feet, and gave fair
satisfaction. Omne contractor operated a system of hoisting
buckets by an engine with four drums, then shoving them ba:k
by hand and dumping.

On the north scctions L., M., N., O., the material was
(and is being) excavated and filled into water- ight steel buckets
(holding about 10 cubic feet cach), which were then hoisted by
mcans of a derrick set on 3 car, and run back and dumped—
the hoisting cngine supplying also the motive power to run the
truck back and forward. This machine has proved to be a very
convenicnt one.

To give some idea of the cost of moving carth, a table has
beer prepared and placed at the end of the paper giving the
prcbable cost to contractors by various methods. The cost of
cxcavation includes all timbering work, backfilling, wear on ap-
paratus, ctc., and in case of tile sewers the labor of laying tile.
It would obviously be unfair to make the figures given in the
table a basis for close comparison of cost of weork by various
methods as so many other and unknown quantitics enter into
the problem, such as the difference in foremen—their ability to
handle mien, cte~quantity of lumber left in, ctc. Some figures
are here given showing approximate cost of taking out clay on
decp section by the use of horse derricks described before.
First six feet was thrown out by hand (add this to the depth
given for total depth of sewer).

No. Approzx,
of

Depth, H Men. : .
ep Decteke. orscs, {en ::g:cp; ; ) Materlals
171t 2in. 34 223 14 z8c. Dry hard clay.
17ft.6in. 3 2 0¥ 5Sc. Dry hard clay.
10it.6in. 5 31-3 17% S27c Clay with water.
2titoin. 4 =223 13 S6zc | Hardclay withwater

coming down sidzs.
{ Upperhaliirec work-

23{t.6in. 8 51-3 28 56c. - ing sand, lower
half hard dry clay.
29ft.6in. 4 22-3 14 39.2¢. Dry hard clay.

*From a paper read beforo the Canadlan Soctety of Civil Ensincers.
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Water mains where intersected, were protected from sagging
by timbers brought up from the arch, or occasionally by buil:l-
ing brick piers under them. Tile sewers crossing above the
work were usually supported by building two parallel brick
walls to the haunches of the pipe and packing between with
concrete, .

‘To reach the sewage farm a long stretch of low lands had to
be crossed. These low lands have at some former period been
the bed of the river which coming through what is now the west
part of London West, must have swept for about a mile straight
south of the present channel, and then bending sharply to the
west returned to its present position within a few hundred yards
of its point of deviaticn. Some of the old channels are stll
below the river level, conscquently standing full of water, and
are known as the East and West Coves, and at the point where
the sewer is built, there is some 500 feet of higher land separat-
ing them. The West Cove is connected with the river. This
low lJand being from 2 to 16 feet below the grade line of the
sewer, it was decided (after considerable opposition from the
ratepayers) to lay an inverted syphon, and in order to make the
most of the ordinary dry weather flow, the size was reduced to
20 inches in diameter, the intention being to lay an additional
24-inch pipe when required, and thus bring the total capacity
eventually to that of a 3o-inch pipe, which it was onginally in-
tended to lay at once. The object is of course to have as great
a present velocity as possible. Cast-iron pipes were uscd spe-i-
fied to weigh at least 1,620 lbs. per 12-ft. length. They were laid
in the same manner as water pipes. The descending leg ot the
syphon is a brick well 10 feet in diameter and 13 feet deep below
grade, connecting with the pipe by a 20-inch gate valve. From
this well a 16-inch pipe leads to a relief sewer running
to the river—a separate connection being made alse with this re
lief from the upper grade. These are for purposcs of overflow
for storm-water, and for diverting flow when necessary to ex-
amine the syphon. Over this syphon well a house will be built
1o cover valve gear, ctc., and to allow the sediment and coarse
screening to be removed easily. The ascending leg is not now
being built, but it is intended to make it 2 20-inch pipe. From
its foot a 2o-inch pipe is laid to the river, and at present the
whole flow will be discharged there. The syphon crosses the
East Cove by a 20-inch steel pipe 300 fect long laid on cedar
c1ibs Gfeet by 8 feet (50 feet apart) sunk to hard bottom and
filled with stone The steel pipes are fastened to these by iron
straps passing over the top and bottom to ¥4-inch rods in the
timbers. Across the West Cove for a length of about 300 feet.
oak piles were driven in pairs well braced and capped with
timber cut to the shape of the sewer, while for the water-way a
culvert was fornied by two concrete walls made wide enough for
a 1cadway as well. Manholes were left.ot intervals of about
600 feet, there being a special casting in cach, closed with a
ccver bolted down. The length of the syphon is 3.200 feet, and
the maximum head will be about 22 fect. The syphon pipe is
1aid on a 1-300 grade.

SAND FILTRATION OF PUBLIC WATER SUPPLIES.*

BY R. S. LEA, ASSOC. M. CAN. SOC. C. E.
. (Continucd from last issuc).

Bacteria belong to the lowest and smallest forms of hic.
Structurally they arc composed of a single cell with a wall,
possibly of cellulose, and contents consisting of apparently
st-uctureless protoplasm and a nucleus; and are thus comparaole
to the bone, bload, nerve cells, cte., which represent the ult-
mate structural composition of the animal body. They are of
such extreme minuteness as to be visible only to high
powers of the microscope. In their greatest dimen-
sions they vary from 1-10 1o 2 micro-millimetres (from 1-250.000
to 1-12,000 of an inch). A\ sphere 1-235 of an inch in diamcter
could contain more than 500 millions of the larger oncs, and it
would take a thousand of them placed in a row to reach across
the diameter; so that it is little wonder that their presence was,
until a few ycars ago. scarcely suspected. They are generally
transparent, but may be stained for purposes of study by some
of the aniline dyes. Tt was at first doubtful whether they should
be classified as plants or animals; but it is now ddfinitcly de-

—— —

*From a paper rend betore the Canadian Sozie'y of Civil Engincers

caded that they are plants, Some of them have the power of
mwotion, which appears to be by mweans of little hair-like ap-
pendages or wiha. They reproduce by fisston—a simp's process
by which a single bacterium divides itself in the middle, thus
producing two, Under favorable conditions this multiplication
can go on with incredible rapidity. They comprise a great
number of species with definite characteristics and requirements
for growth, ctc. All these species are included in the general
term bacterium, or microbe, or germ. They may be classified
in various ways depending upon their form, the nature of their
cmironment, the products of thar action, ete. According to its
form a germ may belong to: 1. The nucrococes, or ball shaped.
2. The bacilli, or rod shaped. 3. The spinilla, or spiral shaped.

They occur usually as separate incividuals, but may also
occur in pairs, tetrads, or i a row hike a chain. Besides these
forms they are often found under certain circumstances in
irregular groups or masses, held together by a transparent
glutinous material which they seerete through heir cell walls.
These sticky, jelly-like masses are termed zoogloza. Unlike
the algac and other green plants ticy cannot exist upon purciy
inorganic matter, but requure for thetr nourishment matter al-
ready organized in some form. Mosture is also a necessity to
their proper growth; and thus according to their habitat or pre-
ferred environment they are classified as: 1. Saprophytes, living
on dead animal or vegetable matter, or on water containing
thete in solution. 2. Parasites, subsisting on a hiving host, in
the body of which they grow aud multiply, in some cases with-
out any injurious effcct, but in others causing disease and death.
It is not known whether these results are produced by their
action in obtaining their food or by the products which are thus
sct free. These injurious members of the parasitic class are the
so-called pathogenic or discase-producing bacteria; such as the
well-known germs of typhoid and cholera. Somie species of
bacteria are able to exist cither as saprophytes or parasites, and
arc called facultative.

Another classification depends upon thewr abihity to live in
the presence or absence of oxygen, ¢.g.: 1. Acrobic. requiring
the presence of oxygen. 2. Anacrobic, upable to exist in the
presence of this gas. Facultative anacrobics can lhive either with
or without oxygen. There are various other ways of classifving
them which are of no special interest in tius connection. The
mcst important classification, from our pont of view. 1s that
which divides them into parasites and saprophytes. The great
taajority of bacteria belong to the latter class, and depend for
their nourishment entirely upon lifeless animal or vegetable ma-
terial.  Their cnergies are thus devoted to the task of attacking
dead and decaying organic matter, tearing it apart (in the
chemical sense), breaking up its complex combinations, and
ultitnately reducing it to unobjectionable inorganic compounds.
This is accomplished in many different ways, depending upon
the attendant circumstances and the species of the dominating
germ.  But the final result is the same. All these destructive
precesses in the history of organic matter. which have been
previously referred to, were formerly considered to be purcly
chemical; but it is now known that if the bacteria are absent or
in any way rendered inactive, no decomposition of any kind can
take place even in air. Hence, it is evident that the role they
play in nature is, for the most part, a beneficent one. They are
the universal scavengers, and but for them all organic growth
would in time be overwhclmed by its own waste. There are,
however, also the pathogenic members of the parasitic class,
which, though few in number when compared with the others,
arc yct possessed of the same capacity for multiplication when
the conditions are favorable. But while the absence of such con-
ditions will arrest their growth and devclopment it docs not
nccessarily cause their death. For instance, the temperature
most suitable to the typhoid germ is that of the human body,
which is its natural habitat; vet, it can exist for months in the
middlc of a block of icc, and then continue its normal carecer
with undiminished energy and virulence. Hence of the different
kinds of water pollution, human scwage is the most to be fcared,
since it is at any time liable to contain such germs; and tha
method which can best ensure their removal is evidently the one
best suited for domestic purification.

With the adoption of bacterial purity as a standard ior
water purification, it is no wonder that it was anticipated that
the sand filter would prove cven of less hygienic valuc than it
did from the chemical point of view. Thus in a paper read
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hefore the Institute of Civil Engincers about this time the fol-
lowing statement occurs: ™ Filtration is another remédy put
fosward as infallible by those who have not grasped the subject.
How can filtration atfect substances dissolved in water 2 And
as for the minute organisms found in putrescent bodies, they
could pass a hundred or & thousand abreast through the in-
terstitial spaces of ordinary sand as used for this purpose.”
Nevertheless, as experiments and tests multiplied. it soon be-
came evident that these same clumsy contrivances were actually
runoving from 97 to 98 per cent. of all the germs contained in
the water.  Not only this, but contimted study and expertment
since then have resulted in such changes in the methods of
building and operating these filters, that they can now be de-
pended upon to remove from 99 to 100 per cent. of the bacteria,
and although numerous other devices for filtering have been in-
vented and tried, so far none have been shown to be equal in
cfliciency to the sand filter. Thus did these carher engmesss
build better than they knew, and produce results whose excel-
lerce they did not even suspect.  Investigation into the manner
in which it was possible for a cowmparatively porous material
hike the sand bed to hold back such infinitesimal bodies as the
bacteria revealed a paradoxical condition of affairs, viz., that
these germs. while constituting the most dangerous clement in
the pollution of drinking water, were at the same time the chicef
agents in its purification, It was found that the purifying action
was partly mechanical and partly biological, the circumstances
auending the latter not being very well understood. The man-
ver in which it takes place and the means by which it may be
et.hanced, will be referred to while describing the construction
and operation of a modern filtration plant.

In describing the materials of the bed and the best method
of disposing them, we shall begin with the sand. It is in the
sand layer that the actual purification takes place; and it is ob-
served that the cfficiency and cconomy of the process are de-
pendent to a considerable extent upon the size of the sand grains
and the thickness of the bed. It is the smaller grains which
determine the ~ cffective size ” of a sample of sand; since, by
filling up the spaces between the larger ones they fix the
diameter and length of the chanuels through which the water
must pass At Lawrence, as the result of experimenting on the
rate at which water flows through various sizes of saud, the
> effective size ™ is taken as that of the grain which has 10 per
cent, by weight of the smaller sample than itscli and 9o per
cent. larger.  This size is obtained by a process oi mechanical
arnalysis described in the report ior 1892, which also gives what
is termed the " uniformity co-cflicient.” the latter being the
ratio of the size of the grain which has Go per cent. smaller
than its:li to the = effective size.” If we look more closcly into
the puriiving action of the sand. in order to be able to under-
stand just how it is affected by difference in the * cffcctive size.”
* uniformity co-cflicient,” thickness of the bed, cte., we shall scc
thiat what takes place is as follows:

When water s first let in to the filter, it rises to a depth of
2 or 4 icet above the suriace of the bed; and it is cither held there
ior some hours, or filtration is allowed to procced at once, the
tirst part of the cftluent being wasted. In cithier case. the sand
Fiains at the surface soon become enveloped in a membranous
film composed partly of the znogloca form of the bacteria, and
tartly of the more or less finely divided organic matter which
the water holds in suspencion. This sticky jelly-like substance.
entending around and between the sand grains, entangles and
bolds back the smallest particles in the water, even the bactenia
themselves. The latter are not only prevented from moving
further, but are detained under such adverse circameaances as
to ot only arrest their growth and maltiplication. but also to
cause their death.  Naturally the larger suspended particles.
water animalculze, fragmeants of plants, ete.. are stopped at the
rvery surface of the sand and a continuous mantle called by zhe
Germans the Schmutzdecke is soon formed and covers the
whale bed. Under certain circumstances, as for example when
the water containg a large algae growth, this layer forms a dasi:
greenich carpet of a texture like dclt, which when dry can be
preded off in flakes. Ordinarily, however. since it contains a
¢ ttain quantity of silty matter. it penctrates the sand for a
druth of half an inch or so. But even when formed in this way
there is often almost a distinet planc of cleavage between it
and the sand below, which makes it very casy to remove with

bread square-cornered shovels, This operation becomes neces-
sary when the gradual thickening of the surface layer preveuts
the required quantity of water from passing.

It will thus be seen that the surface filtm forms by itsell an
exceedingly cffective filtering material, but with a very delicate
structure; and as such, should be carefully guarded against any
iniluence which might cause its fracture.  Several European
enginceers have concluded that it alone constitutes the actual
fillcring medium; and that the remainder of the sund bed serves
merely for its support, and for steadying the How of the water
through the bed. But experimients made at the Lawrence Sta-
tion do not by any means verify this view. Indeed they have
shown that if great care is taken not to disturb the underlying
sand, almost the whole of the surface layer may be removed
without at all affecting the bacterial character of the cfiluent. It
is also shown that a new filter does not arrive at what is called
its * full bacterial cfliciency " until it has been in use for a con-
siderable time; even though in the meantime surface layers may
have been formed of suflicient thickness as to completely cloy
the filters. By examining the sand, it has been found that this
sub-surface purification only occurs when the sand grains for a
cousiderable depth below the surface have become coated with
a film of the gelatinous organic material referred to above, Tt
has also been shown that if, during scraping, the bed is sub-
jected to any considerable mechanical disturbances, as by spad-
ing, by which these envelopes are broken and detached, the re-
sult is a decided inferiority in the quality of the effluent. It is
a well known fact. that the longer sand is in use the greater is
its cfiiciency for filtering purposes.

All thesc considerations go to show that while undoubtedly
most of the purification takes place in the surface layer, it is not
absolutely essential. The facts stated are chiefly of importance
in so far as they indicate the true principles upon which the
process of filtration depends. They should by no means tend to
lessen the care which ought always to be cexercised to preserve
the surince layer intact. The purifying power of the main body
of the sand should be considered as a factor of safety, and as an
additional guarantee of good results.  As to the influence of the
size of the sand, it may be stated generally that the ** umfornuty
co-cflicient ** should be as low as possible. Also that the smaller
the * cffective size” the more efficient is the filtration. the less
liability is there to disturbing effects. and the sooner does the
sund arrive at its fuil bacterial cfficicncy. At the same time it
must be operated at a lower rate, becomes clogged more easily.
and thus requires more frequent scraping. The latter perform-
arce, together with the periodic renewal of the sand. will form
the principal pant of the expense of operation. There is thus a
mizimum limit beyond which it would be unecononiical as well
as unnccessary to go. The best size, taking everything into ccite
sideration, will cvidently depend to a considerable extent on the
quality of the water and other local circumstances. The
* ¢ffective size” of the sand used in the principal European
filters varies, according to Allen Hazen, from .20 to .44 milli-
metres; and the * uniformity co-cfficient ” irom 1.5 to about 3.7.

As to the proper depth of the sand layer. there is cven now
censiderable difference of opinion among engincers. The great
variations in the depths of the sand in the older filters, are not
surprising. considering the fact that when the most of them
were built nothing was known of their biological action. If we
adopt the view, that it is only the suriace film which filters, the
determination of the best thickness becomes merely a matter of
comparing the extra operating expense duc to the more fre-
quent renewals of a thin bed, with the corresponding saving in
first cost. In most of the Europcan filters the rencwal docs nat
tike place till the thickness of the bed has been reduced to from
12to 24 inches. The former is the limit imposed by the Imper-
ial Board of Health of Germany. It would scein to be better
practice to require a minimum depth of from 2 to 3 feet. in order
1o have at all times the benefit of the steadying cffect pro-
duccd by depth of hed. Besides this there is the additional ad-
vantage of having a dcep permancnt layer, which is never dis-
turbed. and which, therefore. causcs the filter to increase instead
of decrease in cfficicucy as it grows older,

(To be continucd).

The by-law to iseue debentures for $120,000 for the pur-
chasc of the waterworks was defcated in Stratford, Ont.
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THE R. & 0. COMMTPANY’S ADVANCE.

