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Olden Times

For Tue CANADIAN ENGINEER.
FIRES AND FIRE ENGINES IN THE OLDEN TIMES.

—

BY WILLIAM PERRY, HYDRAULIC ENGINEER, MONTREAL.

Long before the appearance of man on the earth,
water was the great transporting medium which carried
trees and stones down from the hills to the ocean, and
it was also the first source of inanimate motive power
controlled and directed by the ingenuity of mankind.
Water alone might form the subject of many discourses.
Inthe dawn of civilization, it was reverenced by phil-
osophers as the life-giving principle of the universe,
and even in the present day shoals of pilgrims are to be
seen travelling to the Ganges, the sacred tiver of India,
to worship the self-same substance. With these people,
it is deemed a virtue to think of the river, while to
bathe in its waters washes away all sin, and to expire
on its brink, or be suffocated in its embrace, is the
climax of human felicity.

The subject is a large and important one, and is
destined to become of still greater importance. Its
rapid progress in recent times is apt to lead one to sup-
pose that the engines, pumps and machines actuated by
water are of modern origin, but ancient writers tell us
that Archytas, of Tarentum, invented hydraulic ma-
chinery about the year 400 B.C.; no description of his
inventions has reached our times, but we have records
extending nearly as far back. Hero, a celebrated
mechanician, of Alexandria, who lived over 2,000 years
ago, among other works, wrote a treatise on pneu-
matics, in which he described several curious devices
handed down by former writers, whom he at that time
called “ancient philosophers.” Among these devices
is one in which water is caused, by its weight, to effect
the opening of a temple door.

I shall endeavor to describe it to you. We will
suppose we have the interior of a temple, with a door
on the right and an altar on the left. The altar con-
tains an air-tight receptacle, in such a position that it
will be subject to great heat as soon as a fire is lighted.
This receptacle communicates by a pipe with a larger
receiver partly filled with water, and placed in the base-
ment, or any excavation below the temple floor. A
syphon pipe leads from this receiver into a bucket hang-
ing to a cord, which passes over a pulley, and is wound
round a shaft firmly secured to the door above, and
pivoted at the bottom. Attached to this shaft is another
cord wound in the opposite direction, passing over an-
other pulley and supporting a weight. The action of the
apparatus is this: When a fire is kindled on the altar,
the air-receiver under it is heated, the air expands, and
passing down the pipe, presses on the water in the large
receiver, forcing it through the syphon pipe into the
bucket. As soon as sufficient water has entered the
bucket to overcome the resistance of the suspended
weight and the friction of the door, the bucket begins
to lower, and, pulling on the cord wound round the
upright shaft, opens the door and raises the weight.
The apparatus is so proportioned that as the water
pours into the bucket and the bucket lowers, the mouth
of the syphon pipe keeps just below the level of the
water, and the bucket reaches the ground before the
pipe is quite withdrawn. When the temple services are
concluded and the fire extinguished the air receiver cools
down, the air in it contracts and causes a partial vacu-
um in the large receiver and the water flows back into
it from the bucket. The weight has more power than
the empty bucket, and now lowers, turning the shaft
round and, closing the door. Of course, this piece of
mechanism below the floor, if ever used, formed part of
the esoteric religion, and no vulgar eyes were allowed
to see by what earthly means the gods signified their
approval of thz burning sacrifice by mysteriousty open-
ing to them the temple door.

The following anecdote, for which I am indebted
to Thomas Ewbank’s admirable book on raising water,
will show you how and when this force-pump arrange-
ment received its last and most important addition—
that of an air vessel:—

About the year 200 B.C., during the reign of
Ptolemy Philadelphus over Egypt, an Egyptian barber
pursued his vocation in the city of Alexandria. Like
all professors of that ancient mystery, he possessed, be-
sides the inferior apparatus, the two most essential
implements of all—a razor and a looking-glass or mirror,
probably a metallic one. This mirror, we are informed,
was suspended from the ceiling of his shop, and bal-
anced by a weight, which moved in a concealed case in
one corner of the room. Thus, when a customer had
undergone theusual purifying operations, he drew down
the mirror that he might witness the improvement the
artist had wrought on his outer man, after which he
returned it to its former position for the use of the next
customer. It would seem that the case in which the
weight moved was enclosed at the bottom, or pretty
accurately made, for as the- weight moved in it and
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displaced the air, a certain sound was produced, cither
by its expulsion through some small orifice, or by its
escape between the sides of the case and the weight.
This sound had probably remained unnoticed, like the
ordinary creak of a door, perhaps for many years, uatil
one day, asthe barber's son was amusing himself in his
father's shop, his attention was arrested by it. This
boy’s subsequent reflections induced him to investigate
its cause, and from this simple circumstance he was led
eventually either to invent or greatly to improve the
hydraulic organ, the force pump, the air gun fire engine,
&c. Now this barber's son was Ctesibius, of Alexandria,
one of the most eminent mathematicians and mechani-
cians of antiquity, and the teacher of Hero, of Alexan-
dria, of whom I have previously spoken. No illustra-
tion of the pump of Ctesibius has survived, but from the
descriptions handed down it is supposed to have been
thus :—

A wheel having projections or float boards on its
rim is placed ina stream; fixed upcn the same shaft
with the wheel, and therefore revolving with it, is a
piece called a cam, which stands out more on one side
of the shaft than the other. At each revolution this
pushes down one end of a lever, to the other end of
which is connected the pump rod, carrying a solid piston
closely fitting the barrel of the pump. In the bottom
of the pump is a suction valve and a pipe leading to
the water, and in the side another pipe, terminated by
a delivery valve at the bottom of an air vessel. In-
serted n the air vessel is a delivery pipe, up which the
water passes to its destination. The air vessel is 1n
effect an elastic cushion, compressed during the stroke
of the pump, and expanding during the return stroke,
so that the water is forced up the delivery pipe in a
continuous stream. In some cases there were two
pumps worked by the same wheel and connected to the
same aitr vessel to still further equalize the flow. No
details are shown, but the mechanical arts must even
at that time have arrived at some degree of perfection,
for we are told that ¢ the cylinders were made of brass,
the pistons turned very smooth, and the valves hinged
with very exact joints.”

About the beginning of the Christian era, a Roman
architect and engineer, named Vitruvius, wrote a trea-
tise on those professions, and inserted a brief account
of the hydraulic machines tnen in use.

It is an interesting circumstance in the history of
this ancient engine that the air vessel should have been
preserved through so many ages, when its use was not
known. VWhile its sizo was dimintshed, its form was
retained. It is no wonder that the old copyists consider
it an unsightly and unnecessary enlargement of the
discharge pipe, and hence they removed it accordingly ;
certainly the fancy that could add the rectangular twist
to the upper part, would not hesitate to remove the sup-
posed deformity from the lower one. Some persons, de-
ccived by the imperfect representation, have supposed
that such engines were not used in thetime of Heron,
and that the figure and description were inserted in his
work as mere hints for future mechanicians to improve
on, but the description sufficiently indicates that similar
machines were in actual use. The materials and work-
manship of the pumps—metallic pistons and spindle
valves—with guards to prevent the latter from opening
too far, the mode cf forming the goose neck by a kind of
swivel joint, somewhat like the union or coupling screw,
the application of an air vessel, two pumps forcing
water through one pipe, and both worked by a double

GINEER.

lever, are proofs that the machine described by Heron
was neither an ideal one nor of recent origin or use,
There are features in it that were very slowly developed
by manufacturers in modern times, It is not at all im.
probable that anciert engines were equal in effect to the
best of ours, but, whether they were or not, one thing
is certain, that to the ancients belong the merit of dis-
covering the principles employed in these machines,
and of applying them to practice. It is remarkable,
too, that fire engines made their first appearance n
Egypt, thus adding another to the numerous obliga-
tions under which that wonderful country has placed
civilized nations$ in all times to come.

FIre ArrLIANCES, Loxpoy, 1660.

