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THE BEGINNINGS OF THE ST. LAWRENCE ROUTE,"

—

There is a river which contains more salt water than
fresh, which has a seaport almost a thousand miles from
any ocean, a river .that twice in the day flows backwards.
At one season it affords navigation to the largest vessels,
and at another it has upborne upon its crystal surface a
train of loaded cars, with busy locomotives. It flows past
virgin woodland, past cultivated fields, and past cities, is
sentinelled for hundreds of miles by the oldest mountains
in the world, expands into vast lakes, swept by sudden
storms, and contracts in narrow gorges, toothed with
rock, where its wrath and strife are titanic. It pene-
trates a continent like a wedge, and makes a maritime
people-where the phenomenon of the tides is wanting. It
has been the haunt of pirates, of smugglers, the route of
heroes and of 'savages, the scene of wreck and the arena
of glory. It is to the Canadian what the Tiber is to the
Roman, the Nile to the Egyptian, the Rhine to the
German; for that river is the St. Lawrence,

The St. Lawrence gives the Province of Quebeca sea-
coast of 2,500 miles or 500 miles more than that of England.
Trom the Straitsof Belleisleto Duluthit hasa lengthof 2,384
statute miles. Montreal, at the head of ocean navigation,
is 986 miles from Belleisle, and the river is salt as high as

*Abridged b{ the aucthor, Arthur \Weir, B.Sc, from a lecture delivered
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St. Thomas, 766 miles from the ocean, while the tides are
regular as hxgh as Three Rivers. The great lake system
with connecting waterways has an area of g8,000 square
miles, a coast of 2,112 miles and the basin area of the system
is 330,000 square miles, a generally fertile country cap-
able of accommodating 108,500,000 inhabitants if as
densely populated as the United Kingdom. From the

ocean to Quebec the river varies from seventy to ten miles,

in width, with a proportionate depth. It is, however,
dotted with reefs and islands and subject to fluctuating
currents and summer fogs, which render necessary the
present magnificent system of lighthouses, sirens and
buoys. From Quebec to Montreal the river is rarely less
than two miles in width, and its depthis never less than
thirty feet, except where a score of shoals aggregating
fifty miles in length have had to be dredged, giving at
present a navigable channel of 27.5 feet.

The current of the river is usually gentle, but in its
descent of 235 feet from Lake Ontario it traverses a
series of steps creating about forty miles of rapids, which
have had to be overcome by the construction of some
seventy odd miles of canals. The continuity of navigation
on the great lakes is interrupted by the Niagara Falls, to
overcome which a canal nearly 28 miles long has been
constructed, and by the Sault Ste. Marie, where there is a
canal, short, but otherwise on a gigantic scale, to accom-
modate vessels almost as large as those that brave the
tumult of the Atlantic.

The St. Lawrence route in whole or in part is the
natural outlet of the interior of the continent to the Atlantic
seaboard. Its headwaters are eq‘ui-distaut between the
Atlantic and the Pacific, and engineering work of an
easy nature might render continuous navigation possible
from the foot of the Rockies to Montreal. The old cance
route by way of Georgian Bay, Lake Huron, French
River, Lake Nipissing and the Ottawa, while studded with
difficulties, is even shorter than the Great Lakesand St.
Lawrence route for traffic originating west of Lake
Huron, but would use the St. Lawrence from the mouth
of the Ottawa downwards. A short distance below Mont-
real the Richelicu enters the St. Lawrence, giving access
to Lake Champlain and the Hudson Valley, and to New
York, the distance from Montreal to the United States
metropolis being 457 miles by this route, of  which 372
miles would be natural navigation. The present objections
to the St. Lawrence route aré several. In the first place
there is no Canadian lake harbor sufficiently equipped or
deep enough to compete for trade with the United States
lake ports, many of which have been decpened at large
expense. Secondly, the river cannot be said to be open
more thay seven or eight months in the year. And thirdly,
the existence of tolls militates against the natural advantages
of the route. The competition of railroads and of the Egie
Canal, which is free of tolls, render the advantages of the St.
Lawrence route almost useless to stay the tide of traffic
by way of the United States. Of course, the Erie Canal is
not navigable in winter.

Champlain's escapade on the lake named after him, in
which he shot an Iroquois chief, closed the St. Lawrence

-
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against the French until 1653, and in that year it was open
only for a short time.

In Champlain's day, Tadousac was the leading harbor
of Canada, subsequently being displaced by Qurbec and
then by Montreal, for it is a rule of trade that it will ever
go to the head of navigation.

During the French regime the St. Lawrence was the
centre and not the boundary of Canada. Her trappers had
over-run the country south to the Gulf of Mexico, had
skirted the flanks of the Rocky Mountains, and d'Iberville
had performed feats of valor against the British posts on
Hudson's Bay. Lake Mistassini was known, and there
was scarcely a pellucid stream west of the Alleghanies
which had not rippled to the paddle of the courier de bois.
The trade of Canada was chiefly in furs, and but for the
expenditures from the military chest the country would
have been in a state of chronic bankruptcy. Foreigntrade
was prohibited, and anyone engaged in it was treated as a
pirate. Huguenots were forced to leave the country
every fall, the more important trades were always in the
hands of a monopoly, prices of commodities were fixed by
Government officials; as also were freight rates. Non-
resident merchants were not permitted to trade with the
Indians, and could do business only below Quebec, and
then only during three months of the year. But there was
nevertheless some traffic in the country. The fur trade
just before the outbreak of the war of the Conquest
averaged from 200,000 to 300,000 livres per annum, and in
1615 there were, according to the Jesuit Biard, fully 500
French ships engaged in the fur, whale and codfish trade.
Licenses for the fur trade were uitimately issued, costing
from 500 to 1,000 livres at first hand, and good for one
canoe. In 1754 the trade with the western posts amounted
to go canoes. According to Lt. Gov. Miles the beaver
trade never exceeded /£ 140,000 stg. per annum, and it was
not half that in 1754and 1755. In 1688 Canada produced
101,000 bushels of wheat, increased by 1734 to 738,000
bushels. The exports of wheat at the latter period were
about 60,000 bushels. At the close of the French period
the exports were still only raw materials, furs of all kinds,
porpoise oil, cod, salmon, eeis, lumber, and such hke, while
even bacon and flour were imported, the imports amounting
to about 8,000,000 livres, against 2,500,000 of expoits. Dur-
ing 1759 the requirements of the colonists were met by
12,000 tons of shipping, although they were in the throes of
war and depending almost entirely upon external support.
1 may here remark that these figures are not entirely
reliable.  The science of statistics did not come to any-
thing like perfection in Canada until after Confederation.
The imports of 1765 are placed by a memorial of the time
at 4,000,000 livres and the exports at 1,500,000. 1 give
the figures I find to hand, merely because they will in a
measure give some idea of the early trade via the St.
Lawrence.

The intendant Talon, to whom all bonor, came to
Canada in 1665 and may be looked upon as the father of
commerce in Canada. He established a brewery that the
money the people spent on liquor might at least be kept at
home, a principle which is at the root of commercial pro-
gress. In 1667 he built the first Canadian built ship at
Quebec, the beginning of a very important trade, carried
to particular extent in the Maritime Provinces. This
ship he sent to the West Indies to open a trade with those
islands. It carried out salt cod, pease, salmon, eels, fish
oil, staves and planks, and brought back sugar. Later,
wheat was exported, of which 54,000 bushels were sent out
in 1685. Attempts were also made to establish an export
trade to France, exclusive of peltry. The season of navi.

gation on the St. Lawrence has been placed at about eight
months, During the French regime it was only four
months, the ships from France arriving in July, August and
September, and sailing again in November. The duration
of a voyage in those days was uncertain. The Jesuits
Biard and Masse were four months between France and
Canada, from January to May. Talon himself was 11y
days en route, and de Levis was to be congratulated in
crossing the ferry in 56 days in 1756. Sometimes the
ships were blown back to France after sighting America,
as was de la Roche in 1598; sometimes they became
plague stricken, as wasthe * Rubis™ in 1740 ; and wrecks
were frequent, that of “la Providence" in 1718,le Chamean”
in 1725, < YElephant " in 1729, the ** Beauharnois " in 1731,
‘““la Trinite™ in 1752, and the * Chamelion” in 1753. The
ships of the day rarely equalled 200 tons, and Champlain
crossed in one of 12 tons. One could wash in the sea
from the deck of the vessel of ‘*la Rache."

The cost of a passage in one of these ships was 33
livres in 1664, increased to 4o livres by 1672. In 1740
freight charges were 25 francs per ton. Every ship coming
to Canada from France, and it might come only from a
French port, had to conform to the tariff of prices in sell-
ing its cargo, had to bring out, if desired, one immigrant
for every ton of its burden, refrain from trade with the
Indians, and carry a certain proportion of salt, iron and
coal, although the St. Maurice forges were in operation
and the outcrops: of coal in Acadia were utilized by the
French in that district. From the Gulf of St. Lawrence
to Quebec during the French regime there was not a single
friendly light tv guide the mariner through the sometimes
tortuous channels. And the Gouffre and the Traverse,
still somewhat boisterous at certain stages of the tide, were
then as dangerous as the maelstrom. These once danger-
ous spots, a little below Quebec, have now been Jargely
silted in, and are of small consequeace to vessels of to-day.
In the days of sailing vessels, however, many a wreck took
place there and the first buoying of the St. Lawrence was
done at the Traverse.

As already stated, the lower portion of the St. Law-
rence is a seacoast with all the dangers of one ; and it was
early charted. There is a chart of the river in the
Archives Department at Ottawa, bearing date 16g5. It
was, however, between 1717 and 1737 that the charting of
the St. Lawrence was first developed to any extent. In
1723, I'Hermite, the father of charting on the river, began
his labors. He and Richardiere, harbor master at Quebec,
took soundings in the Gulf and river, and in 1737 the
latter was busy cutting landmarks for the mariner. Inthe
same year was first lit the fire tower of Louisburg, the
only beacon that flamed along those shores for maritime
purposes during the French regime. In passing, 1 may
mention that the Indians in early times in crossing from
Cape North to Newfoundland and back were wont to light
beacons upon that towering mass, which they called
Sakpeediah or Smoky Point in consequence.

Above Quebec there were no impediments to the
vessels of the day, as far as Montreal, although Jacques
Cartier ran aground in Lake St. Peter. The usual means
of conveyance was by camoe and subsequently by rude
batteaux, which were days and sometimes weeks upon the
trip. The usual duration of a voyage between Quebec
and Montreal was six days, Three Rivers being the mid.
way point. It was customary to land each night and
billet upon some seignory. The luxurious Bigot had a
most sumptuous barge with silken awnings when he made
his customary visits to the future metropolis.

The only important engineering work begun in
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connection with the St. Lawrence route during the French
regime was the attempt to construct a canal between
Montreal and Lachine, to overcome the Sault St. Louis or
Lachine Rapids. In 1700 a contract was signed by Dol-
lier du Casson on the one part and Sieur de Catalogne on
the other to construct a canal some twelve hundred feet
long and twelve feet wide from Lachine to connect with
a little lake, called Si. Pierre, which in turn connected
with two streams, one of which ran through what is now
Craig street. The work was interrupted in 1701 by the
death of Du Casson, and although many attempts were
made to complete it, the Seminary spending some 20,000
francs in work begun in 1717, a heavy rock cutting that
was encountered finally brought all operations to a stand-
still.

It may be interesting to remark in view of the
present endeavor to find a winter outlet for the St. Law-
rence that during the French regime the harbor of Bic was
designed to be improved and fortified to make it what
Louisburg was to Acadia and what Halifax is to-day, a
naval depot and winter port for trade. French shipping
on the great lakes began as we all know with the journey of
LaSalle, who built a vessel to navigate Lake Ontario, left
it at the upper end of the lake, passed Niagara and on Lake
Erie buiit the ¢ Griffon " in 1679. She made one trip into
Lake Michigan, and was lost on her return journey. As
early as 1700 there were two or three brigantines on Lake
Ontario, and in 1756 from six to ten schooners and brigs,
as well as a number of large batteaux,

I will close this sketch of the French regime by
remarking that the priesthood, who do all things decently
and in order, had a series of regulations regarding travel
which read quaintly to-day. They were to tuck up their
robe on getting into a canoe, and were not to wear their
shoes or stockings, though they might don these when
portaging. Above all, they were to be careful that they
took no sand into the canoe upon their feet and that the
brim of their hat should not annoy the savages, an item
which might bear quotation to-day in theatres, although
the alternative that they should wear their nightcaps
because there is no such thing as impropriety among
savages, might be asking too much of the ladies.

(To be continued.)

WATER.

BY W. M. WATSON, TORONTO.

On page 39 of the June issue of this paper for 1897 I
discussed public water supplies and their construction, and
now propose to continue the subject in 2 more detailed
form. No doubt it is generally known that Henry Caven-
dish, an English chemist, in 1781 proved that rain water,
the source of all water supplies, was a composition of two
parts of hydrogen and one part of oxygen gases. Thresh
states that pure water may be classed as a chemical
curiosity, because when it becomes exposed to the atmos-
phere, or when passing over rocks, earth, vegetation, or when
it comes in contact with any oxidizable metals or ores it
becomes partly incorporated with them. Water will attract
foul gases from the air, and often attract such a quantity
of chemicals or metals as to change its taste and make it
unsafe to use for drinking or indeed for any domestic pur-
pose. Bacteriology has proved that both food and water
contain microbes, Professor Richardson shows in his
lectures that a single grain of good cheese contains 300,000
living germs. Microbes are useful and necessary to carry
out the laws of creation. There are a large number of
classes, each class having its appointed duty. Several
varieties assist the growth of things. These are some-

times referred to as friendly bacteria, because all their
work is done for the benefit of mankind. There are also
numerous classes of microbes whose duty it is to rot, to
destroy, to decompose, and help everything to decay.

Strictly pure water contains very few microbes, either
friendly or unfriendly, on that account it may be taken to
be a risky kind of water to distribute, because just as soon
as it comes in contact with air, it will rapidly absorb any
foul gases that may be in the surrounding atmosphere,
which also means that it attracts microbes whether friendly
or unfriendly, so that if the volume of water be surrounded
by uncleanliness or foul atmosphere, the water itself
becomes the receptacle of dangerous germs, and unfit for
use for domestic purposes. Dangerous germs are always
found in connection with decaying matter, they are dis-
charged through the pores of the skin, by the intestines,
and sent into the air by the respiratory organs. A
few drops of sewage that has had dirty clothes washed in it
may contamipate water sufficiently to pass a quantity of
deadly germs into many human systems. But we have a
safeguard provided, but that safeguard is not in pure
water, because pure water does not contain a sufficient
quantity of the friendly bacteria to protect it from bécom-
ing the hunting ground or receptacle of the dangerous and
unfriendly microbes. On the above grounds it will be
obvious that it is necessary to break up into small parti-
cles and thoroughly areate all deep well water, and in many
cases spring water in a pure atmosphere as quickly as
possible after it is received from the springs or wells, so
that the water can attract a large number of the friendly
microbes from the pure air. The germs of the friendly class
enter water to seek carbonaceous substances, of nitro-
genous substance (which Parks says is reduced to nitrite
by their growth), which they devour for food. They are
rated as high breed bacteria because (they similar to man)
cannot live without air. They can live in fluids as long as
the fluids contain oxygen, which almost all waters do, but
if the fluid be not repeatedly aerated, then they will die for
want of air, which they should never be allowed to do
until the supply of water intended for consumption in the
town finally enters the closed water mains, and it becomes
impossible for any dangerous death-dealing germs to enter
the fluid and contaminate the supply. This shows the
necessity of aerating all drinking water in a clean and pure
atmosphere as often as the circumstances and arrange-
ments of a waterworks plant will permit. The families of
unfriendly and dangerous bacteria, as a rule, exist without
air or oxygen, and when exposed for a time to the atmos-
phere will be destroyed. The more a town's water supply
secures clean, pure aeration the better the quality and the
clearer the color, therefore the more suitable for manu-
facturerc and dyers.

To make this subject easily understood I may say
that I can point out two large towns whose boundaries join
each other, both collect their water from the same table
land, their reservoirs and cenduits are similarly built and
constructed, but when the water reaches the consumer
there is a marked difference in the quality, because they.
had different engineers. One engineer had conveyed the
water without break or interruption the whole fifteen miles,
the other took advantage of the high level of the col-
lecting ‘ground and the-broken state of the land between ’
the large collecting reservoir and the well ‘where the head
of water was established for distributine the water to the
town. DBetween these two points two or three miniature
cascades were established which aerated the water. Then
when the water entered the air-tight distributing mains it
was necessarily of a superior quality to the water of the
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neighboring town that received no aeration. As the
majority of places needing waterworks contain a popula-
tion of about 5,000 inhabitants I will confine my subject to
the necessities of such places.

The waterworks plant of a small town will cost more
per capita than larger towns, but those who have yet to
secure a supply have the advantage of avoiding the mis-
takes of previous towns which have already got their
plants constructed. \We find that several of our older
cities are in the hopeless condition of water wasters, and
the quality of water delivered would have been consider-
ably superior had the plants been properly constructed and
managed from their commencement. The waste and mis-
fortunes of the large cities can be avoided, and the cost
per head largely decreased by using reasonable judgment
and engineering skill. The improvements made in pump-
ing appliances lately have so far reduced the cost of lifting
water, that the cost of pumping a town’s water supply
need not form much of an objection. In fact a good
engineer might supply all the heat necessary to work the
pumps from the refuse and garhage thrown away by the
water consumers, and by so doing would not only pump
the water without buying any fuel, but also dispose of a
very grave nuisance at the same time by cremating the
garbage. \Vhen pumps are used to secure a water supply,
the carrying pipe from the pump-house to the water tower,
or to the point where the distributing mains commence to
branch off, should be laid on a rising grade the whole way,
avoiding any dips where grit or dirt may accumulate, or
bending over small hills, thus creating hogbacks in theline
of pipes where pockets of air will lodge and cause a resisling
pressure that jars the pipes, loosens the joints, producing
sudden water hammers, vibrations, etc., which sometimes
damage the line of pipes, besides taking more fuel to drive
the pumps. 1f a waterworks plaut be well constructed
and designed twenty-five imperial gallons per head per day
is abundant for strictly domestic purposes. For trade
purposes, for public baths and other extraordinary require-
ments an extra supply should be provided. Probably a
daily supply of 150,000 gallons would answer for all pur-
poses for a population of 3,000.

It hasoften been proved a greater economy to tunnel or
bore a road for the water mains under small hills, than to
bend the pipes over the crown of the hilltop, also to bridge
over a narrow ravine, and construct a frost-proof viaduct
to pass the water mains over, than to make a quick and
sudden depression. Because the extra cost is afterwards
more than covered by the reduction in the general repairs
and the smoothness that is established in working the
appliances throughout the whole plant. \Vhen water
mains are placed under shallows and a depression is made
in the line of supply pipes a proper cleanout valve placed
at the lowest point is essential, and when the main pipe is
bent over the crown of a hill it is absolutely necessary
to place an automatic air-escape valve at the very highest
point, or the water will not always flow freely through
the pipes, because pockets of atmospheric air will repeat-
edly lodge.

There is no advantage in placing supply pipes down
in the streets larger than is necessary to carry the maxi-
mum quantity of water to serve the section or district at
any hour of the day for domestic purposes, because the
water creates a growth of calcarcous formation all around
the walls inside the pipe, that will continue to reduce the
size of the bore until it becomes reduced to the size neces-
sary to ecasily pass the maximum quantity used. By
using good judgment in arranging the position of the main
pipes, cleanout valves, and air escape valves, and if the

supply be afterwards intelligently cared for, the formation
of obstruction can be avoided. The 8 and 10-inch pipes
may be dispensed with where 6-inch pipe is ample to serve
for domestic purposes, because the whole force of the water
supply of the town may be made to concentrate to any
part of the tawn when necessary to extiuguish a large fire.
We dwelt fully on the subject of laying pipes in our article
of June, 1897, and need not repeatit here. It isa wise
policy to secure a supply of water that will serve the town
by gravitation if possible, even if it should cost fifty per
cent. more to provide the plant. [ gave several reasons
for this statement in 1897 and may here repeat that it saves
the cost of pumping and the risk of a breakdown of the
machinery just when a supply is most nceded. There are
also sanitaty grounds that weigh in favor of gravitation
schemes, besides the works are always cheaper to manage
after they are fully completed. The rainfall is the
source of all water supplies, though the supply may be
secured in the indirect way of being drawn from wells,
springs, rivers, or fresh water lakes. If the substance of
the water is changed by passing through moss and other
vegetation, it is called surface water, and often moorland
water, thus the quality of water is generally named by the
chemical or mineral strata it passes through and which it
incorporates. The water from springs is not always suit-
able for a town’s water supply on account of its hardness
or because it is impregnated with chemicals or minerals.
It is possible by mechanical means to remove the hardness,
and often by processes of aeration to remove the chemical
or mineral gases the rain water may have absorbed.
When rain falls on to high table land and hills it percolates
through the soil and the rocky strata to a depth often of
over 100 feet to hollow caverns, with large reservoirs hold-
ing in store immense quantities of water that has filtered
through. If the reservoirs had no overflow outlet to keep
them from rising beyond a certain level, then the whole
savern would fill with water, and form such a heavy
hydraulic pressure that an earthquake or shock would
occur as soon as the water and the pressure of the water
was able to weaken the side walls of the hill. Generally,
each undergronnd water-collecting reservoir has an over-
flow, and many of these overflows travel a great many
miles before they burst forth out of the land and secure
the name of spring water ; of course, the point where the
water issues forth is at a lower level than the surface of
the water in the underground reservoir. Spring water is
often far snperior in quality to deep well water, because it
has gone through similar processes of filtration by passing
through the carth’s stratums, and also got further im-
proved by a thorough aeration in the draughty caverns
under the hills.

There are two counties in England that possess such
water-bearing caverns that fortunately have a passage from
the outside to the interior. [ have been over a mile into
the heart of those caves, I found that they contained flow-
ing rivers, water falls, numerous small cascades spraying
water, and domes and massive arches forming the roof that
extended beyond what my eye could see with the aid of a
torch, and many of the domes would exceed in height any
of our tallest towers. Hanging from the roof were thou-
sands of stalactites, each delivering a large drop of water
at short periods. Our guides assured us that the caves
could be traversed for many more miles, but a novice on
his first attempt of exploring the bowels of the earth is
generally fully satisfied with going one mile and spoiling
his clothes. But there was plenty of air in rapid circula-
tion in both the caves. I have spent considerable time
down at the bottom of deep coal mines, whete the best of
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appliances arc kept going to provide the workings with
fresh air, and once was within five minutes’ time of losing
my life for the want of air, having wandered into an old
working void of air currents, but T never felt the air of a
coal mine to be so fresh, so sweet, and so much of it as
there was in each of the caves I visited, yet no artificial
means was used to supply it. Each cave gave a lasting
and high-class object lesson showing how spring water was
secured and why it is generally so wholesome to drink. A
few weeks after I visited the cave I went to the foot of the
same mountain at the east end, and witnessed a large
volume of water gushing from an opening between two
rocks. This volume of water forms the head of that
noble river called the Aire in England. Might not the
water be a portion of the broad river which I saw
in the cave. \When a town is fortunate enough to
possess a good cpring of water it may be accounted
rich, because it will form a constant supply even in
the driest seasons. It is a storage reservoir, a filter-
ing plant, and an aerating apparatus all combined,
that cannot possibly be injured or tampered with. If
a spring can be secured, say about 300 feet above the
level of the town, the water may be piped direct to the
consumers, because the pressure will be about right for
working, viz., about 140 1bs. to the square inch; if the
level be higher then the pressure would need reducing, and
the water might be conveyed to a small well or reservoir
situated at the proper level, to create the pressure of water
called for by te council of the town, to be placed in the
mains, and ar1 ngements could be made so that as the
water travels fiom the spring to the well head (or reservoir
placed at the head of the distributing mains) to break up
the stream of water, and give it another and further aera-
tion before it enters the closed pipes.

The pressure of water should not be less than 100 Ibs.
to the square inch, and need not be over 1501bs. A town
having a working pressure of 150 Ibs. to the square inch,
and possessing a plentiful supply, may run all the small
machinery, such as hoists, turning lathes, sewing machines,
washing machines, the bellows of organs, and any machine
not requiting more than 10-horse power, with their water
supply at a nominal cost. The chief difficulty with towns’
water supplies is to arrange and manage them so that they
are not damaged by frost. We have often read items
stating that during the past winter large fires occur-
red because the hydrants were frozen, which delayed
the firemen and prevented them from extinguishing the fire
while it was confined to limited area. Then several of our
cities and towns have provided steam boilers on wheels
that have gone from street to street thawing out house
services that would become hard frozen again immediately
if the water was not allowed to run during the time the
cold snap continued, thereby wasting more value of water
than would be paid for, for the whole year’s supply. This
is certainly a ridiculous state of things that can be avoided
by using practical judgment and paying proper attention to
the small details during the installation, and intelligent
management after the works are completed. Few men,
however clever, can correct errors of construction. Our
present pattern of hydrants could be improved, because
they are heavy and clumsy, often so given to leaking that
they keep the carth which surrounds the vertical column
always wet, and many of them leak enough to keep the
interior of the column filled with water to the street line,
and when that is the case the slightest frost afiects them
and they become useless. The valve arrangement at the
bottom should be improved. But if the hydrants were
always perfect and tight they would be subject to freeze if

the vertical columns were surrounded with wet earth and
there were no drain at the foot to remove the surplus water.