—

The completion of the Richelicu and Ontario Navigation
Company's new steamer * Toronto ” marks a new era in steant-
skip traflic on Lake Ontario. In placing on this route a boat
the superior of anything heretofore secen on Lake Ontario, and
the ¢qual in equipment, if not in size, of anything floating on
any of the inland waters of this continent, the company has
shown its desire to meet all the demands of the modern tourist.
The great lake and river route for summer travel increases
in popularity with time, and with such steamers as the * Tor-
onto,” its attractions will be still greater in years to come. As
some account of the * Toronto " was given at the time of her
launching last year it will only be necessary to repeat her
dimensions, which are: Length over all, 278 feet, length of keel.
270 feet: beam, 36 feet; beam over guards, 63 feet; depth, S feet
draught. arnd 6 feet out of water. Her engines are of the inclined
triple-expansion three-crank type, with cylinders 28 in., 44
in. and 74 in.. and a stroke of 6 fcet. They are 2,000 horse-
power and are guaranteed to make a speed of 17 miles per hour.
though 19 miles was made on the trial trip. There are four
beilers of the return tubular type, 11 ft. diameter by 11 {t. 6 in.
in length. Tach boiler has a 41% in. Morrison suspension fur-
nace fitted with hot blast system. The electric lighting is done
by two 230 light mullipolar dynamos, cach driven by a separate
engige. The steamer has 136 state rooms, and has slecping
accommodation for 305 persons.

The features of the “ Toronto” most deserving of special
mention at this time are the imterior fittings and decorations
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ing to the outlines of the boa.t, while the ceiling decorations are
attractive without being hicavy or claborate. With the'instinct
of an artist Mr. Bond has taken advantage of the position of
the bulkhead to insert a decorative pancl by F. S. Challoner,
R.C.A,, representing a Viking ship. This panel is set in
cluborately carved pilasters and pediment, which has quite an
imposing cffect when viewed from the foot of the gangway. A
view of this piece is given herewith. The dining saloon, which
is on the upper deck, is in the style of Louis XVI., with walls
and ceiling in cream enamel, furniture in red mahogany with
brown leather upholstering, window draperies in rich old gold
anil crecam brocade. Over the pantry, which forms the inner
wali of the dining saloon, is a series of historical friczes in ivory
firish, representing different types of ageient ships. The smok-
ing room is in Mooresque style, the woodwork and furniture
being in chestnut stained green, with stencilings on the walls,
and stained-glass windows of oriental design. Adjoining this
on one side is the correspondence room for readers and writers,
and on the other side the bar, both being finished in white
mahogany in Elizabethan style. There are wash rooms, closets
and barber shops all fitted up in most modern style. To the
well-to-do tourist the most interesting feature of the stateroons,
are four special rooms on cither side amidships, known as the
blue room, the pink room, the green room and the yellow
room. These are finished in the style of Louis XV,, and the
decorations, even to the bedding appointments, are in the tints
that give the name to the respective rooms. These are for
Lridal parties and those who can afford to pay for special
lexuries. On the upper deck are ladies’ lavatories and bath-

AFT END OF MAIN SALOOYN, STEAMER “ TORONTO.”

which have been designed and carried out by Bond & Smith. a
young firm of Toronto architects, whosc work has been noticed
in The Canadian Engincer on previous occasions. It is safe 1o
say that the interior work in the " Toronto,” has made the
reputation of this firm as architectural designers. The entrance
hall oi the main deck, extending the whole width of the vesscl,
is in the Grecian style, in red mahogany, and the striking feature
of uus is a number of iricze pancls in old ivory, illustrative of
cvents in Canadian history, such as “ Hiawatha advocating the
league of the Iroquois.™ °* Froutenac’s arrival at Kingston.”
“ Portaging at Lachine,” * Trading with the Indians at Fort
Rouille (Toronto).” The treatment of these panels is highly
artistic and the faces and habiliments of the Indians are much
triter to nature than is usually found in such work. The furni-
ture here is in quarter cut ouk, Flemish style, with green
icather. The main saloon and gallery of the upper deck are in
the style of Francis I., with wall and cciling in cream and ivory
finish, the furniture being in white mahogany with crimson
plush. The clectric lights here are ranged in lines correspond-

rooms. It should be mentioned that the furniture, as well as
the interior decorations, were designed by Bond & Sinith, and
fortunately for the result, these gentlemen were allowed a2 free
hand in carrying out their ideas. The work was under the
personal supervision of Mr. Bond, A pleasing feature of the
boat. from the tourist’'s point of vicw, is that on the top of the
hurricane deck is a spacious promenade, frce irom obstruction,
where the passenger, in fine weather, may view the scenery
from a height of 35 feet above the surface of the water.

Charles F. Gildersleeve, who has guided the affairs of the
Richelicu and Ontario Navigation Co. as general manager
since 1894, is a man cxactly fitted both by temperament and
taste for the position he was called to fill, and as this brici timz
has shown, it was a lucky star that presided over the company
when the appointment was made. Courtcous to outsiders,
medest to a degree in his dealings with his fellow officers, and
considerate to those beneath him, he is liked by all; but he might
still have been the failure that some of his predecessors were
if he had not possessed in the marked degree he does the
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faculty for administration, and a wide knowledge of ships. The
last named qualitics may be said to have been both inlherited
and acquired, for his father, Henry Gildersleeve, a ship-builder
from the Conunecticut River, near Hartford, was the pioneer
steamboat builder of Lake Ontario, and a very successful vessel
owner. Mr. Gildersleeve, who settled in Kingston at the Le-
ginning of this century, 1ook hold of the hatf built * Frontenac™
and finished and launched her as the first steamer on Lake On-
tario. le also built another steamboat, the * Charlotte.” about
1817, which plicd between Prescott and the Carrying Place. He
also built the “ Sir James Kempt,” the * Prince of Wales” and
the * Henry Gildersleeve.” all hoats prominent in the history of
early navigation on Lakc Ontario. Still another of his boats,

Asbeo
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CHARLES F. GILDERSLEEVE.

the ** Commodore Barrie,” was run into by a schooner in the
middle of the lake and was never heard of after. The clde: son
continued to run the boats till his death in 18G4, when the sub-
ject of this sketch succeeded to the business with which he had
been familiar from childhond. Though having a natural tasic
jor ships Mr. Gildersleeve had been intended for the law and
had passed his cxaminations, and actually practiced for somc
time, when the death of his brother brought him back to his
favorite field. Mr. Gildersieeve's practical knowledge and good
judgment began to tell on the financial aspect of the company’s
aitairs from the first ycar he took hold. Without making any
revolutionary demands he set to work overhauling cach onc of
the company’s 26 boats, putting in a new boiler in this one,
compounding the engines of that one, lightening another by re-
moving useless cquipment, increasing the carrying capacity oi
still another, in cach case reducing the cost of runnng or adding
to the carning power oi the boat. This work. carricd out Step
by step, and without bluster. has in the short space of four years
lessened the expenscs of the company by $30,000 per year, and
yet increased the volume of its business. Mr. Gildersleeve has
kept up with the times by studying the develooments of marine
engincering, and has known how to apply the knowledge he has
gained. To bring such knowledge to bear in an emergency is
specially important, and the directors have scen morc than once
hewe essential it is to have its affairs directed by a man of cool.,
clear head when an accident occurs. For instance, when the
“ Maguet " ran on the Spli* Rock a couple of years ago, Mr.
Gilderslecve was on hand on the day of the accident—which was
a Wednesday—and before the end of the week she was got off
with such slight damage that she was repaired and running. and
only 'est onc trip. A similar accident at the same spot under
a {orr1er regime resulted in a heavy loss in moncy and tiwme.
The placing on Lake Ontario of a palace stecamer like the
“Torono” is the latest monument to the foresight and ability
of the present gencral manager of the R. & O. Co.

Captain Henry Esford, master and pilot last scason of the
steamer *‘ Corsican.” one of the Richelicn and Ontario
Navigation Company’s fleet. plying between Montreal and
Toronto, is a young man whose ability and carciulness

have raised him to the responsible position of captain
of the *Toronto.,” He was born on November 17th,
1853, in Barrieficld, ncar Kingston, Ont. His father being Thos.
Esford, blacksmith, ¢f Barrieficld. Captain Esford received his
education in the public schools of Barricfield, and when he was
16 years old he began an apprenticeship to a cordwainer in
Kingston. He abandoned it in a few months and went sailing
in 1872 when he was 17 ycars of age. The first boat in which he
sailed was the steamer * Spartan,” belonging to the Richelien
ané Ontario Navigation Co. For thirtcen years Capt. Esford
remained with the ** Spartan,” and had advanced to the position
of mate. He left her, and in 1885 became mate on the Riche-
licu and Ontario Navigation Company’s steamer “ Magnet,”
running between Charlotte, N.Y., and Prescott, Ont., on the
St. Lawrence river, for two years. During this period he had
becone particularly familiar with the channels in the St. Law-
rence river and rapids, and becamie one of the best pilots on
the river. In 1888 he took the position of pilot on the steamer
“ Passport,” and remained with her about five years, when he
was changed on to the “ Spartan ” as mate and pilot. He sailed
the “ Spartan” for onec scason, and then took charge of the
“Corsican,” in which vessel he has been ever since. During the
first two ycars on the “ Corsican ™ he was master and after that
became both captain and master. Captain Esford is also his
own pilot in the rapids of the St. Lawrence river. That he is a
valued navigator is evidenced by the fact that hie has been in
the employ of the ‘R, & O. Nav. Co. for 24 years. Cne of the
most cxciting episodes in the history of Captain Esford was
the burning of the R. & O. stcamer “ Corinthian,” which hap-
pened down in the St. Lawrence river in the Coteau Rapids, in
1893. There were ninety passengers on board and a large quan-
tity of baggage when the fire broke out. \Whilst a vessel is run-
ning the rapids every man of the crew on board is required to

CAPTAIN HENRY ESFORD.

handic the boat, and at that time there were four men at the
tiller, four men at the wheel, and «others were trimming the
baggage. so that there was no person lcft aft when the fice
broke out in the dining-room. It is supposed that the fire orig-
inated through a lamp cxploding on the carving stand. The
captain ordercd the vessel beached; by the time this was dosne
he had jour lifc boats swung ready to lower into the water. Gang
planks were aid from the ship to the boats, and from the boats
to the shore, and all the passengers and baggage were safely
Janded. Rapid work was done, for in fifteen minutes after the
firc was discovered the vessel was completely devoured by the
flames. The captain reccived great praisc from the com-
pany, as well as from the passengers, for his cnergy and pres-
ence of mind on this occasion.

\Wm. A. Black. chici engincer of the new steamer “ Tor-
onto.” was horn at Beauharnois, Quc., in 1843, and served his
apprenticeship as a machinist in the St. Lawrence Engine
works, owned by W. P, Bartley & Co. On fulfilling his inden-
tures he went to work for the Canada Engine Works (E. E.
Gitbert), first at shop work and afterwards as crecter. He

(‘.
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began his marine career as sccond engineer of the old * Pass-
port,” under Capt. Sinclair. From this boat he went as second
engincer of the * Athenian” for a year, and in the following
year was chief engineer of the propeller “ Bruno ™ running be-
tween Montreal, Detroit and Toledo,  After a couple of years
vith the Gilberts he returned to the “ Passport,” this time as
chief engineer. After two ycars in this position he was trans-
ferred to the “ Corsican,” and then took to the ocean as engi-

WM, A, BLACK,

neer of one of the steamers running between New York and
the West Indies, Returning to Canada he took charge of the
engines in the Montreal Rolling Mills, but shop confinement
did not agree with him and he came back to the R. & O. Co.'s
scrvice as engincer of the steamer “ Hamilton.” While the new
stcamer “ Toronto™ was being built he was appointed inspect-
ing engincer on behalf of the R. & O. Co., and in that position
rendered valuable service to his employers by foresecing errors
and providing against defects. Mr. Black’s care and caution
has been rewarded by his appointment as chici engineer of the
company's premier boat.

J ndustrial \|etes.
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The Gurney Foundry Co., Toronto, is about to enlarge its
premises on King strect west.

The new pulp mill at the Cushing mills, Union Point, near
St. John, N.B., is now building.

Dwelling houscs to the value of $100.000 were built in the
town of Fort William last year.

C. James is to build a large machine shop at the corner of
King William and Mary strects, Hamilton, Ont.

The Hudson Bay Co., Winnipeg, has ordered a 100 h.p.
boiler from the Robb Engincering Co., Amherst, N.S.

The municipality of Montreal West has decided to pay
$60,000 for the ownership of the sewage system of the suburb.

W. W. Chown & Co.. Belleville, Ont.. have recently built
a new tinware factory, and are now ecmploying about sixty
hands.

The Model gas engine made by the Goldie. McCulloch Co..
itd., Galt, Ont.. is proving very popular; before June 1st sixty
cngines had heen shipped.

The officers of the Berlin Rubber Mnfg. Co. are: Presi-
dent. Jacob Kaufman; secretary-treasurer, Albert L. Breithaupt;
manager, George Schiee.

Willis Chipman. C.E.. has advised for London, Ont., an
intermittent filtration plant, costing $28.000 for cquipment. and
S200 a year for maintenance.

Geo. Wilson, Kingston, Ont., has the contract for building
the addition to the Dominion Cotton Mills Co.’s mill in Kings-
ton, Ont., to cost about $100.000.

Willis Chipman, C.E.. has been encaged by the Smith's
Falls, Ont.. town council to prepare  plans for a system of
waterworks, sewerage and street improvement.

Brantford, Ont., waterworks will buy a 5,000,000 gallon
pump at once.

Moulders in kingston, Ont,, have received an advance of
30 cents per day.

Hunter Bros., Kincardine, Ont., arc to build a steel bridge
at Florence, Ont., costing $727.

E. F. Valiquet is now master mechanic with the Beaver
fortland Cement Co., Maulbank, Ont,

W. A. Kribs, Hespeler, Ont,, is building the Preston, Ont.,
Furniture Co.’s new three-story brick factory. '

The Westinghouse Air Brake Co. is building a very
complete brass foundry in Iamilton, Ont.

The Goldie, McCulloch Co., Ltd,, Galt, Ont., has granted
a 5 per cent. raise all round to its employccs.

The Lancaster, Ont., Machine and Knife Works, which was
destroyed by fire some months ago, has started again.

Welland, Ont., will <pend $21,000 on street improvements,
$2,000 on a town hall and $11,000 on a new school building.

The Maritime Clay Works is said to have reccived an order
for 6,000,000 bricks for the new iron company at Sydney, C.B.

The Hamilton, Ont., Car \Wheel Company has increased the
wages of its employces unasked. The advance is 306¢. and 54c.
a day.

John and . F. Cowan, Oshawa, Ont., have offered Ontario
County $5,000 cash and 43 acres of land to build a Housc of
Reiuge in Oshawa.

M. S. Foley, Montreal, will build an apartment house cight
stcries high at the corner of Dominion square and Metcalfe
streer. to cost $30,000. :

Architect Powell, of Stratford, is preparing plans for 2 new
Roman Catholic Church at Comber, Ont., to cost $10,000. It
will be built this fall.

Henry Sheldon of the Aylmer, Ont., Iron Works. is said to
be negotiating for the purchase of the right of manufacturce of
a motor carriage in Canada.

S:cel bridges at Fergus and Bosworth, Ont., are to be built
at once. Fergus, Hunter Bros., Kincardine, $1,881; Bosworth.
Hamilton Bridge Co., $1,350.

The sewage farm for St. Denis Ward, Montreal, is now in
progress. Coke filters will be used to treat the sewage before
it is discharged on to the land.

The laborers employed in handling material for the Hamil-
ton, Ont., Blast Furnace Co. struck recently on account of dis-
agreement with a sub-contractor.

Leaper Bros., Hawkesville, Ont., are sinking artesian wells
for the Waterloo, Ont., water supply. Contracts will be let in
a short time for a complete pumping plant.

The contract for rebuilding St. John's church, Brockville,
Ont., has been awarded to Mr. J. D. Warwick at $6,200. The
old walls will be used, as they arc in excellent condition.

The property of the Kingston, Ont.,, Vehicle Works was
scld recently for $6,500. The building in the first place cost the
Stevenson Piano Company $39.000, The Vehicle Company
sccured it for $12,000, and spent that much more in improve-
ments on it.

The Montreal Pipe Foundry Co., Ltd.. has reccived an
order from McConncll & Marrion, engincers, to supply sixty
“G. A. Robertson” catch basins for the municipality of Verdun.
Orders have also come in from Winnipeg and Western Ontario
for this basin.

J. Wood. Sackville; A. L. Palmer, Boston; F. S. Whittaker.
St. John; J. E. Whittaker, G. M. Wilson, Hampton, N.B.,
have been incorporated ss the Ossckeag Manufacturing Co. to
buy the business of the Ossckeag Stamping Company, Hamp-
ton. in the manufacture of iron, steel, tin, enamelled, japanned
and galvanized ware; capital, $2350,000.

W. H. Murray, W. M. MacKay. J. H. Thomson, J. Pender.
J. E. Moore, C. McDonald, W, W, White, H. D. Troop. M. B.
Edwards, C. Miller. A. P. Barnhill, St. John. N.B.: C. T.
White and S. H. Whitc, Sussex, N.B.. have been incorporated as -
the St. John Iron Works. Ltd., to take over the general foundry
machine. and boiler making business of Waring, White & Co.
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Moosomin, N.\W.T., is to build a $12,000 school house.

S. Boman is to build a tannery in St. Jacobs, Waterloo Co..
Ont.

The Peterborough Lock Co. is to add some new machmery
and increase its output.

The county council of Essex, Ont,, has voted $14,000 to-
wards the establishment of a house of refuge.

Mount Allison University residence buildings at Sackville,
N.B.. recently burned, are to be rebuilt at once.

The Guelph, Ont., Pavement Co. is laying cement side-
walks in Orangeville, Elmira and Waterford, Ont.

The waterworks by-law in Waterloo, Que., for effecting a
loun of 40,000 to buy out the company, was carricd "June 12th.

The McEachren Heating and Ventilating Company, Galt,
Ont., has received orders for heating the new P.E.I. Hospital
at Charlottetown.

Cunliffe & Ablett, the proprictors of the Rossland Engi-
neering works, have decided to add a foundry to their present
machine shop plant.

A brickmaking plant has been installed at Trail, B.C., by
A. C. Luff and Richard Tuaswell. The plant is turning out
20,000 bricks per day.

The Bear Lake Mica Co. is asking for a site, exemption
from taxation and water rates, if it establishes in Kingston,
Ont., a mica refinery.