Having noticed the use of pumps to extinguish
fires, I may remark that they were also employed in the
middle ages, if not before, to promote ~onflagrations,
viz., to launch Greek fire. This mysterious substance
is represented as a liquid. Beckman says it certainly
was one, and so far from being quenched, its vio-
lence was augmented by contact with water. It was
principally employed in naval combats, being enclosed
in jars that were thrown into the hostile vessels. It
was also blown through iron and copper tubes planted
on the prows of galleys and fancifully shaped like the
mouths of animals, which seemed to vomit streams of
liquid fire. There is among the figures of war machines
in the old German translation of Vegetius, one that
(judging from the flames issuing from monstrous
animals’ mouths) seems to have been designed for pro-
jecting Greek fire, though it is difficult to see how it
was done. Another mode of using this terrible mater1al
was by forcing it in jets ‘ by means of large fire
engines,” and sometimes * the soldiers squirted it from
hand engines.” Its eflects upon those on whom it was
thrown seem to have been somewhat similar to those
produced by the composition of alcohol and spirits of
turpentine recently adopted as a substitute for oil in
lamps, and which has occasioned so many fatal disas-
ters, by the explosion of vessels containing it and its
consequent dispersion over the persons of the sufferers.
It was easy (says Beckman) to conceive the idea of
discharging Greek fire by means of forcing pumps,
because the application of them to extinguish fires was
known long before its invention. It is supposed to
have originated with Callinicus, a Syrian engineer of
Balbec, in the 7th century. It may, however, have
been known to the old Greeks and Romans, for they
made use of similar devices for projecting fire. Mon-
faucon, in describing their marine combats, observes
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THE CANADIAN ENGINEER. 3

“another mode of annoying enemies’ ships’ was by
throwing fire therein, which they did after different
ways, some using for that purpose siphons, and fire
buckets, others threw in pots filled with fire.” From
an expression of Dr. G. A. Agricola, a physician of
Ratisbon, of the last century, in a work on gax:dening,
it would appear as if something like the Greek fire was
then in use. Enumerating several pernicious inven-
tions, he notices ‘** that infernal one of gunpowder.
How many cities and fortresses has it ruined? How
many thousands of men has it destroyed ? And what
is more deplorable is, that thisart grows more and more
complete every day, and is brought to that perfection
that in Holland and some other parts they have fire
pumps filled with burning compositions, wherewith
they eject fiery torrents to a great distance, which may
occasion dreadful and irreparabledamages to mankind.”

Fires and wars have ever been deemed the most
awful of earthly calamities, and, unfortunately for our
race, they have too olten been united, for warriors
have generally had recourse to the former to multiply
the miseries of the latter, and in almost every age
cities have, like Jericho and Ai, Hebron and Ziglag,
Troy and Thebes, Carthage and Athens, Saguntum
and Bagdat, been burnt with fire, and in some cases
* all the souls therein destroyed.”

ScENE AT A Fire 1x Loxpox, 1670.

As Greek fire preceded gunpowder in Europe, so
pumps or the “ spouting engines " for projecting it may
be considered the forerunners of guns; it is even pos-
sible that the first idea of the latter (supposing they
were not introduced from the east) might have been
derived from accidental explosion of the liquid in the
pump cylinders, when the pistons would of course be
driven out of them like balls out of cannon. Be this
as it may, enough has been adduced to show that the
forcing-pump and its modifications have exerted no
small degree of influence in ancient wars, and conse-
quently in the affairs of the old world.

Although the police and other arrangements for the
actual suppression of fires in ancient Rome are not well
ascertained, some interesting particulars are known.
A body of firemen, named matricularii, was established,
whose duty it was to extinguish flames. Similar com-
panics were also organized in provincial eities. This
appears from Trajan’s reply to Pliny respecting the
formation of one in Nicomedia, and from which we
learn that these ancient firemen frequently created dis-
turbances by their dissensions and tumults. Pliny (the
younger) was governor of Bithynia; after giving the
emperot an account of a fire in Nicomedia, a town in
his province, he continues: *You will consider, sir,
whether it may not be advisable to form a company of
firemen, consisting only of one hundred and fifty mem-

bers, I will take care pane but those of that business
shall be admitted into it, andthat the privileges granted
them shall not be extended to any other purpose. As
this corporate body will be restricted to so small a num-
ber of members, it will be easy to keep them under
proper regulations.” [n answer the emperor sent the
following letter : ** Trajan to Pliny: You are of opinion
it would be proper to establish a company of firemen
in Nicomedia, agreeably to what has been practiced in
several other cities. But it is to be remembered that
socicties of this sort have greatly disturbed the peace
of the province in general and of those cities in par-
ticular. Whatever name we give them, and for what-
ever purpose they may be instituted, they will not fail
to form themselves into factious assemblies, however
short their meetings may be. It will therefore be safer
to provide such machinesas are of service in extinguish-
ing fires, enjoining the owners of houses to assist in
preventing the mischief-from spreading, and, if it should
be necessary, to call in the aid of the populace.”

The direction to procure ¢ machines as are of
service in extinguishing fires " was in consequence of
Nicomedia being destitute of them—an unfortunate
circumstance for tie inhabitants, but one that is hardly
now regretted by those who are in search of information
respecting fire-engines among the.ancients, since it led
Pliny to mention them, and thereby afford us a proof of
their employment by the Romans. ¢ While I was
making a progress (he writes to Trajan) in a different
part of the province, a most destructive fire broke out
in Nicomedia, which not only consumed several private
houses, but also two public buildings, the town house
and the temple of Isis, though they stood on contrary
sides of the street. The occasion of its spreading thus
wide was partly owing to the violence of the wind, and
partly to the indolence of the people, wiv, it appears,
stood fixed and idie spectators of this terrible calamity.
The truth is. the city was not furnished with either
engines, buckets, or any single instrument proper to
extinguish fires, which I have now, however, given
directions to pbe provided.”

It has been generally imagined (observes Mel-
moth) that the ancients had not the art of raising water
by engines, but this passage seems to favor the con-
trary opinion. The word in the original (for engine) is
sypho, which Hesychius explains, * instrumentum ad
jaculandus aquas adversus incendia"—an instrument
to throw up watcr against fires. But there is a passage
in Seneca which seems to put the matter beyond a
conjecture, though none of the critics upon this place
have taken notice of it. * Solemus,” says he, * duabus
manibus inter se junctus aquam concipere et compressa
utrinque palma in modum siphonis exprimere”—Q,. N.
ii. 16, where we plainly see the use of this sypho was
to throw up water.

In the French translation of De Sasy (Paris, 1809)
the word is rendered pumps: “Dailleurs, il n'y a
dans la ville, ni pompes ni seaux publics, enfin nul
autre des instrumens necessaires pour cteindre les em-
brasemens.” And Professor Beckmon quotes both
Hesychius and Isadore to prove that “a fire-engine,
properly so called, was understood in the 4th and 7th
centuries by the term sypho,” and we may add that
Agricola in the 16th century designated syringes for
extinguishing fircs by the same term. Heron’s engine
is also named a syphoa.

From an expression in the lctter of Pliny just
quoted, we learn that men were regularly brought up
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to the art of extinguishing fires, the same as to any
other profession, Of the company that he proposed to
establish, he remarks, ¢ I will take care that none but
those of that business shall be admitted into it.” The
buildings in ancient Rome were very high, the upper
stories were mostly of wood, and the streets and lanes
were extremely narrow, hence the suppression of con-
flagrations there must have been an arduous business,
and one that required only extraordinary intrepidity
and skill, qualifications that could be obtained by expe-
rience. Besides engines for throwing water, the fire-
men used sponges or mops fixed to the end of long
poles, and they had grapples and other instruments by
means of which they could go from one wall to another
(Encyc. Autiq.). Of the great elevation of the houses
several Roman writers speak. Seneca attributed the
difficulty of extinguishing fires to this cause. Juvenal
mentions
Roofs that make one giddy to look down.

When the city was rebuilt after the great confla-
gration (supposed to have been induced by Nero), the
height of the houses was fixed at about seventy feet.
These were raised to a certain height without wood,
being arched with stone, and party walls were not
allowed. That fires were constantly occurring in old
Rome is well known. J:venal repeatedly mentions the
fact. Thus 1n his third satire :

Rome, where one hears the everlasting sound
Of beams ang rafters thundering to the ground,
Amid alarms by day and fears by night,

And agamn :

But, lo! the flames bring yonder mansion down!
The dire disaster echoes through the town :

Men iook as if forsolemn funeral clad,

Now, now indeed these nightly fires are sad.

Their frequency induced Augustus to institute a
body of watchmen to guard against them, and, from
the following lines of Juvenal, it appears that wealthy
patricians had servants towatch their houses during the
night :

With buckets ranged the ready servants stand,
Alert at midnight by their lords’ command.

As every calamity that befalls mankind is con-
verted by some men to their own advantage, so the
numerous fires in Rome led to the detestable practice of
speculating on the distresses they occasioned. Thus
Crassus, the consul, who, from his opulence, was sur-
named the Rich, gleaned his immense wealth,according
to Plutarch, “from war and from fires; he madeit a
part of his business to buy houses that were on fire, and
others that joined upon them, which he commonly
got at a low price on account of the fear and distress of
the owners about the event.” But the avarice of
Crassus, as is the case with thousands of other men, led
to his ruin. With the hope of enlarging his possessions,
he selected the province of Syria for his government, or
rather for his extortion, because it seemed to promise
him an inexhaustible source of wealth ; but by a retri-
butive Providence his army was overthrown by the
Parthians, whom he attempted to subdue, and who cut
off his head, and in reference to his passion for gold
fused a quantity of that metal and poured it down his
throat.