It is almost idle to believe that any town or village,
wherever situated, cannot have a good supply of water ata
reasonable cost.  If the waters of lakes, rivers or springs
supplying wholesome water are not to be secured at a
reasonable cost, then take advantage of the water-bearing
strata under the earth, they exist in abundance, and
mechanical skill has provided reliable means at a trifling
cost to bring the water to the surface. ome fiftecen years
ago 1 got a 4-inch hole bored down through the earth’s
crust to a depth of thirty yards, when water of the very
best quality for domestic use rushed up through the bore
hole to a height of twenty feet into the air, and it cost me
quite as much to bring that stream under coatrol and
provide a drain to remove the surplus as it did to bore
the hole through the earth. I lowered a 3-inch galvanized .
iron pipe through the earth to the depth the drill had cut
then puddled round the outside and fixed a turnover bend
on the top that I could attach a fire hose to, and a grated
gully underneath to carry off the water, which completed
the expense, and from that time to the present the flow
continues the same. But a force of water similar to that
can be met with but very seldom. There are persons that
have the gift of pointing out the exact place where suitable
water can be found, and if the bore hole is cut down as
little as five yards from the place pointed out perhaps not
a drop of water could be secured. Persons used to visiting
mines and caves deep down in the earth can easily under-
stand why. :

THE LIQUEFACTION OF AIR.

A great deal of attention has recently been attracted
to C. E. Tripler's experiments with liquid air. These
have been extensively described in more or less popular
magazines and yellow journals. \Ve have not yet, how-
ever, been given any clear statement of the case by Mr.
Tripler himself, nor has his process of liquefaction been
made public to any degree. \We have been pleased to
receive from Norman W. Henley & Co., New York, a new
volume on liquid air and the liquefaction of gases, by T.
O. Sloane, Ph.D., which contains a great deal of interest-
ing information on the subject. A general discussion of
the physics and chemistry of air, etc., together with an
outline of previous experiments in liquefaction, take upthe
first 300 pages of the book, and these chapters are a most
interesting resume of progress in this direction. A very
full description, with illustrations of Mr. Tripler’s experi-
ments with liquid air, is given and they are very varied
and most interesting, but chiefly from the spectacular
standpoint. A description of the laboratory in which the
air is liquefied is given, and while complete details of the
air compressor, which is a Norwalk straight-line compres-
sor, are to be obtained, there is no information practically
as to the construction of the liquefiers, which, as the author
remarks, ¢ has not been fully divulged.” We quote that,
“ they appeared as long felt-covered cylinders. Inside the
felt wrappings are cylindrical cases containing coils of
copper pipe. At the bottom of the coil of pipe i5 a special
valve, the invention of Mr. Tripler. The compressed air
escapes from the valve, and, expanding suddenly, experi-
ences a drop in temperature. Some of the cooled air .
works its way up through the chamber and cools the coil of
pipe. Thus there is established an intensive or accumu-
lating action. The air entering the liquefier at a normal
temperature is cooled by the reverse flow of expanded air.
It escapss from the valve at the bottom at a temperature
which constantly grows lower until air begins to liquefy
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and collects in the bottom of the liquefying chamber. Now
allis in working order, air is liquefying and collecting, and
in a short time liquid air can be drawn off by the gallon
just like water, Three or four gallons of hquid air are
produced in an hour in the vsual operation of the plant.”
The chief interest 1s not in Mr. Tripler's experiments,
however, bul in the economy or lack of it which character-
izes s production of liquid air. e scems to claim to
be able to operate his apparatus with a portion of theliquid
air which he produces. This is not perpetual motion, but
its amplification would be unlimited power at infinitely
small expense. We await with interest a complete demon-
stration of Mr. Tripler's methods. ln the meantime
it would seem that a mysterious motor is about to
occupy that position in the public regard which was so
long and successfully filled by the famous “eeley motor.

LAKE NAVIGATION IN CANADA.

The first move in the direction of counstructing ships
suited to the changed conditions of lake navigation in
Canada caused by the enlarging of the St. Lawrence
canals, has been taken by the organization of the Canadian
Inland Transportation Company, whose application for
incorporation is now before the Dominion Government:
Among the promote.s of this company are Geo. H. Bert-
ram, president of the Bertram Engine Works, Ltd.; J. K.
Osborne, vice-president of the Massey-Harris Company,
Ltd.; Senator Forge., president of the Richelien and
Ontario Navigation Company. The proposed capital is
$4.000,000, and the company will carry grain. For this
purpose it is proposed to butld ten steam barges, each of
which will be capable of carrying 75,000 to 80,000 bushels
of wheat, as well as to erect adequate terminal facilities in
the shape of elevators, etc., at Port Colborne, Montreal,
and Quebec. Pending arranzements for the completion
of the organization, one steel barge of 78,000 bushels
capacity will be built;in fict the work of construction
has already begun at the shipyard of the Bertram Engine
\Vor,ks Company, Lid.

BORROWED PLUMES.

There is something lacking in our municipal system.
The aldermen are allowed too complete control of the pro-
fessional heads of departments during their tenancy of
office and they have too great latitude in dismissing and
appointing. The recent amazing perforimance of the city
council of Victoria, B.C., which appointed a Toronto
carpenter to the most important office in us gift, that of
city engineer, is a complete demonstration of the folly of
present methods.
former engineer, A. E. Wilmott, a member of the council
of the Canadian Society of Civil Engineers, without a
moment’s warning. Such a dismissal by such an aggre-
gation is a testimonial 1o Mr. Wilmott's ability and
integrity which is the more complete when viewed in
the hight of the fact that out of twenty five applicants for
his position the first choice of the council was a carpenter,
whose friends insist that mental disturbance is the cause
of his actions, not a deliberate desire to defrand. 13e
that as it may, W B. Ferguson obtained the appointment
through copies of testimomals whoue originals have never
so far as we are aware been seen by mortal eye. As will
be seen from his most extraordinary letters to this journal
which we publisk herewith, he claims to be a graduate of
the Royal Mihtary College, Kingston. There is no such
name, however, on the books of chat institution, nor could

The aldermen of Victoria dismissed the’

anyone be persuaded that the writer of these letters had
graduated even from the public school.

The day before his departure for Victoria, Mr, Fergu.-
son called on the editor of Tur Caxanian EncINEER, aud
stated that he had been appointed city engineer of Victoria,
B.C. His statements were so various that they roused
more than usual interest. He had been appointed sole
arbitrator in the Point Ellice bridge claims; he was going
to spend $300,000 on harbor improvements in Queen
Charlotte lslands; he had spent the last five years in
travelling in the United States and South America examin-
ing engineering works.

Of course when the new city engineer arrived at
Victoria and failed to produce the originals of his testi-
monials, even the Victoria aldermen thought there was
something wrong. IHad he been possessed of some papers
to show those sagacious judges he would have been loosed
upon the city to work his own sweet will upon the public
works so far as the aldermen would permit it. Just how
far that would be may be seen when the clause in his
letter is considered in which he states that he has not been
twenty-four hours 1n the city and, every alderman has
explained the situation to him.

One very peculiar feature of the affair is that Mayor
Shaw, of Toronto, wrote a letter introducing Mr. Fergu-
son to Mayor Redfern. Now, Mayor Shaw has a right to
introduce anyone to anyone else if he sces fit and even 1f he
himself knows neither of the parties implicated in the
ceremony, but he should be more careful in the language
employed in these valued communications. In his favor
to Mr. Ferguson Mayor Shaw stated that he * understood
Mr. Ferguson was recommended™ by a certain engineet,
Now, Mr. Shaw understood nothing of the sort. Mr.
Ferguson stated that such was the case and Mayor Shaw
had no other reason for any understanding in the matter
than that. \Vhat a basis that -vas for any statement we
believe we have alrcady shown. It should be stated that
Mr. Ferguson had some years ago heen employed asa fore-
man on street paving work in Toronto, and also that he
unblushingly assured the editor of this paper that he bhad
been the engineer-in-charge of the conversion of the
Toronto Railway from horse-cars to an electric trolley
system. We append the letters referred to :—

Victoria, B.C., Mar. 30, 1899,
Office Canadian Engineer Toronto

Messrs Sir

I promised to write to you when 1
arrived here—uwell I got here last night very tired ~ for I was one week
on theroad— but as comfortable as can be uader the circumstances—
I visited His Worship the Mayer of Victoria - Chas. E Redfern, Esq.
—a very plesant nice person—an he took me—through the Hall and
introduced me to the City Officiols ~and also explained to me an out-
Yine of proposed works in contemplation there will be a great amount of
work here in street paving and reconstruction there has been very
little of that line done here then the drainage is inadequate and will be
entirely remodelled as well as the present \Vater Supply. I have not
had any chanct to examine into the present existing systim Myself for
I am not 24 hours here as yet—but as you know every one of the City
Alderman has their story totell - about what it is and the remedy—well
I bave got to listen to all and say nothing untill I examine everything
myself I will have a very busesy time of it this season—but will find
time to write you a {ew lines now and again how things are going here
and how it is done “There is one thing here which will need a thorough
reform and that is the present method of collecting and disposal of the
city Garbish the method here now in use is for every person to get it
away the best he can—And it looks rather Ancient to sce a number of
Chinaman with long sweep over their shoulders and two large baskets
one at each end of the sweep or pole filled with the Garbage of the city
carring it on their shoulders away to the dump—and no person to look
after or dircct the disposal of them —or direct the affairs of that
department. In some of the yards of the Chineese Portion of the City
the accumulation of Garbage are considerable—the \Vater here is not
the Best.  Victoria is a very Beautiful City Easily drained some very
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finc Buildings but the streots all need completely remodelling, They
havea very good Electric car service and LElectric light system. Vie.
toria is a Stiring City in fitting out partics going to the Gold Region
and it is a very fine climate—the coldest time last winter was 10°
Frost and now the Grass is green-—the Flowers are out in full bloom
and trees partly out in leaf most of the Grain is sown now and some
are comung up through the ground. Please send Canadidn Eongineer
to \Wm. B. Ferguson, City Engincer Victoria B.C. and oblige—I will
write you mor later on.
Yours
W. B. FerGuson,

P.S.—1 enclose cliping from a local Paper—the gentleman says
the he frequently had occasion to sce me in my earilier days when [
was working hard at my calling and also—when I was attending the
Military College—and that he will be here in about a month and call
on me Iam given to understand that my appointment was unani-
mous in the council. W.B. F.

** Among the arrivals from the East who registered at the Domin-
ion last evening was \W. B. Ferguson, C.E., of Toronto, Victoria's
newly elected city engineer. Mr. Ferguson is a veteran in his profes-
sion and has had long experience in sewerage, waterworks and kindred
municipal problems. He is prepared to enter upon the duties of his
new position immediately.”

Victoria, April sth, 1899.
Editor Canadian Engineer
Toronto
Dear Sir
Thiogs are not what I would like here and so I sentin a
commucation to the council declining to accept the Position of City
Engineer here under the Existing Conditions unless the Conditions are
greatly modified and changed—the terms are such that—an Engineer
to have charge of the work must have controll of the men and here he
has not, when I declined to accept the position every one was down on
me then—because—by me wanting to have eatire control of the men—
deprived the alderman from power of putting on men whenever they
wished 50 [ seen 1 was going to have trouble so I quit—so post nothing
up here to me at present I am now going north up the Island and
will write you then—later on—I remain you
W. B. FErRGUsoN.

NETAL IMPORTS FROM GREAT BRITAIN.

The following are the sterling values of the imports into
Canada {rom Great Britain of interest to the metal trades for the

month of March and the three months to March, 1898 and 1899 :—
Threc Montlis to

MonthiM:rch. hi‘f'

1848. 1895, 188, 1899,
Hardware .. coevve ivivnianas £2,032 £1933 £5270  £4.387
Cutlery coveenereiiniincineaes 2,947 3,368 9.559 11,188
Pig iron cieeereiieiianiannas 689 284 2,541 1,046
Bar, etc. eiveercrcinieenieeds g4Iz 545 1,823 1,791
Railroad «veveeveveensccosass . .. 6.922 .
Hoops, sheets,etC. coaeeruranss 697 2,287 3,450 4,030
Galvanized sheets .....co000.. 1,875 741 4:393 1,501
Tinplates.ceeeeeeceenennesss 6,722 9,658 24.50¢ 21,205
Cast, wrought, etc., iron...... 1,081 1,904 5.552 4,344
Old (for re-manufacture, «v.... 323 .. 403 ..
Steel tovieirieienieniioeienies 5205 2,774 15,922 8,463
Lead ..civt venvenineeceneness 1,000 1,505 2,608 2,527
Tin, unwrought ...cecvveneee. 1,838 2,274 2,758 4.907
Alkali . ...iiiiiiiiiiiieies 2,503 1,924 5.457 4,320
Cement covvveneenciansareseas 81 508 1.955 759

CULVERTS AND BRIDGES.*

BY A. W. CAMPBELL,

The majority of Canadians, when visiting Europe, are im-
pressed with the durability and solidity which characterizes the
structures of that country. Private residences are built to with-
stund the wear of centuries. Cathedrals, public halls, libraries,
and similar civic institutions arc constructed, not merely for
the present, but for future gencrations. Among the works
marked by this durability are to be classed the public highways
with all that pertains to them. Canada, in this regard presents
a very unfortunate contrast.

It can justly be argued that Canada is a very young coun-
try, and that England is a very old country; that Canada is not
a wealthy country, and that England is a very wealthy country.
While England is, in a way, a very old country, yet it is not so

*Extracted from a paper read beford the Associat fon of Ontario Land Surveyors.

much older than this country in the arts of civilization, which
should teach our citizens and municipal councils the necessity
for and the means of wisely spending money in permanent im-
provements. And while England is a richer country than Can-
ada, that greater degree of wealth has been brought about, to
some extent, by the very durability which we have so long
avoided. Permanent improvements are the cheapest. Structures
which nced props and repairs within a ycar or two after they
have been built, seem to be in a chronic state of starvation,
with a ravenous appetite for money. Canadians have not yet
outgrown the idea that they live in a pioncer land where the
needs of the present entircly overwhelm the future. In nothing
is this temporary building more apparent than in our highways;
and in no detail of our highways is it more striking than in the
matter of bridges and culverts. At the same time there is no
portion of the making of a road that offers more scope to the
road maker than in providing substantial and permanent water-
ways. Instead of the handsome stone and concrete arches that
span so many of the streams intersecting the highways of Eng-
land, there are to-day in this country scores of wooden boxes
and trusses—flimsy, disjointed, unsafe; the constant source of
accident, and the bottomless pit into which councils are an-
nually throwing moncy in a vain cndeavor to keep them in
repair.

Considerable attention is generally paid to the selection of
a good site for a bridge, and an effort is made to decide in the
interest of economy, usually with a considerable measure of
success. There is, hows - atendency to cling to the line of
original survey, rather ti..n deviate the road slightly, wacn by
doing so, much would be gained in lessening the dimecunsions
of the bridge, securing firm foundations for piers and abutments,
reducing cuts and fills of the approaches of the bridge; all of
which, while they may not decrease materially the first cost, very
ficquently are of the utmost consequence with regard to main-
tenance, and may decide for good or bad, the usefulness of the
entire roadway. The utility of a road with respect to hauling
hicavy loads, is not governed so much by the condition of the
best section as by the worst; not so much by the level portion
as by the stecpest grade. Bridges, forming, as they do, a means
of crossing valleys, are intimately associated with the problem
of judiciously choosing between directness of route, casy grad-
ients, and details of construction. The location of culverts is a
matter of very common error. Water should be disposed of in
small quantities, along natural watercourses, before it gathers
force and headway. Instead of this principle being followed,
water is frequently carried long distances by the roadside, past
watercourse after watercourse, rother than build a culvert or
culverts to carry it away without injury to the road. Where
culverts are nceded, they should pass directly across the road
and carry the water av 1y from it.

The size of bridge or size of culvert involves nice discrim-
ination, in which local circumstances and the class of construc-
tion introduce various factors. For the size of waterway, no
hard and fast rule can be given. Many existing culverts and
bridges were at onc time of sufficient size, but the clearing and
draining and cultivating of the land now permits the water, after
a rainfall, to reach the watercourse in a shorter time with in-
creased volume, causing submerged roadway and flooded road-
sides, while culverts and bridges are swept away. The best
guide to a proper size of waterway, is an intimate acquaintance
with the locality or the evidence of others who are, with re-
spect to maximum rainfall, height of water line, previous ex-
pericnce as to floods, form and inclination of the stream and
area to be drained. kind and condition of the soil, and similar
details. Talbot’s formula, proposed more as a guide to the judg-
ment than as an unalterable rule, is at times very uscful:

Arca of waterway in sq. ft. = C 47 (Drainage area, in acres)3
C. is a variable co-cfficient, and the values given are: * Foy
steep and rocky ground, C varies from 2-3 to 1, ete. For rolling
agricultural country subject to floods at times of melting snow.

and with the length of valley three or four times its width, C -

is about 1-3: and if the stream is longer in proportion to the
arey, decrease C. In districts not affected by accumulated snow
and where the length of the valley is scveral times the width,
I-5 or 1-6, or cven less, may be used. C should be increased for
steep side slopes, especially if the upper part of the valley has
a much greater fall than the channet at the culvert.”
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Waterways should be neither needlessly large, nor of too
small dimenstons, involving on the one hand unnccessary ex-
pense for first construction, and on the other hand, injury to the
rcad, washonts, expensive repairs, and delay to tratiic,

The materials available for culvert construction in addition
to timber, are sewer pipe, concrete pipe, iron pipe, brick, stone,
and concrete.  Culverts are sometimes made of one of these
materials alone, or of two or more m combination.  \When the
dimensions of a bridge are reached, concrete and stone abut-
ments and picrs, with iron or steel superstructure; or stone,
Inick or concrete, alone or in combination, are the materials
gaining favor,

For the small culverts, sewer pipe is very cconomical and
durable if well Iaid. To render them secure against the test of
a Canadian chmate, they should be 1aid with a good grade, and
the ends protected with concrete. stone or brick headwalls with
deep aprons.  The joints should be made water tight with
cement.  These precautions will provide against the action of
frost, and will prevent the culvent being undermined by water
prassing along the outside of the pipe, cither from the ends or
through the joints. Care should be taken to cxcavate a con-
cve bed tor the pipe to rest in, always laying the spigot ends
up grade.  The pipe at the ontlet should be set flush with the
surface of the ground. Ii sct higher than the surface the falt
of water will wash out a depression and will in time undermine
the end of the culvert. A oo rapid grade will cause the same
result. Tt s drequently well 10 cobble-pave the outlet, where
this undermining action is likely to occur.

Excellent culvert pipe of concrete can be manuiactured
cheaply in any gravel pit under the immediate direction of the
municipal c¢ngineer. The pipes are three or four inches in
thickness according to diamcter; which latter may saiely -ud
conveniently reach three feet.  The implements required are of
the simplest kind. The most important are two steel, spring
cylinders, one to set inside the other, leaving a space between
the two cqual to the thickness of the finished concrete pipe. By
* spring-cylinder.” it may be explained, is meamt such a cylin-
deras would be iormed by rolling an iron plate into a tube
without sealing the joint. With the smaller of these cylinders
the edges overlap or coil slightly: but are so manuiactured that
the cdges may be forced back and set into a pericet cylinder.

These two cylinders with joints flush, are set on end, the
one centrally inside the other, and on a firm board bottom. The
concrete mide of first-class cement and well screened gravel,
is then tamped firmly but lightly into the space or mould be-
tween the two cylinders.  The tamping-iron used to press the
concrete into place is so shaped as to it closely to the cyhnders.
The concrete is allowed to stand in the mould for a few hours,
when the cylinders are removed; the outer and larger cylinder
by inserting an iron wedge into the joint, and forcing the cdges
apait; the ner cylinder, by inserting the wedge into the jomt
and turaning the edges so as to allow them to again overlap, re-
turning to the shape of a coil. The outer cylinder having thus
been made larger. and the inner onc smaller, they can readily
be taken away, and the concrete pipe is then et until thoroughly
hardencd.  Just such a number of pipes as are actually required
for the scason’s work nced be manuiactured; the implemens re-
quired arc incxpensive, and the pipe may be made by the
municipalny {or actuai cost. which, aiter a little experience, can
be reduced to a very small amount.  Culverts of coucrete pipe
are laid in a manner similar to thosc of sewer pipe.

There is no departure which would more enrich the high-
ways than the general use of stone and concrete ior the con-
sttuction of bridges and culverts. They cost more in the first
instance. but the longer life, the fewer repairs needed, the greater
cenvenience, the lesser hiability to accident, render them in cvery
way desirable.  Concrete and stone arc the only materials with
which really permanent work of this nature can be coustructed.
Jridges and culverts of rubble masoury have existed in Scotland
and Ireland with scarccly any repairs for more than a century.,
since beiore the time of Teliord and  Macadam.  Concrete
bridges and roadbeds built by the Ramans nearly 2000 years ago
are still in usc in spite of cffortc to destroy, them in military
operatians. The cact of this class of work is constantly decrcas-
ing through the cheapening and improving of ccinent, through
the leseenied expense of pracuring stane and  crashing it, and
threugh growing experience in the use of coment. In Scotland

it is common for farmers to contract for rubble concrete
bridges, provide the stone, and hire masons to do the work. In
this way the entire expenditure is kept in the locality, amoug
the people who pay the taxes, and is therefore, in spite of a
slightly greater cost, not unpopular.  Up to forty foot spans,
this construction is not difficult.

In the construction of a stone arch, the first consideration
is the foundation. The depth to which the excavation wnust be
wade will depend chielly upon the span of the arch, and the
nature of the natural soil on which it will rest. The ciiel ob-
ject is that it shall be secure. If bed-rock comes to the surface
it may be safe 10 rest the base of the arch upon it without
any further excavation. A firm hardpan may exist a short dis-
tance Lelow the surface of the ground.  Bur a quicksand, or
other insccure footing, may necessitate the sinking of piles, or
the placing of a wide, and perhaps deep. concrete base. Bat
the {oundation must be sufticient to provide that the washing of
water camnot undermine it, that the lateral thrust of the em-
barkments cannot move it, nor that the weight of loads cannot
cause it to sink. No more definite rule can safely be given
than to make the most of local circumstances, with always a fair
margm for safety. Full-centre arches, that is, entire semi-circles,
are wasily formued, possess great strength, and have little lateral
thust, but with wide spans, they necessarily rise to a corre-
spondingly great height, and canunot always be employed. A
segmental or fat arch will lessen the rise, but has a consider-
able lateral thrust which necessitates very stronyg abutments.
A compound arch, made up of a number of different circles,
when rightly proportioned, combines the advantages of the two,
reducing the height, and at the same time having an excetlent
appearance.  The thickness of the arch and abutic s depends
on a number of details, the chicf of which are: T ue form and
size¢ of the arch, the quality of the material composing n, and
the character of the workmanship. The haunches or shoulders
sheuld be buailt from the spring of the arch half way to the top.

With regard to the masonry, first-class hydraulic cement
should Le used. The arch stones should be full-bedded in
cement, and cach course afterwards thoroughly grouted. Each
stone should be cleaned and dampened before being placed in
the arch.  Improperly dressed stones should be re-cut, as no
hamumering should be allowed aiter the stones are set. The
ring-stones should be dressed mto a wedyge shape, so that they
will radiate truly from the centre ~f the circle, and should be so
dressed  thut the joints need not exceed three-cighths of an
wch in width.  The ring-stone should be of such thickness as
tu expuse ten inches on the anside or face of the arch. The ex-
tertor oi the arch should be Hushed with 4 one inch cost of
cemem and surface then smoothed off.

Arch-culverts and brdges oi cement-concerete can be more
cheaply constructed than can masonry arches, and, if careful
werkmansiup 1s employed, are quite as serviceable, T hey are
formed by consiructng a curbing and thoroughly ramming the
concrete mio 1t in successive layers, The manner of mixing the
concrete depends on the character of the cement used, some
cerents bamng slow setung, others quick settmyg; some will set
well v water, while others will not; some will allow a consid-
crable proportion of water 10 be used in forming the mortar,
while other coments should be but shghtly mosicned.  One
frature in conncction with concrete culvert work is that, with
the curbing and centres n place, any mtelhgent workman can,
by fullowing the mstructions of the enginceer, lay the concrete.
Manufacturers complain that masons, in the great inajority of
cases, cutircly disregard the instructions given them with
respect to the mixing of camem, and jollow their own methods
of mixing common mortar; while 2 man totally unaccustomed to
work of this description will obey instructions carcfully and
wminutely.  Coucrete cannot be mixed and put in place like com-
mon mortar, and by overlooking this fact, much concreie work
has iailed, and has brought the material into disrepute in some
lecalities.

The most substantial substructures of bridges arc of cither
stene or concrete. In their construction sullicient excavation
must at first be made to properly contain the abutment, and this
carth may be refilled again so as to forin approaches to the
bridge. The cxcavation completed, when concrete is used in
whole or in part. the portion thus constructed must be boxed
and curbed in a substantial manune: the cxact size and shape
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required.  After the concrete has sct this boxing is removed
and carth filled in solidly around the face of the abutments.
Hammer dressed stone should crown the concrete to form a
bridge seat.