H. N. Ruttan, city engincer of Winnipeg, has been engaged
by town council of Medicine Hat, N.AV.T., to make cstimates
on a waterworks system,

By-laws are being submitted in Dunnville, Ont.. to author-
ize the borrowing of $15,000, to pay off floaung debt, build
gianolithic walks and construct a water filter.

The Ontario Box Co., Hamilton, has placed an order with
the Smart-Eby Machine Co., Ltd.. Hamilton, for a clamping
machine for clamping and trimming box shooks.

The Semmens-Evel Co., Hamilton, is having its wood
working machinery, which was recently damaged by fire, over-
hauled and repaired by the Smart-Eby Machine Co., limited.

Baxter & Galloway, Burlington, Ont.. have placed an order
with the Smart-Eby Machine Co., limited, Hamilton, for a 30
hp gasoline engine to be used in driving their new flour mill,

R. L. McCormack, A. E. Wheeler, E. T. Carter and J. McP.
Taylor, Toronto, and E. McConunell. W, Campbell and WV. E.
Hoge, Toronto Junction, have been incorporated as the Acety-
lene Gas Machine Manufacturing Company of Toronto, limited;
capital, $20,000; chicf place of business, Toronto.

The ratepayers of Nelson, B.C., have voted for the spend-
ing of $30,000 on waterworks, $15.000 on scwers, and $13.0v0 on
an electric light plant.

A combine of the car wheel makers is said to have been
fcimed to include both Canadian and United States firms. It is
the International Car Wheel Co.; capital, $15,000.000.

An application for exemption from taxes and the water rate
ior twenty years to the town of Longucuil, Que.. has been made
by W. D. & F. Hocrens, who mtend to cstablish a chocolate
iactory.

G. & H. Barnett Co., Black Diamond File Works, Phila
dclphia, Pa.. have sent out neat folders calling attention to the
exhibition of United States manuiacturers and their exhibit
there. Sept. 14th to Nov. 3oth.

A survey and map of the town of Dartmouth, N.S., will be
made by A. Foster, Kingston, N.S., for $700. Other tenderers
for the work were W. P. Morrison, Dartmouth, $1,100, and
W. A. McDonald, Halifax, $793.

The Trent River Paper Mill Company has bought the
Sills ‘Bros.” water privileges, ctc., on the Tremt river, above
Frankford, Ont. The new paper mill, which is three times as
large as the original, will have a machine room 200 x 60 feet.

John E. Parker, manager of the Meriden Britannia factory.
Hamilton, on his return from the mecting of the directors of the
American Silver Plate Trust, said that they decided to continue
the works in Hamilton and in Toronto, and close thosc in
Mcntreal.

“lecal capitalists.

The Hamilton Bridge Works Co. is supplying two short
iron bridges to the town of Peterborough, Ont.

J. A, Bell, C.E,, of St. Thomas, Ont., is preparing plans for
a steel bridge to be erected over the Catfish creek at Orwel,
and for a steel bridge to replace the Luton bridge, near
Mapleton, Ont.

The Botsford-Jenks Company, of Port Huron, is negotiat-
ing with the town of Mecaford, Ont., for the ercction of an cle-
vator of 1,000,000 bushels capacity. The town proposes to grant
a bonus of $25,000.

The Toronto Wire Fence Company has accepted Port
Huron's proposition to put in its patents at $1,500 and $1,500
in cash, and citizens it Port Huron will contribute $3,000, mak-
ing the capital stock $6,000.

E. D. Langille, of the Oxford Foundry and Machine Co..
Ambherst, N.S., has completed the smokestack for the Maritime
Clay Works at Pugwash, N.S, It is 120 feet high, 5 feet :0
inches in diameter, and weighs cleven tons.

It is said there is every prospect that the N. B. Paper and
Pulp Mills Company will build their mill at Tobique Narrows
this scason. It is expected the dam and mills will be crected
this stunmer and the machinery put in next winter, says the
Fredericton, N.B., Reporter.

The City of Hamilton has placed an order with the Smart-
Eby Machine Co., Ltd., for a duplex sludge pump fitted with
srecial water valves for the sewerage disposal works. This
pump is to replace one of those at present in the sewage dis-
posal works.

The Montreal Pipe Company, Acadia Mines, N.S,, is turn-
ing out large quantitics of water pipe. It has stupped dunng
the last six wecks 368 tons. This pipe has been shipped to
Liverpool, Sydney, Yarmouth, Halifax, Kentville. Westville
and Sherbrooke, Que.

S. T. Wuggoner, H. B. Muir, Montreal; D. Betzner, D. B.
Betzner, Berlin; G. N. Weceks, G. Rowntree, R. J. Young, D.
I. Chapman, J. E. Boomer, R. Skelly and C. H. Zcigler, Lon-
don, Ont., have been incorporated as the Waggoner Ladder
Company, Ltd.; capital, $20,000; to make ladders and other
wooden articles.

The Detroit Lubricator Co., Detroit, Mich., has just go:
out a new line of glass body oilers and glass body oil pumps.
The oilers, while simple in design, are equipped with all the
latest improvements, including the set feed and stop feed
features, and they are well and strongly made, with cast tops
and bottoms. There has been also issued some printed matter
descriptive of same.

Mullin & Muir, decorators, Toronto, are promoting the
establishment of a wall paper factory in Orillia, Ont. The oro-
pcsed company is to be capitalized at $100,000, of which $40,000
will be raised by the promoters, and $20,000 subscribed by
The company would undertake to cmploy
63 hands, pay out $40,000 a year in wages, and put up two build-
ings, one 300 x 63 feet, and another 100 X 50 fect.

J. 1. Archambauit, Q.C, city attorney of Montreal, has
given his opinion concerning the interpretation to be given to
the word “ machinery,” which is to be taxed, as well as the fac-
torics themselves, under the terms of the new charter. Lhe
Iearned counsel holds that according to the terms of the Cuvil
Cade the word “ machinery " includcs ail the appurtenances and
fixtures connected with the work carried on.

In the case of the General Engincering Co. v. Dominian
Cotton Mills and American Stoker Co., the defendants have
obtained an order nisi for a new trial of the case from Justice
Burhridge, on the ground that they have been put in possession
oi evidence since the trial to show that the plaintiffss Canadian
patent expired at the same time as an English patent for the
same expired in 1897. The order is returnable on July Sth.

A. O. Norton, manufacturer of lifting jacks at Coaticook,
Que, is working his plant to its fullest capacity and is still con-
siderably bebind in filling orders. The May business was double
that of the corresponding month of last year owing to the large
increase in both home and forcign orders, several large ship-
rients having recently been made to Australia, South Africa and
India. Additional machinery has been installed and the plant
will likely be still further enlarged in the near future,
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The Anglo-American Iron Company, of the State of Ohio,
is authorized by Ontario license recently granted to purchase
and own real estate for mining purposes, and to mine for ores,
minerals and other substances; to buy and sell ores, minerals
and other substances, and to manufacture the same into all forms

Hamilton, Ont, is to have another big industry, it is said.
the Hoepiner Refining Company. The capital stock of the
company is fixed at $600.000, and it is intended to mine and re-
finc zinc, lead, silver, nickel and copper ores. The company has
aprocess which is thought to be the best yet invented, which
is now being patented.  Application has been made for incor-
peration.  The applicants are: C. Hoepfner, Ph.D., Frankiort-
on-the-Main; A. T, Wood, M.P., Hamilton; David Maclaren,
Ottawa; N. Dyment, Barric; Hon, J. M. Gibson, John Moodie
and John Patterson, Itumilton; H. Necarsulmer and A. F.
Fuerst, New York.

A new industry, the Expanded Mctal and Fire-Proofiug
Company, limited, is building a two-story brick factory on
Pearl street, Toronto. The first board of directors of the com-
pany, are: T. W. Horn, "Toronto, president (Mr, Horn being the
well-known president of the Luxfer Prism Co); Charles W.
Adams, late Western Passenger Agent of the Pennsylvania
Railway, and now president of Edward Head-Light Co; W. \WV.
Ramsay, president of the Chicago Expanded Metal and Fire-
Proofing Co., and F. \V. Barrett, Toronto, who is sccretary-
treasurer of the company. Charles S, Spencer of Chicago will
be the company’'s chiei engineer.

The litigation between the Hancock Inspirator Co., Boston,
U.S,, and the Penberthy Injector Co., Detroit, has been ter-
minated by the Penberthy Co. purchasing of the Hancock In-
spirator Co., the Loftus “ring valve™ Injector patent, No.
300,092, upon which the litigation was based. The FHancock
Co. reserved a license go themsclves to manufacture injectors
under this patent not intended for the farm engine trade. The
American Injector Co. has for several years had a license under
this patent, but desiring an interest in the patent and the dis-
missal of a suit against it by the Penberthy Injector Co. on
the Borland patent. it has purchased a one-third interest. [t
and the Penberthy Injector Co. are now the sole owners of the
Loftus patent above referred to.

lectric %hes

The Cataract Powcr Co. now controls the Hamilton Street
Railway as well as the Radial Railway and the city lighting.

Dundalk, Oat,, carried the by-law, authorizing its council
to install a civic electric-lighting plant, by a majority of almost
210 1.

The engine for running the clectric plant for the newv Tor-
onio city hail has been ordered from the Robb Engincening
Co., Amherst, N.S.

The Robb Engincering Company, Amherst; N.S,, is build-
ing two 330 h.p. engines for the Sao Paulo Railway, Light &
Power Co.. Brazil.

Hamilton, Ont., was in complete darkness for a short time
aonc night last month when a {usc blew out in the Cataract
Power Co.’s power house at DeCew Falis,

An agreement has been reached betwéen the city council
and the Grand River Elcctric and Power Co., Paris, Out., by
which the latter will be granted a franchise to enter the city of

‘rantford. .

The Keewatin Lumber Co.’s plant is to be cquipped by the
Citizens” Telephone & Electric Company, Rat Portage. About
125 lights will be installed and run by a current from Rat
Pcrtage, Ont.

The Chambers Electric Co., Truro, N.S,, is taking out two
oi its rcturn tubuler boilers, replacing them with a 150 hop.
“ Alumford Improved” boiler, manufactured by the Robb Y-
gincering Co., Ambherst, N.S.

On the 24th June current was turned on at the Ghambly
power house and transmitted to Montreal experimentally.  All
the connections are being tested preparatory to the formal
opening which will take place soon.

The Toronto Suburban Street Railway is asking a consid-
crable enlargement of powers from York Township. This is
understood to be part of a scheme which includes a number of
clectric lines radiating from Toronto.

A working modcl of a canal boat propelled by clectrcity
was on exhibition in Montreal recently. It is the invention of
H. M. Welch, Cowansville, Que. It is claimed for the boat
that it will do away with the necessity for Jocks, as it will ascend
rapid currents.

Thé roadmasters of the Toronto Railway Company recently
bunqueted Superintendent Gunn. Roadmaster Wallace, presi-
dent of the Roadmasters' Association, was in the chair. Gen-
cral Manager Keating was present and cxpressed hearty ap-
proval of the association.

The Metropolitan Railway extension to Bond’s Lake was
opened June 15th by H. S. Howland, D. R. Wilkie, Mr. and
Mrs. William Ramsay, Scotland; Miss Howland, C. D, Warren
(president of the road), and J. W. Moyes, manager. A feature
of the trip was the operating of the first car by Miss Howland.

Geo. W. Cain, a lincman in the employ of the City of Brant-
ford, has entered action against the Brantford Street Railway
Co. for $5,000. Cain was fixing a telephone wire when his
hand touched a live electric wire, the results of which kept him
in the hospital for a month, It is ciaimed the wire was not
properly insulated.

Jack & Robertson, 7 St. Helen strect, Montreal, have been
arpointed Canadian sales agents for the Sprague Electric Co.,
of New York, manufacturers of the celebrated Sprague Electric
clevators and various “ Lundell ™ brand electrical apparatus.
The Sprague Co. is fortunate in sccuring so popular a firm to
represent them in this market.

The Galt Gas Light Co. is dismautling the old Dickson Mill
preparatory to making a first-class electric light and power sta-
tion. A stone boiler shop, 40 x 40, wilt be built on the south
side of the mill, for a stcam auxiliary plant, and brick chimney
100 feet high. Three water wheels, two new, will be placed in
the building and a lot of crib work will be done at the castern
cnd of the dam.

Engincers under V. M. Roberts, C.E., were recently en-
gaged upon a railway survey between Preston and Berlin, Ont.
They were said to be not connected with the proposed Hamil-
ton scheme, but making the survey with a view of extending the
Galt and Preston road to Berlin, Another party of engincers
under T, E. Hillman, C.E,, is making a survey for the proposed
Iamilton-Berlin line.

A. F. Bury Austin, 411 Board of Trade Building, Montreal,
wholesale lumber and timber for railway and building works,
has secured contracts to supply material for the construction of
the Shawenegan Falls Water & Power Co.'s works at Shawen-
cgan Falls, Que., and to supply the material for the construction
of bridges, etc., for the Great Northern R:nlwa) now building
frem Hawkcsbury 10 Qucbcc

Nelson Graburn, assistant superintendent of the Montreal
Street Railway, has resigned his position with that company.
and will shortly go to Glasgow, Scotland, where he will become
superintendent of the Glasgow Corporation tramways. Mr.
Graburn had charge of the clectrical equipment for the Mont-
real company. He has been in the employ of the road for a
number of years, in fact, since the change was made from horse
cars to clectric motors.

At the annual meeting of the Ottawa Electric Light Com-
pany it was shown by the annual report of the directors that the
revenue from all sources for the year ending April 30. 1809, was
$161,615. The expenses of operation and maintenance, with in-
terest on the bonds, cte, amounted to $113,258, leaving a net
surplus of §48.346. From this surplus a dividend of 6 par cent..
or $44.653. for the year 1893-99, was paid on the capital stock
of $765.800. lcaving a balance to go to credit of profit and loss
of $3.692. During the year, $57,878 was expended on new plant.
The total plant is now valued in the compauy's statement at
$1.200.438. As compared with the previous year. 1897-98, the
revenue was $2.031 greater, despite the fact that the price of
clectric light was lowered 20 per cent. during the year. There
are now'in use in the city 77.255 incandescent lights. 621 arc
lights, 23 hceaters, and 103 motors.
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Woodstock, Ont., has voted $7,000 to equip a fire hall and
fire alarm system,

The capital stock of the Callender Telephone Exchange Co,
Ltd,, has been increased from $100,000 to £450,000.

The question of an clectric railway from Pembroke, Ont..
to Beachburg, Forester's Falls and Westmeath is being agitated.

Baddeck, C B., is talking clectric lights. It is more than
probable that within a few months an electrical plant will be
installed there.

Eager & Sanderson, Winchester, Ont., are installing a soo
light dynamo. The entire plant was furnished by the Royal
Electric Co., Montreal,

The ratepayers of Niagara Falls, Ont,, arc willing to buy the
plant of the local light and power company for a sum 1w the
ncighborhood of $71,000.

Grafton & Co., Dundas, Ont., are operating their tailor
shops by S.K.C. two-phase motors, current being supplicd by
the Dundas Electric Co.’s two-phase plant.

Nelson is 10 have a street railway. The Colorado Fuel &
Iron Company, of Bessemer, Col., was the successful bidder for
the contract to supply about two miles of rails.

The share ‘of the profits of the Toronto Street Railway Co.
paid to the city for May was $8,425, being an increase of over
81.000. The raihway’s receipts for the month were $105.313.

The Royal Electrical Company has made application to the
Barrie. Ont., council for a franchise which will entitle it to the
centrol of an clectric road between that town and the Allan-
dale suburbs, a mile distant, and also give it privileges to extend
the linc to other points tributary to Barrie.

The British Columbia Electric Railway Company, Lltd..
has restored the wages of the trackmen in its employ to $2 a
day. This was the old rate, but, owing to depressed business
conditions, it was found necessary to reduce the wages to $1.73
a day for a time.

The Winnipeg municipal arc lighting plant which was to
be running July 1st will not be in operation for some weceks,
The city is not making any preparations to compete with the
existing company in incandescent lighting, and will probably
not do so for a period, though the municipal buildings will be
lighted frowm the city plant.

A 75 kaw. S.K.C. dynamo was put in operation at Grand
Vzlley, Ont., a few days ago. and is now supplying from one
phasc of the maching, the town of Grand Valley with 500 incan-
descent house lights and some 50 c.p. street lamps. From the
other phase of the same machine, which iz wound for 3.000 volt
current, they are supplying the town of Arthur, 12 miles away,
with about 600 incandescent house lights and five enclosed arc
lamps, as well as fiftcen 32¢.p. incandescent street lamps. This
plant is one of the most unique and complete in Canada.

Geo. Wilson & Co. of St. Catharines, who operate a large
planing mill and sash and door factory, where they have plenty
of refuse for steam purposes, have found it cheaper and more
satisfactory to operate their mill by clectricity, and have entered
into an agreement with the St. Catharincs Electric Light &
Power Co. 10 furnish them with from 50 to 75 h.p. They have
also placed their order with the Royal Electric Co. for a 30
k.w. S.K.C. synchronous motor. There are also a number of
other firms which contemplate making changes from steam to
clectricity.

The Electric Light Ce.. which recently sccured a contract
for lighting the town of Merritton, Ont.. and which has about
400 incandescent lamps 1nstalled in houses and 20 enclosed arc
lamps on the streets, began operations with its own water
power and apparatus. Tt has, however. made an arrangement
now by which the St. Catharines Electric Light & Power Co.
are to furnish them current from their station, which is about
four miles distant. The plant of the St. Catharines Electnie
Light & Power Co., is heing constderably changed and cularged.
One side of the new 200 kav. S.X.C. gencrator will supply the
town of Merritton and that district lymg south of their power
heuse, and the other phasc that portion of the city of Si.
Cautharines north of the power house. During the howrs of day-
light this poly-phase macline will be used ior supplying power
to the different industrics i and about St. Catharines.