Among other precautions for preventing fires from
spreading that were adopted in Rome on rebuilding the
city, was one requiring every citizen to keep in his
house ¢ a machine for extinguishjng fire,” What these
machines were is not quite certain, whether buckets,
mops, hooks, syringes or portable pumps. That they

were the last is supposed to be proved by a passage in
the writings of Ulpian, a celebrated lawyer and secre-
tary to the Emperor Alexander Severus, wherein he
enumerates the things that belonged to a house when
it was sold, such as we name fixtures, and among them
he mentions siphones employed in extinguishing fires.
Beckman thinks the leaden pipes which conveyed water
into the house for domestic purposes might be intended,
but they would hardly have been designated as above
merely because the water conveyed through them
occasionally put out fires. This was not their chief
use, but an incidental one. That they were pumps or
real fire engines was the opinion of Alexander ab
Alexandro, a learned lawyer of the 15th century, an
opinion not only rendered probable by terms used and
the necessity of such implement for the security of the
upper stories, which neither public engines nor streams
from the aqueducts could reach, but also from the ap-
parent fact that syringes.or portable pumps have always
been kept (to a greater or less extent) in dwellings from
Roman times, And a sufficient reason why they should
generally be sold with the houses, might be found in
their dimensions being regulated according to those of
the buildings for which they were designed.

The population of Rome was so great that the area
of the city could not furnish sites sufficient for the
houses, and hence the height of the walls was increased
in order to multiply the number of stories—* for want
of room on the earth the buildings were extended to-
wards the heavens.” Portable fire engines were there-
fore particularly requisite, in order to promptly extin-
guish fires on their first appearance, whether in the
upper or lower floors. In the Jatter case, when this
was not done, the people in the higher stories would be
cut off from relief and the means of escape. Were some
of our six or seven story buildings in the narrow streets
densely filled with human beings, and a raging fire sud-
denly to burst out on the ground floors, the probability
is that many lives would be lost, notwithstanding the
great number of our public engines and hose and ladder
companies. Juvenal estimates the distressed situation
of those dwelling above under such circumstances :

Hark! where Ucalegon for water cries,
Casts out his chattels, from the peril flies,
Dense smoke is bursting from the floor below.

Fire engines were nearly or altogether forgotten in
the middle ages ; portable syringes seemed to have been
the only contrivance, except buckets, for throwing
water on fires, and from their inefficiency and other
causes, their employment was very limited. The
general ignorance which then pervaded Europe not
only prevented the establishment of manufactories of
better instruments; but the superstitions of the times
actually discouraged their use. There is not a more
singular fact (and it is an incontrovertible one) in the
history of the human mind, than that the religious doc-
trines and opinions of a large portion of mankind
should have in every age produced the most deplorable
results with regard to conflagrations. The Parsees,
Ghebres, etc., of Asia, and other religious sects, which
have subsisted from the remotest ages, never willingly
throw water upon fires—they consider it criminal to
quench it, no matter how disastrous it may be; they
had rather perish in it than thus extinguish the emblem
of the Deity they worship. ¢ They would sooner be
persuaded to pour oil to increase, than water to as-
suage the flame.” Among such people fire engines, of
course, were never used. Another and larger part of
the human race, though they entertain no such rever-
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THE CANADIAN ENGINEER. 5

ence for fire, are so far influenced by the pernicious
doctrine of Fatalism, as to make little or no eflorts to
suppress it. They look upon fires as the act of God,
determined by Him, and therefore conclude it useless
to contend with Him, in attempting to extinguish those
which He has kindled.

(Concluded in next issue.)

For Tug CANADIAN ENGINEER.
SOLUTION OF THE ¢ BALL-NOZZLE FIRE JET"”
PARADOX.

BY CHAS. BAILLAIRGE, C.E., QUEBEC.

The action of the ¢ ball-nozzle fire jet™ was con-
sidered contrary to the laws of nature, so the American
scientific papers said. Not only was it thought so by
scientists in general, and by hydraulic engineers, but by
the inventor himself. To be sure, I merely announced
the solution in general terms and without any explana-
tory diagram, as due to the formation of a vacuum
behind the ball, and the scientific world may therefore
be still sceptical on the subject or as to the true ex-
planation having as yet been arrived at.

I am led to this conclusion from the fact that even
the scientists and hydraulicians of our ‘¢ Canadian
Society of Civil Engineers” seemed at first sight to
doubt the correctness of my enunciation of the solution,
and directed the secretary to write me for a graphic
and scientific explanation of how the mere pressure of
the atmosphere could resist or counteract a pressure of
may be 100 lbs. to the inch against the rear of the ball.

Now, as seen by the diagram, there is no pressure
against the ball, or orly that of friction at the circle of
contact between the ball and water. The pressure is
in the moving water, and is expended, not in pushing
the ball, but in expelling the water through the annular
space, ab, around the ball, and between the ball and
conical or divergent nozzle, ABCD, the ball so adjust-
ing itself, of course, that the sectional area of the
funnel-like jet of water at ab, or area of the annulus,
becomes equal to the sectional area of the solid jet at
AB; and the thickness of the jet or breadth of annulus
at ab goes on decreasing, of course, as the diameter of
the cone increases at cd, where, supposing the velocity
still the same as at 4B, less the diminution caused by
the resistance and pressure of the air, the area at the
annulus at ed is still the same or so much greater as
the velocity at ¢d is less.

Of course, the water, when fitst let on, forcibly
projects the ball against the confining wires at CpD.
1a the meantime, the friction of the water around the
inner periphery of the apex of the cone 40B quickly
sucks away the water from the concave-conical space
behind the ball, thus creating a vacuum towards which,
or away from the confining vires, the atmospheric
pressure pushes back the ball until,as already said, the
area of the annular space for the water around it be-
comes adjusted to an equality with that of the solid
water at 48.

Of course, in company with all othertechnologistsor
engineers,’I can only see with the eyes of faith what I here

describe, as the solid brazen funnel 4 BCD cannot be seen
thiough, and even if it could, or if the nozzle were of
glass, still would the glass and water and vacuum be all
‘of a color, and the vacuum unseen ; but that there is a
vacuum there, that there must be one, must be just as
obvious to the scientist as if it could be proved toexist ;
nor even can the engineer doubt it, when he knows
how in sewers the current of water carries a current of
air along with it, or as a current of water will, and
does, draw away with it a film of the quiescent water
it is in contact with, and those of your readers who
have in your April issue studied * Taylor's System of
Air Compression,’ cannot believe in it any more than
in the explanation of the ¢ fire nozzle paradox " unless
they admit, as Taylor explaius, that the water sucks
down the air with it, though in this case the proof is
evident from the fact of the existence of the compressed
air as evidenced by its power motor action,

—

For Tng CANADIAN ENGINERR.
THE PREVENTION OF STEAI1 BOILER EXPLOSIONS.

BY CHAS. BAILLAIRGE, C.E., QUEBEC,

Notwithstanding all the precautions, suggestions
and scientific disquisitions by mechanical engineers,
scientists and would-be connoisseurs during the last
fifty years, steam boiler explosions continue to be as
persistent as ever, and so they will be until some such
preventive as suggested by the writer, now fully thirty
years ago, shall have been insisted on by legal enact-
ment.

I have been a close observer of these periodically
recurring accidents, many of which I have seen and
made a special study of, as set forth in papers read by
me before the Royal Society of Canada, in May, 1891.
See page 8, items 5, & 7, 8, of * Bibliography of the
Members of the R. S. of Canada,” as published by the
society in the volume of transactions for 1894.

The explosion is due in many cases, of course, to
the overloading of the safety valve, or to this becoming
so firmly stuck and rusted in site that it cannot be
forced open even by such a pressure.as that capable of
bursting the boiler; but in many and most cases the
safety valve has been found open after the explosion,
an evident indication that had it been large enough to
allow of blowing off the steam as fast as formed, the
rupturing of the vessel would not have occurred.

There are no doubt cases where, the water becom-
ing low and the surfaces red hot, a new supply over the
unduly heated areas forms steam with such rapidity
and in such quantities that the ordinary safety valve
full open cannot give vent to it, the pressure increasing
till the boiler bursts.

Whena boy of 17, and with a friénd of the same
turn of mind, I built some fifty yeats ago a double
engined steam carriage for ordinary roads, and many a
trip we made with it in and about the ancient capital,
till stopped by the police for frightening horses. We
had returned from one of these outings, and, intending
to go out again, did not draw the fire, but laid up
during dinner time at my father’s then residence,No. 17
Genevieve street, Cape, when hearing an uproar in the
yard, I got my head out just in time to see the valve re-
turning almost vertically downwards from the height to
which it had been blown by the increasing force of the
vapor from within, This vapor continued to escape
from the valve in a solid cylindrical form of some ten
feet at least in height, before it was sufficiently cooled
down and disintegrated by the resistance of the atmo-
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sphere to become visible as condensed steam, showing
the super-heating it had attained to under confinement,
and in fact the whole contents of the boiler, water and
all, were in some 20 seconds thoroughly cleaned out.