Concrete should be composed of first-class cement; a clean
sharp silicious sand, entireiy free from earthy particles and coarse
encugh to pass through a twenty mesh and be retamed on 2
thirty mesh sieve; clean screened gravel, the largest not to be
more than two and onc-half inches in diameter; or in place of
gravel, broken stone that will pass through a two inch ring
These materials should be mixed in the proportion of one oi
cement, two of sand, and thres of gravel or broken stone, witl
just sufficient water to form a plastic mass. The sand and
cement should first be thoroughly mixed when dry, then water
added to make a thick paste, and this thoroughly wmixed again
This mortar is then spread out, and the stone or gravel added,
when the whole is mixed together until every stone is thor-
oughly coated with mortar. \Vhen this is done the concrete
may be put in place and should be spread out and pounded until
the excessive moisture appears on the surface.

The design of iron or steel bridges commonly erected may
Le classified under: The plain beam or girder; the beam truss;
the suspension truss, and the bowstring or arch truss. The first
of these is well understood; the second comprises those trusses
in which both bottom and top chords are essentiai; the third
includes those in which the upper chord only is necessary, in
which the horizontal tic takes the place of fixed abutments.
The style chosen should be governed by circumstances and
cconomy; but apart from this any design is good so long as it
can be accurately analyzed as to the character and amount of
strain in all its parts. On the other hand any design which
carnot be so analyzed should not for a moment reccive con-
sideration. The course pursucd by some, indced most munici-
palities, in crecting iron bridges is likely, however, to result
disastrously, and throw iron and stccl into disrepute. A council
advertiscs for tenders. The companics responding supply their
own plans and specifications. Thus far the procedure is entirely
satisfactory. The difficulty arises when the councils accept the
lowest tender without obtaining the advice of an expericnced
builder of iron bridges as to the plans and specifications sub-
mitted. Cascs have occurred in which a difference of five dol-
lars has influenced a council to aceept a tender for a bridge
which maniiestly, to 2 man of expcrience. was worth less than
the other by several hundred dollars: aud which was indeed
unsafe, offering every likclihood of failure, with attendant loss of
life. and great expense for reconstruction. It is difiicult to un-
derstand the action of councillors. shrewd in other matters, in
the construction oi bridges and other public works proceeding
with such apparemt disregard for the true interests oi those
whom they represent. A\ small sum in sccuring reliable advice
is as much a matter of cconomy in public as in private affairs.

INSTRUIMENTS FOR TEASURING SMALL TORSIONAL
STRAINS.*

KY E. G. COKER, R.A., B.SC., M.L.MLE.,
(Late Scholar oi Peterhouse, Cambridge)

The advances made within recent years in tie scientific
testing of cngincering materials have caused great attention 10
be paid to the design of instruments for measuring small
strains. By far the greater number of such instruinents have
been deviscd for measuring the small strains of extension or
compression in bars subjected to a direct pull of push, and
but littic attention has been paid to instruments, for the use of
cagineers, in the measurement of the small strains in 3 bar sub-
jected to twist. The object of the present paper is to describe
two arrangements of apparatus intended for use in engincering
laboratorics and testing houses for measuring such strains, and
for the determination of the modulus of rigidity. Each instru-
ment is wholly supported by the test bar, being sccured thereto
by screws, which grip the bar at two transverse scctions sep-
arated by a known interval, and the relative angular displace-
ment between these two  sections is measured direetly. The
instruments are adapted to measure both large and small strains.
and are sclf-contained. while they can be used in a horizontal,
vertical. or inclined position.

A x_upcn;& before the British Asso ciatlen feg eAdﬁu <t n';m of Scitree.

Onec form of the apparatus is shown by Fig. 1, and consists
of a graduated circle A, mounted upon a chuck plate B, pro-
vided with three centering screws adjustable by hand. A ring
C. sccured 1o the test bar by set serews at a known  distarce
away, carries i swivel arm 1D in which slides atube I, so that

F H

Fic. 1.

the contact ball F at its outer end can be brought into position
touching the centre of the faced end of a screw micrometer
gauge H provided with a divided head. This micrometer
screw is mounted upon a vernier plate J of the graduated
circle, and can be clamped in any position, the final adjustment
being cffected by a screw N. A silk covered wire connects an
insulated binding screw K upon the ring with the contact ball,
and this wire is joined up in circuit with a simple form of gal-
vanometer L and ccll M to a sccond uninsulated binding
screw on the ring. If the contacting pieces are touching, a
circuit is completed through the test bar, and the galvanometer
needle is deflected.  If now atwisting movement is applied to
one cnd of the test bar, the contacting picces are separated, and
the micrometer screw must be advanced until the circuit is
again completed as indicated by the galvanometer needle. The
number of divisions through which the screw has been turncd
aftards a measure of the angular displacement, and it only re-
wirins 1o calibrate these readings in  terms of angular
micasurement.

The calibration is effccted by reference to the graduated
ci:cle and vernier plate. The micrometer screw is set tan-
gentially to the radial arm, and thercfore its indications are
nearly proportional to the tangent of the angle moved through
but if the faced end of the screw is always maintained at or
abecut its central position, the error introduced by taking the
rcadings as directly proportional to the angular displacement
is relatively small compared with the quantity under measure-
ment, and may be neglected. To calibrate the instrument it is
therefore only necessary to tneasure the number of divisions
corresponding to a small angular displacement of say 10', and
this is casily accomplished by sctting ths instrument in posi-
tion with the circuit complete, and afterwards following up a
known angular displaceinent of the vernier oplate by the
micrometer screw. A simple form of detector galvanometer, in.
circuit with a single dry cell. has heen found to be a convenient
arrangement for indicating when contact takes place, and the
feeble current required does not injure the contacting surfaces.
It is essential that the graduated circle be set accurately upon
the bar, with its plane perpendicular thereto. and its centre coin-
ciding with the longitudinal axis of the bar. An arrangement
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has been devised to effect this, cousisting of two smmlar and
cqual clamp bars, the eyud ends of which take over outwardly
picjecting cones arranged diametrally upon the chuck pl:}lc
and ring. Each main picce has one degree o1 ireedom with
respect to the clamp bars, and therefore two degrees of free-
dom with respect to the other, these degrees of ircedom are
suppressed by projecting plates fitting against corresponding
projections on the main preces, and this connection makes the
ap paratus a ngid whole.  The bar is now inserted, and the
«crewe adinsted by hand as accuritely as possible,

The clamp bars are afterwards removed, leaving the two
main pieees accurately spaced on the bar. while the graduated
cirele remains perpendicular thereto. and very approximately
cemred.  The hght contacting arm is then clamped 1 posttion.
and the bur may now be set in the testing machine. An im:
proved clamp deseribed with reference to the second l'om.\ ol
apparatus may be used instead of the arrangement described
above. and the hand operated chuck plate may be replaced by a
jerm of seli-centering chuck described below. An example of
tests made with this apparatus is given below.  The test bar
was adjustably secured at one end, and a balanced lever of
fiacd length sccured upon the irce end, and hung from the arm
of a scale beam. The load was applied by plicng equal
weights in the suspended pans of the balanced lever and scale
beam. so thit bending movement was as far as possible climi-
inated. Before making a reading. the torsion arm was brought
10 = horizontal position by 2id of a sprrw level. The mean oi
the calibration tests gave 186 divisions of the micrometer
screw as corresponding to an angular displacement of 1 min-
ute of atc. Turned bar of Bessemer steel, length under meas-
urement = 10.25 inches, diameter =0.747 inches, torsion arm
=15 inches, a constant. The fignres in the first column give
the load in the pan at the end of a constant arm—

Load—1bs. Reading. Differences.
0 o ,
&9
1 20 .
2 51 ";
3 77 o
3 103 -._
> -2
3 a8
; 1 0
o 134 e
. -J
7 i70 26
8 203 6
9 231 -
236 =3
10 £} 27
11 283

~0° 23

12 307 "
13 313 e
14 358 23
13 38 -
16 . 310 o
17 435 ;'Z
18 460 2
19 483 ::
20 s10 =2

1i 1 = lenwth of the bar.

d = diameter.
Ty — twisiing movement.

= rclative angular displacement.

C = moadulus of rigidity.

Then ior bars of uniform circular section—
12 Twd
C= T ash
and we have for this test bar
C = 11.700.000 Ibs per square inch.

A second test gave almost identically the same resulis
‘The periormance of the instrnment is limited by the accuracy
of the micrometer screw, and in the present instrument the
sirallest angular displacement capable of measurement is about
fcur seconds of are.  As the contracting bar is nnt heavy, no
difficulty i~ cxpericnced in balancing it. and thercfore its
length may he considerable. This form of instrument is there-
fore adapicd for measuring the strains in long test bars. The
sccond form of apparatus differs irom the preceding in em-
pleving a reading microscope to observe the relative angular
displacement of a radial line wpon the vernier plate. The cdge
of a thick wirc is a very convenient line for observation, and

has been used with notable success it an extensometer de-
signed by Professor Ewing (Proc. Roy. Soc., May, 1895). The
mstrument is shown by Py 20 o which .\ is the graduated
circle mounted upon a chuck B, and furmished with a vernier
plate J, an arm O of which carries a wire P, A reading
microscope is carried in the sleeve R of an arm S nrounted upon

Fic, 2.

the short cylinder C. which latter is gripped upon the test bar
by screws. The reading microscope has an cye-picce T provided
with a glass scale, and a right-angled prisn U is interposed
between this and the objective \V, so that readings can be casily
taken. The tube Q is iree to slide or rotate in its guide R, bu,
in order to readily focus the wire, this latter is carried in @
frame X, pivoted upon the vernier plate J, and adjusted by a
screw. The microscope arm S is secured to the cylinder C by
a divided collar, the two halves of which are pivoted on one side
and the free ends are clamped by screws.  If it is desirable that
the telescope be turned round or released altogether the screw
may be thrown out of engagement. Since the difference between
an arc and its corresponding chord is an infinitely small
quantity of the third order, when the arc is an infinitely small
quantity of the first, the readings of the microscope scale may
be taken as dircetly proportional to the angular displacement,
and tie calibration is effccted by moving  the wire through a
definite angle of 10", and noting the equivalent reading of the
micromeler eye-picce.

Fia. 3.

This instrument is furnished with an improved t{Hrm of
clamp. Fig. 3. consisting of a pair of divided collars a, the
halves being pivoted together at &, and sccured by nuts ¢ Tho
collars are wedge-shaped n radial section to enzage with cor-
responding wide-angled grooves upon the chuck plate and
cylinder, only the angled sides being in contact, so that the
collars are rveadily fixed when required.  The lowes halves 4
oi the divided collars arc connccted by onc or more distance
picees ¢. 30 that when the former grip their respective grooves
cach picce has ane degree of frecedom  with resnect to the
clamp, and this ¢an be suppressed by a pin or by the frictional
grip of the collars, thereby caucing the parts to act as onc
rigid whole inr sctting the instrumient on the bar.

The graduated circle of this instrument is carried by a seli-
centering chuck of somewhat novel form. and a scction through
this is shown by Fig. 4.while a perspective view of the ar-

ry * R



THE CANADIAN ENGINEER 11

rangement is shown by Fig. 5. There are three centering
screws A, the outer cylindrical ends of which are supported
in guides B', and prevented from rotating by pins C' engaging
with slots S, cut in the screws. The screws work in rotating

Fic, 4.

nuts D', provided with bevel pisons E'. gearing with a hand
operated bevel ring G'. so that all the screws are advanced or
receded together.  An additional pinion H' is provided. oper-
ated by a key fitting on its squared spindle J'. so that the
screws are firmly gripped upon the bar.  The inner cnds of
the nuts have a collar bearing K' so that the stregses are
borne by the body L’ of the chuck. and the bevel ring is pre-
vented from seizing by bearing-plates and an adjustable ring
M?* at the back. This bevel ring can be slid back to allow any
screw to be separately adjusted.  Other modified arrangements<

of the chuck have been tried. in which the guide pins have
passed bodily through slots cut through the inner ends of the
screw, and the screw pairs have been inverted, but these modi-
fications have not answered well. An exampic of tests made
with this form of apparatus is appended. the same Bessemer
steel bar being used. Mecan value of cnlibration test—t min-
ute of arc corresponds to 36 divisions of seale. Length under
mcasurement 8 inches. diamcter o.747 inches, torsion arm 13
inches. a constant.

l.oad—Ibs. Reading. Differences.
t 35 .
2 718 :.
3 077 By
4 030 )
40
3 390 4t
0 535 .
7 513 .
8 a7t N
1
9 430 j )
10 359 ©
B 349 40
12 309 42
13 207 -
naz 42
4 225 42
15 283 -
40
16 143 o
17 103 4
18 02 4

and we have for this test bar C = 11,830,000 1b. per square inch.
A second test gave very approximately the same result.  Angn/
lar displacements of I inch can be measured with this form of
apparatus.  As the overhanging arm carrying the microscope
is nccessarily heavy, to afford the requisite stiffness, the length
under measurement is limited.

For the purpose of making the angular displacements vis-
ible to an audience a magniiying arrangement is used, consisting
of a tilting mirror, supportcd upon a tripod. Two legs of the
tripod arc supported by a hole and slot carried upon the ver-
nicr plate, and the third leg is supported upon a plane at-
tached to the other main picce. The spot of light retlected
frem the mirror is caused to move over a fixed graduated
scale, and the angular displacement is therecby made visible.

SWEDISH VERSUS CANADIAN JRON METHODS.*

Iron, its production and its manuiacture, is even more
cssential to the industrial progress of a nation than sulphuric
acid. The former is the bone and sinew of the mechanicat
arts, the latter of the chemical. The vitality of the nations of
the world may be gauged by the amount of these they can
absorb and assimilate. Tried by this standard. Canada is cer-
tainly not conspicuous ifor encrgy. The most cogent apology
for the inicrior position she occupics in the list of irow pro-
ducers is found in the absence of coal i Quebee and Ontario.
But, as these sections are supposed to contain iron ore of ex-
ceptional purity, to be covered with alinost boundless forests,
and to possess sulphur ores rich enough for export, 2 com-
parison is irresistibly suggested with Sweden. where exactly
similar conditions exist, and which is, nevertheless, ot of the
most notable iron-producing and manufacturing centres of the
world.

By all accounts Canada has large deposits of mangamicrous
iron on Hudson Bay, and still larger deposits of higher grade
orc on Ungava Bay. The Newfoundland iron ore beds are
uctable for sizc and accessibility. If ores from the hyperborean
forests of Sweden can be profitably procured to feed the fur-
naces oi Europe why not the Canadian as well 2 For. w0 the
mecdern sailor, the Atlantic is no wider than the Baitic Sca or
German Ocean.

It is not to those iron ores which Sweden cxports. but to
those she treats at home. and to the methods she cmploy< for
overcoming her metallurgical deficiencies that 1T want to draw
ycur attention.  Through Central Sweden with a gencral trend
to southwest and northeast is 2 band of Azoic rocks. the
cquivalent of our Huronian, about 100 miles wid- and 200 long
Foresi covers most of this tract. Within it are the mine-.
which. during the 17th and 18th cemturics. produced the ore
that made Sweden onc of the most important factors in the
iron and copper markets oi the world. \When clicap cnal and
coke became the fucle of the iron and steel makers, Sweden's
preminence waned,  For a time after Bessemer's great inven-
tion was introduced. Sweden's purc manganiferous pig iron was
almost the only material to which it could b: successfully ap-

“Fxtracten  tram a paperread by James Douclae. New Veork, President of the
Ametlean Insthiate ¢f Mining Engincere, before the Mising Convention, Montreal
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plied. But improvements in the process, and subsequently the
adoption of basic converter lining, deprived Sweden of the ad
vantages which, in this respect, her ores offered.  Yet nothing
daunted, Swedish industry and metallurgical skill prevailed.
and to-day she has resumed, not her former position as one ol
the largest of iron and steel manufacturers, but her former 1m-
portance, as the manufacturer on a large scale of the purest
grades of those metals in the world. The intelligence and the
flexibility with which Swedish ironmasters have adjusted them-
selves to new conditions and new requirements, is one of the
most anteresting phenomena of modern industrial life, and one
well worth studying by Casadian metallurgists Again and
again Sweden has led the way in certain directions, and been
diverted from that path by the invasion of her markets by more
favorably situated competutors, and yet she has often found a
new outlet for her energics and her wonderful products. To-
day. more than cver, quality, not quantity, is the aim of her
irormasters.

The ore in the central zone of Sweden is not all of excep-
ticzal purity, or equally low m low sulphur and phosphorus,
and high in iron. Morceover, the mines which yield the present
ores are not the largest, and the exceptional excellence of the
product is secured, not only through the purity of the raw ma-
terial, but also by dint of infinite care in the manufacture. The
mining and metallurgical operations of cven the largest con-
cerns are conductad on what would be regarded on this side
of the Atlantic as an insignificant scale. The furnace and plants
generally are on a cowmparatively diminutive scale. The char-
ceal furnaces are small. the height being from 11 to 18 meters,
or 36 to 30 feet. The average annual product of ¢ach blast fur-
nace is 4.800 tons, or only 13.1 tons =a day. and that of the
largest 40 to 45 tons daily. It speaks well for the steady growth
in production of the country that the figures for every decade
since 1830 show not only a gain in production, but a reduction
in exports, and, therefore, a healthy development of its internal
resources.  All the furnaces in Sweden make yearly only as
much pig iron as one of Carnegic’s great Duquesne  stacks
pours forth weekly. And yet. so intimately interwoven is the
iron trade of Sweden with other of her staple industrics. that
the wealth of that thrifty lttle land, with a population (4.824.130
on December 31, 1893). rather less than that of Canada, de-
pends in no small mecasure upon it.

Sweden's present prosperity is m great measure due 1o the
association of three great branches of industry under common
management, pamely: 1. Iron and steel making; 2. Lumbering,
and 3. Wood pulp manufacturing. Dissimilar as these pursuits
scem they are in reality closely allied.  The high character
which the product of the furnace possesscs, is attributable to
the use oi wood fucl alone. Not a breath of sulphur gas is al-
lowed to taint the iron and steel during its reduction or sub-
sequent manuiacture.  The iron companies which treat the
purest ores find it more profitable to make a moderate output
of extraordinary quality with wood as fucl, than to treat large
quantitics with mincral fuck. But in arder to sccure wood goad
cnough for mectallurgical purposes at a permissible cost, the
iron companics own large forest reserves and convert the bet-
ter grade and larger sizes of timber into dimension humber and
wcod pulp. As an cxample: The largest works in Sweden are
those of the Kopparberg Co. (the Stora Kopparberg Bergstags
Akticbolag) whose property is situated in the provinee of
Dalicorlian  The company produces about 1-10 oi tiie total out-
put of iron and stcel of Sweden. The iorests cover an arca of
736.000 acres. Its sawmidls arc on the Baltic at Shutskar
There the highest grade of lumber goes to the pulp wills, the
scce nd quality to the lumber imills, and only inferior and small
lusnber to the charcoal kilns for usc in the blast furnaces. while
mill refuse and sawdust are converted into gas for other metal-
lurgical purposes. In 1806 the company's mills turncd out
57.300 St. Pctershurg standard = 113,500.620 icct broad measure
and 5.500 tous of pulp. The pulp is made by both the <ulphite
and mechanical processes, the latter being possible through the
posscssion of water power of 13000 hp. capacity The sul-
phurous acid for the sulphite process. comes from the ald
Falun copper mines. from whose ores, in addition to the sul-
phurous acid for the pulp mills, over 2.000 tons of sulphuric
acid are made annually

But the lumber trade of the company’s activities i< insig-

IAN ENGINEER

nificant compared with its iron and steel operations, ‘These are
Lest deseribed in the company’s own arcular, prepared for the
Stockholm Exhibition in 1897:

In the year 1733 the company built their first iron works.
Sivarwnas, based on the then discovered iron mines at Vintyarn.
One iron work after the other was, later on, added. cach in-
tended 1or its own particular speciatty, so that the company
has manufactured iron at some 20 places in all.  So many dith-
cultics met, however, in cconomically carrying on the manu-
facture at so many places, on account of the cexpensive com
tiunications existing, that 1t was decided about 1870 to concen-
trate the iron manufacture, and for that purpose build new
works, for which a place was sclected at one of the big water-
falls of Dala river. This new works is Domnarfoet, wluch is
the largest iron works in Scandinavia, and the largest in the
world, based on charcoal as fuel. ‘To it belongs 160 iron mines
and a number of waterfalls, together capable of developing
abcut 350.000 h.p., of which, however, only a small part at
present is utilized. The works consist yof the following
departments:

Charcoal-making plant, cight large kiins. Blast furnace plant,
with five blast furnaces, six \Westman’s roasting furnaces, re-
ger crative blast heating stoves, ctc.  Bessemer works with five
converters, ecte.  Siemens-Martin works with four furnaces of
15 tens cach.  Rolling-mill plant for sheet iron and plate, wire
rods, rails, beams, channcls, angles and all kinds of merchant
iron. Forge for hammering tool stcel and miscellaneous tonls.
Plate-pressing works for boiler heads and similar articles.
Horse nail factory. The whole iron and steel manufacture, as
stated, is basced on charcoal, by the aid of which it is produced
from the purest ores. The highest grade of steel for cutting
and other tools, for springs, coining dies, ctc.

The principal manufactures at Dommarfoet are: Pig iron,
cxtra pure. Ingots, blooms, billets, and slabs of Bessemer and
Siemens-Martin steel.  Billets specially made for scamless cold
q::lx\‘n tubes.  Projectile steel in large quantities for the Eng-
lish and other armies and navies. Bars in various shapes and
Sl.ccl and wire nail rods, wire rods, rivet rods of Bessemer and
Siemens-Martin  stcel and Swedish Lancashire iron, Ham-
mered bars of Swedish Lancashire iron. Rails. Boiler
and ship plates. Sheet iron, corrugated and smooth.
Pressed and danged work of plate.  Machine-strength-
cned shafting.  Hanmumered steel (miners’ drill steel, tool steel.
shear steel, spring steel, file steel, pin steel, machine steel, file
blanks, etc). Stone-cutting tools, hammers, anvils, etc. Horse-
shoc nails, cte.

The products of Domnarioct are. to a large cxtent, ex-
ported to the great countries of Europe, to America, Austria,
the East Indies, China and Japan.

The company also own two other works, Korsa and Ag.
where cspecially soit Swedish wrought iron is made. The an-
nual production of iron and stecel is: 35.000 tons pig iron; 35,000
tens Bessemer ingots; 26,000 tons Siemens-Martin ingot:;
4.c00 tons charcoal iron blooms; 47,000 tons rolled and ham-
mered iron and steel of all kinds; 1.005 tons horscshoc nails,
beldts, nuts, spikes, etc.

The works yearly usc 450.000 cubic jmetres of charcoal,
150,000 cubic metres of this being made in the kilns at Dom-
narfoct and Shutskar. It is by thus combining these reciprocally
rc.fnlcd interests that it is possible to nake all three rcmuncr.-
ative.  Yet, cven thus, the life of all would be short; in facr,
the iron trade would have heen extinguished long ago. but for
the practice of strict cconomy in the consumption of the veget-
atle fuel and the application of the rules of scientific forestry.
Only about 13 per cent of the total area i~ under caluivation
and yet she exports to Britain $5.000.000 worth of dairy pro
duce In traveling through the country the farms are so scarce
and so hidden away in the valleys of the vast forest clad ranges.
that one wonders where even the 30009 kilomecters of agricul
tural land are, and still more, how what there is can be made o
vield such a balance of agricultural exports. considering how
large a proporticn of the population is engaged in mining and
manufacturing pur<uits. and is thereiore a home consumer. By
far the most evtensive forests are in the north.and are nt;t
available for the fucl supply of the great metallurgical estab
lishments of thie middle ronc.

The forests within reach of the furnaces have, therciore.
been replanted and recut maay timmes over during the centuries
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of minmg and metallurgical activity. It is found that the most
economical life of the coniferous trees is 40 years, within which
period they attain a diameter of from cight to ten inches; you
seldom or never see a larger tree in Sweden or Norway. Cal-
culating from the satistics alone, to make 55.000 tons of pig
iron and charcoal blooms at the Kopparberg furnaces, there are
consumed 450,000 cubic metres of charcoal, or approximately
n:ne cubic metres to the ‘ton of ore, or one ton of charcoal to
the ton of iron of both grades; for one cubic foot of piae char-
coal weighs five lbs. to seven Ibs., say six Ibs., therefore, one
cubic metre weighs 210 lbs., and if 55,000 tons of iron ore are
made at the Domnarfoct workes with 450,000 cubic metres of
charcoal, each ton of iron consuming 8.2 cubic metres of char-
coal, or 1,722 lbs, one cubic foot of pine weighs 189 Ibs, and
therefore, a cubic foot of charcoal weighs approximately 33
per cent. of the weight of one cubic foot of the same wood, but.
taking the reduction of bulk into account, the charcoal from
one cubic foot of wood weighs only from 20 to 23 per cent. of
the weight of the original wood, or 5.04 Ibs. Akerman (in
Swedish Mining Industry Iron and Steel Institute, 1893), gives
the consumption of charcoal per ton of pig iron at from 4.8 to
8.2 cubic metres,a very large margin of difference for different

ores, different charcoals, and different cstablishments.