Price Bros.,, Amqui Mills, Que,, have their entire saw
mills, docks and yards lighted by electricity. The plant, which
was furnished by the Royal Electric Co., started up recently.

P. Young, formerly of Almonte, Ont,, who has been fillinx
a position in the pulp mills at Sault Ste. Marie, Ont,, has been
appointed clectrician and mechanical engineer of the Canadian
Sault Ste. Maric canal,

The calcium carbide works to be built by the J. R. Booth
Lumber Co. will use 250 tons of sawdust per day to produce
the necessary carbon. A buslding 150 x 104 icet and four storics
high is to be crected.

The manufacturing warerooms of Geo. Bean, Dundas,
Out., have been changed from the old motive power to clec-
tricity, the Dundas Electric Co., furmshing the current, and the
Royal Electric Co. a two-phase S.K.C. motor to drive the
cstablishment.

Taylor & Co. of Dundas, Ount,, have placed an S.K.C. wwo-
phase motor in their work shop and will hereaiter operate by
clectric current furnished by the Dundas Electric Co. Duudas
will soon follow the lead of Hamilton and become, with all its
factories, a smokeless city.

A. C. Miller & Co. of the “Alexandria” have placed their
order with the Royal Electric Co. for a complete etectric light-
ing plant for this new stecamer. The work of installation is
guing on now, and on completion will be one oi the best clec-
trically cquipped vessels on the lake.

Theron R. Gue, Halifax, N.S.; A. E. Porter, Brooklyn,
N.Y.; H. J. Smith, Compton Lake, N.J.; B. F. Pearson, Hali-
fax, N.S.; W. H. Covert, Halifax, N.S., have been incorpor-
ated as the Dominion Electrical Works, Ltd., to manufacture
and deal in electrical supplies oi all kinds.

The new stcamer ** Argyle,” plying between Kingston and
Ontario lake ports, is one of the palace stcamers of Lake On-
tario, its fttings being ot the finest. It is lighted throughout
by electricity, and also hassa search light. The entire clectrical
plaut was installed by the Royal Electric Co., Montreal.

George C. Hinton & Co., Victoria and Vancouver, B.C.,
have received a contract for an clectric plant, which will cost
$60,000, for the west extension of the Wellington coal mines.
There will be a large clectric generator, clectric hoists and
clectric locomotives. It will be a complete electric coal mining
plant.

The Canadian Electric Light Company, which proposes to
utilize the Chaudiere Falls to supply light and power to Levis,
Que., has now its capital of $200,000 subscribed. John Breakey
ha:. been clected president and the directors have under con-
sideration for the development of their water power plans from
J. E. McCarthy, C.E,, and T. Pringle & Son, Montreal,

The sale of the Chats water power on the Ottawa river.,
which was to take place on June 9th at the officc of the Com-
missioner of Crown Lands, at Quebee, was again postponed, no
date being fixed. The upset price was $20,000, but no offers
for sale en bloc were reccived, but only for certain portions of
the chutes, and these offers are now under the consideration
oi the Commissioncr.

The law governing the building of lines of telegraph or tele-
phone is to be added to by the Dominion Government, pro-
viding that where any company has power by Act of Parliament
to construct lines of telegraph and telephone or for the convey-
ance of power or light such company may, with the consent of
the municipal council or other authority having jurisdiction over
the railway. square or other place and as often as the company
thinks proper may break up or open such highway or public
place subject to restrictions which are duly imposed. Travel is
not to be obstructed. The Act will regulate the height of wires.
ar-l poles shall be straight, and in cities painted, if so required
by the municipal authoritics. Vires may be cut in cases of
fires. The company shall not needlessly destroy shade trees.
The municipality shall have supervision over these works, and
the surface of the stract shall be restored to its former state. In
case Parliament shall order at any future time wires to be placed
underground. companies now entitled by their charters to carry
tiem @n poles shall not collect any damages. If for the pur-
posc cf removing buildings or in the exercise of the public right
of travel it is necessary that poles or wires ho removed ten-
porarily they shall be so removed at the company’s own expensc.
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The Montreal Belt Line Railway have secured the steamer
“ Mansfield ” as a ferry between Bout de I'Ile and Charlemagne,
and Repentigny, on the opposite side of the river, making the
trip in less than ten minutes. The boat in question will con-
rect with every car that arrives au and departs from Bout de
I'lle, and will also carry freight. The company is also running
au hotel.

Hamilton, Ont., has accepted the offer of the Cataract
Power Company to light the city for a term of ten years at the
expiration of the present contract for $83 a lamp per year up
to 425 lamps; from that number to 500, $82.30 a lamp. It was
estimated that at those rates a saving of $2,500 a year would be
cffected by the city. The present contract rate is $91 a lamp
per year; if at the end of five years the contract price is not satis-
factory, the contract could be terminated by giving a year's
netice,

John Starr, Son & Co., Halifax, N.S., have recently closed
a contract for all the electrical apparatus for the street rathway
power and lighting plant, which is to be established in St
John'’s, Newfoundland. The generating station will have a
capacity of 1,500 h.p., which will be transmitted cight miles to
St. Johw’s, and there distributed from a sub-station. Step-up
and step-down transformers will be used, the current being
transmitted at 15,000 volts. The 500 volt direct current for the
street railway will be derived from rotary converters. The ap-
paratus throughout will be of Westinghouse make, for which
this firm is agent in the Maritime Provin¢es and Newfoundland.

The item for $11,000 for lighting the public buildings at
Outawa caused some discussion in the House recently. Mr.
Fielding explained that the lights cost $2.25 per ananm per light
of 16 candle power. The Government, in addition, paid the
whole cost of putting in the clectric light fixtures, and the total
number of lights is nearly 6,000. Mr. Taylor, Gananoque, Ont.,
said that in his house, he had 22 lights of 16 candle-power, for
which he paid $30 a year. Mr, Sproule said that in Durham.
Ont., lights cost one dollar cach a year. Mr, Foster said that
in Ottawa private houscholders were getting light much cheaper
than the Government. The discussion brought out the further
fact that it cost $3.50 per light to put them into the building.
The members were plainly of opinion that these prices were
excessive.

Notice to begin work in ten days was given the Central
Construction Co., Buffalo, by the town of Orillia, Ont., Junc
17th. The company was unable to furnish a bond of $3,000 as
a guarantzc of the efficicncy of the plant for a longer period than
the manufacturers were willing to insure the machinery against
any inherent defect and the contract has been declared for-
feited. The Westinghouse Co. which was to supply the clectrical
plant at $35,000 will, jt is said, probably procced with the work.
If not tenders will again be called for. The leading Canadian
companies will tender, and the New York Engineermng Co.,
New York, is said to also be in the field. Some concessions on
the original specifications had been made to the Central Con-
struction Co., notably the substitution of aluminum for copper
wire. -

The Montreal Street Railway Company has generousiy de-
cided to sct apart $25,000 yearly for the benefit of its employecs,
as follows: 1. On and after the 16th inst., all permanent em-
ployees in the operating department and workshops will ,be
insured in an accident insurance company of good standing, and
the premium will be paid by the Montrecal Strect Railway Com-
pany. This insurance will amount to $1,000 in the cvent of death
from accident, cither on or off duty, one-half this amount for
total disablement, and $5 per week indemnity for time lost
through injurics or diseases specified in the policy, full details
of which will be given when the final arrangements are made
with the insurance company. 2. Motormen and conductors who
have been regularly in the company's service for two yecars and
over will have their wages increased to 15 cents per hour, 3.
In addition to the above advantages, motormen and conductors
who have been regularly in the company's service for five years
and over will receive free uniforms.

The Lachine Rapids Hydraulic and Land Company is said
to contemplate a number of important improvements this sum-
mer. To avoid frazil ice an additional wing dam, one thousand
feet long, will be constructed. This will begin where the present

wing dam leaves off, and will extend up a theusand feet at an
angle to the present structure,  The new dawn will make the in-
take une thousand fect wide and thirty fcet deep, whereas the
present intake is five hundred feet wide and twelve feet decp.
It is desired that in order to avoid the frazil ice, the current
should be directed toward the centre of the river, and thus, leave
the water quict at the intake of the wing dam in order that it
will frecze over. The company will also build about 1.000 fect
of cribwork, and out of the tail ra.e they expect to cxcavate
about 20,000 or 23,000 cubic vards of reef, so " «. there will be
nothing upon which the frazil can hang. In ..-der to provide
against all contingencies the company is going to install a steam
plant, in a firc-proof building, on Chenneville street, which will
supply the Montreal users with light, in case of anything occur-
ving at the works., To provide in case of accident, for the
wants of other customers, a steam plant will be put in at Cote
St. Paul, also in a fire-proof structure, to take care of the street
lighting there, as well as in Westmount, St. Henri and Mortreal
West. Tt is expected ihat the whole of this work will be fin-
i.hed by December 1.

j@lwag J_\/@ters.

Aruprior, Ont,, is to have a new C.P.R. station.

The Central Ontario Railway Company is advertising for
tenders for the extension of its line to Bancroft.

Over 300 nicn are employed on the construction of the coast
railway between East Pubnico and Barrington, N.S.

T. McAvity & Sons, of St. John, N.B., are manufacturing
for the C. A. Railway and O., A. & P. S. Railway 5,000 bronze
car bushes, amounting to $15,000.

Work was commenced June 15th on the Inverness, C.B.,
railway. Thirty miles of the road, according to the contract,
must be completed by December 31st, 1809.

The new C.P.R. train *“ The Imperial Limited,” began run-
ning on June 18th. It covers the distance from Montreal to Van-
cctiver in 100 hours. It runs every day.

The old St. Lawrence & Ottawa Railway bridge. now owned
by the C.P.R. across the Ridcau, near New Edinburgh, will
be replaced shortly by a new steel truss bridge.

The familics of McDonald and Fraser, the two Nova
Scotians who died from neglect while laborers on the Crow's
Nest Pass, have been given $1,500 cach by the C.P.R.

The East End Incline Railway, Hamilton, Ont., and about
40 acres of park land adjoining it on the mountain top will be
sold by auction, July 14th, to satisfy creditors, who hold mort-
gages, The principal creditors are Toronto men,

The work of converting the railway from Robson to Ross-
land, B.C,, recently acquired by the Canadian Pacific, from a
narrow to standard gauge, was completed last month. Ross-
land, B.C,, is now only four days’ travel from Montreal.

The Montreal and Southern Countics Railway Company
have had surveyors employed at work for some time on the
south side of the river laying out routes. They are now about
to begin work on the first section of their system to connect,
for the present, with 'the Grand Trunk Railway at St. Lambert.

The Ottawa & Gatincau Valley Railway has just concluded
riegotiations for the lease of 9 of the largest lakes in the Upper
Gatincau. These lakes which are wgell known fishing grounds
will be used for the benefit of the company’s patrons. Club
houses will be erccted and boats, fishing tackle and all requisites
will be kept on hand for the use of sportsmen.

A comparative statement of the railways of the world shows
that Canada has, with one exception, a greater mileage than
any other country in the world, on the basis of population. We
cven surpass the United States, which has 26% miles of railroad
to cach 10,000 inhabitants, against Canada’s 32.17 miles for the
same number of inhabitants, Australia is practically on a par
with Canada, its percentage being 3223 miles. The computa-
tion is made in a late cdition of a prominent German publication
devoted to railway affairs, and known as The Archiv fur Eisen-
bahnwesen.
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Evidence to the fact that the construction of the Niagara
Central railway to Port Dalhousic at once seems to be forth-
ceming is. the statement that 8,000 ties for the work have been
shipped, and are now on the M.C.R, tracks.

The Portage du Fort and Bristol Railway bill was passed
at Otawa with some amendments, The company will only be
incorporated from Quyon westward to Pembroke, and to reach
Hull and Ottawa will obtain running rights over the Pontiac
and Prcific Junction Railway from Quyon down to Hull. The
P.and P. J. Railway Company waited the junction of the two
railways made at Shawville, while the Portage du Fort Company
wanted the junction at Quyon. The P. and P. J. Company said
that if Quyon was adopied their business would be seriously
jeopardized, because the scction of the line between Shawville
and Quyon was one of the best paying. The Portage du Fort
Company contended that the cngincering difficulties made
Shawville as a junction point almost an impossibility. Quyon
was decided upon,

]\/@i ng J\/@’cers. —

The Waterloo mine, Camp McKinuey, B.C,, is to have a
stamp mill at once.

T. B. Caldwell, Lanark, has fiftcen men at work on his
Calabogie, Ont., iron mine,

A 12-drill compressor is to be installed at once on the Cari-
boo mine, Camp McKinney.

Natural gas has been discovered in quantuty at various
pcints near Newmarket, Ont.

The gold output irom the Yukon mines for the past season
is estimated to be about $20,000,000.

Lcopold Meyer, Ottawa, acting for United States and Cana-
dian capitalists, has bought the gold mine owned by Dale &
Co., Madoc, in Hastings county. The purchase price is said to
be $223,000.

E. A. Teskey, St. Thomas; L. Teskey, M.D., Toronto; C.
E. J. Smith, J. A. Thomas, London and L. E. Smith, Bothwell,
Omnt.,, have been incorporated as the Traders’ Oil and Gas
Dcveloping Company: capital, $20.000.

The Jenckes Machine Co., Sherbrooke, Que., recently sold
to the Rosic Marie Company, which is operating properties on
Alberni inlet, on the west coast of Vancouver Island, a com-
presser, two drills, a crusher, rolls, boiler and engine.

T. R. Deacon, M.E.. O.L.S., Rat Portage, Ont., late man-
ager of the Ontario Gold concessions, has been appointed resi-
dent Canadian director of the Mikado Gold Mining Co.. Ltd.,
and will hercafter represent the company in that capacity n
Canada. The Mikado is onc of the best known gold producing
mines in Canada,

H. J. Beemer has disposed of the Zenith mine at Rossport,
Ont.,, to the Grand Calumet Mining Company, for $254,000.
Under the new management, the Zenith will be worked on a
larger scale, and an extensive plant will be put in. At present
there are 18 men working in the mine, and 180 tons of ore, run-
ning from 33 to 35 per cent. pure zinc, arc being taken out
weekly.

The Katherine Lead and Zine Mine near Millbridge, Ont.,
contains ore rich in lead. zinc, and 20 ounces of silver to the
ton, The ore is being sent to Euwrope for treatment. The
officers of the company are: Charles L. Meyer, Ottawa, gen-
eral manager: F. 1. Daunicls, superintendent; Robert Phillips,
Henry Smith and Henry Lloyd, foremen; Fred Danicls,
machinist.

The Standard Oil Company, which began work last autunm
with a hundred men on Michipicoten Island in Lake Superior.
in the rcopening of old copper mines, has given orders to stop
work at once, the showing of copper secured by the expenditure
of a large sum of money being discouraging. Those who
know the Standard Co.'s mcthods wili now do some carciul
prespecting in the neighborhood, as if there were no-copper in
the mine, the statcment to that effect would hardly be published.

Large quantitics of gold are now being turned out by the
Canadian Gold Ficlds Company at Deloro, and the Cordova
Exportation Company at Belmont, but as these companies do
not wish to interest the public they refuse to publish any figures
on their output.

There are reports of a wonderfully rich strike on the hills
at the back of Dall river, in the Koyokuk district. Nuggets, 1t
is said, some two and more inches have been found, and a rush
is on to the scene of the finds, the maddest, it is said, in the
history of the Yukon.

Walter E. Bagnell, chairman of the Bagnell Qil Company,
and managing director of the Canada Petrolenm Company,
which controls the Gaspe oil fields, recently returned from the
scene of operations in Gaspe peninsula, and says that if the
proper facilities are afforded, the company is prepared within
six months to land a cargo of petroleum products in England,
and to place a high class of illuminating oil on the Canadian
market,

The well known Barker mine in the Lower Manitou.
HW330 and 443, Ont, has been sold for the sum of
$230,000, Messrs. Donald. Keith and W. F. Hugo of Duluth
being the purchasers, associated with whom are other prominent
Duluth and Toronto capitalists. This property was acquired by
the Barkers in the fall of last ycar from T. Woodworth and
Isaac Sanderson, and with all possible spced a Tremaine milt
was installed as a testing mill to show up the value of the prop-
erty, with the present satisfactory results.

The details of the extension of the department of mining
and metallurgy at McGill University, made possible through
the continued gencrosity of Sir William McDonald, have now
been decided upon. Instead of one assistant, as in the past.
Piof. Porter will hereafter have under him a lecturer on metal-
lurgy and assaying, a demonstrator or assistant, and a sufficient
force of mechanics to attend to the machinery of the labora-
tories. Mr. J. W. Bell, Dr. Porter’s demonstrator for two years,
his been promoted to the post of lecturer on metallurgy. A
fellowship, to be known as the *“ Dawson ” fellowship, in recog-
nition of the late Principal’s services to the mineral industrics,
has been instituted for teaching rescarch jn mining and metal-
lurgy. It is hoped that the demonstratorship and fellowship
will be filled from the ranks of the graduating class.

The coal mining industry of the Northwest Territories is
assuming considerable proportions, and when fullr developed
wvill, no doubt, constitute one of the most important resourses
of the country. At the present time the only large collieries are
those at Anthracite, some four miles cast of Banff, on the Cana-
dian Pacific Railway; at Canmore, about fiftcen miles southeast
of Banff, also on the main line of railway; at Roche Perue, on
the Sault hine of railway, in Eastern Assiniboia, about four
miles from the international boundary; and at Lethbridge, in
Southern Alberta, some fifty miles from the boundary, and
about the same distance from the foot of the Rocky mountains.
In addition to these, there are a number of small mines, many
of which are sitvated in the vicinity of Edmonton, on the
North Saskatchewan. It is a rather remarkable fact that of the
358,661 tons of coal mined during last year over two-thirds
was exported or consumed by the various rilways. It is esti-
niated that not more than from 75,000 to 100,000 tons is used in
the, Territorics for domestic purposes.