Now, sir, any ordinary sized boiler of say 4 to 6 or
more feet in diameter would certainly have burst under
the circumstances, and so would this but for the fact
that it being but 2 feet in diameter or less and 24 to 3
feet long, and built of }-inch boiler plate, it was of
course many times stronger than a larger boiler with
same thickness of metal.

I have said that when steam forms so quickly—and
this it will every now and then do, owing to the
sleepiness or forgetfulness of our human nature—yes,
when it forms so quick, and even if it overcome the
pressure on the so-called safety valve and blow it open,
it may, nevertheless, burst the boiler when form-
ing faster than it can flow away by the comparatively
tiny opening of the blow-off.

Hence the suggestion I made years ago, and which
I now reiterate, of such an enlargement of the valve as
shall remove the steam as fast it can possibly be
formed under the most favorable conditions for such
formation.

I am not a mechanical engineer, or at least do not
practice at it as a specialty ; but would merely suggest
that our ¢ Canadian Society of Mechanical Engineer's,"
or any other, do study up the question as to whether
one very much larger escape valve should not be hence-
forth insisted on. May be, in long boilers of the Corn-
ish type, two such valves or more than two would
put a stop to these generally fatal accidents.

CONDENSED TABLE OF CEMENT TESTS. 1893-189%4.

CEMENT TESTING.”

BY CECIL B. SMITH, MA. E., A. M. CAN. SOC. C.E.

This subject has so often been written on, and is
being so continually and persistently investigated, that
it forms, as it were, an inexhaustible mine.

But this very feature shows how very important
and yet how little understood it is, for, when investi-
gators continue to disagree, the presumiption is that
there is either a lack of agreement as to the basis on
which the investigations are made, or else a failure, up
to the present, to solve all the intricate mazes of the
problem, or inaced a combination of the two.

The variations in the standard tests in use in vari-
ous countries are too great to be reconciled, and it is
evidently difficult to compare results and a hopeless
task to bring them to a uniform standard. What it
behooves us, as Canadian eng'ineers, to do is to take
such sensible and immediate action on the subject as
will commend itself to the good graces of all of us, if
possible, or, if not, of a great majority of those who
test the manufactured article.

However, before proposing a mode of conducting
such tests as will be of practical utility to practical
men, the following table is presented as embodying
results which have been obtained during the last two
sessions (McGill College) in making ordinary commercial,
privateand studenttests(chiefly commercial and private).

Many results have been discarded as being inac-
curate, and only those are recorded here which are
believed to be very close to the truth, much closer than
is ordinarily obtained.

These results have been classified according to
country of manufacture, and somewhat on a scale of
increasing tensile strength.

*Condensed from a paper read before the Canadian Society of
Civil Engineers.

.

X B IEEEEEEEEE] HE R TN BER
£ SRR IR L
LR R R
. LK) . o . N
- d R R R EE I
€ T N o] v ¢« o o .
R RN R
=
0 & sl O EEENER) IR R
E b . 1 R
o e 0 o] o » .
NE R K R R
3 R RS
o R IR re—
~ . M o o o H .
x P1iliBss R | !
R Rinde R o ol
) hd M}
B ] I :::::...::’
: R HER I R
o M . LY -
- HEE R H
H : MRS ¢ o
3 > : R HE
e © R R IR .
; El I ER Rt HEE 3o
1'Q o Y ) = = -
<] |+¢g tyrrim : R
2 E H s
- . . . X7’-3
FIERS: HHEREEEE IR R
“lo L . s RN o
2 . « ® o o
Sle e 8 B Y R B
£ E)| HE R el HEEE .
0 = .
&« o 4l e o o 400 o = o olw o .
HEETEE HE RN =g :
SR R R
= I el B
3 prermmrer mresan T
O |- = :g' te e « e Bl S B H
Hlglag | 2 HER T ] ] E I R
. o . . . [EEEEIEEES Erap e ) - .
- € 3 - S & s e 20 olo oo 0 o0 o .
g"- s 3 RS ER R B
> 08| 13 ¢ IR R R R RN
< £ =t R N N R R F R -
wO | &t ...g::::: Tealets
Bl =i HR IR IR IR S HE
"GN e o o o e 5 o oC 8 & e o * o ¢ o .
ST R RN
Tty R
Eng 53.:.::::3:::2::::: R
— o o ® o o & o e e 0 o o & o o e o o ofe
...... tirt o
] o s o - -
Tl SZiriiiygiiigs iy B
L] - - - - - - L -
2 D :3:::.:.: ]
. . - o ® o o o of o o’ a o o -
.t | BE RS N
] :{3......::... Tl
s | sl T PN
%—-. e o ¢ o o 8 of o X D0 .
= 3 e o 3 .« o o o .
o
g |TEL:S b3 R EEE R
: ol : R
s @8 | Rt R B B
-8 E e IR > ¢ ¢ o o o]e e T s e e M
Al |82 ::::: R R BEEEE
-— B P R S A e oD % o o 6 o) e s 0 @ o). e o .
e R AR Porrrgriiirisr e
-aE g Nm..::.o. PE- RIS R R R IR .
cs W DY D Drmomt o o R LIRS LT BT .
WO W) D) 1 WMIOLNNT D 2 .
§ —é *’; S88BREE E E BIISLEFEI SESQS E -33 :
: :
fzmg S R R
3 A RS REREE TiiriiiTiTIEie Y
& 3 . . . . . . N s oD o < . .
© w - R R . e o o % . .
= N | Pliilvs s :;:‘;::3:3:::::::.:?; .
o x| <. e v e of e . . et o e .
. e = [=) - =13 k]
F| -3 |FB2888553RITBTLIZZZREFS|: 8% ¢
& : :
g il
s PN LDNIODM '°°°°$3”3 o3 OO & AL . e o .
(=321 -] €0 -
<| |4 |®S88353G3E| 23R { (SPRARGIIILL ¢
(¥ ey \\\\b\\ R R N R - ":
(=3 O o OO0 o o (=3 :
£ 3T 182382888 ¢ :moooocpgm 880%v HE
= INOS22N 1 NPOVPPINONINSS B I
§-3 B p«gmaew-- O —nvwmu:«ﬁovn T
=3 A
-] -
) =
e I RS dmninianslEeeey .
Qim >3 . MmMuono =000 OO
g X 3'2%:7,8?,.8 P NN ANSRNARSSSN 3
v o e v o e s M e ) ot o=t O3 .
= g POV OwA o] - H
:
E
o . |B 3 2 33
.E...‘—:; '§°‘1"'3'§'§ o 2 3 -§
_, & «P
.‘SSE :ggggwbe“’ w‘g;wggg's;-gg b5 guJ
Qa S . e e
> > > >
8q [PPUENRT Q| i oQVT 0RO TTOTFR
hd v - -3 o o
g |55 255000895 i3RRQREIIIARS
}O{ °‘ QPNNO'OQNQ'WNNOWQQ{‘?‘QQN X
G- O PO O FONNONOQT P rNOS e
e3[R [anzseengaligansssdgaiadadol 2
B2 (30 [CPTPPPOo0¥|POTLOTRRSQITQNGH| 1D o
':":"9 ZB | ~AmOOONALISNNOEE T QBN ANSO) 1 T T
z°g cocoocoocoojooocoocoocoo|docoof et ;
£2u,3018000 gy o ~~ - e 2
pepune. | SURSRIZIIMLARRAIIIZYRKRER[] 1
2053918m ) LRI
SDuwp |zgsNg 58883f::3:
a1t T TON . v e . e o o ® .
Mg | mshmdad L L E ST T IR
Bl Perahet: S
oy |SEEEEEEEE[ssoE s HlBenEg i
poumigQ | Semase88|28382E 3‘338»8&:::: :
- SEaInesSSSdcs8acacakoga<]i i Y
- ao 2| <} <
:l‘}:& ~unenodBdlrooemanveviavnRniznan :
P T 2, Ot Doy P Pt Pt P ot e P B e P i P B 5 Pt [ 25 e P4 P Rt '
(=3 .
= g cezccac
S = ssan-acqa;—;:g;;:.c:_'::=csc |
§0°‘f:° 285555535 .‘.';3 crereee=|STadS ’
o5 FEEER R e o G0 o 6] 0,60 56,50
T © |cagiEgeas|rrrerrdadilsecs
Q SA338353 35 SERRARRARIEARAR |

YRS VAN




LG

NP R NN

e o 03 N ik 1 g

’

PSS SRS A

vl -

e

- \me

* .
PR Gty v as

Ty

FR RN S S SR AT )

e L
ase o35 v

i
e

£,

S
2z

THE CANADI

e e e o

AN ENGINEER. 7

Let us consider the various qualities given in their
tabular order.

(a) Specific Gravity.

The average of Canadian Portlands=311.

The average of English Portlands = 3:10.

The average of Belgian Portlands = 3-055.

The average of all Portlands (16) = 3-09.