: . =

5 g £

Name of Mine. 2 S g

7% g & &
; Johannisbergs gruivan ...... ceerreas 61.57 ..... 5.54
Johannisbergs gruivan ........c..el. 6442 ..... 6a3

2 Bispbergs Stor grufva I............. 8.64 448 ...
3 Bispbergs Stor grufva IT............ 375 6.54 ...

4 Norbergs parish D: o Lilla Bads
tgrufvan. i et iiiiii i i eee ceees 7025 ceeee
5 Norbergs faltet new  Skacelbergs
grufvan............ eeieeaas A - X3 SR
6 D: o Old Stora By gruivan........ veers 0005 ...
7 Risbergs faltet speltal......... oo veses 7135 e
8 *Hull Bed ore......... teeererronees e ceee. 6620 17.78
9 *Hull Black ore.......ccnnnnn. ceree eeses 7300 ...
10 *North Crosby ....eivviiiiinn. OO /s b & SN
1 *Belmont coeiiiiiiiiiiiiiiiiii . veees 7280 ...
F R NY £ 1 o Yo e .22 e
13°MeNab coiiiiiiii ittt veees 84842 ...
Harrington, 1873-74—
14 Bristol .coiieeiiiiiiiiiiiiinaae. vee eeees 63.49 1430
15 Fhevant cociieniiieiiieieennes ceeen- ceees 6373 e
16 +Glendower .....oeo.... Cereereetnaas Ll 6232 ...
*Hunt's iron & iron ores, 1866-1869. tRhodes & Co., A.l.of ME. XX. {11,

This, therefore. rather conforms to above calculations

oi 8.2 cubic metres per ton of pig and charcoal blooms, at the
works of the Kopparberg Co. Amerncan practice agrees with
these figures, for instance: 1,922 lbs. of charcoal is consumed
to the ton of pig in the Bay Farm Furnace, Michigan; 1911
Ibs. of charcoal to the ton of mig on the Morgan Farm, Michi-
gan; 2,456 lbs. of charcoal to the ton of pig on Decer Lake.
Michigan; 1,760 lbs.,, or So bushcls of 22 Ibs. cach, make one
ton of iron at the Hinkle furnace. Birkenbine in T. of A. L. of
M. E. VI, 149, trics to reduce the consumption of charcoal to
the standard of cordwood and arrives at the conclusion that
four cords of soft wood will make onc ton of pig iron. If
therefore, only one cord of wood, as hic states, is the yield from
an acre of replanted timber Jand, and four cords are consid-
ered as making onc ton of pig, to make the output of 500.000
tons of pig 2,000,000 acres must be cut over annually. In fact.
hetwever, when a large quantity of charcoal iron was made in
the United States the forest lands around the furnaces were
stripped and yiclded about 30 cords to the acre. Forest con-
servation and careful cutting and replanting arc not practised.

Only in very favorably situated districts can large quanti-
ties of iron be made with charcoal. Such a district would
seem to be the original seat of the iron smelting industry of
the old regime on tue St. Maurice, Province of Quebec, whose
waters are said to drain 200,000 squarc miles of for¢st land,
and at the same time literally breed bog ore, so that the min-
cral and the fuel to reduce it grow simultancously side by side.
(Griffen T. of A. L. of M. E., XXI,, 974). Yet, if there be pure
iron ore accessible to a territory covered by good timber, and
intersected by waterways and provided with abundant water-
pcwer, the establishment of such a combination of enterprises
weuld confer a national benefit and should be profitable, for the
value of such iron and steel is not to be measured by the price
of common pig or ordinary steel. At present, the price of most
Ressemer pig in the United States has been about $1o at the
furnace, whereas Swedish charcoal pig iron is worth £3 c.i.i.
Swedish malleable iron bars are quoted £9 3s. c.if., and hol-
Jew steel ingots, such . ¢ are used for bicycle-tube making, are
quoted at $120 duty paid into the United States,

But such complicated enterprises as those of Sweden can
noewhere be carried out profitably unless the same economical
mcthods are adopted as those applied in Sweden. If they can
be duplicated, it is surely in Canada, for Canada, like Sweden,
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veees  0.45 342 ... 1046 2180 . 58.76 013

... 188 ... 61 2027 08 .. . 02
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veee. 646 275 .oi 1473 ceeee -eee. 5241 0.33
. vee 1042 073 ceiee eeens 012
..... 1.04 540 .... 716 065 ... ... .030
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pcssesses  boundless forests, intricate  waterways. immense
water-power, pure iron ores and sulphur mines. But, should
the fuel or iron ore not be available for work on such a scale
as the operations of the Kopparberg Co., there are ores acces-
sible to the Ottawa, in treating which the sawdust and waste
lumber of that river might be used. Whether the iron ores of
Ontario and Qucbec within casy reach of the Ottawa are as
abundant as some claim, I cannot, of course, decide, but the
analysis published certainly represents ores of such remarkable
punty that they compare favorably, not with the best, but with
the average of Sweden's and Bessemer ores. In the annexed
table, 1,2,3 arc examples of the Domnarfoct Bessemer ores;
4,5,6,7 of good Swedish ores of sccond grade, and 8 to 16
are examples of Canadian ores from Quebec and Ontario: .

Analyses are given of other ores. They indicate ores even
lower in phosphorus. The amount of pyrites in thesc ores
seems to be well within the limit of Swedish practices, where
owing to the methods of firing in charcoal hearths, the per-
centage of S must, nevertheless, be small. * This is attained by
roasting. The gas calcining furnace of Westman is largely used.
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The Canadian ores represented by the 2bove analysis come
nearly up to the standard of Swedish ores from the Norbergs
district, Vestmanlands, and are purer than much which is sold
as Bessemer ore from Lake Superior, taking the following as
cxamples:

Fe. Ph.
Mountain irom «ve.vveeerainenennn 64 045
Homer ..vvviiviiiien e . 64 .035
Tubal oot i e s 2 .003

It is estimated that 700 to 800 tons of vegetable matter go
to waste daily at the mills on the Ottawa, or, say, .430
tons of dry wood. If half of this, or say, 200 tons,
coeuld be comverted into charcoal, in the Ljungberg kiln, it would
yield 55 tons of charcoal and make over 6o tons of
pig iron, while the sawdust would make gas enough
to convert the pig inmto steel and to manufacture the
steel into specialized forms.  This amount of iron may seem in-
significant, vet, it is more than onc-tenth of Sweden’s output.
At present it is costly disposing of this valuable matter as
waste, yet, in Sweden, every grain of sawdust, all the bark.
and whatever will smoulder is carefully collected and turned
into gas. Fish are abundant in rivers which turn hali 2 hundred
sawmills.  Even if the law permutted of the pollution of the
rivers, scli-mterest would fornd. Attempts have already been
made in the United States to utilize sawmill waste in iron
making. The Plattsburg. or Norton furnace, was built in 1877.
as an anxibary to Norton's sawmlls, for the treatment of
Chateauguay ore, but withour much success. The appliances
and metallurgical experience were at that date, however, vastly
inferior to thosc now availabie. The Kopparberg company.
for instance, now uses the Ljungherg continuous kiln, in which
refuse wood is burnt mnto charcoal at 33 per cent, less cost than
in heaps, and with 22 per cent. higher yicld. The company re-
ports that the yearly output per kiln is 200.000 hectoliters
(=550.000 bushels) of charcoal. The kiln is charged by mecans
of hoisting and conveying machinery. The work is mechan-
ically discharged into pockets, when it is conveyed by rope
transportation to the top of the blast furnace. ‘The company
exhibited at Stockholm, tar, acetate of lune, methylated alcohol.
and other by-products of-charcoal kiln.

Waste such as sawdust, shavings, bark, etc., too small or
unfit for conversion into charcoal, is gasified in producers 2
peevliar construction. I the charge be sufficiently open to
allow the free passage of air, the charge in the producer is 12
feet deep, if compact, as when sawdust is being burnt, six feet
in depth. In the latter case, forced blast is introduced, on a 1evel
with the solid hearth, for no grates are necessary, there being
clinkers, but very little ash. Formerly it was considered neces
sary to condense the moisture and the tar before the gas was
buint; but now the ligneous fuel is dried before being thrown
into the producer, and the gas, if the producer be no further
than 50 feet from the furnace, is burnt as it is made. The in-
troduction of the wood gas producer enables charcoal iron to
be made into open hearth steel, and this to be manufactured
into arucles which require high or accurately controlled heat.
andthe gas is made out of material whose disposal elsewhere
cntails cost and serious inconvenicnce to the lumberers.

Ii the circumstances in Canada be as supposed the meth-
ods pursuced in Sweden are certainly well worthy oi study by
Canadian lnmbermen and iron miners. To the combunation o1
the two great industries of jumbering and iron smelting 15
largely duc the prosperous condition of both in Scandinavia.
To practice conservative forestry is what every  enhghtened
cconomist and lumberman on both sides the line preaches, and
what no onc practices on a large scale, nor I fear will anyouc
practise it until obliged Dby law to do so. It requires no
argument to prove that a perenmal blessing is hetter than an
annual one; but before the iull benefit of scientific forestry can
be achicved a large immediate sacrifice must be made, and after-
wards the Jumberman would, 1 suppose. have to be sausfied
with a lower average scale of profits  To associate pulp mai:-
ingg with sawmilling is doing no violence to cither industry.
but it would ccrtainly strain the versatility of our most enter-
prising lumher merchants, were they to undertake as an ad-
junct the delicate task of iron smelting. steel making and tool
manufacturing  Such complex industries must be the product

of growth. But the first step towards the realization of such a
system of exhaustive and cconomical utilization of nature's
retources might be the establishment, if ueccessary under inde-
pendent management, of iron and steel works, convemently
situated to the sawmills of the Ottawa, and under contract
with the cawmill owners to supply mill waste. The failure of
such old enterprises as the Hull furnace need not deter the
promoters of such an eaterprise, if they are satisfied of an
abundant supply of pure orc; for a revolution in iron and stecl
making has taken place within the last 25 ycars. Morcover,
charcoal, iron and stee] are even rarer products than they were
then; for, in 18735, the Umted States produced §135.700 tons of
charcoal pig, whereas the output fell to 235,21t tons in 1897.

The production is never likely to be in excess of the de-
mand. Such iron furnaces and mills need not be on the im-
mense scale of the great coke and coal iron and steel plants.
The famous Saudvik works, of Sweden, which supply the United
States with the finer bicycle steel for tubing, turn out only
20.000 tons of finished product annually. Another company
which exhibited its products in a separate pavilion at Stock-
Lelm, the Finspong, makes only 6,000 tons of open hearth steel
ingots, 6,000 tons of open hearth steel castings, Goo tons of
wrcught iron blooms and 2.500 tons of manufactured articles.
Cempared with the enormous production of the United States,
for example, whose blast furnaces made, in 1898, 11.900,000
tens of pig. the largest stacks touching 700 tons per day,
Sweden's output, if measured by quantity, is alinost inappreci-
able. Nevertheless, by adhering to the principle of never sac-
rificing quality to quantity, her comparatively small contri-
bution of iron and steel to the world’s total, owing to its unique
excellence and its wonderful properties, maintains Sweden in a
prominent position among the metallurgical powers. Her en-
viable position and bright example are, therefore, worthy of
being taken to  heart by Canadian miners, metallurgists and
lumbermen.

" METAL POLISH.

The makers of the U.S. Mectal Polish state that it is the
only polish that does not shrink, become rancid, gunmy,
tough, sticky or hard. They have the contract for furnishing
the U. S. Government, and the polish was awarded four
highest medals at the World's Fair, Chicago. The polish i»
claimed to be a perfect, casily-apphed and non-injurious metal
polish, producing a quick, brilliant and lasting lustre; warranted
frce of acid or grit. It removes stains and produces 2 brilliancy
cqual to new. It is uncqualled for polishing and cleansing gold,
silver and plated ware, show cascs, scales and ctore fixtures,
brass, nickel, copper, zinc and tinware, band instruments, loco-
mative and machine mountings, headlight reflectors. carriage
and harness mountings, dairy and kitchen utensils, meta] strect
signs and cverything in planished metal, This polish paste is
ncu-injurious to the metals or other substances it comes in con-
tact with, or the person using it, and quickly produces, with
little effort, the highest and most lasting brilliance.  U. S.”
Metal Polish Paste is put up in 3 oz. boxes, 1 1b. boxes, 3 Ib.
buckets, or in bulk, at lower prices, and on gross, great gross,
bucket and bulk lots at large discounts. Trial sample sent on
receipt of 2¢ stamp by the Aikenhead Hardware Co., Toronto.

THE CANADIAN SOCIETY OF CIVIL. ENGINEERS.

At a regular meceting of the Canadian Socicty of Civil
Engincers, under the presidency of Duncan McPherson, H.
Irwin rcad a paper written by W. T. Ashbridge, on the con-
struction of the main intercepting scwers of the city of Lon-
don, Oat. It proved very interesting to those present, and a
vote of thanks was unanimously adopted to both the writer
and rcader.

Mr. Irwin also criticized a paper read at a previous mect-
ing, and wntien by W. B. Anderson, student. Mr, Irwin said
that tests on the compressive strength of concrete were
interesting, especially as concrete was so often used in
foundations, though even where used for that purpose
it was scldom subject to its full capacity for resistance to com-
pression except on rock. There were some instances in the
paper where a fulier explanation would save trouble in getting



at its exact meaning. For instance, the method of measuring

the proportions of the cetent, sand and stonc shoukd
be given, and in the column headed * percentage of
water,” it should be stated whether this percentage

is of weight or volume. As regards the “first assumption.”
the cost of sand and stone could hardly be ignored under any
conditions, since the sand would have to be handled, and the
sisae, if broken. could not well cost less than 3% cents per cubic
foot, or 95 cents per cubic yard. The remarked decrease in
strength of the samples with three of sand and 1 of cement
must be noted—as the voids in sand amount to about half its
volume, such a resuit 15 to be expected. It does not seem quite
clear that the compressive strength increases as the proportion
of stone increases beyond the proportion of one of cement to
five of stone, to such an extent as to warrant adding more
stone to get greater strength. A3 nc cengincer would like to
strain concrete up to the yielding point it would be more in-
teresting to give the load at this pont also.

THE LATE F. @. BECKETT.

By the death of F. G. Beckent, which occurred, as noted n
our last issue, at the residence of lus daughter in Inglewood.
New Jersey, Hamilton, Ont., loses a valued and esteemed ati-
zen. Mr. Beckett, who was always very active and cnergetic,
left home in January to spend a short time for rest and
recreation with his relatives in the United States, and was
ready to comie home when he contracted a severe cold, which

F. G. BeckeTT.

speedily developed into pncumoma and proved fatal after a
short illness. He was born in Manchester, England, 68 yecars
ago, where he served his apprenticeship as a machinist, coming
to Canada about 45 years since, and locating in Hamilton. Ile
obtained a position in the engincering shops of the old Great
Western Railway. 1lis ability was readily recognized, and he
soon rose to a prominent place. After serving the railway for
a few ycars he started in business in 2 small way at the corner
of Macnab and Simcoe strects, on part of the sitc now occu-
picd by the Canadian Colored Cotton Mills Co., where he
mai ufactured engines and boilers. At that time there was very
little engincering work done in Ontario, and Mr. Beckett was
oune of the most instrumental as well as one of the pioneers in
introducing many improvements in engines and boilers. He
was also the first to introduce and manufacture the portable
threshing machine engines now so gencrally used in this coun-
tryv. Horse power was then almost universally used for
thresaing purposes. The business grew and prospered, and 1n
1865 the factory at present occupicd by the Canadian Colored
Cetton Mills Co. was built. The firm then cmployed some 300
men, and was one of the largest engincering establishments in
the province. After that came a great depression in trade, and
this, together with several heavy losses, seriously emlarrassed
the company. Mr. Beckett then removed to San Francisco,
California. In a few years he was appointed chicf engincer in
the United States Mint. He was compelled to resign this posi-
tion in conscquence of an order from Washington, which pre-
vented the employment of any but American citizens. Being
too loyal a British subject to become a naturalized American he
resigned and returned to Hamilton, and again went into the
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euginzering business in partnership with J. H. Killey, under
the firm name of the Killey-Beckett Engine Co., by which
name it is still known. While Mr. Beckett was well known in
engincering circles he was probably better known to the citi-
zens of Hamilton as the originator of the Beckett Mouutain
Drive, and the promoter of the Hamilton, Ancaster and Brant-
ford LElectric Railway. Just prior to his death it was gencrally
understood that arrangements had been made for financing and
constructing the line to Br:ml[ord. The drive, which extends
along the face of the mountain from FHamilton to Chedoke
Falls is adniitted to be onc of the most picturesque in Amenca.
Socially on account of his high moral character Mr. Beckett
was greatly respected, and by reason of his kind-heartedness
and genial disposition was liked by all with whom he came in
contact.

THE ROYAL COMMISSION ON SEWAGE DISPOSAL,

Eunquiries are heard from time to time as to the progress
which is being made by the Royal Commission on Sewage
Disposal. The commission has had over twenty-five expent
witnesses before them, including chemists, bacteriologists,
biologists, medical officers of health, and engincers, some of
these witnesses having occupied the time of the commission for
two days cach. Members of the commission have visited the
works of sewage disposal at the following places: Exeter,
Yecovil, Manchester, Rochdale, Chorley. Sutton. Doncaster,
Dewsbury, Bradford and Leeds. They have also been engaged
in determining a number of important questions relating to
the desirability or not of laying down chemical and bacteri-
ological standards which should be obtained by effluents,
whether in the case of domestic sewage only or of such sew-
agc combined with trade refusz.  For this purpose they have
cmployed experts of their own, and it is understood that the
staft of chemists and bacteriologists has just been increased, so
that the cffluents from works of different character can be sys-
temratically studied almost hourly by day and by night under
varying conditions of temperature and rainfall. No statemen:
can as yet be made as to the term over which these experi-
ments must extend, but it is quite clear that they are at present
only in an initial stage, and that, in so far as bacteriological
results are concerned, the commission are dealing with a sub-
ject as to which little expert evidence is available, and that the
matter will have to be examined very deliberately and exhaus-
tively before useful inferences can be drawn. Thesc experiments
are being carried out under the supervision of a committee of
the Royal Commission, consisting of Sir Richard Thorne, F.R.S..
Professor Michael Foster, F.R.S., and Professor Ramsay,
F.R.S.—The * Lancet.”

A NEW AMALGANATING APPARATUS.

When a stamp or other mill crushes ores to a pulp that will
pass through screens of a given number of meshes to the inch.
the maximum size of the particles is indicated, but much of the
mineral is reduced to smaller sizes, and amongst tins is the fine
and leaf gold gencrally known as float gold. Much of this is
causcd by abrasion, which takes place during the crushing of
the ore, as can be readily demonstrated. It a ring or any
metallic article be taken and rubbed across a piece of quartz or
stene, it will be found that a streak of metal is leit thercon.
Urpon examining this with a magnifying glass this will be found
to consist of small particles, which, when liberated, are so fine
that it is practically impossible for them to scttle through the
pulp, as they leave the battery and rush over the plates, the
agitation of the water alone being sufficient to keep these small
particles in suspension. Hence they are lost. All practical
mill men are aware that great loss is caused by failure to catel
this float and flake gold. and to overcome it R. H. Ahn, M. E. pro-
poscs the following treatment: After the ore leaves the stamps and
passcs over the mercury tables, by which means ail the coarser
paniicles of gold are collected, the pulp is to be conveyed to a
pulverizing barrel, which reduces it to a much greater degree
of fineness, from 100 to 150 mesh. The object in grinding to°
this fineness is to liberate from the coarser: particles of rock
and sulphuretes (concentrates) all the very fine particles of
geld. By using the pulverizing barrel, invented and patented
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by Mr. Ahn, it is claimed that all the concentrates, or sulphur-
ey, are ground much finer than the rock matter betore they
are discharged, thus liberating any gold they may contain and
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and two and one-half hours is the time necessary for e treat-
ment of cach charge. Allowing hali an hour for the discharging
and chargmg of cach lot it will be seen that one barrel will

placing it in a condition to be readily amalgamated. By this treat about six tons of ore per day of ten hours. The largest
means separate concentrating plants  we made  unnecessary. size barrel 1s four feet in diameter, and 1s made to revolve fifteen
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also chlorination and cyaniding plants, the whole of the ore and
its contents being subject to only one treatment. As the finely
pulverized ore leaves the grinding barrel it passes into small
bins or hoppers, each containing the exact charge for the amal-
gamating barrel.  These bins. or hoppers. are so constructed
and arranged as to reccive their charge automatically and filter
off any water above what is necessary for the proper consistency
of the pulp when charged to the barrel.  Any water so filtered
frem the bins or hoppers is conveyed into a receiving tank
from which it is pumped into the tank supplying the stamps.
thus saving the possibility of losing any fine gold that may be
carried through the filters. The ore is crushed and ground dry,
the bins require no filters and the moisture, either chemical ot
plain water, is added while the amalgamating barrel is in motion.

When the ore is ground to the desired degree of fineness
it is charged into the amalgamating barrels from a bin containing

the right amount for ecach charge. through a small
circular opening at  one end of the barrel, and
wher  this is  done the onening is  fastened up

by a plug which is held in place by a clamp. in the centre of
which is a screw, thus making a water tight joint. The barrel
is then started in motion by a friction clutch, carrying a pinion
which works into the bevel gear fastened at one cnd of the
shait running through the barrcl. At the opposite end of this
shaft is attached an apparatus by mcans of which cither water.
steam, mercury or chemicals can be added in any quantitics
while the barrel is in motion. and if necessary the barrel can
b so constructed so as to reccive the ore without stopping
To empty the charge from the barrel, when it is sufficiently
treated. the plug is removed from the opening, and the barrel
turned down so that the oapening is at the bottam: the opening
being placed at such a point as not to allow any of the free
mercury or amalgam that may be at the hottom of the barrel
to escape.  \When the barrel is emptied it is so turned that the
opening is again at the ton and a iresh charge inserted The
charge for a full sized barrel, & x 4 fect. is one and onc-hali tons,

tumes per minute. A quantity of frce mercury, specially pre-
pared, is placed in the barrel, and as the barrel revolves, the
mercury stays at the bottom of the barreland thus gives an
exposed surface of mercury during the two and one-half hours

cqual, it is said, to ten miles. The amalgamated cylinder, which
is part of the invention, is inserted in the barrel and revolves
as the barrel revolves, gives an éxposed amalgamated surfase
cqual to that of the inside of the barrel, so that during two
hours and onc-hali an amalgamated surface of over ten miles
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for cach charge is «aposed. By reference to the illustrations it
will be seen that Ly the revolution of the barrel and the cylin-
der, the pulp is drawn down between the cylinder and that part
of the barrel where the free mercury is, so that the pulp con
taining the gold 1s practically rolled into the mercury, or in
other words. the pulp of cach charge 15 expused to an amal
gamated surface of over ten miles, under pressure.

SECTION THROUGH THE CENTRE OF THE AMALGAMATING RARREL,

The sccond part of my invention is so constructed as to
gi\'g‘ a slight rub to the pulp as it passes under the cylinder just
stuflicient to break the surface of any small globules of mercury
or amalgam that may have become coated, and thus render them
more liable to be collected cither by the free mercury at the bot-
tom of the barrel or the amalgamated surface of the cylinder. The
free mcr‘cur,v can be withdrawn from the bottom of the barrel
at any time through the screw plug in the centre of the fid of
the bn.rrcl. The cylinder can be taken out of the barrel, by
removing the lid, and thus allow of the amalgam adhering
}hcn ¢to being  removed, ina similar manner to the
inside plates, or the outside apron plates of a stamp battery.
jl‘h'.- pulp 1s only moistened sufficiently during the early part of
its tra:amlcnt to allow 1t to flow casily, but not so as to allow
anything to float therem, by this means all the pulp must be
drawn down under the cyhnder and forced into the mercury, A\
short time before the barrel is empticd, an extra supply of
water can be added through the shaft at one end, without stop-
ping the barrel, thus thinning the pulp sufficiently to allow any
small particles of mercury that may be separated and carried
up with the pulp to scttle. By the arrangements at one end of
the shaft running through the barrel, steam, water, mercury or
any chemicals can be added to the pulp under treatment while
the barrel is in motion. By reference to the drawing, which is
a cross scction through the centre of the barrel, the action of
the pulp in connection with the cylinder will be readily under-
stcod.

This apparatus is to be placed on the market by Jas.
Ccoper, Montreal, and Fraser & Chalmers, Chicago.

THE ESTI1ATES.

.Thc estimates were laid before the House of Commons
Apx"xl 23th.  The following are the amounts to be voted for
various public works:

CANALS,

Soulanges Canal—Construction ......... Ceeeeienaanan. $334.000
Sault Ste. Marie Canal—Construction. ........o..u.... 20,000
Lachine Canal—Enlargement «...oveneeenerreiennnnnnss 126,000
Lake St. Louis Channel—Deepening and straightening. 3.502
Grenville Canal—Enlargement «oooveeeeensnvnnnonnnn.. 25,000
Lake St. Francis—Hamilton Island Channel, St Regis

Channel e e e et e aeaa, 33,500
Cornwall Canal—Enlargement .........coovvvvnn...... 70,000
Farran’s Point Canal—Enlargement........... Tiiiiene 90,000
Rapide Plat Canal—Enlargement .....o.oovvvnnnnnn... 02,500
Galops Canal—Enlargement «.o.ovvvrnvnennrvennnnnnn. 638,400
North Channcl—Deepening and straightening.......... 55,000
Galops Rapids—Removing ohstructions .............. 50,000
St. Lawrence River and reaches—River, reaches, canals 50,000
Trent Canal—Construction .....eeeeveneerrerunnsnnnns. 843,000

Welland Canal—Deepening entrance at Port Colborne. 350,000
Oxtario Harpors, Etc.