Further details are to hand regarding the successful trial of
Crow's Nest coal made by the British Admiralty. Rear Admiral
Palliser, in command of the Pacific Squadron, reported that he
found the Crow's Necst coal superior in cvery respect to the
Pacific Coast or North of England coal, having less smoke. less
ash, more durability and greater evaporating power. The only
coal he thinks compares wilh it is the best Welsh article. and he
declares that it is cqual to this in most respects, This is a most
important matter, and the successful test of the Crow's Nest
coal at Vancouver probably mcans a big anaual contract with
the British Admiralty Oflice. At present all the coal used by the
Pacific Squadron (40,000 tons per ycar) is brought 20,000 miles
by sca. hut now it can be supplicd from Fernie, B.C.. by only
500 miles’ transportation. Tt is also said that the general man-
ager of the Crow’s Nest Coal Company is negotiating with the
United States naval authorities with a view to supplying the
American Pacific Squadron with this fucl,
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A new company, known as the Socicte de Navigadion
Franco-Canadicnne, will in July establish a line of stcamers from
Montreal to Bordeaux.

The Marine Hospital, St. John, N.B., has been handed over
to the town by the Government for use as a home for incurable
cases. The late W, W, Turnbull of St. John, on his déath-bad
gave $100.000 to endow such an institution,

James Dunsmuir has withdrawn his offer to provide Vic-
toria with a fast rail and ferry connection with Vancouver. The
people of Victoria did not approve of the conditions, as there
seemed to be some prospect of Dunsmuir making a profit on
his investment of $1,000,000,

The series of yacht races at Pointe Claire, Que.. for a
special cup presented by James Ross, between the **Dominion”
of the Royal St. Lawrence club, which won the Seawanaka cup
last year, and the * Yankee” of the White Bear club of St
Paul, Minn., were a complete triumph for the Canadian builder.

A land slide took place during the night of June 1st on
scction cight of the Soulanges canal. A block of land 300 feet
in length and 50 feet in width slipped from the bank right
across the canal at the spot where the slide of two years ago
occurred, when the pier was carried in.  The place had just been
lined with stones and everything went in,

The officers and crew of the Canadian steamer “ Gaspesia,”
whose owners were recently condemned to pay $12,500 salvage
to the steamer “ Kite,” for towing the “ Gaspesia ™ out of the
ice floes in the Gulf of St. Lawrence, have brought suit for four
months’ wages, aggregating nearly $12,000, as they number 8o
all told.

The Richelicu & Ontario Navigation Company has pur-
chased for $80,000 the *‘ Virginia,” owned by the Baltimore
Packet Company, of Baltimore. The boat is described as a
model of paddle-wheel steamers, being a sister ship of the com-
pany’s stcamer “ Carolina”” The “ Virginia” is a larger
steamer, and is fitted throughout with eclectric lighting, bells and
fust-class accessorics for heating and ventilation, and has a
capacity of ncarly 350 passengers. She has an extra forward
deck. It is said she cost $223,000 originally,. The ** Virginia
will replace the “ Carolina” on the Saguenay route,

A pamphlet and maps describing the St. Clair and Erie
Ship Canal has been issued. This project involves the building
of a canal across the narrow neck of land separating Lakes St.
Clair and Erie. The distance is 13 miles. The construction of
a canal of this length would save 79 miles of dangerous lake and
river navigation. The canal would undoubtedly be of great ad-
vantage to United States shipping, more so than to Canadian.
The shipping passing Detroit amounts to 32,000,000 tons per
arnum. It is estimated that at least two-thirds of this amount
wonld use the canal.  The charges on this tonnage, at 2%c. a
ton, would produce a revenue of $350,000 a year, quite enough
to finance the enterprise. In addition to this, it is<claimed there
would be a saving of $1,014,200 2 year to the vessel owners by
reason of thg shorter and safer route via the canal. An ex-
traordinary feature about the project is that the promoters do
not ask for a subsidy of any kind.

Another new steamer for the regular direct service between
Manchester and Canada was launched successfully at the yard
of Palmer's Shipbuilding & Iron Company (Limited), Jarrow-
on-Tyne, says the Manchester Guardian lately. She is named
the “ Manchester Port,” and has been built to the order of the
Munchester Liners (Limited), under the direction of A. H.
Walker and J. F. Kitching, superintendents for Sir Christopher
Furness, and Mr. James Robertson of Manchester, marine super-
intendent for the owners, The “ Manchester Port” is a finely-
medelled steel screw steamer of about 14.500 tons displacement
and nearly 9,000 deadweight capacity. Her principal dimensioas
are: Length, 467 feet over all, and 452 fect between perpen-
diculars; beam, 52 fect; moulded depth. 39 feet. She is therefore
slightly larger than the *“ Manchester City " and the * Somoa,”
which are respectively 447 and 445 feet long between perpen-
diculars, with an extreme breadth of 52 fect. and are the Jargest
vessels which have yet navigated the Ship Canal.

ersonal.

C. H. Wallace, assistant city engincer, Hamilton, Ont.,
has resigned and returned to his former home in Great Britain.

T. 1. Trethewey has been engaged as consulting engineer
by the Dominion Consolidated Mines Company, and his son,
V. J. Trethewey, has been scenred as permanent superintendent,

A. A. Brewer has resigned his position as assistant engi-
neer on the Farran's Point canal staff, and has gone to Boston,
Mass., where he has sccured a good position with the Boston
Bridge Company.

J. M. Macoun, of the Dominion Geological Survey, has
been appointed forestry inspector for Canada, aud has been
commissioned to arrange for exhibits of Canadian woods to be
sent to the Paris Exhibition.

Notice is given in the Quebec Official Gazette that
P. E. Mercier, O. H, Cote, H. Lefcbvre and A. Terreault,
students of the Montreal Polytechnic School, have obtained the
diploma of civil engiucer

R. G. Recid, the well-known contractor, whose name has
been prominently beiore the public latterly, in connection with
the industrial development of Newtoundland, has returned from
a trip to Afriza, undertaken for the benefit of his health, which
has been much improved.

W. Heald shot himself accidentally while cleaning a revolver
in a hotel in Winnipeg, june 21st. He was very well known as
a contractor on the C.P.R. and O.A. & P.S. Railway, and was
most popular with his workmen and fellow contractors. In
private life he was universally csteemed.

Donald Gibson, electrician of the Toronto fire department,
who dicd recently at the age of 74, was born in Glasgow, Scot-
land. e was apprenticed to a gas firm and came to Toronto in
1354, at the request of the Consumers’ Gas Company. He be-
came their foreman till 1871, when he was appointed elestrician
of the City Fire Department. His sons are: Allen, living at
Davenport, Towa; Henry, employed at the Consuriters’ Gas
Company; William, with the Toronto Electric Light Company.
and Arthur, at the Experimental Farm in Ottawa.

Thos. W. Dyas, advertising manager of The Toronto Mail
& Empire, died recently in Toronto. He was born in County
Cavan, Ircland, and crossed the Atlantic with his parents in
1830, scttling in New Orleans.  Nine years afterwards the family
removed to London, Ont., where he received his education, and
afterwards studied civil engineering and land surveying with
William Robinson, at that time city cngincer, and he was
afterwards out with surveying parties in the Lake Superior dis-
trict and elsewhere. In 1877 hie became 2 member of The Mail
staff.

F. H. Lynch-Staunton died rccently at his home in Hawm-
ilton, Ont,, after a long illness. He was born on August 13.
1828, in the County of Galway, Ircland, being the second son of
George S. Lynch-Staunton, D.L. He was educated at St.
Mary’s College, Oscott, England. The deceased came to Can-
ada in 1854. He practised his profession, civil engincer and
provincial land surveyor, in Bruce county for ten years. e
lived in West Flamboro® from 1865 to 1876, where he had 2
large farm, and came to Hamilton in 1876. The deceased waz
engincer-in-charge of the building of the old high-level bridge
and the Hamilton and Dundas Railway.

ELECTRIC DELIVERY WAQGON.,

This delivery wagon is equipped with an cight horse power
motor, weighing about 120 pounds, and a battery of 36 cells.
the total weight of which is 460 pounds. The total weight of the
cntire vehicle ready for running is 1,620 pounds. The wagon
alene without equipment weighing 1,000 pounds. The battery
is only about one-third the weight of any other battery, while
the motor is of much greater efficiency than any other of similar
sizc and weight. The battery and motor are both made under,
the Still patents. With this clectrical cquipment the Parker
wagon can ascend a grade up to 40 per cent. while the best elec
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trical delivery wagon in the market, of American make, adver-
tises nothing higher than an 8 per cent. grade. As a matter of
fact the Parker wagon will carry a load of 630 pounds up a 20
per cent. grade. An interesting illustration of its power to
ascend grades was given at the factory the other day, when an
expert bicyclist failed to ascend the grade up the factory plat-
form without a running start, this grade being about 20 per
cent., but the clectric wagon. carrying a passenger besides the

This chair is owned by a young man who has the usc of
only one hand. It was equipped by the Still Motor Company
with three battery cells (under the scat), weighing 33 1bs. The
motor (4 h.p.) is attached to the hind wheel. The controller
starts, steers, speeds, reverses and controls the chair, which is
unique in being the smallest motor carriage in the world, being
only two fect wide. Speed 4% miles per hour.

ELECTRIC DELIVERY WAGON.

driver, ascended this grade at 5 miles per hour, with a start of
only 3 fect from the foot of the grade. The range of the battery
without recharging is 30 miles, and the speed is regulated from
3to 14 nules per hour. The control is simple and effective, the
controller when reversed acting as a very cffective brake upon
the motor shaft. While the cfficieney of the electrical equip-
ment of the Parker wagon is greater than that of any other
m the market, the price of the wagon completely equipped
($1,000 {.0.b. Toronto), is considerably less than that of the
American vehicles. Thz electrical appliances are the invention
of W. J. Still, a young Toronto clectrician. The Still Motor
Ccmpany has just been organized with a capital of $75,000, to

ELECTRIC INVALID'S CHAIR.

take over the business of the Canadian Motor Syndicate and
manufacture electric vehicles of afl kinds on a large scale. Al-
ready the factory is crowded with orders for months ahicad. The
factory premises are at 710-724 Yonge street, Toronto, having
a frontage of 125 feet on Yonge street, and running through to
St. Nicholas street.

THE INMPROVED SAMSON BATTERY.

It is twelve years since the “ Samson ” battery was mtro-
duced, and its increasing sale year after year cver since, attests
its popularity. It has become the standard open-circurt battery
of Amecrica, its makers claim. Hundreds of testimonials have
been received attesting to its superiority for all classes of elec-
trical work. They have lately made a change in the style of
the battery, which cannot fail to add to its hitherto increasing
popularity. This new style will be known as the Improved
“ Samson ” Battery. The improvement consists mainly in join-
ingr the carbon, zinc and cover in such a way that it is impos-
sible for a short circuit to ocecur inside of the jar. The cover
is made of a hard, dense material, into which 1s locked the car-
bon The cylinder zinc is firmly held to the cover by a nut, and
the result is, mechanicatly speaking, a onc-piece battery, which
can be handled as such, thus dispensing with the rubber nings.
ete, previously used. The carbon is held half an inch away frow
the bottom of jar, and the zinc is a trifle shorter than the zarbon,
Tins is to save possible bridging of salts. The battery is
shipped, sct up, and to use same it is only necessary to remove
the packing. The shape of the jar has also been altered, so
that the whole appearance of the battery is very much improved.
The “ Samson” carbon is manufactured in France and is com-
posed of twp parts, a fluted lower portion and a flat top carry-
ing the binding post, which are baked into one picce in tlic kiln.
This process is peculiar to this carbon, and is a necessary one
to obtain the best results. The crude carbon is remarkably
pure, and great care is used to frec it from all injurious cle-
ments, such as iron and other foreign substances, which would
be liable to produce local action. The carbon mixture 1s sub-
jected to a special patented process, which renders this portion
after baking, more porous than any other battery carbon ever
produced. The lower portion is a thin-walled, fluted, hollow
cylinder, made from special materials and by a special process,
resulting in a quality of battery carbon which, as is the case with
scme natural products, cannot be obtained in this country.
While the crude carbon is remarkably pure, great care is taken
to free it from all injurious clements, such as iron and other
fereign substances, which would be liaMle to produce loca!
action. The carbon mixture is subjected to a special patenter
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process, which reanders this portion after baking more porous
than any other carbon ever produced. The top portion is com-
posed of an entirely different kind of carbon from that used in
thie Jower portion, which, after being subjected to enormous
pressure, is treated when the carbon is complete in a way which
renders it impervious to the creeping tendency of the solution
and action of the ammonia gas. The upper and lower portions
after being formed, are properly baked in the kiln, after which
the top of the carbon is heated red hot and plunged in hot
parafline, so that it enters into the minutest pore ingtead of
simply collecting on the outside, as is the case with many bat-
tery carbons, The carbon made in this way has a hard dense
top and a very porous lower portion. As the makers claim, no
other carbon is made in this manner, and it is impossible 0
obtain the greatest advantages when a carbon is moulded in oie
pince. A one-picce carbon must necessarily have a hard top to
resist the internal creeping, and in consequence has a hard
lower portion which is not made porous, as some carbon urunu-
facturers scck to make the trade bLelieve by simply granulating
the surface. Open pores which can be plainly seen in the
Samson are not produced by such a method. A combination of
manganese and pea carbon is placed inside the fluted portion
and held *.. position by a specially prepared plug which will not
fall out. It is this depolarizer and its close proximity to the
exceptionally porous carbon which imparts to the battery its
remarkable recuperative qualities. The result of this thorough
and necessarily expensive mode of manufacture is the produc-
tion of a battery carbon it is said, which has a larger surface.
longer life and greater recuperative power than any other car-
bon clement ever manufactured, and we guarantee the com-
pleted battery will stand more hard usage and continue its ser-
vice more satisfactorily than any other open-circuit battery.
An improvement has also been made in the carbon binding post
connections, which is bolted on across the top of the carbon,
and is held in place by a safety check nut. This change re-
moves all possibility of the connection being affected by cor-
rasion duc to creeping of the salts. In addition to the cylinder
zinc as heretofore supplied with the “Samson” battery
there is supplicd a special rod zinc heavily amalgamated. The
rod zinc is also supported by the cover and held away from the
bottom of the jar, and is provided with a rubber bushing to pre-
vent any possibility of short circuit. The ““ Samson ™ battery,
fitted with this special rod zinc, is adapted for service when the
large current delivered by the eylinder zinc is not required, but
the best possible recuperative ability is necessary., The im-
proved * Samson " battery is made in one size only, 4t inches
square and 8 inches high over all; it has a voltage of from 1.40
to 1.47 and an amperage on short circuit of from 12 to 16 am-
peres with the cylinder zinc, and about 3 amneres with the rod
zinc, with the lowest internal resistance of any other open-
circuit battery in existence.

Notwithstanding the improvements made in the “ Samson ™
John Starr. Son & Co., Halifax, N.S,, have, owing to increased
facilitics for turning them out, been able to reduce the price of
satic. John Forman, Montrcal, has been appointed agent for
Ontario and Quebec.

.

THE IRON BOUNTIES.

The Minister of Finance has introduced into the House of
Commons the following resolution with regard to steel and
iron:—That it is expedient to provide that the bounties on sieel
ingots, puddled iron bars and pig-iron, made in Canada, author-
ized by Chapter 8 of the Act of 1897, shall, on the termination
oi the period hercin mentioned, be gradually reduced, during
a Limited term, until they are extinguished, and that the
bountics to be paid for the additional term shall be as follows:
From April 22, 1902, to June 30, 1903, both inclusive, the
bounties shall be go per cent. of the' amount fixed by the said
Act, From July 1, 1903, to June 30, 1904, both inclusive, the
bounties shall be 75 per cent. of the amount fixed by the said
Act. From July 1, 1904, to June 30, 1605, both inclusive, the
bounties shall be 35 per cent. of the amount fixed by the said
Act. From July 1, 1903, to June 30, 1006, both inclusive, the
bonuntics shall be 35 per cent. of the amount fixed by the said
Act  From July 1, 1906, to Junc 30, 1907, both inclusive, the
bountics shall be 20 per cent. of the amount fixed by the said

Act. Provided, however, that if any stcel ingots be made from
puddled iron bars manufactured in Canada, no bounty shall be
paid on such steel ingots. The said bounties shall ccase and
determine on June 3o, 1907.

ONTARIO ASSOCIATION STATIONARY ENGINEERS.

— s

CARD OF THANKS.

I desire to thank the members of the Ontario Association
of Stationary Engiticers for the honor they conferred on me at
their annual meeting held at Hamilton on the 29th of May, in
electing me a member of the Board of Examiners, Yours
fraternally, W. F. Cuapsan.

Brockville, June 24th, 1899.

FIRES OF THE MONTH.

June 1st. A. Dickic’s sawmills, Lower Stewiack, N.S.;
loss, $25,000; to be rebuilt at once.——June 3rd. The Poaps’
sawmill, owned by H. P. Alguire; Osnabruck Centre, Ont.;
loss, $3,000.——July 3rd. A. McNair's sawmill, Hastings,
B.C.; loss, $20,000—~—June 1oth. E. Laliberte’'s stecam
yacht, St. John, N.B.; loss, $1,000.——junec 11th. The leach
houses of the Lang Tanning Co., Berlin, Ont.; loss, about
$3,000——June ri1th. Trenholm & Armitage’s woolen mill,
Coaticook, Que.; loss, $8,000.——June 11th. The Residence,
NMount Allison University, Sackville, N.B.; loss, $60,000,
insured; to be rebuilt at once.——Junc 16th. Dun Bros,,
shingle mill, Beckwith, Ont.; destroyed.———=June 18th. A
Riddell's saw and shingle mill, Hopeville, Que.; destroyed.
——June 20th. James M. Squire’s grain clevator, Wellington,
Ont.; destroyed; partially insured.——June 2oth. Toronto,
Ont, Glass Co.; carpenter shop destroyed; other buildings
damaged; loss, $10,000; fully insured.——Jjune 20th. Kingston,
Ont., Montreal Transportation Co.'s, tug “Brouson;” burned.
—June 26th. Iroquois, Ont., water-works buildings de-
stroyed; loss, $6,000.——Junc 28th. Lethbridge, N.\W.T,, fan-
house and casing, No. 2 shaft; destroyed——Junc 29th.
Toronto Industrial Exhibition buildings, Machinery Hall,
destroyed; loss, $17,000~——July 2nd. Laurentide Pulp &
Paper Co., Grandmere, Que.; damages about $33,000.