It would seem advisable, thérefore, to specify a
minimum for Portlands of 3-10.

The samples were not dried or prepared in any
way ; if they were dried for 15 minutes, according to
English practice, it is probable they would go somewhat
higher,

It will be noticed that the only two Portlands (?)
whose specific gravity was low (Belgians Nos. 16 and
17) were both poor cements ; one, No. 16, sets slowly,
and the briquettes made for 4 weck tests,and immersed
in water after 24 hours, were found sloughed down in
the tanks, and had evidently run and set over again !
They would not give any test to speak of. Evidently
the hydraulic property, in 24 hours, was not enough to
hold them together, while the cther one (No. 17) failed
in the blowing test. Altogether, it is doubtful whether
these cements are Portland or naturals, although sold
as the former, owing to their color being gray.

It will be noticed, with satisfaction, that Canadian
Portlands stand at the top in specific gravity, judging
by the samples tested, which were, however, all received
from manufacturers.

The specific gravity of natural cements might be
placed at 2-g5, although 1t is not so likely to be under-
run, owing to the ease with which this can be obtained.

(b) Water required for standard consistency.

This is considered, by many, to be very important ;
but many tests have demonstrated to the-writer that
what is especially needed is that there shall be sufficient
to make good briquettes; to err, say, 1 per cent. inadding
water is fatal, if too little, while if too much, it does not
seem to affect the strength of briquettes at one week,
certainly not at four weeks. This is contrary to state-
ments often made regarding the increased strength
given by a minimum amount of water; but probably
what is referred to is an excess of water sufficient to
make a thin batter or soup. Undoubtedly such an
amount not only makes the briquettes shrink and crack
in drying, but will seriously affect the early strength.

A very peculiar effect was met with in two Cana-
dian and one English Portlands. They were evidently
fresh, and when mixed with a normal amount of water
would work into a good plastic mass, but in about one to
two minutes after the water was added, they would sud-
denly set, so hard that it was useless to attempt to put
them in the moulds.

By increasing the per cent. of water to about 30, a
thin batter was made, which could be got into the
moulds before this action took place; of course this
amount of water made the set very slow, and deadened
the indurating action in one week tests.

When tests were made, several weeks later, on
these cements, this effect had disappeared; perhaps
some one connected with this industry can explain the
cause of this action.

(¢) Residues or Fineness.

The variation is enormous, as the following state-
ment shows:—

Residuc on Residuc on FPeslduec on
No. g0 Sleve. N¢ 8oSieve.  No. 120 Slove.
Per cent. Per cent. Per cent.
Coarsest ....eves  31°4 52'2 612
Finest c.ovaen.. . 025 2*7 67

The English Portlands are generally very coarse,
as will be scen, and the selected Canadian ones fine.

It is not putting it too severely to say that specify-
ing a certain residue on No. 50 Sieve is a direct pre-
mium on coarse grinding, and so, in fact, are neat tensile
tests.

For instance, English b, nds, No. 10, No, 114 No.
12, No. 13 and Nos. 14 A, 14 B, are all evidently
ground to pass a specification of § per cent. residue on
No. 50 Sieve, and are all very coarse when sifted on
finer ones, thus plainly showing the failure of the
specification to obtnin as good a product as possible.

The author would urge the severest requirements
for fineness.

Various papers read and the statements of manu-
facturers themselves go to show that the increased cost
is very slight, not more than 1oc. per bbl. between
ordinary and fine grinding.

10 per cent. residue on No. 8o Sieve

20 per cent. residue on No. 120 Sieve
mums are not too high for present facilities for fine
grinding ; this would let in 3 out of 4 Canadian Port-
lands tested, 1 out of 10 English Portlands tested, 2
out of 4 Belgian Portlands tested, or in all 6 out of 18
brands. There are signs, however, that the English
manufacturers are waking up to finer grinding, and will
soon fall into line; there is no reason why educating
influences should not bring grinding down much finer
still for ordinary brands, but for the present, too much
severity would defeat the object in view.

(d) The time of incipient and final set, as found by
Gilmore's needles, does not seem to affect the strength,
except for very short tests. When the slow settings
are generally stronger, good cements may be either the
one or the other; but ordinarily, unless for tidal work,
a slow setting one has the desirable feature of allowing
masons to mix and use good sized batches of mortar,
without constant tempering, which is the practice with
quick setting ones, much to their own hurt.

{¢) The blowing test advised by Faija, has detected
a ‘“blowey ™ tendency in several instances ; but much
late evidence seem to throw some discredit on blowing
tests, whether made with hot or boiling water, on the
ground that manufacturers can, by the addition of sul-
phate of lime, cause the cement to be so slow setting
and set so strongly as to resist the blowing tendency of
so much as 3 per cent. of free lime added after the
cement had been burnt. If this is a fact, chemical
analysis will need to be resorted to more frequently, to
detect this dangerous adulteration which is fatal in sea-
water, and bad in any case, as the great strength which
it gives to cements at early dates is apt to decrease at
longer periods. Belgian No. 19 cement tested gave
higher results at 1 week than at 4 weeks; this looks a
little suspicious.

Cements have been tested usually neat; the Ger-
mans have reached the stage of 3 to 1 mixtures as the
deciding test, and this would seem to be the only
rational way of testing a cement, i, ¢., in the same
condition as it is used.

The difficulty, however—and it is a very serious
one—has been to get anything like uniform results in
sand tests. The variation in putting the mortar in the
moulds has been so much more than the variation in
the cementing value of the cement that the tests were
valueless, so that the most testers have clung to neat
tests as being simple and a fair index of cementing
qualities. That this view is in fault, and misleading,

} as maxi-
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CONDENSED SUNMARY OF PRESSURE SAND TESTS.
Put in Moulds with 20 % water, 20 1bs. per sq. in.

1 week tests, 1 air, 6 water. 4 week tests, 1 air, 27 dys. water.
. e 1 4] o — - in. g ‘:F. A -
i lbs. por 6g.in. [@ ) g,g g S 1bs. per gq. in = %8‘ g, §w REMARKS.
Brnd | oo’ | =TT |33[55| 25 | 4% [ 338 32 | 5%
" | High-| Low- [ Aver-[8 %3 2 <3 | 32 [ Highe| Low. [ Aver |25 Sonl 5% -
est. | est. | ago. ;‘, §’-§' se g: est. | cst. | age. %_;-8 w2 &
*2514-55( 13-33 773°1 80 3 |6:32(4-70) 11-27311090-9 Temp. of oir, 60° .,
]lgg: “:g} I'g?l gg 114 §°676-13 9-63]1097: 212 2%4 562(5°28| 6°12(1616°6 oo g(l). [[:
No.15[lto 11146 | 114 [ 1354 [5-63]5-17 820110 1lacerefuveranfeereneooncfuicfeerane]erenn E
1 . -36| 10-80] 269-2] « G0° F, (1)
No.15|3t0 1| 17 8 { 1 4‘85[4-28 1175} 146-9 19 24 14-8914-36 : 69° F. (2)
No. 3]3t0 1| 19 8 | 13 4:744-17 12:06f 156 371 | 47 (4-48/3-89] 13-20[ 620°0; ¢ g:;g .
i " 3 h . .
No. 9{3to 1) 29 25 263 14-80[4-19; 12-78] 338-7 109 | 127 [4-694-26] 9-17jl164'5 gg' {«; g.;
No.10[3to 1]l 42 | 31 | 35 (4-8214-24| 11-96| 4245 56 | 71 l4-97l4-42| 11-03 ;m:z oo 59:}3. &
. 26 PEY TN FPO AT coeses]l 85 76 80 |4-99]4-41] 11-55] 92 ': :‘ 54° :
Irgg. gg:g} 1354 12 ?2& 4°7814-12] 13-70| 191-8)} 58 | 43 50 '5-134-36 15:01 l759.0 . " g'li. lI’-:
No. 4!3to 1f 52 | 30 | 39} |4-94[4-37( 11-68( 467-4 118 | 83 | 103 5'03 +49] 10-56(1087-7 P, 65° &
No.19]3t0 1 || 77 58 ggi . sggg ;ég; {g}gg 10) 129 14-88]....0cc0ceefereens ) 6‘4' i‘
No. 6|3t01]/.83 74 {713 . Bl eoeanefessealorasiifiasifearifinaant]ecses 8 . 3 S r
. 2 15 1 -56/4:13] 9-51) 180-7|] “46 37 413 14-85/4-18] 13-90] 676 X . X
gg. %}3:3% lg 8 13} gg T YN 24 4-88/4-16] 14-70) 442-8} 53*F.

every tester will admit, and it is only partly avoiding
the difficulty to specify a certain fineness, strength and
specific gravity [an combination, and even then the
results are not definite, as each cement is different
in value. However, for those who have facilities for
testing cement, neat only—and these will probably be
in the majority for some time to come—it would seem
that 350 lbs. at 1 week neat and 450 lbs. at 4 weeks
neat are easily obtained, and quite enough to specify ;
It brands tested would give this much strength and
stand the blowing test, and of these there are 6 brands
fine enough for 10 per cent. residue on 8o sieve and 20
per cent. residue on 120 sieve, with a specific gravity
varying from 308 to 313, while the six brands which
are not strong enough are also too coarse.