Bowmanville harbor ....... APt $ 35.000
Bruce Mines wharf ......... st teeteee et 10.000
Burlington channel, repairs to piers....veeveneenn.nn.. 40,000
Cellingwood harbor ...ovveieneieine e iieannnnns 60.000
Goderich—Reconstruction of breakwater .ooo.unenn... 46.500
Goderich—Dredging .vooovviiiiiiiiiiiiiniiiinan..s, 20.000
Hawkesbury—Dredging «....oooiviiriieeeiivieinnnn.s $5:000
Kincardine—Repairs to pier and dredging............. 1.500
Kingston—Harbor and dredging......vvvveeenninnn.n. 10,000
Little Bear Creck—Dredging ..ovovviinnnrnnennniennn. 2,

North Bay—Pile wharf ....oviiiviiiiiiiii i, 8,000
Oakville—Repairs to piers and dredging.............. 45,000

Oshawa—Repairs to picrs, providing harbor is trans-
ferred to municipal corporation. who will maintain

Bin future ..oooiiiiiii it e (revote)  8.000

Cuwen Sound—Dredging and pile work . $ 19.6n0
Picton—Dredging .... ...... . 5.000
Port Burwell—Harbor ...... e 45,600
Port Elgin—Construction of Groyne. . 5,000
Port Hope—Repairs to pier and dredgmng ........... 25,690
I’ori Stanley—Repairs to picr and dredging 13,000
Rainy River—Improvements to channel............... 1,500
Ottawa River—Improvements to stecambo. “hannel... 7,200
Saugeen River—Dredging ...oovoviiiiiiienie, e ieee. 3.100
Southampton—Dredging «....o.oviiiiiiiiiiiiiii. 2,000
Sydenham River—Dredging ........... IR 5,000
Thornbury—Dredging ...ooooviiat, Cererenaaenens 3.000
Toronto—Harbor, works at ‘castern entrance, cte....... 75,009
Quesec RiveErs AND HaRBORS.

Ansc a Beaufils—Improvement of entrance to harbor...$ 7,000
Anse au Gascons (Fort Danicl East)—Breakwater..... 4.300
Aunse St. Jean—Pier repairs........ e beeeesiete i, 500
Baic St. Paul, Cap aux Corbeaux—Extension and repairs

L TR 2 11 o S U 10,000
Berthier (en bas)—Ilcavy repairs to wharf and recon-

struction of 470 feet of superstructure -.o.voevuenn 5.000
Cap Sante—Removal of boulders ..... e 800
Grosse Isle—Repairs to wharf ....... et raaas e 2,000
General repairs and improvements to harbor, river and

bridge works ....eoiiiiiiiiiiiiiiinn, et 10,000
Iberville—WHhari coivereeieiniieniniininnnenns Ceeeeaeas 2,
l.ake St. John—Piers, including improvement of ap-

proaches «.ooeveiieiiiiiiiiiiiii i, e .. 2,500
Rivicre a Ia Pipe—Wharf on Lake St. John ncar mouth

Of FIVOT « e ieieencananecssanacnsacnnns ereeeeeae 2,300
Les Eboulements—Repairs to wharf............ Cerenes 2,800
L Islet—WHharf «o.oeeereiiieerensiniernnssmrscnsanccnns 1,150
Lower St. Lawrence—Removal of rocks............... 3.000
Magdalen Islands—Breakwater ........cooeviiiinieiens 10,000
Maria—\Wharf ...... Cereeeaeeae, Ceeereaeareenas P 10,000
Matane—Extension of training pier southwardly....... 4,000
River Cap de Chatte—Pier .....ccoiiviiiiiiiiiiien 2,000
River Chatcauguay—Dredging ......oeioevraiiaennn 5,000
Rivicre du Loup (en bas)—Wharf, repairs and shed..... 3,600
Riviere du Loup (en haut)—Dredging channel from

Lake St. Peter to Louiseville............0n. ceeene 6.000
Riviere Richelicu—Beloeil channel—Guide piers ....... 4,000
Rivicre Saguenay, below Chicoutimi—Dredging........ 8.000
Riviere St. Maurice—Channel between Grandes Piles

and La Tuque—Dredging ...c.ooveveieieiinnanens 3,500
St. Alexis, Baic de Ha! Ha!—Pier.....cooieniiiannen 4.&

St. Alphonse (Bagotville)—Landing pier repairs; shed
Ste. Anne de Sorel—Ice picrs and connecting one pier

with the SHOTE & viverenrneiieiniiieraonssnanascenns 1.000
St. Anne du Saguenay wharf—Works of construction. et¢  1.500
St. Fulgence—Pier and improvements.....ooveveeneens 1,500
St. Jean des Chaillons—Improvement of harbor....... 5.000
St. Laurent—Repairs to whari....ooviieieiiaineninns 4,500
St. Nicolas—Construction of a public wharf........... 1.300
St. Roch des Aulnaies—Wharf......coovviiiaiiiiiinn 3,500
Siliery Cove—Wharf at Pointe a Pizeau............... 5.000

HOT WATER HEATING.*

BY P. TROWERN,

This is a very important mechanical subject, heating with
warmm and hot water. I hope to be able to impress it on your
minds with sufficient clearness. The clements involved in this
are, air, water and heat. The third clement cannot be resolved
into its component parts as can air and water. We know
by fecling that it warms us, but we cannot sec it nor can we
separate it from any substance as a gas or liquid; neither can
we weigh it as air or water, we can measure it by the ther-
mometer, but not by the gallon. Take 220 lbs. of water, i.c..
22 gallons, and heat it with fire, up to 212°, then weigh it again.
and you will find it weighs the same as before, but now meas-
ures 23 gallons owing to the expansion caused by heating. Tt
has therefore gained onc gallon. You have all proved this by
filling your kettle and not allowing room for the water to ex--
pand. then it runs over, the heat expands each molecule or
grain, for ncarly all substances. gas and matter, is composed of

*Fromd a papet read before the Canadlan Assoctatian - f St tionary Engincers.
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grains; take a piece of iron, weigh it when cold, make it red
hot, then weigh it again, it has not increased in weight but it
has in size. Heat is always present and a portion of it is
fornd in cevery substance: latent or hidden heat it 1s called,
and is said to be a iorm of motion, or lifc in fact. Qur think-
ing men are at a loss to know how to describe it or under-
t1and its nature, it must have come from the sun, and at first
the world took it 1n, but now gives it out again by the coal.
wood, oil, and other substances, the same as the light is given
to the moon to be imparted to us for our benetit, while the
sun is giving us hght and heat to the other part of the world.

A knowledge of the clements we have to deal with should
guide us in our choice of the bese material, and plans to bring
about or produce the best article for heating our houses, We are
told that in Picdmont, in Italy, in the year 1347, fireplaces with
overmantels were built in the houses, much the same as in our
country houscs of to-day. in which they burned wood on and-
irons, and the heat given out into the rooms was not ore
than 6 per cent.. so much was allowed to escape up the large
chimney. In the vear 1624 chimneys were greatly improved so
that they gave out 10 per cent., and it was found that it took
15 cubic feet of air to burn one pound of wood: it was also
found that a room 20 feet long. 16 feet wide and 1o feet high,
containing 3.200 cubic feet of air, required 20 1bs. of wood to
raise its temperature 2%°.  In the year 1713 it was found that
a sheet-iron stove placed in the fireplace with six pounds of
wood in it greatly raised the temperature, and that a cast-iron
stove with four pounds of wood in it did the same as the sheet
iron one. Each one had a pipe connected to it. and put into
the chimney hole to prevent the heat oi the room from passing
away up the chimney.

In the year 1716 Sir Martin Friewald, a Swede, residing at
Newcastle, England, made a boiler and pipes to heat his
greenhouses with warm water. In the vear 1777 brick flues and
furnaces were introduced. the bricks would keep warm through
the night. but soon gave way for cast and wrought-iron boilers:
in some places copper was put into pipes and boilers but was
found not to answer as well as cast-iron. and was more
cypensive.

Peat, charcoal and wood were the principal fuels used in
carly days. as coal made too much smoke. In the year 1626
Sir John Hacket made a basket to be put into the chimuey to
burn scea coual or coal that was brought by vessels over the sex
irom Wales and Scotland.  About this time coke was made and

the gas was used for many things. the coke was put into an
ironr: basket and hung in a chimney that had a pipe hole of 8
inches diameter, closed with a valve at will of the user In
1678 Prince Rupert made a basket, standing on brass legs in
the chimuey, with brass handle, poker and tongs to stir the fire
and kcep it going: in 1680 a fire pot was made like a tea cup.
small in the bottom with bars in it. so that the smoke could
pass through, it was placed in an iron ash box with an iron
door to take out the ashes, the air entered the fire from the
top and passcd down through the coke into the ash box, and
then left the box at the iar end through a pipe up the chimney:
this plan was called the down-draught fire-basket, the fire
bellows was brought into usc about this time. Tn 1744 Dr.
Franklin invented different plans with the downward draught
In 1753 Mr. Durns made a furnace or stove for burning coal.

It was ua round iron basket with bars of iron 15 inches wide,
s34 inches decp and 5Y% inches wide; this kept a room 14 feet
squeic at a temperature of about 62° for 13 hours, with one
peck of coal; while it was 4° below freczing outside. In the
year 1813 a Mr, Cutler made a stove and put it into the chim-
ney to heat the room. In a few years from this time Dr.
Arnott calculated that it cost the inhabitants of London more
than two and a half millions of pounds for keeping their
houses as clean as before coal was introduced.

In 1818 the Marquis of Chabonne, in France, found that .o
warm his greenhouse a 4-inch cast-iron pipe expanded one
and one-half inclics per 100 feet, and that a 1-inch pipe has
forwr times more friction than a g4-inch pipe. and that water
raiscd from 100° to 130° will expand from 30 to 4oth part of
itself, which must be provided for when setting the boiler and
putting them together, and that one foot of surface in the
beiler over the fire will supply 30 feet of g-inch pipe. Isaac
Watt tried an experiment at heating his room by having
a coil of copper pipes made and put into his fire basket; the
pipes connecting it were put around his room. with an cx-
pansion vessel up near the ceiling; it worked well for a time,
but the copper pipes and joints were not strong enough, and
besides, it became likely to freeze some cold night. In the
year 1822, the year in which the writer was born, Mr. Bacon
introduced his plan for a house two or threc stories high: he
found that a pipe 34% feet high would give a pressure of 13
Ibs. to the square inch, and that a boiler 3fectlong and 2fect
wide and 2{cet deep, with a pipe 28 feet high above the boiler
weald have a pressure of 30 tons. which led him to sce that it
must be strong and not have flat sides. to contain 73 gallons of
water; e also found that two pipes, standing up 18 inches
above the boiler. the hot or flow pipe would be 178°, and the
return one at 170°, the difference of 8° will keep up a good cir-
culation of water and heat the room. In the vear 1830 Mr.
Perkin invented this plan, and when the Asylum for the Insane
in London was built this plan for heating the building was put
into practice, and when the Toronto Asvlum was ready Mr.
Howard. the architect, copied the plan, and put it in to that
building. In 1851 the British Museum was heated with it, as
well as the Bank of England. postoffices and other large build-
ings in London. Two of the cottages in connection with the
Teronto Asylum are now heated with this plan. I put them in
about the year 1867. 1 do not think that this plan can be found
in any other building in Canada: it has done good duty during
the last cold winter; it is a little more expensive than our im-
proved plans in the main building. Some 43 years ago I was
appointed to take charge of this plant; it was working very
badly. but since then it has done well. About 20 years ago 1
saw great improvement could be made. 1 laid my plans
beiore the Govermment. which after scrious consideration
granted the necessary funds to carry them out: about twelve
years ago I took out cight of the furnaces and put in two
boilers in their places, which have done well. The four furnaces
now in the cottages we intend to move and replace with one
beiler for cach, soon.

DAl1 BUILDING.
Lditor CANADIAN ENGINEER :

Referring to Mr. Fielding's views re construction of dams,
as courteously expressed at page 349 of vour Apnl issue, tlus
gentleman is no doubt right, that in computing for f{actors to
ci1aes section of dam wall, some consideration should be due to
Tength of structure; as a short dam would evidently derive some
resistance to its giving, by friction at its abutting ends. l.ook-
ing around in my mind’s cye for some abetting theory or prooi
of the correctness of Mr. Ficlding's holding in the premises, it
occurs to me that he might predicate his assertion as to length
of dam, on the fact that the cutting up of the length into two
shorter stretches evidently adds to the efficiency as exemplificd
in the lock gates of a canal, where with the same thickness, the
half dam or wall across the Jock makes it sufficiently strong to
stand the pressure, which it certainly would not do if a wall of
the same size or thickness ran straight across from side to
side, with aimost double the length of structure. But this very
mode of construction of a lock gate is also an argument in
favor of the arched structurc as compared with the rectilineal:
and notwithstanding that thie up stream arching or its
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efliciency is disputed, and was so in the discussion by engineers
relatmg to the proposed "Quaker Dam” at New York;
still would it scem  that there must be something suggestive in
the fact of a lock-gate-dam being thus arched up stream as it
is, or thrown into a truss to stand the pressure, which it could
not do if built straight across, and in a single flap or section
from wall to wall, unless made considerably thicker. -This is
another fitting matter of enquiry, never as yet theoretically or
practically discussed, for our friend Bovey, and the McGil
faculty to exercise their mgenuity on, with request that he will
air them. Cuas. BatLLaIkGE.
Qucbee, Aprit 12th, 1809,

LUBRICATOR FOR COrMPOUND ENGINES.

The accompunying cuts show frout and side views of the
double sight feed lubnicator made by the Detroit Lubncator
Co.. Detroit, Mich,, for use on compound engines. Each sight
feed is * equalized,” that is, it1s furnished with an equalizing
pipe S, which supplics a current of steam to carry the drop of
oil, as soon as it rises through the glass to the steam chest.
They are also cquipped with features which prevent siphoning
or unsteady fceding, and a regular feed is maintained, it is
claimed. under all circumnstances, to both the high pressure and

the low pressure cylinders. The long cexperience of the makers
in the manufacture of locomotive cylinder Iubricators, in
which, oi course, both cylinders are supplied with oil from the
one lubricator, has enabled them to mect and overcome all
contingencies liable to arise with this class of enginesy They
also make triple sight iced, and quadruple sight feed lubricators
for use on triple expansion and quadruple cxpansion e¢ngines.
Any further data that may be desired will be furnished by the
manufacturers on application.

INMPROVEMENT IN CAST-IRON FLY-WHEEL DESIGN.

There are a great many fly-wheels built by the makers of
medium and low speed engines that ave made in halves with the
joints placed midway between the adjacent arms, and these
wheels are often run at a higher rim speed than are the larger
built-up wheels, which as now gencrally made have the joints
in the rims at the ends of the arms, says F. W. Salmon, in a
recent issue of The Street Railway Review. The radial cen-
trifogal force acting uniiormly round the rim like a fluid pres-
surc tends 1o separate the rim, and the joints, no matter where
placed. must resist this stress.  The centrifugal force of the por-
tiun between the arms acts to load that portion as a beam and
thus additional stresscs arce introduced. The point in this por-
tion at which the joint is placed greatly affects the stress placed

on the joint. Considering the solid segment in Fig. 1, we have
a beam fixed at both cnds and uniformly loaded. The maximum
bending moment under such conditions is WL < 12, where W
is the total uniformly distributed load and L the distance be-
tween supports. This maximum bending moment occurs at the
two supports: midway between the supports the moment is
\VWL = 24. There are two points, about one-fifth way from cach
support, where the moment is zero, these being the points of
centrary flexure.

If we place midway between the arms a joint of the type
shown (with inward projecting lugs to reccive bolts) in the cut,
we practically have two beams fixed at one end. The maximum
bending moment in cach of these beams, fixed at one end and
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uniiormly loaded, would be WL -= 8, where W is the total load
on both beams and L is the total length of both beams. This.
it is seen, is 30 per cent. greater than in the solid segment,

If the joint be placed, as shown in Fig. 2, about one-fifth
from the end of the segment at the point of contrary flexure,
the bending moment, Mr. Salmon shows, at that joint has to
resist only the stress tending to separate the rim in halves.
Clanging the position as here suggested does not add in any
way to the cost of manufacture, nor docs it make the joint as
strong as the solid rim, nor does it climinate the stress the rim
belts are generally computed to stand, that of holding the two
halves together; but as the joint lugs are usually made, placing
them nearer the arms lessens the stress in the section of rin
where the joint occurs, conduces largely to cause the wheel to
revolve at a high velocity as a true circle (instead of as an
ellipse, with the joint on the major axis), and reduces the stress
in the bolts from the joint “ giving ”’ or “ opening ” slightly, as
is co often the case.

fRON PRODUCTION.*

BY GEO. E. DRUMMOND,

Canada. like the rest of the world, has produced unusual
quantities of pig iron in 1898, Following the usual course and
reviewing bricfly the iron markets of the world, we have first
the United States, showing a most remarkable record for 1898
as far as production is concerned. and a wonderful ratc of con-
sumiption that already, in February, 1899, indicates almost a
fan:ine in iron and products of iron. Figures for 1898 show
that the United States produced 11,773,934 tons of pig iron, and
this cnormous production goes on at an increasing ratio. The
gicat revival of trade in the United States. brought about by
two successive years of splendid crops and conscquent increase
in railway carnings. which cnabled the railroad companies to
undertake vast expenditures for new rolling stock. is tiie cause,
no doubt, of a great deal of the revival, but everywhere most
satisfactory cxpansion is marked in all lines of manufacture of
which iron is the basis. The lessons of the war with Spain
will probably result in a great expenditure being made by the
An.crican Government in perfecting their coast defences, and
all this is in the direction of an increased utilization of iron.
The export trade in the Tinited States in 1898, in all kinds of
mctals, reached the cnotmous sum of $120.000.000. In the item
of pig iron they exported 230,000 tons. With the scarcity of
iron for home requirements at the present moment, it is not’
likely that they will press the export trade unduly in 1899, and
the iron producers of other countries (and not least of all
Canada) will have a chance to gain strength to meet future com-
petition from the United States.

*From a paper rcad before tha Canadian Kﬁnﬁéﬁsﬂmlc.




Great Britain.—The Brtish sronmasters hold second place
as the iron producers of the world to-day. The total records of
iron produced in Great Britain in 1898 are not yet to hand, but
it is pretty safe to cstimate an output aggregating 9.500.000 tons.
as against a production in 1897 (revised figures) of 8.796.463
torrs. The use of British iron has ahlmost ceased in Canada,
and while that does not mean that Britain is not holding her
own in other markets, still the situaticn is a somewhat grave
one far British iton producers, inasmuch as their ore supply is
growing more precarious every day. The life of the Spanish
iron mines, upon which Britain draws heavily for supplies, is
already well understood to be but short. The product of the
home mines grows steadily less, and it will be well for Great
Britain to look 10 her colonies, such as Canada and Newfound-
land, for her future source of ore supply. The indications are
that this course alone will enable her to hold the position that
she has held for so many years. The British home trade in
iron has been very prosperous in 1898, exceeding that of any
previous year. In shipyard and railway work, and in all branches
of the iron trade, manufacturers have been exceedingly busy,
and, with more or less freedom from strike difticultics, Great
Pritain emerges at the close of the year with a splendid record.
but Canadians regret to note how very much * out of touch”
they are to-day with the British ironmasters, who formerly sup-
plicd this country, and who have been replaced to a very great
extent during the past few ycars by the iron producers of the
United States.

Germany and Luxemburg —Enormous strides have been
made by the Germans during the last three or four years in their
non industry, and the figures of production for 1898 (Germany
and Luxemburg), 7,402,717 metric tons, come so close to the
records of the British ironmasters that there is grave cause to
fear that unless most vigorous measures, political and cconomic.
be taken by Great Britain, her rank as an iron producing nation
may be displaced by Germany, as it has been by the United
States.

Canada.—The output of the Canadian ijurnaces for 1848 ¢a-
ceeds that of 1897, Adsvices 1ccenned frum Hamilton, Ont,
New Glasgow, N.S, and Radnor Forges, Que., report a com-
bired gross tonnage produced of 75920 net tons of pig iron.
23,541 tons of steel, and 2,276 tons of forgings. The combined
tonnage of pig iron in 1897 was 37,904 net tons. The works at
Londonderry, N.S., were closed down throughout the year, the
company being in liquidation, but this not because the market
could not absorb their full output had the works been runming.
Everywhere the product of these Canadian furnaces has given
entire satisfaction, so far as the quality of metal produced 1s
coucerned. The work of developing the Canadian nunes has
been carried on quietly, but steadily, and the new vear opens
with splendid prospects for a very much larger production of
Canadian metal in 1399. The new charcoal furnace constructed
at Descronto, during 1898, has just been put into blast, with an
average output of 30 tons uf charcoal metal per day, practically
doubling the daily productiun of charcoal iron in Canada. A
new charcoal furnace is projected for Midland, Ont., by the
Canada Iron Furnace Co., Limited, of Montreal, and Radnor
Forges, this being a branch of thcir business at the latter point,
but the intention being to manufacture at Midland an iron
similar in quality to Lake Superior charcoal, and which is re-
quired for mixture with the special charcoal metal now made at
Radnor jrom the bog and lake iron ores of the district of Three
Rivers. The new Midland furnace will have a daily capacity of
from 60 to So tons of charcoal iron. A four-furnace coke iron
plant, of large capacity, is projected by American and Cana-
dian capitalists at Sydney, C.B.. where the ores of Newfound-
land will be smeited with Canadian coal.

Other furnaces are talked of. but those alrcady mentioned
will turn out sufficient iron to meet all the immediate wants of
Canadian ironfounders. and doubtless a considerable quantity of
the metal produced will be exported to Europe, especially, per-
haps, from the proposed Cape Breton plant. The time is rapidly
approaching when the product of the Canadian furnaces will
have to be carried (on a larger scale than the present) to the
finished stage of iron and steel of all descriptions, there being
an ample and increasing home market for such products. The
following are the records of the furnaces at Hamilton, Ont..
New Glasgow, N.S., and Radnor Forges, Que., for 1808:
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THE HAMILTON BLAST FURNACE CO., LTD., HHAMILTON, ONT.

Ore smelted (tons of 2,000 1bs.) ... .ocouinul.. 77,023
Scrap aud mill cander (tons of 2,000 tbs)....... s.014
Limestone (tons of 2,000 Ibs.).............. vee 13,799
Coke (tons of 2,000 bs.)..coooviiiiien.,.. cees 50,407
fig iron product (tons of 2,000 lbs.) ........ . 48253
Avcerage number of workmen....o. e, 130
Wages paid for labor........ e teteeereeeeaaaes $91,470
Value of pig iron at furnace.....o.ooviiivann.. 530,789

‘The coke used at this furpace is all of American make and
the same applies to a considerable proportion of the iron ore
smelted.

1HE NOVA SCOTIA STEEL COMPANY, LTD., NEW GLASGOW, N.S.
Production for 1898:

Pig iron (net tons)........... eereaene e e 21,627
Steel made (1€t tONS) . vveeetineerverrenienennnn. 23,541
Forgings made (net tons).....oovvevninennnennss 2,276
The materials used being as follows:
Coal (net tons) ......... Cheeeeeeeeeeaaas cheaen 107,000
Canadian ure (NCL tONS). .. viieeeerereerennerans 19,000
Newfoundland ore (net tons).....c.cocvveennnn. 15,000
Spanish or Cuban ore (net tons).............. . 6,00
Coke (NEt tONS) viverrenierneneeennnnnniencanns 32.000
Limestone (net tons) ..ovvvveeruenesnseecennns 18.000
Average number of men cmployed.............. 750
Wages paid—about ....... feeierene seeeessa..$280,000

These figures do not take into account the men employed in
mining coal, nor do they include the various parties employed
prefessionally and  otherwise and not paid directly by the
company.

In addition to the operations carried on by this company.
they have, during the year, been working their Newfoundland
iron orec property more extensively than ever before, having
shipped to Germany and Scotland about 7303 gross tons.
besides bringing over 30,000 tons to their own works at Ferrona.

The Canada Iron Furnace Co,, Ltd., Montreal and Radnor
Forges.—Owing to the plants being overhauled and improved
during the year, only about eight months’ is to be considered.
The production during that time was:

Special charcoal pig iron ......... 6.040—420-2,000 tons
Charcoal made .....................580.100 bush.

Ore made ..... et rtiaiaiae. .. 14,400 net tons
Limestone flux made ............. 1,432 net tons

Average number of men employed  Goo

This company used Canadian material entirely. As usual,
the labor in connection with this furnace was principally drawn
frem the farming class, and the field work is, therefore, of a
nore or less intermittent character, being performed at seasons
of the ycar when the farmer is not engaged in his usual agri-
cultural pursuits. A very large number of horses are also em-
ployed in teaming the ore and wood necessary for the supply
of the furnace.