NMETAL IMPORTS FROM GREAT BRITAIN.

The following are the sterling values of the imports from
Great Britain of interest to the metal trades in May, 1898-99 and

the five months ending May, 1895 and 189¢ :—
Fivo Montbs to

Month jf May, May,

f1893. 1895,.‘ f1898. 1899.\
Hardware «ooeecesseseescasees £1,051  £1,205 £8.896  £7.595
Cutlery c.veeeeeereocnnccsesss 1,654 5,332 14,700 20,970
Pig JT0N cveeeseecssscroccaes 550 1,447 5,774 3,431
Bar, €tC. ccctececcocecccncans 792 1,152 41143 3.524
Railroad ceeececiecc.cocccsss - 12,358 6972 12,507
Hoops. sheets,etc. caveecciess. 6,053 16,013 11,260 22,658
Galvanized sheets .......c.... 6,888 13,805 20,648 19,316
Tin plates,ececssecsceccceasss 21,122 21.379 60.333  54.376
Cast, wrought, etc., iron...... 2,811 6,199 11,383 12,256
0ld (for re.-manufacture) ...... 606 437 1,504 573
Steel tiveesececstenrioscsanns 4,721 11,647 24,129 23,626
Lead c.vvevcccscncesssccseees 3,703 6,883 7.805 14.643
Tin, unwrought «...ccoveeeees 2,067 1,663 8,108 7.267
Alkall c.iiiieieiiiinniarennses 5160 6,501 16,634 13,237
Cemedt coovveeeciinsonnssases 2,050 4,684 8,093 9,018

SUPPLEMENTARY ESTIMATES OF THE DOMINION.

Itercolonial Railway.—To provide new machinery

at Moncton and Riviere du Loup shops, etc...$ 33,460 00
Enlargement of Farran’s Point Canal ............. 22,000 00
Deepening, etc, North Channel, St. Lawrence.... 212,000 00

Dcepening, etc., River St. Pierre, Lachine Canal.. 8,500 00
To purchase double metallic telephone line,

Chamibly Canal ...vieiieiiieiiiaiiiencnnncens. 700 00
River St. Lawrence ship channel ............... . 60,000 00
Halifax Quarantine Station, Lawlor’s Island ...... 17.000 00
New dredging plant ....cc.eviieveiiiiiieniiiene.. 15000 00,
Towards the construction of Upper Traverse per-

manent lighthouse, to replace lightship ...... 20,000 00
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CANADIAN ASSOCIATION OF STATIONARY ENGINEERS.

Torouto No. 1, Canadian Association of Stationary
Engincers, held its annual meeting June 21st in the hall at 61
Victorin street, when the following officers were clected:
President, H. E. Terry; vice-president, J. Huggett; recording
secretary, W. J. WebD; financial scecretary, A. E. Bourne;
treasurer, S. Thompson; conductor, jsunes DBannan; door-
keeper, W, Butler; trustees, W. Lewis; & E. Edkins, W. J.
Webb; delegates to convention, A. E. Edkins, C. Moscley, 1.
W. Macr, W, J. Webb, J. G. Bain.

Hamilton bLrauch, Stationary Engincers’ Association has
clected the following oflicers for the ensuing year: President,
T, Chubb; vice-president, A. Scusthrope; recording seerctary,
Jos. Ironsides; financial secretary, J. Carroll; conductor, W,
Collins; doorkeeper, C. Carter; treasurer, . Cornish; trustecs,
R. C. Pettigrew, George Mackic and W. Stevens; represen-
tatives to Exccutive Association, George Mackie and Joseph
Ironsides.

The Association of Stationary Engineers, No. ¢, Berlin,
has received a grant of $350 from the municipality towards
issuing a souvenir programme for their annual convention
1o be held in Berlin on August 15th, 16th, and 17th next.

At a meeting of the Canadian Association of Stationary
Engineers, Montreal, last month, the following officers were
clected for the ensuing year: President, \V. Ware; first vice-
president, H. L. Thompson; second vice-president, J.
O'Rourke; recording secretary, J. Carr; corresponding sccre-
tary, H. Smythe; financial secretary, H. Nuttall; treasurer,
T. Ryan; conductor, W. \Vady; doorkeeper, J. Hartenstein;
trustees, H. Smythe, J. J. Yorke and J. Murphy. This
branch has withdrawn from the Exccutive, the matter having
come up for discussion twice rezently.
majority for remaining in the general association, but in the
last vote it was decided by a majority of abu.t 1wo to one to
withdraw and continue as an independent association. The
principal reason urged for the step appeared to be that the
cost of sending delegates to the convention was too great for
the advantages derived from it.

-

THE NATIONAL ASSOCIATION, MASTER PLUMBERS
AND STEAM FITTERS OF CANADA,

The Master Plumbers’ Convention opencd in Ottawa, June
3oth, with 30 delegates in attendance.  President Win, Smith of
London, Ont., was in the chair. and the session was devoted to
the reception of reports and the appointment of standing cow-
mittees.  The reports of \William Mauscll of Toronto, the secre-
tary, showed that the argunization is in a prosperous condition
and that trade in Canada has had its share of the present good
tmmes. The finances of the association are likewisc in  good
condition. The annual banquet of the association was held the
first night. The following ofticers were clected: President, W.
H. Harris, Montreal; vice-president, \W. Mansell, Torunta;
ticasurer, . DMeredith, Toronto, re-clected; sceretary,
P C. Ogilvie, Momtreal; Exccutive Committee, Jos.
Wright, British Columbia; John Watson, Manitoba; H. A.
Knox, Ottawa, Ont.; J. Wilson, Montreal, Que : Frank Powers,
Luncnburg, N.S., Maritime Provinces. Next year's convention
will be held in Montreal.

THE CANADIAN ELECTRICAL ASSOCIATION.

The ninth annual convention of the above association was
hield at the New Royal Hotel, Hamilton, on the 2S8th, 201th and
30th Junc, the president, \W. H. Browne, of Montreal, in the
chair.

Among thosc who registered attendance were the following:
A. A. Dion, C. Thomson. John Murphy, D. R. Strect, W, W,
Grant, W. Ahearn jr., and O. Higman, of Ottawa; W. H.
Browne. Alex. Barrie, W. J. Plews, J. Carroll, P. G. Gossler,
F. H. Leonard, jr.. C. H. \Wright. Geo. H. Olncy, N. W. Mc-
Laren. N. C. Ross, R. E. T. Pringle, Frederic Thom-
son, P M. Hart, H. G. Mclaren. C. A, Woolscy.
E. A, Wiallberg and William T. Bonner. of Montreal;
Ao M. Wickens, A. F. Macatlum, Wm. McCaffrey. Joscph
Rogers, John Milne, O D. MacArthur, E. D. McCormack,

The first vote gave a°

. L. Warrington, G. F. Haworth, A. C. McDonald, A. Esling,
T. R. Roscbrugh, J. \W. Campbell, J. J. Ashworth, A P,
Horner, C. H. Mortimer, E. B. Biggar, A. E. Payne, j. A
Kammerer, J. J. Wright and A. B. Smith, of Toronto; Geo.
Black, W. A. Turbayne, E. Irving, W. G. Angus, F. W, Mar-
tiy, J. B. Griftith, H. R. Leyden, H. \WW. Woodman, J. A.
Nelles and Gordon J. Henderson, of Hamilton; Mark 8.
Thomas, of Dundas; C. H. Waterous and J. F. H. Wyse, of
Brantford; E. E, Cary, G. A. Powell, D, H. Henderson and J.
Sungster, of St. Catharines; Geo. C. Hinton, Vancouver, B.C.;
I1. Q. Fisk, Peterboro; Johm Yule, Guelph; S. E. Fletcher, St.
Jolw's, Que.; J. W. Purcell, Walkerville; A. A. Wright and W,
A. Mackay, Renfrew; Andrew Sangster, Sherbrooke; L. A.
Somers, Halifax, N.S.; James Waddell, Charlottetown, P.E.L.;
John Philip, Grand Valley; B. F. Reesor and — Sadler, Lind-
say; Stephen Noxon and John E. Gayfer, Ingersoll; Geo. W.
Shand and \W. Williams, Sarnia; J. E. Bilger and W. A. Green,
Berling James Anderson, Windsor; P, H. Hover, New York,

Before proceeding with the order of the day the president
cailed upon Mayor Tectzel to open the meeting.

The mayor, who was received with cheers, smid a more
hearty welcone could not be given to any body of men than
.to the clectricians.  Hamilton was especially interested in elec-
tricity. It was in this city that this association held 1ts first
ccavention in 1892, and comparing the present associtation with
that which gathered here in the days of its infancy, he must
congratulate them on the advance made. To the members at-
tending the present convention he would point out the fact
that no city on this continent, cast of the Mississippi, had so
much clectrical power transmitted so great a distance. as Ham-
ilton, which has now fairly carned its new title of the ** Electrical
City.” This result was largely duc to the enterprise and courage
of its »wn citizens. He would mention two other fucts oi his-
toric interest; one was that Hamilton was the first city
Canada whose streets were lighted by arc lamps, arc lighting
having been introduced in i883; and it was the first Canadian
city to have a system of clectric strect railway. In the great
revolution which clectricity was making in the industrial arnts
Canada had taken no mean part, for Bell of telephone fame was
a Canadian by birth; Edison had received his early education in
Canada, and had we not our \Vrights, our Thompsous, our Ley-
dens and our Brownes ?

Mr. Yule on behali of the association returned thanks to
the mayor for his warm welcome.

The business of the convention then began with the presi-
dential address.  President Browne, after referring to the
rapers that had been provided on various subjects, said:

“You will be particularly gratified by the report of the
Comunittee on Lerislation, through whose cfforts was achieved
the passage at the Iast session by the Ontario Parliament of an
aninently just cnacunent having to do with relations between
municipalitics and clectric companics. The report oi that com-
mittec will show that both municipalitics and existing electric
lighting interests are protected from unwise and hasty invest-
ment on the one hand, and from constantly impending danger
of threatened annihilation of cxisting investmenis on the othar
hand.

“ The ninth conveation of this association 1s very appro-
priately held in the city where its first convention took place.
Nowhere could the progress of clectrical development be more
ctaphatically demonstrated no: the contrast with conditions ex-
icting only scven ycars ago, be so sharply defined than in this
city of Hamilton. For here is tangible evidence in active daily
cperation of the furthermost advancement of the electrical art
of 10-day, in the distribution of the potential cnergy of Lake
Eric throughout the city, dispelling its darkness and operating
the machinery of its maaufacturers. At the first convention of
this association, held in this city only scven ycars ago, the
probability of such a prattical, commercially successful demon-
stration was considercd to be in the far and remote future. as
appears from the record of that convention. The transmissinug
of energy a distance of thirty odd milcs, as is the casc here in
Hamilton, was looked at doubtfully both irom a physical and
commercial standpoint. To-day no douit exists as to the
physical capability of transmitting and manipulating clectric
currents of high polentials, long distances, for the varied uses
of light, power, heating, chemistry and metallurgy. The ques-
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tion no longer is, ‘ Can we apply the clectric current to this and
to that purpose ?° but * What new fields of enterprise can it
enter and develop * This transformation in Hamilton took
place shortly after the conclusion of the convention last year
in Montreal. Since that time also there has been put into
operation, a plant at Rossland, British Columbia, transmitting
about the same amount of power the same distance as here.

fany of you last year visited the works at Chawbly, then under
construction for the transmission of current to Montreal, and
it is my pleasure to announce that the clectric current hus been
transmitted from the power house on the Richelieu River, and
the waters of Lake Champlain, transformed into clectric energy.
flow throughout the city of Montreal. Such enterprises are so
much the accepted fact and indicate successful physical accom-
plishment so thoroughly, that many other similar enterprises,
covering even greater distances, are being seriously considered
by conservative capitalists, keen to perceive the great commer-
cial advantages that will accrue from the developments made
in this ficld of clectric science.

‘“ Arising from the increased uses of water powers for the
gencration of clectric encrgy and the successful application of
such energy to commercial motive power uscs, a condition is
beginning to assume shape with cvery indication,of increasing,
which may modify existing manufacturing conditions, and per-
haps change habits-and methods of living. I refer to the limita-
tion of the use of electric current for manufacturers’ iuotive
power to the hours of daylight, or perhaps more properly
speaking, to the time outside of those hours when the need of
illumination makes greatest demand upon the clectric plant. A
cousiderable objection to undertaking to seek motive power
business, has been the necessity of increased capital for plant in
eacess of lighting requirements, to take care of the load which
would exist during the hours when the motive power load and
the lighting load would be called for simultancously. The idea
has been maintained and acted upon that it is profitable ior
many, if not all manufacturers, to discontinue work as soon as
the dark hours begin, for the reason that the cost of manufac-
turing is increased during such dark hours by the necessity of
expense for illumination, and by the diminished productive
capability of the operatives. Besides avoiding these increased
expenses, manufacturers can obtain the usc of clectric current
for power, at a considerable reduction in price outside of the
hours in which the greatest demand necessarily occurs for ligit-
ing. The cost of motive power to the manufacturer.can be thus
made much cheaper than he could otherwise produce it.

‘““This additional source of revenue, or increased return upon
capital investment for plant and lincs, will also cnable the gen-
erator and distributor of electric current to scll such current
for lighting profitably, at a iess rate than when no °revenuc is
dcerived from the plant in the day time. Less price for lighting
will assist materially in the increased use of clectric current for
illuminating purposes. Since this idca was first suggested it has
grown considerably, and its application is being gradually ox-
tended, and it does not scem too much to say that in a few
years the hours of manufacturing will be restricted to the hours
of daylight, with all the advantages that will resilt therefrom.
While this condition is of most valuc to the water power gen-
cration of clectric current, it is of great valuce also to steam gen-
crating plant, by rcason of the iucreased return upon invested
capital which it will provide. The suggestion is well worth
thoughtful consideration and furtherance.

“In another dircction also, the assembling of our convention
in this city demonstrates the progress that has been made since
the commencement of the carecr of the assaciation. At the first
convention there were present 37 active and 24 associate mewm-
bers.  The total membership of the association, by the report
of the sccretary-treasurer, at the preseat time is about 250. This
increase, continuous and progressive from the first convention,
indicates not only lively and hearty appreciation of the ad-
cantages to be derived {rom association for mutual intercourse
and improvement of knowledge from interchange of ideas, but
also denotes coritinuous growth of the clectric interests and
the progressive devclopment of new enterprises.

* Surveying the entire field of clectrical industry in Canada
to-day, it may be fairly said that ii all arc not in thoroughly
sound and healthy condition, the greater number of than are

prosperous and improving. In the days of the first convention.
this could not be so well said, for as many of you remember.
conditions were precarious and probability of success uncertain.
Here again 1 may allude to the result recently accomplished by
our Committec on Legislation, which will greatly tend to ad-
vance such prosperity. Already it has had the effect of
strengthening and fortifying existing enterprises, encouraging
owners to endeavor to cextend and increase their business, to
enlarge and better their plants, because now they feel assurance
that their investinents are protected, and that they cannot he
deprived of them ruthlessly and recklessly. This is as it should
be, not only from the point of view of the private owners of
such eaterprises, but from that of the general public and
municipal interests.”

After urging members to solicit new members to join the
association he went on to say: * The valuc of concerted action
for mutual information and advantage may be illustrated by the
following: Many persons interested in clectric lighting were
solicitous as to the possible invasion of their business by
acetylene. For the purpose of assembling authentic information:
as to the progress, present status and use of acetylene for
domestic and commercial illemination, a circular was sent to
cities, towns and villages throughout Canada, having electric
piants, requesting exact statements as to the conditions existing
in those localitics concerning its use and its interference with
electric lighting. Replies were received from 103 localities. The
results have been tabulated, and with some extracts from news-
papers, will be presented in the proccedings of the convention.
so that cvery member will have accessible the fullest and latast
information on that subject in convenient form. Here it scems
sufficient to say that no scrious menace for the present, at
least, need be anticipated therefrom to the clectric lighting in-
dustry, although undoubtedly useful and profitable fields will
be found for the desirable and proper use of acetylene.” In con-
clusion Mr. Browne thanked the officers and members of the
committees for their hearty co-operation, and resumed his scat
amid applause.

The sccretary-treasurer, C. H. Mortimer, then read his re-
port, which, after referring to the important work done by the
Committee on Legislation in dealing with antendmients to the
Municipal Act—a work which had alrcady justified the cxistence
of the association—recommended further action towards safe-
guarding the rights which havs been secured to clectric lighting
companics by the Conmee Bill. The Exccutive Committee held
three meetings during the year. At the first of these, held on
September oth, accounts in connection with last convention
amounting to $240 were passed; the additional sum of $30 was
granted to assist the Entertainment Committee to discharge its
obligations. On March 23rd, the committec met to consider
arrangements for this convention, and other business; a com-
mittee was appointed to make the necessary local arrangements.
consisting of George Black, H. R. Leyden, Gordon J. Hen-
derson, E. E. Cary, Wilfrid Phillips, A. B. Smith, together
with the following gentlemen as honorary members: Clyde
Green, J. A. Nelles, Mark B. Thomas, J. B. Griffith, with power
to add to their number. A committee to arrange for convention
papers was appointed as follows: The President, E. E. Cary, A.
A. Dion, J. J. Wright, John Carroll and the sccretary.