The tests on natural cements are not extensive
enough to form a good basis, but it would scem easy to
get 100 lbs. neat at one week and 200 Ibs. neat at four
weeks, and a fineness the same as for Portlands. The
tests on No. 2 natural and No. 1+ Portland were car-
riedon for 6 months, and show t..e natural to be gain-
ing on the Portland, although cach has evidently nearly
reached a maximum. This would seem to bear out the
idea which many people yet have, that in time a natural
cement, not being so brittle, will catch up to a Portland.
Long time tests are very much needed on tlhis subject.
Natural cements being underburnt (usually), have very
much less combining power with sand ; the 1 to 1 natu-
ral is not as strong as 2 to 1 Portland, according to tests
made last year, in which the mixtures were made with
15 per cent. of water for 1 to 1, and 12 per cent. of
water for 3 to 1 mixtures, the mortars being lightly
tamped into the mould with an iron rammer; the tests
made this vear, however, by means of a uniform pres-
sure, give much higher results for 1 to 1 naturals, when
20 per cent. of water is used, which would seem to be
nearer to the amount used in practice, making a soft
plastic mortar. (See pressure tests.) Natural cement
has many uses. 1Itis being passed aside in many quar-
ters. Why? Because if immersed in water for one
week or four weeks, it will give low tensile tests. That
terror of the present day, the testing machine, con-
demns it.

Now there are many occasions where it would not
be wise to use anything but the best Portlands—such

as laying mortar in extreme frost, or where great imme-
diate strength is required, or for sub-aqueous work gen-
erally, but, on the other hand, no one doubts the
durability of good natural cement. Works in Europe
hundreds of years old,and all the work done in the United
States and Canada previous to 30 years ago, are built
with such mortars, and stand as witnesses of their
lasting qualities.

Moreover, tests made on No. 1 natural cement (see
frost tests) show that while it cannot be immediately
exposed to extreme cold, yet when it is exposed, after
it has set, it will resist frost thoroughly, and become
stronger than if immersed in water at an ordinary
temperature, There are thousands of situations where
natural cement mortar, 1 cement 2 sand, will be found
amply strong for the purposes required, in which case
it will be found cheaper than Portland mortar, 1 cement
3 sand. Referring aliead to the frost tests, it will be
seen that if mortars are tested in open air, the Port-
lands are weaker and naturals stronger than if the
briquettes had been under water. This is a point of
much importance, because if work is to be done which
will not usually be submerged, as in damp foundations,
abutments on land, culverts, etc., then tests made in
open air will give results more favorable to naturals. In
so many words our standard tests say: * Let us test all
hydraulic cements under water ; whether the mortar as
used will be so or not, we will be on the safe side.”
This, as a generality, is doubtless best ; but if we con-
sider what a large proportion of cement is used in

“situations usually not submerged, it would seem more
rational to test cements under conditions similar to
those under which they are to be used, in each case, be
it in water or air.

As before mentioned, all the sand tests given in the
table were made by tamping the mortar lightly into the
molds with an iron rammer weighing about 3 Ib. and
% inch square—section.

This has been done in as nearly a uniform manner
as possible ; about three layers were tamped, and then
a fourth layer smoothed off with a spatula; every effort
was directed toward uniformity in method, and, doubt-
less, some degree of accuracy was obtained ; but it was
felt that the best possible would only enable compari-
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sons to be made in this laboratory, it would not enable
any to be made with results obtained elsewhere.

-The cement committee of the society (of which
the writer was made a member by invitation) ad-
vised that tests should be made under pressure of 1o
Ibs. per sq. inch. It was not defined at the time whether
this applied to sand tests only or to neat tests also ; but
the necessity for pressure is not so great in neat tests,
because anyone with ordinary skill and practice can
make a good neat briquette, and a light pressure will
not affect the result much, as will be shqwn further on.

T

different percentages of water, and thereby determine
the best per cent. for making a good briquette.

As a result of these tests, the author thinks that
20 per cent. of water is just sufficient to make a plastic
mortar, so that a good briquette can be formed, while
more water tends to drown the cement and make it
weaker at both the 1 week and 4 week tests, although
longer tests would probably show a recovery in this
respect.

PlanofPressure Atlochment'®

Flon ond Elev v{/’/wge'

In November last the molds above illustrated for
applying pressure, which were from a design of the
writer, modified by Mr. Withycombe, were completed,
and since then several hundred briquettes have been
made with them. It would seem a simple matter to
mix up mortar, put it under a plunger, and by putting
on 10 lbs. per sq.inch, make briquettes; but theory
and practice must be fellow-’aborers. Now, 12 p. c. of
water is considered the correct thing in 3 to 1 mixtures,
but with this amount the mortar would not pack at all
in a closed mold under so light a dead pressure, and it is
light dead pressure that is wanted ; even 20 lbs. per sq.
inch was of no greater effect ; then 15 p.c. of water was
tried, with very little better results.

It was finally concluded to try several series.with

This 20 per cent. applies to 1 to 1 and 3 to 1 mix-
tures, and will probably be about right for 2 to 1 also,
if it is desired to make such tests. It is conclu-
sive that if any standard ¢est under light pres-
sure is to be adopted for sand tests, 20 per cent.
of water must be prescribed as a definite part
@ of the test, and in this way perfect uniform-
ity obtained. It is understood that the sand
used is standard sand, dry and sharp ; a finer or
roundcs sand would allow less water to be used.
This amount of water, while greater than that
usually given by authorities whose method of making
sand briquettes is by some severe hammering process
(e.q. German), is still close to the amount used in
practice.
What we want, it seems, is, first of all, a uniform
.. :no0d capable of applicatic~ in any part of the Do-
minion; after that we want it to approach as nearly as
possible to actual usage, and fortunately the two condi-
tions are in harmony with each other. The pressure
adopted was 20 lbs. per sq. inch.
(Concluded in next issue.)

SCREW STEAMER AND STEEL TOW-BARGE EFFI-
CIENCY.

BY JOSEPH R. OLDHAM, N.A. AND M.E., CLEVELAND, O.

Speaking of the invention or application of the
screw to the propulsion of ships, Mr. John F. Pank-
hurst says ¢ that the great lakes can boast of floating
the first screw steamer ever built for business purposes.”
This has reference to the ¢ Vandalia,” built at Oswego,
on Lake Ontario, in 1841.

It would be agreeable writing to give an unqualified
support to this statement, but, unhappily for me, I can-
not endorse this, as my friend, the Sunderland poet,
Mr. William Allan, marine engineer, claims the same
honor for his native lakes, for hestates that the “Archi-
medes,” built in 1840, was the first screw steamer, and,
parenthetically, let me add that the application of twin
screws was patented as early as 1832 by Bennett Wood-
croft in conjunction with his patent for expanding pitch.
But long before this date, viz., in 1804, Col. John
Stevens, of Hoboken, built a boat and fitted her with
four-blade screw propeller. Moreover, the same great
inventor introduced twin screws in 1805. Several other
engineers proposed, and some of them tried, screw pro-
pulsion, but it was not brought into general use until
John Ericson, a Swedish engineer residing in England,
and E. P. 5mith, an English farmer, perfected and
pushed its introduction in Great Britain, and in
America in 1836-7. However, aswe are dealing with
men whose inventions, improvements and labors in the
arena of marine engineering have tended to such rapid
advancement of marine transportation and commercial
intercourse, it would be futile to attempt to apportion
the exact degree of origin validly due to their inven.
tions; therefore, let me again quote and say of the con-
struction of these early screw steamers: “ A mighty
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leap was this, no transient stride—a great conception
of still greater brain.”

One feature of this controversy 1s clear, and that is
that about the year A.D. 1830 was the great epoch in
marine engineering.

A suitable screw for a large steamer would not be

well adapted for a steamer engaged in the North Atlan-
tic trade. An efficient propeller for smooth water is
seldom efficient with a head wind and rough sea, ut
which time, in many cases, the water appearsto be
screwed through the propeller instead of the hull being
propelled through the water. In the ecarly days of
screw propulsion it frequently happened that a side
wheeler of inferior spead in smooth water would pass
athead of the same screw steamer when a heavy head
sea was encountered, but when a screw steamer has a
suitable propeller her towing power, as well as her speed,
is greatly in excess of a similar side wheeler. As an
illustration: The screw steamer ¢ Rattler " and the
side wheeler # Alecto " were of the same proportions,
displacement and power. These steamers were secured
stern to stern, and the - Alecto "’ obtaining the start,
acquired a speed of two knots with the « Rattler " in
tow, but in five minutes the * Rattler’s ™" stem way was
arrested, after which she towed the * Alecto™ stern
foremost against the whole force of her engines at the
rate of 2.8 knots per hour.