*The product at Radnor Forges continues to attract most
favorable consideration from engincers abroad. as well as at
home During the yecar, shipments of *“ C.I.F.” spccial char-
coal metal were made from the furnace to leading establishments
in Great Britain, France, Germany, and the United States, and
the demand for this special iron is an increasing onc. The
furnaces in blast show a healthy, strong, business growth, and
the projected furnaces (all in strong hands) now coming into
the ficld is good evidence of the fact that we are on the eve of
a very considerable expansion of the native iron industry. A
great factor in bringing this about is the settled condition with
regard to the Governmental policy of encouragement. If that
policy is steadily maintained for a few years to come, Canada
will have an industry that she may well be proud of. one that
will strengthen and build up every other kindred industry in the
Dominion, and an industry, too. that will be useful in an Im-
perial sense, making for the independence of the Empire in so
important a commodity as iron.

THE SECOND ANNUAL CONVENTION OF THE MARITIME
ELECTRICAL ASSOCIATION.

The second annual convention of the Maritime Electrical
Association was held. pursuant to announcement, at the New
Victoria Hotel, Halifax, on Tuesday, April 18th. The Ex-
ccutive Committce met at 9 a.am. to transact business relative to
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the admittance of new members to the association and its finan-
cial condition. The opening session of the convention was held
at 1o aam. with the president, F. A, Bowman, m the char.
There were present the following members: J. H. Winfield, I
A, Hunter, G. M. MacDonald, J. W. Crosby, W. A. Winfield,
H. P. Archibald, I. H. Smith, G. C. Seibert, R. T, MacKeen.
F. A, Hamilon, W. L. MacDonald, W. Luke, P. A: Free-
man, S. G. Chambers, . R. Colpitt, Jas. Graham, C. E. Harris,
J. D. Briggs, .\. Miller, A. E. Souliss, J. A. Anderson, W. X,
Pickles, J. L. MacDonalid.

After a few opening temarks, the president called upon the
seeretary to read the minutes of the last mecting, held in
Halifax, September 27th, 1898, Upon motion the minutes
were adopted.

The presidem then delivered his annual address as  fol-
lows: ** We have now passed through the first year of our ex-
istence, and have found out what are our powers and what our
limitations. We held a couvention during Exiubition week, last
Septerber, which was afairly successful one, and would have
been much more so had not the weather interfered with it as
it did with pretty much all arrangements of that week. In
sgite of this, one of the objects of the association was distinctly
advanced by the meceting, Several of the out of town mem-
bers made the acquaintance of cach other and the town mem-
bers. One feature of this meeting wis most valuable, and will.
1 hope, be repeated this time. Several matters were brought
up and discussed that were of dircct interest to the members
present, and personal experiences on these were freely ex-
changed. With a view to encourage this, we issued a circular
t, the members asking if there was any  question that they
would like to bring forward. The response to this request was
not as full as I would like to have seen, but we must not ex-
pect too much at first. We have a few questions that will be
inticduced for discussion as opportunity arises, and hope that
some of these who did not answer the circulars have brought
cuestions with them, and will bring them up for discussion, [t
is the discussion of the smaller and more local issues that I
wish to cncourage in this association. As I think I have said
before, we can depend on the larger associations and the tech-
rical journals to furnish us with valuable papers on the main
principles of the industry. We should, therefore, devote our
attention more to smaller details.  Steady progress has been
made in the clectrical industries in these provincas during the
past year. While we cannot expect to sce the very large trans-
micsion scheme undertaken among us just at present, some
smaller ones have been well worked out on modern lines, and
some steps have been taken in connection with larger projects.
All this going to show that our people have grasped the great
possibilities of clectrical power. Amang the many steps in ad-
vance that the industry has made during the past year, one
that should be most seriously studied by the smaller stations.
is the question of forced draft in the furnaces, \Vhile this mat-
ter has been cowing steadily to the front for some years, it has
lately been pushing itself into notice most markedly. Sume
ren arks on this subject were made at our mecting last Septem-
ber that showed that our members were studying the subject
and stand ready to adopt new ideas when it becomes apparent
that they will pay. I hope that further information may be
breught out at this meeting from those who have had practical
experience in this matter or who have given it study.”

Mr. Hamilton expressed his pleasure in listening to so able
an address. In the course of his remarks he also stated that
the suggestions made by the president were good. After some
fiting remarks upon the zeal and untiring cfforts displayed by
the president during his term of office, Mr. Hamilton moved
that a vote of thanks be tendered Mr., Bowman. This was
seconded by Mr. Colpitt and heartily approved of by the
nmembers.

The president, replying, expressed his thanks to the meet-
ing. He felt that he had done what he could, being hampered
to a large extent in his duties on account of living at such a dis-
tarce from the majority of the members. In the course of his
ren arks he again referred to the advisability of clecting the
members resident in Halifax to the offices of president, vice-
president and sccretary, also suggesting that a sufficient num-
ber of Halifax members be clected to the Executive Commiitee.
in order that a quorum could be formed at short notice, if
necessary, without difficulty.

The secretary, J. H. Winfield, then read his report, as
follows: At the meeting of organization held last April m
Halifax, we had the names of fifty-six persons who were inter-
ested in the formauon of this association, and had expressed
their wish to become members. That meeting was a success.
and the prospects scemed good for the formation of a very
uscful society. Since that time every effort has been put forth
by the officers to further increase the membership list, though
aprarently with not any great degree of success.  Circulars ot
information have been sent to all persons in the province
whose names we could obtain, that were cligible for member-
skip. Only three new members have beén added during the
year, but we trust that our cfforts have at any rate broken the
grocund, and that the fruits of our labors will appear Jater. Two
mectings of the Exccutive Committee were held during the
year, and various plans were discussed for rendering the asso-
ciation of as much value as possible to its members. The fol-
lowing statement will show the financial condition of the asso-
ciation at the close of the year, March 3ist, 1899:

RECEIPTS,
46 membership fees at $2....oiiiiiiiiia $92 00
EXVENDITURE,

Rent of room for mecting, Apnl, 1898.......... $ 500
Books, cte., for secretary. ...veiviiiiieiiiiianenns 435
Membership certificates ...oovviiiiiiiiiiiiiee 6 20
Printing ....... Cherteeentitae e Ceeetecaeeans 34 50
Rent of room for meeting, September, 1808...... 5 00
75 copies of report of meeting, September, 1898.. 3 75
Expressage and telephone ...oooveiiiiiiiiiial, 1 50
POStage t.oiiiniiiiiiii i e 10 00
Cashin hand ... iiiiiiiiiiiiiiiii it iiienanans 21 70

$92 oo

The total membership list at the close of the vear was 39.
There were four new members clected at the executive meeting
this mornming, bringing the number up to 63. There are thirteen
fces for last year still remaining unpaid.

Mr. Anderson moved, scconded by Mr. Chambers, that
the report be adopted, which was carried. A short time was
then devoted toa general discussion as to the standing and
firancial condition of the association, the general opinion being
that, although the record of the association during the past
year had not been particularly bright, yet the present year
premised better sucsess. The election of officers for the cn-
suing year was then proceeded with. Tor the office of presi-
dent Mr. Chambers nominated P. R. Colpitt, of Halifax, the
retiring vice-president.  Mr. Colpitt, however, feeling that it
weuld be impossible for him to accept the nomination, nomin-
ated F. A. Huntress, of Hahfax, for the office. This was sec-
onded by Mr. Anderson, and met with the universal approval
of the members. For the office of vice-president, R. T. Mackeen
mc ved, scconded by Mr. Chambers, that Mr. Colpitt retain his
office as vice-president. This motion also met with the ap-
proval of the members. Mr. Chambers nominated Irving Smith,
of Halifax, as sccretary-treasurer. Mr. Smith declining the
ncmination, Mr, Chambers nominated Mr. R. T. Mackeen,
who was ciccted to the office,

The following members were then elected to the Execcutive
Committee: H. Brown, St. John, N.B.; J. Eddington, Monc-
ton, N.B.; J. A. Weddel, Charlottetown, P.EI.; S. G. Cham-
bers, Truro, N.S.; W, Pickles, Trving Smith and J. A. Ander-
son, Halifax.

Mr.- Miller moved that a vote of thanks be tendered to J.
H. Winficld, the retiring sccretary-trecasurer. This was sce-
onded and carricd unanimously. Mr. Winficld expressed his
gratitude to the members for their token of regard. In the
ccurse of his remarks he referred to the suggestion made by
Mr. Bowman in regard to the difficulty expericnced by the
officers in fulfilling their respective dutics, owing to their living
at such a distance from the majority of the members. He
thcught that for the first few years the principal officers, at
least, should be so located that they would be in touch with
mest of the members, thus increasing their opporivnities for
developing the association. Tt was then moved and carried
that the selecting of place and date of next mecting be left to
the newly-clected Exceutive Comnmiittee.

Durinyg «ne convention the following papers were read and
discussed: Iron-armoured Conduit Installation at New Drill
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Shed, J. R. Griflin; Fire Alarm Telegraph Systems, 1'% R, Col-
e, city clectrictan, Halifax; Renmiscences, £, A Hamilton;
Church Wiring wuh lron-armoured Conduy, Jo AL Anderson:
Stcam Engineering, P. Freeman, chief engineer Habifax Tram-
way; Electric meters, R. T, MacKeen; Telephones, J. 1, Win-
field, of New Glasgow; Thstory of Electrie Laghting in Habfax,
W, Pickles.

AUTOMOBILE PROGRESS

One striking feature of the developments of the past jew
months 1s the comicnon that has permeated all classes thay the
horseless velnele 1s a success.  Even the * compressed air ™
exploitation, which 1s looked on with suspicion by most sober-
minged people, and is a stock speculation in winch Richard
Croker and the Tammany leaders are to make large profits- -
even this scheme has been passed upon as feasible mechanically.
and as likely to be a financial success i only done upon @
sutticiently large scale. Evervwhere, indeed, the same note >
being sounded—the horseless vehicle has come,

A large factor in this sound public opinion is the business-
like developments of the past few months in the matter of
the manuiacture of horseless vehicles. It would be impossible to
trace all the lines of effort that are being made in all parts oi
the world in this direction. France is forging ahiead. and hold-
g the long lead obtained at the start. The English are fol-
lowing neat. The people of the United States are waking upe.
but the New Jersey law winch allows a company to be formed
with $0.01 in the treasury and $9.009.000.99 10 be " tloated ™ on
a gultible public. is bound to do great damage to the busmess.
as similar ~ flotations ™ dd v England ree years ago. A< a
matter of fact, there is not to-day on the United States market
a thoroughly workable, ‘nechanically depeadable motor, al-
theugh there are 63 manuiacturers at work. The clectrics are
all tremendousty heavy and at the same time comparatively
reflicient, while the gasoline is still in the experunental stage
to a large cxtent. One of the astounding things to a reader

of the awtocar journals is that <o far no American company
has< made arrangements to push the French automolbules, which
have proven so successiul in actual runming, although unsightly
Of course the Americans expimn tlns by saying

wnd heavy.
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that the Freach autocars are too ugiy, aad not in accordance
with the United Staces desire for neat and matty velucles of all
kinds, for which they have a reputation which s <acred to them
as a aation.  The Amencan rubber and battery trusts are plan
mpg large thgs and puttimg down a heavy oot on all
conpelitors.

Since vur fast iane the Canadian Motor Syndicate, proncers
of the movement in Canada. has establiched works aa the
fnetary premiiscs. 710-724 Yonge strect. Toromto, and arc al-
reasly erowded with o~ders tor ciectric molcts, delivery vans
and carriages. The Motet appears to be popular already. Since
our jorimer mention of at, several improvements have been in-
treduced in its construction, notably in the frame and wheds.
<o as to make it much stronger. and provision has been made
{or the same frame to carry cither a 3o-mile or 30-mile equip-

ment—the boxes of cells being instantly removable from the
side, as shown in the illustration presented herewith, With this
censtruction it will be possible, by usce of duplicate battery, to
keep a motet out constantly, making a total of 100 miles per
day—thus doing the work of five horses on light loads such as
butchers and grocers carry.

The Fischer Equipment Company, of Chicago, are repre-
serted in Canada by the Motor Carriage Company, of Ontario,
in which large sharcholders of the Canadian Genceral Electric
Co., are interested, H. P, Dwight being president, and Fred.
Nichols, manager. The company propose to manufactu.e
under the Woods' patent in Peterboro, at the works of the
Cai adian General Electric Co., and their charter covers all lines
of autocar development. A line of clectric hansoms was promised
for May Day. Mr. Nichols, Mr. Dwight, and some other
Canadians are organizing an American company for $3.000,000
in New Jersey, and will have factories in Chicago and in the
cast for exploiting the \WWoods® clectric pateuts,

The autocar journals are enjoying the boom. The Horse-
less Age of New York has changed from monthly to weekly
issuc; in England the Autocar has enlarged its  weekly
issues; the Automotor is regularly published in cenlarged form;
and a new Motor Car Journal, weekly, has been established in
London. England.

THE PRACTICAL TAN.

Boring Holes in Bricks—Holes may be very quickly drilled
in brick or stone walls by making the cutting end of the drill
in the form of a cross with four cutting edges, says The Build-
ing World. The drill is held inone hand and rotated while
being struck with a hammer. When the holes are required to be
deep, 2 projection may be made on the outer end. by which it
can be knocked out of the hole quickly. The cutting end should
be larger than the shank, so as to allow for clearance, and the
shank should be sufficiently long to allow a hammer to be used
for knocking it out of a dcep hole. An old twist bit also
makes a good boring tool for the purpose required, also a picee
of steel tube. such as bicycles are made with, will, if jagged at
the end, answer very well. These tools are only suitable where
the bricks are fairly soft,

Table of decimal equivalents of Sths, 16ths, 32nds, and
6:2ths of an inch:

Sths. 5-32 =.15625
7-32 = .21875

17-63 = .265625
19-64 = .206875

1-8 =.123 9-32=.28125  21-64 = .328125
1-4 =.250 11-32=.34375  23-64 =.339375
3-8=.375 13-32 = .40625  25-64 = .390625
1-2 = .320 15-32=.46875  27-63 = .421875
3-8 = .623 17-32==.33125  29-64 =.453125
34=.750 19-32=.50375  31-64 = .484375

21-32 = .65625
23-32=.71875

33-64 =.515625
35-63 = .540875

78 =873

16ths. 235-32=.78125  37-04 =.578125
27-32=.84375  39-64 = .609375

1-16 = .0625 29-32 == .90625  41-63 = .040625
3-16 = 1875 31-32=.00575  43-634 =.6;18;75
5-16 = .3125 45-64 = .7031235
7-16 = 4375 Gaths. 47-64 =.734375
9-16 = .3625 49-64 = .765625
11-16 = 6573 1-03 = 015625 51-64 = .796%75
13-16 = 8123 3-63 =.046875 53-64 = .828123
13-16 = .0375 5-63 = .0;8125  55-64 = .850375
7-64 =.109375  57-63 = 8090625

32nds. 0-63 = .140025 59-64 =.921875

11-64 = .171875

61-63 = .933125

1-32==.03125 13-04 =.203125 63-65 =.084375
3-32==.09375  15-63 =.234375

To find the number of gallons dclivered per minute by a
doublc-acting pump at 100 feet per minute piston speed. square
the diamcter of the water piston or plunger and multiply the
result by 4. This gmives a result less than 1 per cent. greater
than the full displacement. Tt might gencrally be well to use
a multiplier a little smaller, say, 3.3 or 3.8, which would give
seme allowance for slip, leakage, cte.

In Germany, machine shops are frequently paved with
wood blocks sct in tar and sand upon concrcte as in the best
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practice in street paving., ‘This is found to be more lasting
than a plank tloor, and one or more blocks can be replaced at
any time withont isturbing any but the very small area of the
Hcor under repeur,

SUSPENSION SCALES,

Every machine shop handling castings or machinery should
have a Compound Suspension Scale.  These scales ate very
compact, and <imply act as a part of the chain connecting the
crane hoak with the article to be weighed.  John Bertram &

Scns. of Dundas, Ont., have just put in a thirty thousand
peund machme m their works; Boivin, Wilson & Co., of Ber-
thier one of tuenty thousand pounds, and I. Matheson & Co..
of New Glisgon, N.S., one of ten thousand. Al oi these were
mzade by the Fasrbanks Company, who carry sizes from joo to
10000 Ihs m <tock in their warchonse, 749 Craig strect,
Moaontreal. ;

J ndustrial \\|ctes.

The Granby, Que,, {oundry has been leased 1o M. McDonald,

A new tanon for the C.P.R. at Woodstack, Ont.. is under
way.

I Bousticld & Co. will install a crcamery plamt at Portage
Ia Pramne. \Man

Longuoewl. Que., is negotiating with a company which pro-
poses to bld a large abattoir.

The MeClary Mufg. Co.. London, Ont., is putting up a
large additzon to i1s stove works,

Plans have bheen passed for a new Anglican church ia
Sherbrooke, Que., to cost $30.000.

The Umnersity of New Brunswick. Fredericton, N.B., will
bnld an engimecring building to cost $17,000.

The General Hospital, St. John, N.B.. requirce a new
Iictng aad centilating plant. Estimated cost $3.000.

E. Leonard & Sons, London, are installing a 300 h.p. en-
gine i the power house of the London Electric Co.. 1utd.

London, Ont.. will shortly let contracts for cngines and
dynzmos ior the Victoria Hospital now in coursc of ercction.

C. Kloepier, M.P., has bought the Guclph, Ont.. rolling
mills property It is possible Mr. Kloepler may stan the mill
again.

The M.C R, is placing * third truss in the cantilever bridge
actoss the Niagara River.  This will greatly strengthen the
biidge.

The Gas and Gasoline Engine Co.. Toromto Junction, is
heing formed to make gas and sasoline engines. The company
purposes turning out engines from 34 h.p. to 30 h.p. R. Hunter.
Jos. Murchey, Dr. Perlect, A, H. Royee and B. B. Henderson
arc the incorporators,

J. Campbell is building 2 new sawmilt at Springhill, N.S.

A 230 hup. self-oiling engine, built by E. leonard & Sons,
London, Ont., has just been put in for the Bennet Furnishing
Co., London, Ount.

The Massey-larris Company is building a g-story stone
and brick paint shop. 35 x 178, situated west of their bicycle
factory, Toronto, to cost $12,000.

The farmers in some townships bordering on Lake Simcoc
are urging on the Goverument a project to lower the lake level
and reclaim a large amount of land.

S. R. Gaudet, of Memramcook, N.B., is adding to his
present power plant a 100 h.p. Robb-Armstrong engine with
boiler, supplied by the Robb Engineering Co.

Truro, N.S.. has decided to purchase a 100 h.p. Mumiord
improved boiler from the Robb Engineering Co., to replace the
beilers at present in use in the pumping station.

WV, Partlow & Son, Ingercoll, Ont.. flour mnillers, have
bought the King flour mill. which has been idle for some years.
and will equip it with an entire new plant, including stean
power.

Work has been commenced on the enlargement of the
buildings of the Sinwcoe Canning Co., at Simcoe. Ont, This
company recently had @ mammoth storchouse erected near
Simcoe.

A new power plant is to be installed in the premises now
occupicd by Garncau, Eckert & Co.. spice merchants, London.
Ont., and the building will be used by the London Printing &
Lithographing Co., Ltd.

The contract for rebuilding the Tnion Bank bailding, Wel-
lington strect, Toronto, has been let to J. E. Webb, including
het water heating. and clectric lighting. Boad & Smitk, Temple
Building, Toronto, were the architects.

V. F. Gramt & Co., Toronto, have the contract fou the
abutments for the Eastern avenue bridge, Toronto, at $4,070.90.
City Eugincer Rust's estimate was $8.800. The other tenderers
asked respectively $7,649. $3.803. $5.189 and $§7.538.

Geo. Clayton, who has been cmployed by the Standard
Drain Pipe Co.. St. Johns, Que., for 15 ycars, together with his
scns. has moved from St Johns to St. Henry, where they are
going into manufacturing as the Montreal Fire Brick & Terra
Cctta Works. :

\Winnipeg has accepted the following tenders for waterworks
supplics:  The National Meter Co.. for Empire mcters’at con-
tract price. for straight reading dials, at $36.835: John Me-
Dougall, Montreal. for Worthington pumping cngine, at
$80.080: Jas. Robertson Co., for supply of pig lead, at $50.80 per
ten.

The capacity of the works of the Detroit Lubricator Co..
of Detroit, Mich., has been overtaxed during the past few
months by the quantity of orders reccived from {orcign and
demestic firms,  They are now iustalling a large number oi new
lathes and other machinery, so as to be able to easure prompt
dcliverics on futurc orders.

L.a Compagnic Savoic Guay has been incorporated with
a tetal capital stock of $50.000. headquarters at Plessisville,
Quc.. for the fabrication of acctylene gas apparatus, thermic
wotors, cte. The incorporators arc: F. T. Savoic, J. Z.
Triganne, M.D., C. Ed. Gossclin: G. Savoic. J. B, Gossclin.
Plessisville: G. R, Smith, artisan. Thetford Mines, and G. E.
Tanguay, Quchec.

The project of connccting the mainland with the Island oi
Orleans by a bridge is now being scriously  agitated.  The
proposition is to crect a cantilever bridge from the Island to
the Beauport shore, and to utilize it, not only jor vehicles and
foot passengrers, but for clectric cars.  The shoals run owmt so
far both from the island and from the Cote de Beaupre, that
the distance to be bridged would not be very great.

Montreal reccived permission to spend §$30.000 on repair-
ing its water supply system, from last session of the Québec
legislature.  The city council now proposcs to ciuploy only part
of this sum at present—the intention being, no doubt, to let the
renrainder leak into channels where it will “ do the most good.”
In the incantime the city is threatened every moment with the
failure of the reservoirs (which arc in an indescribable condi-
tien), and a fearful loss of life and property.
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Belleville, Ont., is buymg a steam road roller.

The Sturgeon IFalls, Ont., Pulp Co., Lud,, is going to vld
a large null at once.

A large school building 1s to be erected in Chatham, Ont.,
at once.  J. Dunn as the architeet.

Rosstand. B. C.. has two new macline shops—Ablett &
Cunlife. and that of the Butish American Co., Ltd,

Much damage has been done to brudges, dams, tlumes, cte..
at Elora, Galt, Hespeler, Brantford, Ount,, by recemt fluods.

C. A. Matheson, Perth, Ont, s going to manuiacture peat
fuel on hus farm 1 Drummond townsiap, Lanark County.

The jarmers i the neighborhood of Sault Ste. Marne, Ont.,
are arranging with F. 11 Clergue to build a flour mill at that
point.

The aron moulders i Montreat are demanding a muumum
rate of $2.30 per day, and that those now making more shail not
be reduced.

An iron bridge over the Grand River at Pans, Oant., was
undermined by the Ingh water, and fell April 24th. The dam-
age to the bridge will be at least $3.000.

Bond & Smuth, archutects, Temple Bwlding, Toronto.
have recently let the contracts for tonr dwelling houses on St
Clarens avenue. Toronto, for T. W, Murray,

The Farmers' Elesator and Shipping  Co., oi Kincardine.
Lid.. has been formed to provide an clevator at Kincardine.
Crt.. and do a gencral produce business; capital, §3.000.

It is stated that capualists, of whom J C. Robertson and
T. McAvity & Sons, St. John, N.B | are menuoned, are con-
sidering the establishment of a rolling null at Courtenay Bay

The Reeves Pulley Manufacturing Company, l.td., has been
incarporated with $10000 capital; head office, Toronto, and
provisional directors, D. T. McNicl, A. W. Johnston, and
Maggic M. Johnston.

The Montreal pe Foundry Company, Ltd., will manufac-
ture the pipes required for the water-service that the town of
Liverpool. N S, is about to inaugurate. About five hundred
tons of pipe will be required.

H. Corby, M.P., proposes to build at Bellewille, Ont., an
clevator with a capacity of from 500.000 to 1.000.000 bushels.
provided conncction can be established for nosthwestern grain
to be transhipped via that point.

St. Louis. Que., has decided to accept Mr, Bernier's offer
to cstablish a foundry in St. Louis, employing at least hiteen
workmen during ninc months in the year, and to cxempt the
establishment irom taxes for ten years.

The action of David Menzies against the Bertram Engine
Works Co.. Toronto, for damages for iniurics reccived while in
the ecmploy of the firm, was sctiled recently by the plaintiti
accepting an award of $1,042 and costs.

Watcrloo. Ont., carricd a by-law, April 7th, to devote
40,000 to waterworks purposes. The company will receive
$23.000 for the present plant, and the balance will make neces-
sary improvements and build a stand pipe

The Standard Mica Company of Toronto. Ltd.. has been
incorporated: capital. $90.000. The charter members are
C. M. Clark. Cape Vincent, N Y : I A Clark, E. M ckenzice,
E. W. Klotz. Toronto, and E 1. Sifton, of L.ondon.

R. Hadden and J. C. North, J. H. Allan, \V. . Vanvlack.
W Smcaton, R. H MeKenna, C. H. Widdificld. Picton, Ont..
and J] FE  Clapp. Hallowell. have been incorporated as the
Prince Feward Peat Fuel Company, Ltd.. capital, $20.000.