On the 20th of May, the committee met to receive reports
of the various sub-commiittecs, and to complete arrangements
for the convention. Accounts {or convention buttons and print-
ing, $23.03, were passed.

The number of new members clected since last report is as
follows: Active, 20; associate, 2; total, 22. During the same
period there have been removed from the roll 14 active, and 1
associate, leaving the present membership 241, or a grin of 7
over last report.  (New members added since the report was
made up bring the total membership to about 250).

Several members in arrears for fecs have objected to make
peyment, on the ground that they joined the association for one
year only. It should be clearly understood that when a person
joins the association. he is to be regarded as being a member
until his formal resignation is placed with the sceretary. 1
would respectfully suggest that the form of application for
membership be altered so as to conform to this view. )

The receipts and disbursements have been as follows:
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FINANCIAL REPORT FROM MAY 31T, 1808, Tu 31sT MAY, 1809.

Cash in bank, June 1st, 188 281 18
Cush on hand, June 1st, 1808 19 45
151 active members' fees at §3 . ... .. 453 00
1 uctive member's fee at $3, paid $2. 200
22 associate mewmbers’ feesat $2.... ... ... L. 44 00
$799 64
DISBURSEMENTS.
Fxpenses of convention N X IR O
Grant to local committee $200 00
F J. Jenking, stenographer C e e 40 00
Martel-Stewart (show cards) . 5 00
Convention buttons for 1898, .. .. G404
* Electrical News " printing account.. ..., .. 101 50
Cuts for convention paper, and duty on cuts. . 20 49
Express on parcels ....... Cetereraaaan teieree. 208
Telegrams .. . . oo 1 43
Grant 1o seceretary L L.l S125 00
PO e & ee it ittt e iies cieiietrereeaneanes veees 4618
Express charges L i eieeeaes 20
Letterfile oo ovvivn cevnnn. e eetienetareaaanas ‘e 30
Telegrams . ... ... i eiiieecieanae ve.ese 109
Fxchange on cheques .. ......L.. 3 60
Stationery and printing .. . . ... 19 95
Buttons and badges for 1809 .. ... il 12 30
Balance in bank . i 137 76
Balance on hand ........... Ceteetetiiecittaaseaanns 17 83
Total .. $709 64

The report was adopted, the financial statement having been
duly audited.

RECEIPTS.
Cash in bank, Junc 1st, 1899, ... ciiieiiiienrn cenvannn $137 760
Cash on hand, Junc 1st, 1809... . ........... .... veeee 17 83
32 active members’ feesat $3..veieii.... et eeeeeeens 156 00
5 associate members' feesat$2... ... ... ... 10 00
Total cvvrie it iiiiiiiiane eeeieeierenee $321 61
DISRURSEMENTS.
b 4312 7 veeevenans $12 30
Exchange on cheques o....o....... Cettectcaecaneitans 1 03
SIONETY tiiienitaneeesacenne savnsnnsenconsanonnes 33
Cash in bank, June 27th, 1809............ eetereeecaaas 206 ,6
Cash on hand, Junc 27th, 1899.......covennen... ceenene 10 33
B 3 | PR ve..8321 61

The Committee on Legislation reported through the chair-
anan, John Yule, that they had made a strong and successful
cffort to show the legislature of Ontario the righteousness of
the contentions of the clectric lighting companies, and to show
the injustice of the provincial law as 1t then stood. The result
is that the provisions of the Act relating to the transfer of
waterworks from private corporations to municipalities are made
to apply to clectrical companics on cquitable terms. High
praise was given to James Conmee, member for West Algoma,
for the paticnce and tact with which he handled the question,
and the force with which he had stated the case to members,
as well as for the fairness he had shown to those who raiscd ob-
jections to tie biil in the public interests. The new bill, there-
fore, gave every sccunity to the public and to mumcipalitics.
while safeguarding the nghts and investments of the com-
pinics. The names of Donald Guthrie, Q.C., Guclph; W. D.
McPherson and Edward Bayley, of Toronto; Mr. Gould, of
Hamilton, and Mr. Pepler, Q.C., of Barric, were also wmun-
ticned in connection with the bill. About fifty companies con-
tributed to the fund ifor the defence of the clectrical interests.
a statement of which was appended, the namies of the Royal
Electric Co. and the Packard Elcctric Co. being mentioned for
their gencrous and unsolicited donations to the fund. The
committes called special attention to two clauses in the new
Act. One of these clauses provided that companies in cascs of

disagreement with the municipalities may have the contract
price for street lighting fixed by arbitration, thus removing the
complaint that lighting companies could make a mumcaipahty
pay an uunrcasonable price where there was no competition.
The other clause was that fixing the price of residential hght-
ing by arbitration also. While there seemed to Le every proba-
bility that the principle of the Conmee bill would be maintained
it was desirable that a fund should be created by annual con-
tributions from the clectric light and power companies and
allied interests for the purpose of watching future legislation
affecting their business. The committee had paid for legal ser-
vices $1,854.87, and for printing, ctc,, $171.90, and had a bal-
ance in hand of $75.67. The subscriptions to the fund amountel
to $1,955, which with the balance in hand from the previous
year made a total of $2,102.44, disposed of as above specified.

Mr. Dion, in moving the adoption of the report, said tins
commiittee had donc an enormous amount of work, and their
zeal was beyond all praise,

P. G. Gossler presented the report of the committee ap-
pointed to confer with the underwriters of the province of Que-
bec as to the regulations governing clectrical installations. The
question of building régulations and inspection of wiring was
discussed with the secretary of the Board of Underwriters and
a special conimittee of the same, but no understanding could be
arrived at, The underwriters held that the cost of the system
of inspection would be too great for them to undertake. They
had provided rules for clectrical installations, and they con-
sidered that the clectric companics should in their own interests
«ce that these rules are carried out. The committee, however,
rccommended that the work be continued in the hope of bring-
ing about a more ecfficient system of inspection. After dis-
cussion it was decided that the committee be maintained, the
following being members: P. G. Gossler (chairman), Montreal;
A. A, Dion, Ottawa, Ald. Geo. \V. Sadler, Montreal, and An-
diew Sangster, Sherbrooke, Que. In connection with this report
aletter was read from Ald. Sadler, cxplaining that until the
amendnients to the city charter had been adopted it was con-
sidered advisable to defer the proposed building regulauions, of
which the electrical regulations would form a part.

Mr. Dion wished to place on record the sense of loss sus-
tained by the association in the death of F. H. Badger of
Qucbee.

J. A. Kanunerer, chairman of the Statistical Committee,
reported that the committee had during the year gathered a
quantity of information on the clectrical industries of Canada,
tut as the data could not be completed in any department it
was desirable to continue the committee for another year under
the same personnel. The report was adopted.

J. J. Wright, chairman of the Committce on Meter Inspec-
tion, rcported that there were no special developments during
the year calling for a formal report.

Mr. Dion said it was desirable to take up the question of tlic
Governmient regulations on meters, which might be amended
so as to allow of the breaking of the scals of meters under
certain restrictions. The cost of meter inspection is quite an
item with some companics, and the privilege oi adjusting
meters on the premises where the difficulty was of a simple
nature would save much expense.

The president appointed the following as a committee to
nominate officers for the ensuing year: Messrs Cary, Carroll.
Wright (Toronto), Yule and \Wysec.

AMr. Dion then read his paper on ““ Mcters and Mcter
Rates,” which will be found on another page.

Mr. Gossler. in opening the diccussion on the paper, said
that in testing meters in serics they were apt to run slow owing
1o induced current, and great care was neccessary with meters
kaving jeweled bearings. There was a great difference i1 the
behavior of meters. Some would start on two-tenths of one
per cent, of the load. but the proper registration of a meter
under hali a load entirely depends upon jeweled bearings.

Mr. Fisk said his experiénce was that the Thompson re-
cording watt meter ran slow on a light load. This was due to
friction of the parts. but he found that if an".«uxilinry coil was
put on this friction would be overcome.

In reply to Mr. Wright (Renfrew), Mr. Gossler said the
meter records were kept by a sort of card catalogue, cach of
which gav the history of a meter for a year.
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Mr. Dion said that mn Ottawa the station meter was usc.l
to check off the records of all the other meters.  The total read-
ings of the customers’ meters were compared with the record of
the station meter, and the difference between the two showed
the waste and the amount out on flat rates.

Mr. Wright (Renfrew), said the meter racords of his com-
pany were Kept in a book, two pages being devoted to a cus-
tomer, and showing the record of each customer and meter.

Mr. Browne said that by the card system adopted by his
company, cach reading of the customer was shown for the year,
and any change of meter was noted on this card. The accounts
were first sent out quanierly, following the rule in vogue with
the gas wwwpany, but tiiey changed to monthiy accounts, and
after a time the customer got into the way of paying monthly.
The change was satisfactory alike to the customer and the com
puny, as the mounthly bill was not only easier tu pay, but the
months of heavy aund light consumption coutd be readily com-
pared with the same months of previous years, whereas if the
bill ran for three months it was not so casy to convince the
custoneer that the size of the bill was in proportion to his actual
consumption.

Mr. Dion, replying to Mr. Gossler, said it did not muatter
about the induction load, provided the master meter used in the
test was affected the same as the other meters.

Mr. Gossler said his company found that to adjust the meter
to three-quarters of a load was more equitable to all concerned.

Mr. Dion said he tested to half a load also.

The debate was then adjourncd to allow the members to
take a trip over the Hamilton Radial Railway to Burlington
Beach, visiting en route the power house of the company, and
the power house of the Hamilton Street Railway. An cxcursion
on the lake which had been planned for the evening was given
up owing to the gale that blew during thc afternoon and
evening,

On reassembling Thursday morning the president brought
up the subject of the Legislation Committec’s proposition to
create 2 fund for kecping in touch with future legisiative
movements,

Mr. Yule suggested that the companies should be asked to
contribute annual subscriptions, ranging from $10 cach down
to $1 or $2, and that a solicitor be retained to watch matters.

The president wished it to be thoroughly understood that
the companies were only fighting against unjust legislation,
and were not necessarily opposed to any law that might be
introduced. .

Mr, Wright (Toronto), moved, scconded by Mr. Wyse, that
the plan of annual subscriptions Le carried out, leaving the
details of the plan to the committce.—Carried.

Upon the report of the nominating committee the following
were clected to compose the standing committees of the year:

Committee on Statistics:  J. A. Kammerer (chairman), A.
A. Wright, Renfrew, and J. F. H. Wyse.

Committce on Mcters.—A. A. Dion (chairman), E. E.
Cary and J. J. Wright (Toronto).

Committee on Legislation—J). J. Wright (chairman), B.
F. Reesor, C. B. Hunt, John Yule, H. R. Lc)dcn.;\ A. Dioa.
W. H. Comstock and A. L. Breithaupt.

In a short discussion on the subject of firc underwriters
rates governing clectrical installations in buildings Mr. Gossler
s3id the only places in Canada where the firc undenwriters’ rates
were enforced by the local authorities were Winnipeg and
Prandon.

Mr. Woolsey gave the general practice in the United
States, where in most cities there was a double inspection of
wiring and other clectrical installation. First, the city had us
inspector, who passced upon the work, and then the nsurance
companics sent their inspector to sce that all was wight. 17
cither inspector condemned any part of the work it had to be
altered.

The president said the difficulty here was that there was no
centralized authority to whom one could look to sce that the
riles framed by the firc underwriters were carried out. It
would he immaterial whether the inspector was appointed by a
city or by the insurance companies. He suggested that the
nwine of Andrew Sangster be added to the committec on this
subject.

This suggestion was adopted. the committee being com-
posed of Messrs. Gossler, Dion, Sadler and Sangster.,

On the proposition of Mr. Dion 1t was unammously de-
aded that Ottawa should be the next place of mecung.

On motion of Mr. Leyden, seconded by Mr. Yule, 1t was
deaided to present to James Conmee, M.P.P, a suntable tesu-
monial in recognition of his services in behalf of the fair aund
cquitable legislation that had been obtained in Ontario for he
protection of clectric light companics.

On motion of Mr. Smith the usual grant was given to the
secretary.

The discussion on meters was then resumed by Mr. Wriglit.
oi Montreal, who considered that an ammeter was as good as
a dynamometer for all practical purposes. Large meters
working on a smalil load otten gave a loss, and 1t otten hap-
pened that after midnight 2 meter would stop altogether. Some-
times a difference of 20 to 30 per cent. would be recorded in
house meter working at dsfferent hours under the same number
ot lights.

Mr. Leyden thought it was better to inspect meters on the
premises for the satisfaction of the customers:

Mr, Fisk said the companies paid the Government to keep
the public informed on the subject of meters, and if they tried
to humor every customer they would keep themselves in hot
water all the time.

Mr. Woolsey said the rule in the United States was that
where there was a doubt about the correctness of a meter the
customer might demand a test. If on calling in the inspector
the meter was found correct the customer paid the inspector’s
fee of $1. but if it was not correct the lighting company paid
the $t.

Mr. Dion said that in Otte . che Government Inspector
refused to inspect meters on the premises, so that such a plan
was out of the question,

Mr. Gossler said that out of 3.000 customers of his com-
pany (the Royal Electric Co.), they had not thirty complaints
in a whole year, although they used several different makes
of meters.

Mr. Brown added that their practice was to explun the
mechanism and the working of the meter, as clearly as pos-
sible, and the customer was more casily satisfied when taken
into the company’s confidence.  On the subject of meter rates,
he explained that the Royal Electric Co. had three rates: 1st,
a single rate; 2nd, a rate fixed by a measurement of the first
hour per lamp per day, and for all in excess of this a low
rate representing the cost of production of current beyond the
first hour. They took the number of lamps in a place and
multiplied by 30 days, from which result, by deducting the
sum of the first hour's consumption, the excess could be
shown. The maximum transformer capacity of cach customer
is determined. The third method is to charge a fixed sum
per year, representing the cost of the energy required to keep
in readiness to scrve the customer, plus a return on the plant
invested in the customer's installation. This rate was usually
for large cstablishments. Accounts were payable monthly.
and no contract made for less than a year, while about 2,
of their customers were under 2 five years’  cuntract.
Recounts of lamps in customers’ premises were made from
time to time,

Mr. Wright (Toromnto), said his company scparated com-
mercial lighting from residential lighting, allowing a discount
oi 30 per cent. off the former, and 6o per cent. off thé latter
rates. An allowance is made to large consumers. Meters are
used in all cases.

Mr. Henderson said that in Hamilton, since the first of
May this year, special inducements had been given to mer-
chants for window lighting in the evenings, and they found:
the plan generally appreciated by the merchants and pubdlic,
as it gave the city a very attractive appearance,

A hearty vote of thanks was given to Mr. Dion ior his
valuable paper.

Mr. Hart’'s paper on “Central Station .\ccoummg, was
then read. This paper will appear in next issue.

In the afternoon the Nominating Committee submittzd
the names of candidates for the Executive, to be voted on the
following day.

During the discussion of Mr. Hart's paper. it was decided
to  recommend to all central stations a uniform system of
keeping accounts, and a committee, composed of Mr. Hart
and Mr. Wright, of Renfrew, was appointed to draw up 2 plan.
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The president announced that the following question had
been put -in the "Question Box:" “"What is the watt gain in
transmission in the line of the Cataract Power Co., and how
do you explain it? Is it possible that the line is crossed with
the Radial Railway?” (laughter).

Mr. Leyden, in reply, said there was no gain at all. We
have a rise of potential of about 10 per cent. at no load vary-
ing from 15 to 18 amperes per phase of 2,000 volts, but as the
load comes on, the effect disappears gradually in proportion
to the load. But it can be made to disappear aitogether by
putting on an inductive load; or over exciting the synchronous
motors, making a leading current. This phenomenon was
first discovered at Ferranti’s plant at Deptford, near London,
and is known as the Ferranti law. There is
power: only an apparent gain in the pressure.

Another question in the box was, “Where is the proper

place to begin charging a customer for wiring, at the property
line or inside the building ¥ '

no gain in

Mr. Dion thought the company’s respdnsibility should:
cease at the secondary terminals of the transformer.

Mr. Wright (Toronto), said the company should charge
for wire only up to the point where the wire touches the
building; and technically speaking the meter and cut-outs
should be considered the property of the customer, otherwise
the company might be held responsible for a fire or accideat
inside the building.

Mr. Leyden remarked that all fixtures were subject to
seizure.

Mr. Browne said his company had a clause in its charter
specially exempting from the ordinary law of seizure all
their wires and other property, so that when a seizure was
threatened, the landlord was notified of this exemption.

Mr. Gossler thought that all secondary
should be the property of the customer.

Mr. Dion agreed that the company should own all the
primary installation. He would like to sell the meters to the

customers, but conditions were such that this could not be
done in Ottawa.

wiring only

Mr. Woolsey said that in the United States all property
placed with screws belonged to the company.

Another “Should rent be
meters?”

question was charged for

Mr. Wright (Toronto), said all watt mewers and direct
reading-meters were charged for by his company. This had
tu be done to cover the cost of Government inspection.

Mr. Anderson said that in Windsor a charge was made
for meters in all cases where the customer’s account was

under $5 per month, but not when it was in excess of that
amount.

Mr. Leyden thought each department should pay for itseli,
and a charge of $3 a year was reasonable. He figured that
20 per cent. of the value of the meter was a fair annual rental.

Mr. Wright (Renfrew), said his company charged 25 cents
a month for meters and this was a fair rate, when the com-
pany had to pay Government inspection, repairs, etc.

The subject of day and night loads on central stations
was then discussed. This will be referred to in next issue, as
will also Mr. Plews’ paper on the “Protection of Low Tension
Wiring Againt Dangerous High Potential Curcents.”