This test of ship propellers hardly coincides with
Sir Nathaniel Barnaby’s statement, that the side wheel
as a propelling instrument is not inferior to the screw,
but it must be pointed out that the side wheel steamer’s
engines soon ceased to indicate much more than half
their normal power, whilst the screw engines, as may
frequently be observed, when steaming directly head-on
to a gale of wind, continued to exert almost their maxi-
mum power.

TOW-HARGE EFFICIENCY.

Of course, towing large wooden schooner consorts
is by no means new on these lakes, but towing regular
steel tow-barges 1s certainly comparatively new and
may merit careful investigation even by those connected
with salt water transportation.

The steel whaleback screw steamer ¢ Pathfinder ™
is 340 feet long, 42 broad, and 25 fect decp ; she is fitted
with triple expansion engines; the dimensions of cylin-
ders are 23 feet -+ 37 feet -v 37 feet + G2 feet, and
length of stroke 3% feet. Steam is supplied by threc
Scotch boilers, each 113 feet diameter and 13 fecet long,
with two furnaces of 44 inches diameter in each boiler,
working pressure 160 pounds. The indicated horse-
power, when steaming on an average slightly over 10
miles per hour, through tortuous rivers and other shal-
low waters, with her consort the “ Sagamore ™ in tow,
is 1,277, while the consumption of fuel per voyage of
1,696 miles is 257 net tons.  If this consumption of fuel
does not appear low, I may say that the coal was used
to propel the hulls and not merely to show surprising
results in comparison with the ILH.P. She has a crew
of twenty-one, all told, and the total cost of working is
a little over $250 per day.

Her consort, the steel barge ** Sagamore,” is 320
fect x 38 x 24; she hasa crew of eight men, all told,
and is connected to the * Pathfinder™ bya 12-inch
manilla tow-rope 170 fathoms in length ; the combined
cargo of these two vessels at 153 feet mean draft is
6,000 gross tons. These connccted hulls are now
through their second season’s work, and I may say that
they have worked at least quite as cfficiently and as

safely as the average lake steamer without a tow to take
care of, If it were required to transport an equal
freight on the same draft of water and at the same rate
of speed in a single hull, such a steamer would require
to be soo feet long, 56 feet biroad, and, say, 29 feet deep.
She would require engines capable of exerting, in ordi-
nary working, 1,634 1.H.P. to attain an average speed,
as above, of 10 miles per hour ; her consumption of fuel
would be about 340 tons for the voyage of 1,700 miles,
and this would add $30 per day as the extra expense
for coal; to this add $40 for extra oil, storage, insur-
ance, etc., and it makes the cost of working the big
steamer about 28 per cent. more than the other two.
There is the cost of two ropes (she uses two every
season}, and perhaps a little extra harbor towage in con-
nection with the tow barge to be debited to the two
vessels, which may slightly lessen the economic gain of
28 per cent., but, after allowing this, 1 think there is a
sufficient margin of profit left to the advantage of tow-
ing to make it still more popular in the future. [ will
endeavor to demonstrate this by figures. It appears
that freight may be transported by a steamer and tow
barge combined with 28 per cent. less horse-power than
is required to carry the same dead-weight, say, 6,000
tons, in one large, light-draft steamer, at the same
average speed. The displacement, howcver, of the
large steamer capable of carrying the same dead.
weight of cargo would be about 6 per cent. more than
the * Pathfinder” a. & * Sagamore " combined, whilst
lier wetted skin would be about 5 per cent. less.
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To make this clear, we must ascertain the I.H.P.
necessaty to drive such a ship at a speed of 9} knots,
which is the minimum required for an average of 10
miles per hour over shallow and deep waters. To drive
this stcamer 10 knots, 5 L.H.P. per 100 feet of wetted
skin, measured by a bLlock model as devised by Mr.
Kirke, is required. By this system of mensuration the
steamer 500 X 56 X 15} draft has a wetted surface of
38,130 square feet. In such vesscls, for slight varia-
tions of speed, it will be accurate to assume that the

horse-power will vary as the cube of the speed.
3

The rate per 100 feet of wetted skin = 773 x 5= 4.287.

Then I.H.P. required = 4.287 % 38130=1635.
Compare this with the old formula based on the
augmented surface, thus:
38,130 - o¥°
1.H.P. 20000
1634 x 20,000
or Speed= 38130 =857.
Then the cube root of 857=9}, which is the speed
required.

=10634-
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The divisor in this rule (20,000) expresses the
number of square feet of augmented surface which can
be driven at one knot per indicated horse-power; it may
Le called the co-efficient of propulsion.

The * Pathfinder " steams with her consort, the
tow barge * Sagamore,” at the rate of 9} knots with
1,277 I, H. P.  As the ¢ Pathfinder” requires, at
least, 864 horse-power to keep her 4,900 tons of dis-
placement moving with an average speed of g} knots,
it leaves only 413 horse-power to be applied to the
“ Sagawmare's ** tow-rope to pull her 4,180 tons displace-
ment, at the rate of g4 knots per hour.

This is not more than 53 per cent. of the I.LH.P.
required {q propel a screw stcamer of the sawme size at
the same rate of speed.

The ¢ Pathfinder " attains a speed of 12} miles
per hour when fully loaded, but without a *tow,” so
that the economy resulting from the connection of
these twa hulls is represented by a cargo of three thou-
sand tons dead-weight transported at the rate of ten
miles per hour, involving a reduction in speed, for the
« Pathfinder,” of not more than 2} miles per hour.

Such extraordinary efficiency, as shown by this
investigation, I cannot satisfactorily account for. The
explanatijon that occurs to my mind is, that the horse-
power necessary to propel a screw steamer at a reduced
velocity when she is retarded by a tow rope pull instead
of by her own inertia and skin friction, lessens ina
greater ratio than the cube of the speed. 1f this be so,
less power than is shown above would be absorbed by
the «“Pathfinder,” and, as a consequence, more than
413 horse-power would 1emain to be utilized by the tow

arge. .

The originator of these peculiar vessels might say
this is perfectly clear and just as it ought to be, and I,
for one, am ready to admit that the whalebacks are the
most perfect type of large tow-barges ever designed, as
the cutting away of the fore-foot reduces skin friction
and permits of easy turning in our shallow waters; in
addition, they have the minimum of top hamper with
the maximum of hold space. This all tends towards
the production of an ideal freight tow-barge; but,
nevertheless, such a result is surprising.

As regards the steamer, however, her functions
are very different, and 1t appears to me that her gen-
eral cfficiency would be increased by modifying the
ideal type of tow-barge bow and resorting to the
common fore-foot, as it does not appear how a light or
a lightly Joaded steamer can keep her head up to a gale
of wind with no dead wood forward, and having such a
remote hold upon the water forward. The conditions
surrounding the operations of the common freight car-
rier and the regular fine lined, high speed passenger
steamer, are more diverse than some constructors
appear to realize.

If the fore-foot and lower part of the fore-body,
which does not displace its own weight of water, were
removed from some of our sharp passenger steamers
(which are loaded to a comparatively deep and almost
invariable draft of water, and which conscquently have
a redundance of lateral resistance), and be added to the
cargo stcamers that have no dead-wood forward, 1
think that both types of marine architecture would be
thereby improved.

As the time may not be far distant when the fresh
water seas and salt water oceans will, in a commercial
sense, seem but to join the great cities they divide, and
that largely by means of tow barges, it appeared to me

that the subject merited consideration, hence my reason
for going somewhat fully into this subject.

In this comparison between the thrust of the screw
propeller, as indicated by the horse-power and the ten-
sion on a tow-rope, I cannot, without the assistance of
a dynamometer, quote figures showing accurately how
much the thrust of the ¢ Pathfinder’'s’ propeller was,
nor can [ say, except by deduction, what the pull on
the tow rope amounted to, but you may rely upon it
that in ordinary working there is but 1,277 1.H.P.,
which propels these connected hulls of g,000 tons dis-
placement at the rate of 93 knots per hour in deep
water.

How, it will not be difficult to ascertain the pro-
portion of the above horse-power which the ¢ Path-
finder " will confiscate to her own service.

20177 % 4.287
100 -
By the co-efficient of propulsion theory

By wetted skin formula . H.P. = 865

857 x 20,177 :
I.H.P. = 2—0,—056- =864

By displacement formula
LH.Pp.=2EX S 0r280 X 857 _ 00

C 286

This appears to be convincing that, provided there
is nothing phenomenal about the * Pathfinder’s ™ hull,
she will require not less than 864 indicated horse-power
to drive her g} knots per hour, then 1,277 - 864 =413, as
thenumber of I.H.P. available to pull the * Sagamore
9% knots.