In view of the condition of the Toronto waterwarks pump-
ing plart it has been deaided to have an expert investigation
inta the cost of pumping  The investigation of the Green's
Feenomirer reports, prepared by Engineer Pink, i< still pro-
cceding beifare Judge Macdougall,

The wooden bridge aver the Mississippi river at Appleton.
Ont., gave way recently, having been weakened by an ice shove,
and threw three men, a carriage and pair of herses into the
river. One man was drowned and another badly iniured. The
bridge had been unsale for some time. A new bridge will
pichably be built at once
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Belleville, Ont,, is offering $177.351 to the waterworks com-
pany for the plant supplying the town.

The Aylmer, Ont,, Iron Works has racently had a large
amount ot uew machinery placed in position,

The town of Uxbridge, Ont,, has bought a large rotary
pump from Young Bros., Almonte, Ont., the Mississippi Iron
Works.

E. Simpson & Co., Moose Jaw, N.W.T., have made an
agreement with the farmers in the neighborhood to build a flour
mill there,

The town of Windsor, N.S., has decided to purchase &
steam fire engine at a cost of $4.000. It will also ¢rect a town
hall to cost $7.000, tncluding the site,

The Burrill-Johuston Iron Co., Yarmouth, N.S.. ceased
work and dismissed all its hands .\pril 25th. Among the hands
dismissed were some who had been working constantly there
fot 42 years. It scemis the company has not made moncy for
its sharcholders for some years, though there was a time when
16 per ceat. dividends weare paid.

Toronto has given the contract for the abutments of the
Queen street bridge at $13.000, to W. S. Gibson. There were
six tenders for this work, ranging from $13.900 to $17,027. For
Humber river bridge abutments, the city engineer’s tender was
the lowest. at $3.500, and he was directed to do the work.
Rathbun & Co. got the contract for Portland cement.

C. W. Adams. W. W. Ramscy, president Expanded Metal
Fireproofing Company. Chicago: C. J. Root, J. H. Barnard.
Chicago; E. F. B. Johnston, C. S. Spencer, Toronto, are ap-
plying for incorporation as the Expanded Mectal Company of
Canada. Ltd.. 1o make expanded metal fircproofing, and to do 2
general fireproof construction business: chicf place of business,
Toronto; capital, $100,000.

W. G. Smart, jor the past two years chicf engineer of the
Jenckes Machine Co., Sherbrooke, Que., has resigned, and has
gene into the machine business in Hamilton. Ont.; the Smart-
Eby Machine Co,, having been formed. It has taken over
the plant, maclhinery and patterns  belonging to the Osborne
cstate. which were recently used by A. J. Nie, many of which
patterns ate for machinery used by local manufacturers. The
new company is orverhauling the plant, and 1s to extend the
business very largely.

The company which has been formed for the purposc of
manufacturing bar iron and other products of iron, at Belle-
ville. and removing the Abbott & Co.’s Iron \Works of Mont-
real, is known as the Abbott-Mitchell Iron and Steel Co.,
Otutario, Ltd. The exccutive ofticers are F. A. Mitchel,
Thames Iron \Works, Norns, Conn., president and managing
dirccior; William Abbott, Montreal, vice-president and secre-
tary- Henry Pringle. Belleville, treasurer. The company will
piocecd a1 once 1o crect buildings and install its plant.

The Sun Oil Refining Company has applicd to the city for
land and the privileges of cstablishing a  distributing depot in
St. John. It proposes going cxtensively into the business
through the Maritime Provinces in opposition to the Standard
Oil monopoly. The city has promised it the same privileges it
has given the Standard. The Coraplanters’ Refimng Company,
of Warren, Penn., is backing the operation. Warchouses and
tavks will be erected and all necessary plant provided to carry
on the barrelling business. The oil will be brought here in
tanks and by means of a pipe line irom the bLallast whari it will
be pumped to the tanks and then barrelled. The site granted is
just south of the exhibition grounds.

The General Calcium Carbide Company 1s applymng tor 2
Dcminion charter for the purpose oi utihzing and converting
waste wood, chips, shavings. sawdust and other wood products
inte calcium carbide; and also for recovering 3ll other by-
products thercirom: and for scparating, distilling and refining
the same: for the production of wood-tar. acid and gases; and
also fer acquiring, owning and opcrating iron mincs, and for
mining. digring and quarrying iton ore, and for the
smelting and reduction of iron ore. and for the manufac-
ture of steel for manuiacturing and producing gases: and {or
manufacturing, conveying and disposing of gas for lighting and
heating purposcs: and for the reducing, treating and production
of phosphatcs, etc.
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A grist mill is to be built at Agnes, Lake Megantic, Que.

Stayner, Ont., is issuing debentures amounting to $24,000
to provide a system of waterworks.

Bathic & McLarty, machinists, Hartney, Man,, have bought
the business of \Vatson & Whimster, Portage la Prairic, and
will move there.

R. M. Beal, tanner, Toronto, is to be granted a ten years’
exemption from taxes if he crects a taunery this year in Lindsay,
and employs 20 adults.

L. McGlashan offers to move the Ontario silver works from
Stenebridge to Thorold, Ont., for a bonus of $10,000 and ten
years’ exemption from taxes.

Corbeil & Leveille, sash and door manufacturers, Montreal.
have filed consent to assign. In 1897 they compromised liabil-
ities of $25,500 ut 30 cents on the dollar,

The Alpba Chemical Co.. Berlin, Ont, will build a new
factory if Berhn grants a bonus, and if not will move to some
town offering greater inducements.

A company has secured an option on a large tract of land on
the New York and Ottawa Railway, necar Newington, where
there are valuable peat bogs. They will turn the product into
peat, and place it on the market.

Lachine town council considered a bonus of $15.000 for a
beot and shoe factory. and $20,000 ior a furniture factory., The
bonus industry continucs to be one of the most profitable in
Canada for thc manufacturers.

The extensive witer power on the Bonnechere river at
Renirew, belonging to the estate of the late M. L. Russell, has
been sold to Thos. R. Lowe, and will, it is said, be devcloped
at once for industrial purposes.

The William Rutheriord & Sons Company, limited, have
been incorporated: capitel, $150,000, at St. Cunegonde oi
Montreal; to manuiacture and deal in lumber and woodwork of
every description, to take building contracts.

Recent strikes among the moulders in London, Brantford,
Hamilton and Toronto, have been settled it is said by the
foundrymen, in addition to granting an advance of 16 per cent.
agrecing to recognize shop committces. The moulders cntered
into an agrecment for a year,

A New Brunswick charter has been granted to Georyge T.
Baird, J. Manchester, J. Allison, T. H. Bullock, D. J. Purdy, J.
F. Robertson and R. C Elkin, St. Johin, N.B., to purchase the
property formerly owned by the Portland Rolling Mills Com
pany, Ltd, and to carry it on under that name, with a capital
of $90,000.

A delegation of Buffalo aldermien recently examined the gas
plant in Toronto, and wcre so wuch interested by the sight that
they went home and stated that it was a municipal plant. As
Toronto has more than the usually vigorous monopoly which is
owned by a few of the wealthiest citizens a great deal of specu-
lation has been indulged in as to what the visitors really saw.

The constantly increasing demands for its goods has made
it necessafy for the Garlock Packing Co., Hamilton, Ont., to
open a branch in Montreal at 103 Common street. as well as
to move into larger premuses in Hamilton at 22 John strect
nerth. The past four months’ business has been much the most
prosperous in the history of this enterprising and progressive
company.

Among the acts passed by the Nova Scotia legislature at its
Jast session were Acts to <upply the town of Sydney with water:
to incorporate the Windsw Calcium Carbide Company, Ltd.; to
amend Chapter 157 of the \.ts of 1893, entitled ““ An Act to in-
corporate the People's Heat and Light Company, Ltd.” and the
Acts in amendment ther~ ¢, to incorporate the Dominion Fire
Brick and Tile Company. ! :d : to incorporate the Consolidated
Graphite Company, Ltd.

The activity in manuiacturing in Canada is evidenced by
the amount and varicty oi orders which our belting mianufac-
turers have on hand. The tirm of Sadler & Howarth is par-
ticularly busy, and at their Toronto office alone have a large
numbecr of orders yet untillcd for double and single leather belt-
ing of all widths to forty inches wide, from sawmill owners.
cotton, woolen and flour mill owners, foundries and other
factorics.

R. J. Matheson has erected a flour mill at Dartmouth, N.S.

Brockville, Ont., is enforcing a wide tire by-law in its
streets this season.

A project to crect a creamery at Melbourne, Que., is said
to be assured of success.

It is expected that the G.T.R. office building in Montreal
will be begnn carly this month,

P. E. Doolittle, Toronto, is promoting a project for estab-
lishing a gas plant in Rossland, B.C.

Corbeil & Leveille, manufacturers of doors, sashes, ctc..
Mentreal, have assigned with liabilities of $44.752.

C. Douglas & Son, foundrymen, Berwick, N.S., have dis-
solved partnership, Howard Douglas continuing under the old
style.

The British Timber and Manufacturing Company, of Lon-
don, England, is said to be looking into the question of c¢recting
a pulp mill in Canada.

Some squarc timbers of Douglas fir have been shipped
over the C.P.R. from British Coiumbia to Montreal which
measured 36 x 36 inches and 6o feet long.

The Canadian Rand D« ©9, is now building new work-
sheps in Sherbrooke, Que s building will be of brick.
90 X 200 fcct, and will be floored with concrete.

The compressed air method of painting, which was described
in The Canadian Engincer a couple of years ago, has just been
put into use in the C.P.R. car shops at Perth, Ont.

Inness, Hemeon & Co., Liverpool, N.S., are building a
Jarge rotary saw mill. The engine boiler and other machinery
have been ordered from the Robb Engincering Co.

Baxter & Galloway, Burlington, Ont., it is said, ordered
from the Goldie, McCulioch Co., Galt, Ont.,, the cquipment
for a hundred-barrel flour mill, which will be erccted shortly.

The Stearns Bicycle Co. will, it is said, establish a large
fauctory at an carly date, a large part of whose output will be
tools, as is the case in the company’s works in the United States.

The Ottawa Building Company, Ltd., of which Edward
Wallace, T. Ahcarn and \W. Y. Soper are leading members.
has been incorporated to buy land and buildings; capital.
§200.000.

The Algoma Brick Co. has been organized at Rat Portage.
Ont., with Jacob Hose, T. R. Decason, J. W. Humble, R.
Dcwsett, J. Brenchley and J. Dauphin as provisional directors.
It is the intention to supply the Manitoba market with pressed
brick.

‘The Montreal city attorneys have now definitely repurted
that the proposcd tax of one per cent. per annum on ma-
cLinery, cte., would only apply to machinery that is practically
and permancently affixed to buildings.

The building of the new waterworks system at Prescott.
Ont, is now going on. \W. M. Watson, whose articles on
Sanitation in The Canadian Engincer have attracted so much
attention, is supcrintendent of construction.

M. H. Bisscll, R. A, McLclland, J. Bissell, Brockville.
Ont., and C. H. Bissell, J. B. Bisscll, Augusta, Onat., have bezn
incorporated as the Algonquin Milling co., Ltd.; caputal,
$10,000; chief place of business, Algonquin, Ont,

Pcck, Benny & Co. gave a large lunchcon to their em-
ployces and iriends on the opening of their new building lately.
The {east was a recognition of the good work done in saving
the buildings in the disastrous firc of some months ago.

The firm of Connell Bros., Woodsiock, N.B., iron founders.
etc., is to become a joint stock company with the following
directors: H. A. Connell, R. B. Ketchum, John Graham, D.
Munro, R. M. Gabel, Woodstock, N.B.; capital, $60,000.

The actions for smoke nuisance, taken recently in Mont-
real by the city boiler inspector against the Canadian Pacific
Railway Company for its power house, Robert White, factory;
W. Macdonald, tobacco factory; the Montreal Steam Laundry.
and the Laval University, have been scttled.  All pleaded guilty
before the Recorder of neglecting to install smoke consumers
when so ordered by the boiler inspector, and were allowed time
by the Court to introduce them.
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Wilson & George will erect a flour mill at Induan Head,
NAWCEL The comtract Jor the nnllimg  machmery has been
gnen to the North American Mithng Company, of Stratford,
Ont.  In addition to the milling wachinery an  clectnie hight
plnt will be added. The whole will cost v the neighborhood
of $8,000.

Tenders will be ealled for an cight-day clock for the Tor
orto city hall tower, having one larpe hour striking bell. to
weigh 12,000 pounds: two secondary 14, 1: and 34-howr striking
belle, to weigh 3000 and 2000 pounds respectively.  These
will also be required nearly one  bundred small clocks for
vanons offices,

Frederic W, Whelpley, Greenwich. N.B.; Wilham T, Fan-
iov. St. John, X B.: Daniel R. Whelpley, Alberta E. Whelpley
and Edgar D Whelpleyv, Greenwich, N.B. bave been incor-
porated as the I A Whelpley Comvany, Ltd., iron founders
and <kate manuiacturer~: capital, $20.000; chief place of busi
nees Greenwich, N R

Gee. F. Baird. James Manchester, Joseph Allison, Thos .
Rullock. . J Purdv, Jas F Robertson, R € Elkia and M.
I Hanington, St John, N B are sceking incorporation, as
the Poartland Rolling Mills Co.. Ttd.. 1o aperate the rolling
mille formerly controlled by the James Harris Co., Lid. The
capital is to be $00.000, i $100 shares.

The B. Greening Wire Co . Hamihan, Ont., has closed a
contract for building 2 new wire-cleaning  house. which will
enzble them to greatly increace the outout of their wire-drawing
mil!  Duing the building of this addition they will add thirty
jeet to their smokestacks, it being their intention to increase the
poveer by the addition of 100 horse-power,

The terms of amalgamation of the Hamilton Blaw Furnace
Company and the Omario Rolling Milla Company bave heen
agreed on, and amalgamation will be proceeded with as soon
a< possible. The new company will have, it i< <aid. a capitai
of §2000000. Tt i~ the intention 1o c<tablish a steel plant ior
the manuiacture of all kinds of hillete. bars: et¢ Among those
wha have stock in the new comoany are: A T Weaod, MNP
Senator Saniord C S, Wilcox, C Doolittle, A Wleax, Licir -
Col. Mclaren, R AL Lucas, John Milne. W, Southam. A, E
Carpenter. Hon 1. M Gibsoz, Alexander Turner, W\
Wood. John Moodie and S, F. MceKiunon and G B, Swith of

Torouto.
I\/‘aﬁneﬁs

The R. & O. steamer ~ Algerian * will run with the steamer
* Hamilton ™ from Montreal to Hamilton, Ont., this scason.

——— - - -

J. & T. Cokon. Thorold, Ont.. have appomted to thas
steamer " Brin.” master, Capt. P Sullivan: engineer, P, J. Kerr.

Myles' Sons, Thowmas, Hamuhon, Ont, have appointed to
the steamer = Myles.” Capt John S. Maore: engineer, James
Smeaton.

J. B. Fairgrave. Haumilton, Ont.. has appointed to his
qeamer  Arabian” master. Oliver Patenande: engneer, Wa
Harwood.

The lake Owmario Navigation Co, Jad., . W. Hepbura.
manager. Picton, Ont.. has appointed to the steamer  Argyle”
Capt. G. (¥Brien: engineer, John Hayelette,

The steamer ~ Bohcmian™ of the R, & O. fleet will meet
the new steamer ~ Toronto ™ at Prescott, and take the passen-
acrs dows the St Lawrence rapids this scason.

The Detroit, Windsor & Soo Navigation Company has de-
cided to place the sudewheelers ** Majestic ™ and " City oi Col-
lingwood ™ on s line tram \Windsor to Georgian Bay ports
and the Soo.

The railway swing bridge prer. which has been an obstruction
ta traflic in the Sault Ste. Marie canal since its constritction, i~
now bemng removed, and a new bridge, 38 feet Tong s baildings.
The whole work will cost in the neighborhoad o $70.000.

Northwest Transportation Co.. Sarunia, Out.. has appointed
to the steamers = United Empire.” Capt. Jno. MceNab: engi-
neci. S. Brishn: * Monarch.” Capt. E. Robertson: cngincer.
E. W, McKean.

The boats and interests of the Lake Temiscamingue Navi-
gation Co. have been purchased by  Alexander  Lumsden,
MULLAL, Ottawa.

The Lake Labelle Navigation Co, Ltd., has been incor-
porated with a capital of $10,000 to do business in the town-
ship of Labelle, Que.

The gold deposits in the River Gilbert in Beauce county,

Que., are attracting attention at present. One man in St
Francis recently bronght $1.800.

Apphciuon has been made 10 the New Brunswick Legisla-
ture for the mcorporation of the Imperial Pry Dock Company.
with a capital of $1.000.000. Gro. Robertson, St. John, is the
prime mover in the enterprise,

D. D. Glasier & Son have bought from the Grand Manan
Stcamboat Company the steamer = Flushing” which has tor
some years run between  Grand  Manan and  St. John, St
Stephen and St. Andrews.

The steamer * Swift.” Capt. D. Noonan, is being eniarged
tor the scason’s run on the Rideau. The Davis Dry Dock Co.,
Ringston, is building a sister boat to the " Swift,” which will
later on make the Ottawa-Kingston service, via the Rideau, a
dazly one.

L. C. Walker, Walkerville; F. H. Walker, J. H. Walker,
Detroit, U.S.: S. A King., M.D.. Kingsville, Ont.,, and V.
Weollatt, Walkerville, will be incorporated as the Lake Eric
Navigation Co: capital. $40.000; chief place of
Walkerville, Ont,

The annual meeting oi the Westcott Wrecking Company
was held at Sarnia, Ont., recently. The clection of officers re-
sultcd as follows: Presiden and mauager. J. WL Westcott,
Detroit: directors. F. F. Pardec. M.P.P.. Sarnia: Tsaac Watt,
Windsor, aud J. W, Westcott,

Playiair Barge & Tug Line, Midland, Ount., has made these
appointments—Stcamer,  St. Andiew.” Capt. W. H. Feather-
stapaugh: engineer, Jno. McRae. Tugs. ** Magnolia,” Cape.
R . Gilbertson, Engincer A, E. House; ** Metamora.,” Capt.
Jas. Tindall, Engincer Geo, Smith; ** Minitaga.,” Capt. Ed.
Rurke. Enzincer J. McGregor.

The clectric light plan: on hoard the steamship * Mul-
mrave.” of the 1.C.R. ferry service of the Strait of Canso, was
supplied and installed by John Starr, Son & Co., Lid., Halilax.
N.S. Tt consists of a 110 volt direct current compound wound
dynamo, adjusting its own voltage on an increased load, ant
directly connected with a Robb cngine.

It is understood that Jno, Ross and Jno. McRae bave un-
dertaken to complete the Great Northern Railway, from the
ead of the present track at Shawinegan to the town of Hawkes-
bury. exclusive of a 20-mile section already built, or a distance
of about &8 miles. J. M., McCarthy and J. M. Shanley
have been appointed joint engincers of construction.

The two well-known steamship companies on the Georgian
Eay. familiarly known as the Black and the White lines. have
been analgamated. The new company will be known as the
Nertherr Navigation Company. of Ontario, Ltd., and will have
a capital of a willion dollars. The provisional officers are:
Precident, James Scott, Toronto: vice-president, J. J. Long.
Collingnvond: dircctors, H. E. Smith, Qwen Sound: W. J. Shep-
pard, Waabaushens: M., Burton and F. AL Lo, Barrie,

The Canada Atlantic Railway has Icased from the Kings-
ton and Montreal Forwarding Co. its line of barges to run be
tween Coteau and Montreal with the C.AR. Transit Company’s
business. This will give a grain route direct from Chicago and
Duluth to Mantreal.  Tast vear the CAR. paid the Foarward-
g Company <o much per hushel for transportation: now they

have the barges, some 12 or 13 in numbzr., leased for three
years

business,

Montreal is to have anether line oi coal-carrying Steam-
<hipe  \Mackevrzie. Maun, Peter Rvan and others have per-
hiased the extensive coal fickls of Tuverness County. Nova
Seetin, lacated at Port T1nnd, Broad Cove and Chimney Corner.
aned embrace what ic called the largest singmle conl-hearsing area
in Carada The plan is to have a fleet of steamers which will
carry coal to Mantreal, Baston and Prince Edward Tsland. Tn
thi~ manner it i< said that the new company will becone A
fermidable rival of the Dominion Coal Comnany,  Thic syndi-
cate recently acquired the Tnverness and Richimmoand Railway.



Capt. J. E. Carnwell has bought the passenger steamer
“ Ontario™ from the N.Y. Trausportation Co., Sarnia, Ont,
and has taken ‘t to Sombra, where he will remove the cabins
and comert it imo a Jumber carries.

\V. Russ, E. W. Brydges, Rat Portage; C. G. Neilsen, San-
duky, Ohio: G. H, Bertram, Toronto, Ont, and A. R Bart-
fet, Windsor, Ont, have applizd for 2 chatter @ the Ramy
River Navigation Company, Ltd.; capial, $99.000; chicf place
of business, Rat Portage, Ont.

A. Mackenzie, who was last year with the Pioncer Steam-
bout company, has bought the steamer “ Sir W, C. Van Horne.”
and fleer of barges, from Boucher, Langstaff & Holmes, and
will run an wdependent passeager and  freight line on the
Rat Poruige-Fort Frances route this scason.

The Toromo Ferry Company, Ltd, W. Galt, wmanager.
ha. appointed the following captains—" Mayflower,” Capt. G.
Moulton: * Primrose,” Capt. R. Williams; ** Shamrock.” Capt.
T. Jennings; * Thistle,” Capt. A. Martin; ** Katlileen,” Capt. J.

Fertite: “lIsland Queen,” Capt. M. Corcoran; * Luel”
Capt. C. Tufford,
Canadian Transit Co. has made these appointments---

Steamer * Briton,” master, James B. Watts: engincer, W. R
Doualdson: * German,” master, D. Carrier; engincer, I, J.
Gilbo: “ Greenn,” master, William Baxter; engineer, Thomas
Kelly; * Saxon,” master, Alex. Birnic; engincer, Guorge E.
Averill; ~ Roman,” master, A. J. Greenlay; cngineer, S. A,
Wells.

The New York Siate advisory board, appointed by Gov-
ernor Rouosevelt, — Bond, state engineer and surveyor, and J. N.
Pastridge, state superintendent of public works, will inangurate
the investization of the canal problem on May 10, It is their
purpose 1o commence their work by an inspection of the canals
of the Dommion of Canada. They will investigate the con-
struction, unprovement and commerce of those waterways.

Montreal Transponiation Co., Kingston, Ont,, has wale
these appointments—Steamers, ** Active,” Capt, Edward Ben-
nett; ** Bronvon” Capt. Joseph Murray, Engincer Robt. Hep-
burn; © Ghde,” Capt. Thos Murphy, Engineer Jas. Conley;
* Glengarry,” Capt. Gordon Kean, Eungincer Geo. Tuttle;
 Jessie Hall” Capt. Chas. Martin, Engineer Geo. Tuttle;
“Jas. A. Walker.,” Capt. John Boyd, Engincer Geo. Boyl:
< D. C. Thomson,” Capt. Jas, Murray, Engincer Geo. Hen-
derson:  * Bamnockburn,” Capt.  John Irving, Engincer R.
Tuylor: ©* Rosemount,” Capt. J. W. Mawdesley, Engincer John

Evauns.
ining JV I atters.

Orc ~hipments from the ™ Payne ™ silver mine {or the week
erding Apnl 4 were 300 tons. For the month of March the
total ore supments were 1,100 tons,

The Mctioawan gold mine at Parry Sound, comprising 139
acres. has boon sold, according to the Parry Sound Star, for
$110.000. The purchasers have also bought the Smith, Virgo
and Lafex locations,

The disenery of what promises to develop into a valuable
coal property 1 reported at Sandy Cove, B.C.. on the mainland.
facing Queen Charlotte Sonnd, and just above the northern ex-
tremity of Vaucouver Island.

The discovery of the presence of platinum and gwold in the
black sand ivund at the confluence of the Hootalinqua and
Lewis rivers 1s very important and valuable, since it opens
up a wew wimng industry. Black sand is found preuty much
in 2l these and has been hitherto considered of no value. The
sand has been azsayed and found to consist oi about 75 per
cent. of iron and 25 per cent. of copper, tin, silver. gold and
platinum.

The mangancse deposits which are Jocated abowt five wiles
from New Rass, Luacnburg county, N.S., have been worked
to a limited cxtent Jast scason, but more work will probably
he done this. The ore occurs in the limestone formation and
requires to be sorted, washed, dricd and dressed by hand. aiter
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which it is hauled to Chester Basin, thence to Haliiax by
«chooner and by steamer 1o New York, The ore contains abouwt
Ou per cent, metallic manganese.