The next paper was that on “Transformer Economy.” by
F. H. Leonard, which will be found on another page, ) '

On Thursday evening the annual dinner was held. the
president in the chair. After the toast of “the Queen” “Our
Association” was responded to by J. J. Wright, of Torontn:
“Our Guests,” by Col. Shepard, U.S. Consul; “Hamilton, the
Electric City,” by Mayor Teetzel: “Our Rights and Wrongs,”
by S. Noxon, and the "Press,” by A. F. Pirie.

On resuming business Friday morning. the president
announced a telegram from George Johnson, Dominion

Statistician, stating that the number of passengers carried by
the electric railways of Canada last year had
100.000,000 mark. The
cheers.

The election of officers was then proceeded with, the re-
snlt being as follows:

President, A. A. Dion, Ottawa; 1st vice-president, E. E.

reached the
announcement was -greeted with

Cary, St. Catharines; 2nd vice-president, P. G. Gossler, Mont-
real; secretary-treasurer, C. H. Mortimer, Toronto; Executive
Council, J. J. Wright, Toronto; A. B. Smith, Toronto;
Ormand Higman, Ottawa; John Carroll, Montreal; George
Black, Hamilton; D, R. Street, Ottawa; Andrew Sangster,
Sherbrooke; J. F. H. Wyse, Brantford; B. F. Reesor, Lind-
say, and W. H. Browne, Montreal.

A. A. DION.
A biographical sketch of A. A. Dion, the recently elected

president of the Canadian Electrical Association, appeared in
th issue of The Canadian Engineer for July, 1898.

P. G. GOSSLER.

P. G. Gossler. the newly elected second vice-president of the‘
Cunadian FElectrical Association, was born in the State' of
Pennsylvania, 28 years ago, and was educated at the High
School and Pennsylvania State College. Philadelphia. He took
a course of mechanical engineering. in which he graduated n
180. After a year in the draughting room of the (?hester
Foundry and Machine Co. and the Edison General Electric Co.,
he went. to the United Elec. Light & Power Co., N.Y., as assist-
ant to the chief electrical engineer. He remained there till 1803,
when he came to Montreal and entered the service of the Royal
Electric Co. as engineer and superintendent of the light and
power departiment. Mr. Gossler is a young electrician of high
promise. and in the discussions at the recent convention his
obcervations were distinguishad by their pertinence and lucidity.

During the election a lively debate took place on the
question  whether members representing  electrical  supply
concerns should be eligible for election to the higher offices
of the association. Mr. Black's name had been presented by
the Nominating Committee as first vice-president, but on the
demand of Mr. Carroll that there should be some “young
blesd” in the Executive. Mr. Black promptly withdrew his
name. Had he stood he would undoubtedly have been elected,
but upon his withdrawal the name of Stephen Noxon, repre-
senting the Ceniral Station interest, was put up against E.
E. Cary, the candidate of the “supply men.” . Mr. Kammerer,
supported by Mr. Woolsey and others, maintained that by an
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unwritten law it was understood that the offices of president
and vice-president should be filled by men representing cither
ceutral station interests or telephone and telegraph interests,
and that where the rule had been departed from, in the case
of the older associations in the United States, it had lowered
the status and influence of the organization. Messrs. Bonner
and Carroll thought, however, that the lighting men were as
wuch dependent on the supply men as the supply men were
upon them. Messrs. Dion and Anderson regretted that the
discussion had taken this turn, and deprecated any jealousy
between the two interests. On being put to vote Mr. Cary
was declared clected by 29 to 25,  Several members. repre-
senting central stations, were absent from this session.

The following resolution was moved by O. lligmal}.
scconded by James Anderson: Recognizing the difficulty, if
not impossibility, of measuring with any degree of accuracy
the illuminating power of the arc lamp. and the great neces-
sity for a more precise definition and statement of the obliga-
tion of the producer of electricity for illuminating purposes
to the consumer thercof, be it resolved. ““That in the opinion
of this association, what is ordinarily known as a 2.
candle-power arc lamp is one requiring on the average 430
watts for its maintenance. the measurements being made at the
lamp terminals, where nc sensible resistance is included with

the are. In case such resistance is used it must be excluded

in the mecasurement.”

The mover said there was a good deal of misunderstand-
ing in the matter, and he was {requently called in to decide
disputes in regard to lighting contracts, which might not oceur
if there was a clearer definition of the power oi arc lamps.

Mr. Gossler suggested that in view of the practice of re-
Qucing the candle-power of lamps and increasing the nnmbk:r
of lamps. it might be well to put the definition so that it
would be of more general application.

Mr. Thomson (Montreal), also pointed out ‘that 430
waus of straight current would give more candle-power than
the same number in alternating current. and there wz, also
a difference between open and enclosed arc lamps.

The president understood the resolution to miean. not
that the association should make an arbitrary standard. but
that the term candle-power should be abolished, and that
contracts should be on the basis of the energy supplied.

AMr. Gossler pointed out another difficulty. An energy of
350 watts might be supplied to a lamp, but in some lmpps
200 watts of tius cnergy might be consumed in the mechanism
of the lamp. and only 130 appear in light.

Mr. Higman said that the average lamp known as
2,000 c.p. really gave only about 730 c.p., so that when the term
was used, the contracting company undertake to give what
they really cannot give, and the words candle-power should
therciore be dropped.

After inrther discusston Muessre, dignas, Gossler, Thom
s (Montreal), Yule and Wyse were appointed a committee
for the purpose of taking up the question raised by the reso-
lution, and rating the power of arc lamps on thg basis of
cuergy.

On motion of Mr. Yule, votes of thanks were passed to
the City Council, and the variond companies, who had con-
tributed to make the convention a success.

Mr. Turbayne’s paper on “Fuclosed Are Lamps,”
read. It will be dealt with in anmher issue.  Mr. Cary's paper.
which is also crawded out. was taken as read.

After short addresses by the rvetiring president. and -
ceming president, the convention closed with a vote of thanks
ta president Browne for his unsclfish devotion to the in-
turests of the association during the past year.

was then

CONVENTION NOTES,
“The trip out to Grimaby over the Hamiiton,
Grimsby. and Beamsville Electric Railway  was

onc of the pleasantest ieatures of the convention, and man-
ager Nelles” care of and attention to his guests was highly
zpoken oi.

The miost instructive of the social  features
the trip 10 the great power-house of the Cataract Power Co..
at Decew's Falls, about four miles from St. Catharines. The
members were given complimentary tickets by G.T.R. to S.l.
Catharines. where soveral vans awaited them, and the trip

was

aflorded some glimpses of the rural surroundings of the
Garden City. The view from the top of the bluff at the intake
was greatly admired. The Cataract Power Co. started last
November with the transmission of 500 horse-power, which
has been increased till now they are sending about 1,400
horse-power into Ilamilton. This will be increased shortly
by scveral large contracts, bringing the total up to 2,400 or
2.800 h.p.. The power-house, as it stands, has equipment for
7.500 h.p., but if the capacity of the company's canal were
fully taken up, it could transmit 15,000 h.p. .

Hamilton presented quite a gay appearance during the
convention. The Gore in King street, so rich in its floral
display, was illuminated at night with festoons of colored in-
candescent lights, while the City Hall bad across its front in
large clectric light letters the words *“Welcome to Hamilton,”
and the headquarters of the convention were illuminated with
the monogram of the association inside a maple leaf.

TRANSFORMER ECONOMY.*

F. H. LEONARD, JR., MONTREAL.

The practical use of A. C, transformers covers a perod
of little more than a decade, and yet in so short a period has
Leen developed into the most perfect prece of apparatus
known to the art of clectrical engineering.  Transformers
having a full load efliciency of 98 per cent. in the large sizes
are not unusual, and in the very large sizes even this  high
figure is exceeded, and with the best designs the no load
losses are less than onc-hali the full load loss, permitting
an exceedingly high cfliciency to be maintained over the en-
tire working range.  While the commiercial application of
transformers is so recent. the principle was demonstrated
more than 67 years ago by Farady, whose investigations gave
ta the clectrical engineer the principles on which are based
the science of dynamo clectricity. Farady, in 1832, made a
crude transiormer, which is identical in general priagip’e and
construction with the commercial article of to-day. There
are many types and modifications of details, but the com-
mercial transiormer of to-day may be simmered down to two
general types, known as the shell type and the core type; the
once much-talked-of hedgehog transformer, so stoutly cham-
pioned by Swinburne, having dropped out of the race en-
tirely, There are still strong adherents to both of the first-
mientioned types. The adherents to the core type of trans-
former will tell you that the coils are more casily wound
and the core itself more casily insulated, that the copper coils
being on the outside radiate the heat duc to internal losses more
quickly. Notwithstanding these seeming advantages to the
casual observer, the Johnson & Phillips Co., Ltd., of London,
England, who first manufactured this type of transformer
from the designs of Gilbert Kapp, after extensive experience
with them. abandoned their manufacture and became adherents
to the shell type.

For an cqual investment in material and labor it has been
demonstrated that with proper design a better transformer
can be built of the shell type than of the core type. The
¢ouble magnetic circuit of the shell type gives a shorter
average path jor the lines of force. which combined with a
smaller number of breaks or interruptions in the maguetic
circuit cail for a less number of ampere turns or magnetizing
force, and result in giving the shell type the advantage of a
better power dactor at light load. With proper machinery
the coil for the shell type transiormer can be wound and
carcfully insulated with but little more trouble than the core
1ape, and the waste in copper in turning the cnds of the coil
will be no greater than is necessary in the cylindrical  coil
wsed with the core type, which touches only at the four cor-
ners of the core, which for commiercial reasons is made of a
rectangular cross scction, leaving considerable space inside
the coil not filled with iron. There are many pomts of view
from which comparisons can be made. too numecrous ior the
limits of such a superficial treatise as this. which, generally
speaking. favor the use of the shell type, which we believe will
be the standard as improvements are made, and the resuls
of carcful tests are more thoroughly understood.

The sub-division of coils in a transformer is one of the
most important features, both as regards the safety of its

*Paper read before the Canadlan Electileal Association.
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insulation, owing to the corresponding reduction of potentials
between adjacent points, and also as regards regulation. \Vith
troper sandwiching and sub division of coils in both primary
and secondary, the drop due 1o magnetic leakage may be re
duced to a negligible quantity, so the drop in voltage, as
the transformer loads up, may be practically confined to what
is duc to the ohmic resistance in the copper. This is essen-
tial. as the regulation of transformer plays a most important
part in the quality of service tu customers. Good regulation
means from two per cent. in the small sizes to one per cent.
orlessin the larger sizes. No one has yet discovered a satisfactory
mcthod of campounding transformers so as to maintain the
woltage as high at full load as at light load. and as line drop
in the primaries, as well as in the secondary and inside wir-
ing. tend to aggravate and wmaguify this condition, the im
purtance of guarding against everathing tending tu drop the
voltage  will be appreciated, particularly when it is  more
dearly understoad that a vanation of one por cent. in voltage
will make a difference of about five per cent. in the candle
power of lamps.

Tou much importance cannot be attached to hysteresis
ur the cure luss of transformers, which calls upoun the gener
alors fur a continnous supply of cnergy to vvercome this loss
as lung as the transfurmer 15 in cireuit regardless oi the con
ditiuns of load, bang the same when no current ys drawn from
the sceoendary as wha {ull loaded, and of the power factor ol
tiansivriners s low, the apparent flon of carrent on this scure
15 graater at no load than at full load. Goud transivrmers
Jwuld, in the small sizes. not require more than two per
cent. of the full load energy to cover this luss, and  larae
transformers loss than one per cent. While the copper loss
ol a transformer ranains constaut for any fiaed load, through
it ity Dife, the cure luss—-if proper precautions are not tak.u
i the sddection of irun and provisions snade n the design to
maintain 1t at a4 Jow temperature— may acrease considerably.
viten doubling this source of luss vy short peniod, and
accordingly reducing the all-day cfliciency. and this increased
luss has to be supplied from the central stavon, for which
receives no income.

From the forcgumyg hints 1t will be scen that well de
stgned, modarn transivrmiers, should @ve awll load efticiency
depending upun thar size. or from y3 to 8 per cent. ur better.,
which, with goud design and proper sclection of  materials,
will mamtam thes cfficiency ummpared. It 1s only recently,
however, that such transformer could be obtuned, and the
matter of agemg of the core plates has but recently recenved
attention. It 1s not more than three years ago that one ui
the largest clectnical manuiacturing compames i the Unitad
States sull, tu a large central station, under guarantee of oo
tam cflicienues fur the vanous s1zes of transtonmers, covered
by the comtract. and were obliged to take back cvery trans-
former beivre they had been in scrvice four months, on ac-
count oi the rapid mcrease n the core loss, wiuch, in many
cascs, 1 the short spa.c¢ oi time mentioned, had doubled the
losses shown i the original factory tests,  The iron  was
tahen off the curls and a different quality i ron substituted,
which, though not wiving quite such gowd antial results, was
able to mammtain ity efficiency nmmpaired. eslilating no ap-
parent agemng after repeated tests eatending over a period
of cight or ninc months,

3y carciul expenments with various samples of iron of
honown chenucal compositivn, we have been able to deternune
which 1s the best for use w transformer cures. and samples
of cvery lot of 1ron arc submuticd for test for hysteresis loss
and for chemncal composition.  Without such precaution, no
assurance of results of transformers m service can be sccured.
Even with the best oi iron ageing will take place to a slight
extent, unless precantion s taken to operate the ron at fow
inductions. and provide sufficient radiating suriace to prevent
the transformer becoming too much heated—it having been
observed that wron will age much more rapudly when -sub-
jected to high temperatures.  As_the cnergy losses in trans-
furmers calnbiz thansclies wm heat. precaution should  be
taken to get cflicient transformers, which operate at a low
temperature. obviating the tendency to char the wsulation,
at the same tune saving the dynamo capacity  ticeessaty  tu
overcomce these losses, and avoiding the ageing of the iron
and subscquent augmentation of losscs.

Oil may, be used in small transformers. and where the
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lusses are large the vl helps mawenally o radiating the heat.
The life of a low eflicieney transivrmer miy be cunsiderably
increased by filling the case with oil, but this 1s unnecessary
in small trancformers of good dessgn,  In large transformers
of 100 K.W. or miore, it becumes necessary to use  some
mcthud of dissipating the heat, ws the proportion of radating
surface rapidly decreases as the transformer increases m size.
and  uil ur an air blast becutnes necessaty  even i trans-
formiers of over 98 per cent. efticiensy,  We have designed
and built 60 cycle transformers of Lo K.W. capacity, having
a full load cfiiciendy of Y8 per .ent.. which, with only the
natural air circulation, have shown a rise of  temperature,
after 10 hours’ continnous run at full luad, oi less then 50 C.
This same transformer operated at 125 cyvles will run at a
higha efficiency with a smaller nise of temperature.  Such
transfurmers  are  rather eapensie, huwever, and where
slightly luner cfficiency will suffice, an oil transfurmer can
be used at a much lower cust of - construction, which will give
no greater rise of temperature.

Lightning discharges are less dreaded now by  central
:tation  managers than they used to be.  Formerly  cvery
thunder storm brought with it wrech to sume oi the trans-
fermers on the line, this has, however, come to be the excep-
tiun rather than the rule, owing to the substitution of moudern
transformers, i wihich the better ansulation, together with
the greater chohing effect, which follows, with higher effi-
viney and reduced core loss, result in jurang the oscillatory
high frequency lighting discharges to takhe sume easier path
te cquilibrium of putentials.  Notwithstanding this do  not
neglect to mstall lightming arresters, for though the improved
transiormers offer a more difficult path, yet if there are no
lightning arresters. through which these potentials can dis-
harge, the best ransformers areuliable to be punctured, The
Jugaestion has been made to ground the sccondaries or the
wae of the transformers. Either method mahes ot saier for
the consumer, but both result in greater strain on the insula-
tion of the transformer.

We have bhad frequent enquiries as to whether the 6o
cycle transformers will work on 125 or 133 cycles. A trans-
former, suitable for 6o cycles or 7.200 alternations, will work
Lotter on 125 ¢y ldes or 15,000 alternations than on the 60 cycles,
as the cure loss is reduced through the regulation due to in-
creased megnetic leahage, is not quite so good. It is quite
tiie opposite when a 125 cycle transformer is used on the 60
wycle circuit, as in this case the core loss is increased about
20 per cent., and the cfficiency correspondingly decreased. If
the transformer is not a very superior one at 1235 cycles, it is
wuite likely to overheat, duc tu the increased core loss at 6o
crddes, gradually charring the insulation until it finally breaks
Junn, in the meantime probably showing an increasing core
ss, folluned by furiher development of heat. and bringing
about the end at an carlier day. As the difference between
twe lots of iron from the same manufacturers may make a
diffecrence of ten or twenty per cent. in the core lusses of
transiormers, otherwise identical, it is of the utmost im-
purtance for manufacturers to mahke carcful tests of cach ship
ment of iron, as it is received. and when this is not done the
central station has no protection unless they possess the in
struments  to mahe proper tests on the transformers than
seives as they arc reccived.

For their own protection, we would urge central station
men to equip themsclhves with standard watt meter. dynamometer
and volt meter. with which it is a simple matter to determine
whether they are getting what they pay for or not. The tests
are quite simple. and any central station can cquip for mak
ing them at very small expense. amounting to but little omt
side of the cost of the necessary instruments, which are al
most a necessity for any central station in checking up switch
board instruments, recording meters, ctc.

(To be continued).

WANTED—A Firat-clzse Mining Fareman, who has had experience
in Galena, Zinc and Sllver Mining. Send rcferences and rate of

wages expected to P. W, RESSLMAN, 31 Central Chambders, Ottawa, Ont.

WANTED—Agems in Montreal and Toronto to push the sale of a high-grade

English Leather Machine Beltingin the Dominlon. Commission only.  Ad-
ply * X.L..” care of The Canadlan Engineer.

FOR SALE

A good Water Power, soo horse, situated onehalf mile from rallway, every
{acllity for making siding to power. Address .
J. D. THEUNISSON, Cookshire, Que.

€