The Payne Mine is to be Canadianized, it is said. A Cana-
dizn charter is being asked for, and the American company
will be taken over. The provisional direcrors of the reorgan
ized mine are to be James Ross, Hon L. J. Forget, Edwin
Hinson and C. J. McCunig. It is understood that the capital
of the Payne will not be increased, but the shares will be re-
duced to one dollar,

With regard to Ontario’s mineral production for 1808 nickel
is still her most extensively developed industry.  The copper
and nickel mines of the Sudbury country gave cmployment 10 an
average of 610 men during 1898, and the wages paid to them
amounted 10 $315.500; as against $253.230 in 1897, and $240,151
in 1806. All the ore produced was smelted, reduced to matte,
and then exported to the United States to be refined:
8.373.500 pounds of refined copper were produced, valued
at $2068,080, and the produce of fine nickel was
5.507.600 pounds, valued at $314,220. These valvations are based
on the selling price of the matte, which is figured to be one-
third of the market price of the refined metal. The total valie
of both metals produced in 1898 was $782.300. and in 1897 was
but $339.710. In 1896 it stoad at $247.151.  The gold bullion
produced during 1808 was 16,075 ounces, valued at $271,906.
but this does not include the product of one mine on the Seine
River. In 1897 the bullion product was 11,412 ounces; in 1896.
7.154 ounces; and in 1805 it was but 3.038 ounces. It is ex-
pected that the present year will show a much heavier increase.
beth relatively and positively than the past four years. The
iren product during 1898 was as follows: Pig iron, 48,253 short
tons. valued by the selling price at $530.780. The industry
caplored 130 men, and the total wages paid was $61,476.
During the present year the product will be increased by the
rccent estabiishment of the Descronto smelter, no returns from
which are included in the above figurcs.

—Fie;i”lw—ag j\/@’cers.

The C.P.R. at its annual mceting approved two extensions
in Manitoba; one the Stonewall branch, worthward to Foxton,
and the other the Pipestone branch, westward,

The spur line from the main line of the O.A. & P.S. Ry.
to Parry Sound is to be built by Mackenzie & Mann. It will
Le nominally a part of the Jawnes' Bay Railway, whose charter
would expire if no work was done this year.

A bill was recently put through the Nova Scotia legishature
incorporating the Halifax and Colchester Railway Co.. a com-
pany that proposcs to build a railway through the Stewiacke
valley from Brookficld ending at Eastville.

The C.P.R. is about to imauguraiec the * Empire limted ™
train {rom coast to coast. This train, it is said, is to average
45 miles an hour in its transcontinental passage, and will make
no stops. save to change cngines and take on water. The fast
wain will carry mails, express and baggage.

The C.P.R. will make the following cxpenditures on im-
provements this year: Permanent way. $1.130979: for addi-
ticnal station, vard, and terminat facilitics at Montreal, Van-
couver and other points, §78%.187: for the completion of air
brake and automatic coupler cquipment. $303.010; for branch
lines to mincs in conncction with Crow’'s Nest Pags line.
$300,000, and rolling stock, $1.000.000, as the traflic of the com-
pany may require.

Mackenzie & Mann have received the iranchise for the
construction of a railway over a hundred miles in length fros
Broad Cove, Cape Breton, to the Straits of Canso, and thc
work on the building of the line will commence as soon a~
weather permits.  The price which Mackenzie & Mann paid for
the franchisc is stated 10 be in the neighborhood of §$110.000, oi
which $30.000 has beecn paid to gentlemen connected with
former projccts, while Thomas McMillan, who owns the
Gladwyn Coal Mining preperty and franchises, received $30.090.

©en smas



28 ' THE CANADIAN ENGINEER

A great deal of reconstruction has taken place along the
Grand ‘Trunk system during the past year, under F. M. Mec-
Guigan, general superintendent; 255 miles of steel rails of the
standard So Ibs. were latd. The 80-1b. rails just referred to re-
placed others from 03 to 70 Ibs., and 230 miles of the latter were
1elaid on limes carrying hghter tratic. There were also a fraction
over 66 miles of new side-track, 54 of these being at stations.
cte.. and 12 for the use of manufacturning cstablishments in
difierent parts of the cuuntry, Nu less than 85 hght ron, steel
and wouden bridges were replaced by unew steel bridges of the
best modern description, their total length being 21,236 feet, or
110 feet over four miles. The number of running feet includes
the 25 spans, cqual to 6,502 fect of the new Victoria, but it does
not include the Niagara bridge. which was completed in 1897.
The record for the year also shows that 35 wooden pile bridges
and trectles, possessing a total length of 2,361 feet. as well as
10 wooden overhead wagon bridges, the whole being 1.108 feet
long, were completely rebnilt, most of these being on the branch
lines. The Grand Trunk laid during 1898 no less than 1.750.833
cross-ties, being an increase of half a million over 1897,

lectric Washes.

The Royal Electric Co. is installing n the premises of the
Hudson's Bay Co. at Wintupeg, a complete clectric lighting
plant.

The Canadian General Electric Co. has sold D. Man-
chester, woolen manuiacturer oi Ottawa, Ont, one of its
latest type 15 h.p. motors.

The Hamilton Brass Mnig. Co., of Hamilion, is mstalling
1 its factory a 30 h.p. = S.K.C.” mduction motor to drive its
shafting. The premises arc also beang lit throughout by
clectricity.

The Cataract Power Co., of Hamilton, is installing in the
premises of the Norton Mnig. Co. three 15 h.p. and one 20 h.p.
* 8.K.C.” induction motors to operate the entire factory by
clectricity.

The Royal Electric Co. is installing in the works of the
Hamilton Bridge Co. a 40 h.p. two-phase induction motor for
« perating the cranes and machinery. The works are also being
lit throughout by clectricity.

The Ottawa Journal recently published fac-similics of let-
tcrs from the president of the Metropolitan Electric Co.,
Otutawa, offering it for sale at $40,000 to the Ottawa Electric
Co. The Metropolitan charter was granted on condition that
no such sale should take place.

The solid masonry of the dam across the Jacques Cartier
River at St. Catherines, Que, has been completed, and rtour
fifty-four inch water wheels of the most modern type are to be
used to develop power. It is proposed to deliver in Quebec
for clectrical purposes 3.000 h.p. The work will probably be
cempleted by about July, at a cost of $275.000.

Barrie, Ont. has just gone into the clectric lighting busi-
nese, and the first schedule of rates which it has issued fixes
the rates atavery low point. Store lights are $5 per single
light and $2 per light for twenty and over; residences, $4 for
one light, and $1.50 each for twenty or over. Churches are
given lights at $1.30 cach per year. Meter rates for ten hghts
and over have been fixed at 10 cents per thousand volts. There
are at present three thousand lights installed, and applications
for more are coming in rapidly.

Winnipeg, Man, has carnied a by-law in favor of municipal
ovncrship of electrical lizghting plant, and April 18th tenders
were received for a 300 h.p. cross compound engine, with
pumps, condensers aid fittings for clectric hghting purposes, as
follows: TPolson Iron Works Co., Toronto, $8,550; Goldie &
McCulloch, Galt, $9.350; Robb Engincering Company, Am-
herstburg. N.S. $7.400. For clectrical plant and supplics—
Western Electrical Company, Chicago; Canadian General Elec-
tric Company, Toronto; Royal Electric Company, Montreal;
United Electric Company, Toronfo.

The 1. Eaton Co., of Toronto, is installing in their new
factory two Canadian General Electric Co. motors,

The Chambers Elcetric Co., of Truro, N.S., has purchased
a 10 hp. motor from the Canadian General Electric Co.

The Montreal Street Raitway Co. has placed another order
with the Canadian General Electric Co. for twenty “ C.G.E”
1,000 railway motors.

The L. T. Wright Co., of Hamiltua, manufacturers of tin
and stamped ware, are having their steam engine replaced by
a 30 hp. * S.K.C.” two-phase mutor, receiving its current from
the lines of the Cataract Power Co.

. The Dowsell Mnig. Co., Hamilton, Ont,, is having instalied
in its works, one 30 h.p. two-phase motor of the Royal Electric
Company's make. The current for this installation is to be
taken from the Cataract Power Company's service.

It is said that the prospects are encouraging for the com-
pletion of the Windsor, N.S., Calcium Carbide Co.’s works in
the near future. The engincers have been engaged and a sur-
vey will be made at once. It is proposed to have the plant
completed within ten months. The power will be obtained from
the West Branch of the Avon river.

The B. Greening Wire Co., Hamilton, Ont., had installed
in its works, about thre¢c months ago, a 4o h.p. * S.K.C.”” two-
phase motor, by the Royal Electric Co. It receives its current
from the Cataract Power Co. This has worked so satisfactorily
that it has placed an additional order for one 30 h.p., onc 30 h.p.
and one 20 h.p. motor of the same type, to operate its entire
works by clectricity.

The Gurney Tilden Company, of Iamilton, is having
installed in its works by the Royal Electric Company, one 30
h.p., three 1sh.p., and one 7 h.p. ** S.K.C.” two-phase motors,
which are to drive the machinery and clevators in their entire
works, entirely replacing steam. At this rate, Hamilton will
soon be a smokeless city, as the engines of the Hamilton Elec-
tric Light & Power Co. were closed down on March s5th, and
have not been in operation since, everything being driven by
the large “ S.K.C."” motors, with power from DcCew Falls,

Judge Carman, Cornwall, gave a verdict for $100 in Miller
vs town of Cornwall and the Cornwall Electric Street Railway
Co This was ar action for $200 for injuries sustained by the
plaintiff falling off his wagon and striking his head on a rail.
It was held that the accident was duc to the rails of the street
railway track being higher than the roadway. His Honor in
giving the verdict for $100 held both defendants liable. The
suit was brought against the town, which had the Street Ral-
way Company added as defendants. The case is said to be ‘the
first of the kind in Ontario and the third in Canada.

The International Traction Company took over the Cana-
dian property at Niagara Falls, Ont., April 19th, A meecting
was held in Toronto and officers and directors for the Niagara
Falls Park & River Railway were clected as follows: W. C.
Ely, president; Daniel S. Lameont, vice-president; Richard
Rankine, secretary and treasurer, and B. Van Horne, general
mautager. The property acquired is the trolley line from Chip-
pewa, Ont., to Qucenston, a distance of twelve and a half miles.
This completes the acquisition of the propertics embraced in
the title of the International Traction Company. They com-
prise six clectric railway lines, including the Buffalo city and
suburban system, and two bridges spanning the Niagara niver.

The water commissioners of Fort Willlam have bought
fium the Royal Electric Co., an additional ** S.K.C.” two-phase
generator, having a capacity of 200 k.w. Their lighting has
increased so rapidly that the 735 k.w. plant, which was put in a
year ago, was not sufliciently large to supply the demand. They
are also revamping a portion of the city and extending their
lights. About s00 lights capacity of “ S.K.C.” transformers are
bring put in  The changes will be made, and the additional
plant in opcration about the middle of June, after which it is
proposed to supply the C.P.R. station, the clevators, freight
sheds. round houses and the Kaministiquia Hotel, The growth
of the lighting has been phenomcenal, and has been taken care
of by T. E. Oakley. sccretary of the commissioners. The
waterworks and clectric light plant are in charge of W, H.
Smith, formerly of Goderich, Ont.
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The John McPherson Co., Ltd., manufacturers of boots
and shoes, Hamilton, Ont, has placed its order for a 4o h.p.
“S.K.C” two-phase induction motor, which is to be used to
cperate the entire plant, replacing its present steam equipnient.
The company 1s also having its factory lit throughout by
clectricity.

The Canadian Pacific Rallway Co. has found it nccessary
to icrease the power plant at the Traidl Smelter works, Trail,
B.C., uwmiug to the lirge countracts 1t has undertaken, and has
placed an urder with the Canadian General Llectric Co. tor an-
other 75 lup. mduction motor and a 75 h.p. three-phase syn-
chronous motor.

The B. Greening Wire Co., of Hamilton, has placed an
order ior another 30 h.p. * S.K.C.” two-phase motor, which is
10 be mstalled about the mnddle of May, and will complete the
cemversion of their manufactory from a stcam driven to clec-
trically driven plant, and adds another smokeless chimney to
Hamilton factories,

During the past thirty days the Canadian General Electric
Cempany has received many orders for its standard threc-phase
induction motors; among which are: Three 150 h.p. to the
tritish America Corporation, Rosgland, B.C.; onc so h.p. to
the Trail Smelter, Rossland, B.C.; onc 200 h.p., one 100 h.p.
and once 20 h.p. to the Montreal Cotton Co., Valleyfield, Que.;
one 100 h.p., four 5 h.p., two 3 h.p. and two 2 h.p. to the Lachine
Rapids Co., of Montreal: one 350 h.p.to the West Kootenay
Power & T ight Co., and one 5 h.p. to the Miller Bros. & Jones,
Montreal.

The West Kootenay Power & Light Co., Rossland, B.C., has
miet with such success in its power transmission undertaking that
it has found it necessary to increase its plant to double the pres-
ent capacity. About a year ago this company commenced sup-
plymng current to its customers at Rossland and Trail, a dis-
tance of nearly 40 miles from the power house, which is located
at Bonnington Falls on the Kootenay River, and to-day has
more orders for power than it can supply. The present gen-
crating plant consists of two 1,000 h.p., three-phase revolving
ficld dynamos of the Canadian General Electric Co.’s make,
and the company has just placed an order for a 2,000 h.p. gen-
crator of the same type with the company. The Canadian Gen-
cral Eleetric Co. is also supplying a complete cquipment of
marble panel switchboards, and 3,000 k.w. capacity in high
potential step-up and step-down transformers, When this ad-
ditior:al installation is completed the West Kootenay Co. will
have onc of the largest power plants in Canada, and the dis-
tance of transmission 1s the greatest in operation in Canada.

ersonal.

C. H. Topp, city engincer, Chatham, Ont., has accepted the
poation of city engincer, Victoria, B.C.

The Canadian representative of Holland’s Mufg. Co., vises.
machinists’ and plumbers’ tools, Erie, Pa., A. Younghans,
called at the Toronto oftice of The Canadian Engincer recently.

N. J. Ker, C.E,, assistant city engincer, Ottawa, Ont,, has
1ad a considerable addition made to his salary in Ottawa to
nduce him to decline the position of city engincer of Victoria,
B.C.

W. A. Dube, formerly employed as train despatcher by the
Grand Trunk Railway in its Montreal office, has been appomnted
superintendent of the Intercolonial Railway for the Ste. Flavie
and Montreal districts. The new superintendent has been in
the Grand Trunk scrvice for twenty-five years, rising from the
pesition of telegrapher to that of train despatcher, and at as
carly an age as 18 ycars having charge of the running of trains
between Montreal and Istand Pend, being made chicf train
despatcher at the age of 23, whick position hc held for fiftcen
years.

Jno. Inglis, senior member of the firm of J. Inglis & Sons,
enginc and boiler-makers, died suddenly, last mouth at his home
in Toronto. He was a Scotchman, and dame from that country
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e was a millwright by trade, and worked for
a time at Chippawa. From there he moved to Simcoe, and
shortly afterwards to Dundas. e only remained a short ume
in the latter place, going from there to Guelph, where he went
into the manufacturing business on a comparatively small scale
with Mair and Evatt, the firm name being Mair, Evatt and
Iuglis. After a time it became Evatt and Inglis, and finally
Inglis and Hunter. The business developed into pretty much
the same line as that at present carried on in Toronto, though
not of the same proportions. About 18 years ago, when manu-
facturers of all kinds began to gravitate towards Toronto, the
firm made their headquarters in this city, Some cight yca s
ago Mr. Hunter went out of the business, and Mr. Inglis’ sons
were admitted to partnership,

iBrief, but J nteresting.

The fireproof curtain of the Paris Opera House is made
of aluminum plates, cach about 13 feet long, 3934 inches wide
and 3-32 inch thick. The exposed arca of the curtain is 3,229
square feet, and the curtain weighs 1.8 tons.

{47 years ago.

The latest use of clectricity is the seasoning of wood. A
current drives out all the sap from a piece of timber in about
six hours. The sccond process is the injection of a septic solu-
tion into the pores by an electro-capillary method, and the
timber is seasoned. Such inventions lessen the nccessity for
anticipating future neceds,

In the factory of the Grant Ball Company, Cleveland, large
quantities of oil and emery arc used for grinding, and the oil
finally becomes so thickened with particles of emery and steel
as to make it of the consistency of mud. In the city where this
material accumulated no other way of disposing of it could be
found except to pay for its removal outside of thc‘city limits,
for it was of such a character as to make it practically impos-
sible to dispose .1 it in any other way. Finally the managers
hit upon the plan of running it through a centrifugal cream
scparator, which completely separates the particles of emery
and steel and runs the oil out at a separate spout, so that it can
be used over again, while the mixed emery and steel can be
disposed of much more readily than when, as formerly, mixed
with oil—Auwmerican Machinist.

A Parliamentary return has recently been issued g\iving
particulars of the water, gas, tramway, clectric lighting and
other reproductive undertakings carricd on by municipal
boroughs in England. The total capital invested in such un-
dertakings amounted at the end of March, 1898, to £88,152,600,
of which £83,379.300 had been borrowed. Of this borrowed
moncy, however, about £11,230,000 had been paid off at the
date of the return, leaving £71,8383,200 outstanding, against
which there had been accumulated sinking and loan funds to
the amount of £3,203,600. The Economist summarizes this
decument. It appears that the average annual income from ali
the undertakings in the five years ending March 31, 1898, was
£8,808,400 or 10.09 per cent., the average annual net profit for
the same period £3.613.700 or 4.04 per cent., and the average
annual amount paid in respect of principal and interest on
capital borrowed £3,171.300. Water and gas works are the
two chief undertakings in which the municipal boroughs have
cmbarked, the capital invested by them in the former amounting
to £48,434,900, and in the latter to £20.175800. Tramways
figure in the investments to the amount of £3.213.700, clectric
lighting undertakings for £3,416.700, markets for £4.770.300.
and piers, quays, cte. for £4.797.500.

The London (Eng.) Times recently publishes the report of
the Departmental Commiittee appointed to enquire into the manu-
facturc and usc of water gas and other gascs containing a large
preportion of carbonic oxide which has just been issued as a
Blue Book. It shows that we can both Icarn from and teach
the British gas consumer. The committee was appointed by
the Home Seceretary on February o, 1808, and it consisted of
Lord Belper (chairman), H. H. S. Cunynghame, assistant
Under Sccretary for the Home Department; J. S. Haldane,
M.D,, F.R.S.; H. F. Parsons, M.D., assistant medical officer
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of the Local Governntent Board, and William Ramsay, Ph.D.,
F.R.S.. professor of chemistry, University College, London.
with John Pedder, of the flome Oftice, as secretary,  The com-
mittee was to enquive into and feport (1) on the extent to
whicl water gas and other gases containing a large proportion
of carbonic oxide are manufactured and used for heating, light-
ing, and other purposes; (2) the danger atteadimg such manu-
facture and use; (3) the means by which such dangers may be
remosed or dinmished, cither by the discontimuance of the use
of such gas or gases or otherwise, and what regulations for
the prevention of danger should be established.  The sum-
mary and the recommendations of the compattee are as fol-
lows: To swm up. we have come to the conclusion that, 1f the
accidents attributable to water gas are not yct very numerous
in Great Britain, the reason is that the proportion in which ths
was has been used has not lutherto, except i a few mnstances,
bueen high., A large increase in the use of the gas s, however,
to be eapected in several localines, and n sume places the
use of pure carburetted water gas 15 contemplated, i the ab-
scnce of legislative restriction. \We therefore think the present
1ime opportune fur deaing with the matter before the manu-
facture of water gas is estabbishied on a large scale, and we beg
to submit the following recommendations, to which, if approved.
ctfect should, in our opinion, be given by a public bill: 1. That
it should be illegal for any person to make and distribute for
beating and lighting purposes any poisonous gas which does
not possess a distinct and pungent smell. 2, That all persons
applving for statutory powers to make and distribute gas should
be 1equired to state in their application the kind of gas which
they propose to sell, viz., whether ordinary coal gas, car-
burctted water gas, plain water gas, or other varicty of yas,
scparately or mixed 3 That before any kind of water gas s
distributed in any place due public notice of the proposal
shonld be required to be given; and that, so long as there is
any water gas in a gas supply. that fact should be stated on
every demand note. 4. That where water gas is  distributed,
records should be kept by the producer, showing the respective
amounts of the gases issued day by day, distinguishing the gas
sopplied to each area (if more than one aund separately served).
and the day and night supply; that these records should at all
times be upen to inspection by any gas consumer or ratepayer
of the district, and should be published quarterly in a local
newspaper, and that a new column should be added to the
annual returns made 10 the Board of Trade giving the total
amcunt of water gas issued, as compared with coal gas.
5 That power should be conierred upon a central department
to make regulatinns, enforceable by adequate penalties, himiting
the proportion of carbonic oxide in the public gas supply at
night to 12 per cent, or such greater amouat as the depart-
ment may consider desirable.  These regulations might be ap-
plicable either generally over the United Kingdom or to any
particular locality, and might contain such conditions, if any,
as appeared necessary. 6. That powers should also be given
for the regulation of the distribution and use of gas by mecans
of by-laws, made subject to the approval of a central depart-
ment and administered under local control. The matters to be
$0 dealt with might include the following: The hours during
which. or the arrangemcuts by which, the limit imposed upon
carbonic oxide should be euforced, the use in cmergencies of
more than the authorized proportion of carbonic oxide, the
character of the gas burners, fittings and apparatus to be used.
having regard to the circumstances of their employment, the
testing of the gas, and other similar questions. 7. That the
provisiouts of Scctions 28 to 34 of the Gasworks Clanses Act.
1871, should be made applicable to the testing of gas for car-
bonic oxide, and that in all cases where a limit has been placed
upon the carbonic oxide in the gas supply of a locality there
should be some person empowered and required to test for
carbonic oxide and publish the results periodically.

The incorporators of the Union Match Company, organ-
ized at Trenton, N J, with an authorized capital of $10.000.000,
are’ Er<kine Henry Bronson and Levi Crannell of the Bron-
son & Weston Lumber Company, Ottawa, Ont.; William M.
Ivins of New York, Camillus G. Kidder of Orange, N.J.; W.
E. Cook of the Adirondack Match Company, Ogdensburg, and
G. H. Williams of New York.

LITERARY NOTES.

William T, Lancefield, Hamilton, has published “ A Cen-
tury of Achievement.,” by James H. Coyne, B.A. Mr. Coyne is
president of the Ontario Historical Society. \While necessarily
condensed, the reader is piven a most interesting account of
the achievements of this century,

Williams' Official British Columbia Directory, 1899, is a
particularly timely and valuable addition to the business man's
library, as it includes not only the Omenica, Cassiar and Atlin
mining districts in British Columbia, but also the Yukon district
of the Northwest Territory, which is now the centre of so much
interest and commerctal activity.

The publishers of The American .Artisan, Chicago, have
iscved a very valuable Manual of Receipts, compiled by Sydney
P Jolwston, largely from material that has appeared in the
cclumns of The Artisan, and the new volume makes a book of
over 241 pages, and contains over 1,600 receipts and processes
relating to metal working and allicd subjects.  From a hasty
ghu ce at the volume, we should say that this is the most com-
plete budget of receipts and formulae ever put together in one
book.

FIRES OF THE MONTH.

April 7th, The Cariboo l.umber Company’s sawmill at 1to
Mile House, B.C., was partially destroyed by fire——Apnl 7th.
The Langmuir Mnfg. Co.’s trunk factory, Toronto; loss,
$60,000; partially insured.——April 7th. The Dominion Metal
Works, Montreal, owned by C. Garth & Co., was totally
destioyed by fire; loss about $60,000.——April 14th. Reid Bros,
Tcronto, makers of billiard tables; loss about $3,000.——April
18th, C.P.R. round-house, Fort William, Ont.,, scven loco-
mctives destroyed.——April 20th. McComb & Stanley’s oatmeal
mill, Lucan, Ont.; loss about $10,000.——April z0th. Beaudry
buildings, Montreal, containing Vinette & Co.'s shoe factory,
New York steam laundry, Kieffer Bros., shoe machinery, Ben-
ard & Magor, carriage makers; the Umversal Patent Develop-
ment Co., and Lymburner & Matthews, brass moulders; loss
about $100,000.

NEW SYSTEM OF FIREPROOFING.

Ever since the first fire took place in a building fitted with
Luxier Prisms, it has been recognized that, glazed as it is n
fetr inch squares by clectrolytically-applied copper. the prism
panels form an efficient fire screen. Expennmentaily it is said
to have proved that this was due to the small size of the
lights, and the extraordinary strength of the metallic glazing,
with the additional fact that continuous and in.ercommunicated
support was afforded to the glass panel, throughout its aren,
by the clectrically-toughened copper. In short. small squares
of plate glass, glazed by the new copper process. were found
to be similarly ecfficacious. Plate glass pancls so made were
fitted in an iron box Gicet high, and 4 feet square. Open iron
bars admitted air freely at the bottom, and a vent at the top
permiitted the requisite draught. The box was then fired with
pine sticks soaked in kerosene, and an intense heat was
maintained; cold water meantime being apphied externally.
Although shivered in every direction the glass panels withstood
all persudsion to escape from the nctwork of copper I bars
binding them together. The result of this and other similar
tests is that the Chicago and New York underwriters have
highly commended the new Luxfer firc-proofing, and the
Rcokery. and several other of the largest buildings in those
citics have adopted the system. Two great advantages are that
windows furnished with Luxier fire-proofing admit light at all
times, while every chance of disester from neglect to close the
ordinary fire-proof shutter is pr;:cludcd

‘hrANTBD— Agents in Montreal and Toronto ( h lh le of a high-grad
Eoglish Leather Machine Beli/ngIn the D minie Sommission on’:ly.‘ua ;-
ply* X. L.." caro ot The Canadian Mngineer,

FOR SALE

A good Water Power, nhorse, situated one-ialf m raflway, ev
tacility for making sidlog t'os}wcr. "Address i ilo from wan every

J. D. THEUNISSON, Cookshire, Que,