Let us now see briefly by the above formula the
minimum h.p. required by a steamer of the same model
and displacement as the “ Sagamore ™ to attain a like
speed.

_19833 e
1st Rule, LH.P. = Too X 4-287 = 850.24

8 »
2nd Rule, LH.P. = 5L 19833 _ ¢ o

20,000
3rd Rule, I.H.P. = 29(;?;(_68)_52=779 09
then 8;;.324 =47.4 per cent,
and -S:ﬁq,— =486 *«
t
and 7;9;9 =530 ¢

From this it is clear that the barge ¢ Sagamore "
attains an cqual speed by means of the tow rope pull,
without absorbing more than 53 per cent. of the 1.H.P.
which would be required were she an efficient screw
stcamer. Further, it would seem that, assuming the
“ Pathfinder” and “ Sagamore” to be but ordinary
vessels as regards efficiency for speed, there must be a
general economic gain, by virtue of the tcw rope, of not
less than 28 per centum.

*D24 = 260. 4C =286, a constant.

\VE learn from the Quebec Mercury that a move-
ment is on foot to increase the salary of Charles Bail-
lairgé, city engineer. \We sincercly hope this will be
done. Mr. Baillairgé, whom our readers will know as
the writer of several able articles in this paper, is
not only an exceptionally able engineer, but a man of
great encrgy and versatile talent, as well as an officer of
strict integrity. If the city government of Quebec in-
crease his salary, they will do honor to themselves as
well as to the most efficient officer in their service.
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A CHEAP SUMMMER COTTAGE.

With the advent of spring the problem of selecting
a suitable rural retreat for the hot summer months
again presses attention on the heads of families, the
best medical authorities having laid it down asan axiom
that a thorough change in the system of living from
the city to the country is the best restorative and
recuperative agency we possess.
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Considering the many convenient health-giving
resorts, it is an casy matter to choose a desirable loca-
tion ; the next consideration should be a radical change
in the style of habitation. The cares and anxieties
incidental to ruling a city house or flat, with its sterco-
typed conditions, can find no better antidote than a few
months free and casy life in a one-storey cottage or
bungalow, with its attendant rustic and restful charac-
teristics. Unfortunately there are very few cottages
possessing these advantages to let at a moderate rental,
the charges asked for a season, $100 or more, being far
too exorbitant for the average pocket. The design
illustrated is intended as a snggestion to our readers of
a very cheap, convenient and semi-portable cottage,
the arrangement of plan for those purposes being all
that is practicable for the small sum of money it would
cost, viz., between three and four hundred dollass.
The site should be on rising ground, naturally drained
to prevent heaving by frost. Large flat boulders or
ficld stones arc then placed at salient bearing points to
carry a flatted cedar or tamarac sill; 11 x 3-spruce
16 ft. plank lengths at 2 ft. centres, diagonally braced,
form floor joists, the floor being laid with 1 in. tongue

and grooved flooring, gallery floor 13 tongue and
grooved on flatted cedars. A balloon frame of 4 in. x
3 in. dressed studding is then erected on sill, well spiked
to same and strengthened with braces,intermediate and
top sills, Over this, on the outside, § tongue and
grooved sheating is laid horizontally, and 7 oz. tarred
paper next the weathering, covering of wide tongue and
grooved boards placed vertically, with a 2 in.x %in.
strip over joints, thus forning a weather-tight siding,
with the advantage of the dressed studding giving a
pleasing appearance in the house. The roof is formed
of rafters of 53 in.x 3 in. (dressed) 1} in. roofing boards,
tarred paper and cedar or pine shingles, with wavy
ridge piece, and projects over gallery supported by
brackets and two 6 in. posts. The partitions between
bedrooms and living room are of 1} tongue and grooved
pine, with strip over joints. Doors, 1 in. four panel ;
windows; 1% in. casements. Ceiling joists at collar of
roof floored with 1 in. tongue and grooved pine, with
trap hatch for access, forms a receptacle for storage of
furniture between seasons. Other explanatory notes and
sizes are given on the drawings, which have been pre-
pared by Arthur J. Cook, architect, of Fraser Building,
Montreal, and are oflered as ideas to those desirous of
building cheaply under the usual conditions met with
in country districts.

PROPOSED CANAL FROM THE ST. LAWRENCE TO
THE HUDSON.

Reference has been made to the proposed canal
connecting the waters of the St. Lawrence with the
Hudson River. A company with a proposed capital of
$150,000,000 seek 1ncorporation to build a ship canal
from Lake St. Francis, via Lake Champlain, to a
point on the Hudson near Albany, and it involves the
deepening of the St. Lawrence canal system with the

construction of a new Welland canal. The scheme

would give New York direct access to Lake Superior
and the heart of the continent, and would make sea
ports of such cities as Toronto, Cleveland, Chicago and
all the other cities on the Canadian-American lakes.
The great importance, not only to the internal trade of
the continent, but to the trade of the world, of giving
direct access to the great lakes for ocean vessels, has

been realized for a long time; but the enormous cost of *

deepening the existing canals has stood in the way.
The great drop of 326 feet between the levels of Lake

Erie and Lake Ontario is of itself an enormous obsatcle
to any economical solution of the problem. But ac-
cording to reports from New York, it has remained for
Chauncey N. Dutton, an American engineer, to solve
the problem by the invention «{ a new pneumatic
balance lock, operated by compressed air and built of
stecl. “ It will be possible to build these locks at least
four times as high as the greatest lock now in existence.
The latter is the single lock on the Manchester ship
canal, forty-five fect high. Two locks, each 160feet high,
will replace the twenty-four locks now required along
the Welland canal.  Instead of the thirty-five or forty
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locks now required between Laké Erie and the sea, this
new canal system looks forward to but five.,” The pro-
moters claim that with the new lock, an outline sketch
of which' is here given,they can get over difficulties
that would require an outlay of §175,000,000 on the
present system of locking. The inventor; descrlbmg
his lock, says:

The peculiar utility of compressed air, as applied to lift ships
in dry docks and locks, consists in that it gives an elastic support
directly beneath theload, afid' conséquently the structure is very
simple and cheap, it makes the pressure independent of the height
through which the lift operates, so that the pressures and strains
are na greater in a lift of one hundréd and sixty féet than in one of'
sixteen feet, and it flows with twenty-cight times the velocity of
water, and thits makes it-possible to opérate high lifts in about the
same time as-low lifts,

The pneumatic lift has been developed until it is pronounced by
the most eminent and experienced expert engincers to be scientifi-
cally and mechanically perfecl. 1t is primarily a steel caisson, of
tank stricture, evorking up and down in a water wéll or pit formed
in the lower level of the canal. Compressed air isthe motive agent.
In all the proposed works the pits will be sunk in rock. The
tanks, or caissons, will be balanced in pairs, each caisson having an
upper gated' lock chamber adapted to retain the vessel to belocked
and water td the stated depth (say twenty-seven feet), and a lower
open bottom air chamber, containing compressed air, which is re-
tained by a water seal formed by the immersion of the lower walls
of the air chamber in‘the water of the pit, as iz gas holders.

The compressed air is at such a pressure that its lifting effort
is very much greater than the downward effort of the loaded lock,
and therefore, when a lock is down, there is always an elastic
cushion beneath its floor; and when it is elevated to its highest
position tlie compressed air tends to expand and raise the lock 'still
higher ; and should any accident occur the lock cannot pessibly fall,
but will on the contrary rise and remain supported, with perfect
safety to itself and contents, until the damage is repaired.

To stop and hold the locks at the proper height; to keep them
level and to operate them with certainty, facility and security, they
are cquipped with a2 hydraulic auxiliary apparatus which levels,
actuates and controls them during maripulation, and absorbs the
unequal forces due to wind and- wave action.

The air chamber in oae lock’is connected with its fellow by an-
air conduit controlled by a valve:- In these locks the air ¢onduits'
will be 21 feet in diameter; and the valve is sodesigned that it has*
no friction or wearing parts, add it can be opened or closed in'ore*
minute without shock.

The air charge is kent at'a uniform working pressure abore the
atmosphere by a small weighfed equalizing tank, which automati-
cally takes care of the changes in the volume due to changes'in-the
temperature and-deasity of the adjacent atmosphere. The wotking
pressure in a Jock 26 to 28-feét draught is 153 pounds-to'thé-Square
inch.

The type of gate proposed to be used is a modificatidn: of the
familiar pontoon gate used in dry docks. It is built of stezl; very
simple inconstruction, and is operated by a pinion angd wheel, as
draw-bridges are operated.  All-the gates arc duplicates; 2nd while
so simple and strong as to be -practically safe from. aamagc. an
injured gate can be removed and rcplaocd in a very few minutes. -

The principle on which the lotks operate is the familiar oné of4
weighing in-a scale, the *locks -representing the scale pan§ amfihc' t
compressed air replacing lbcm}ebcam The motion is due‘to“:l ?
small difference in the total Wéights of the water in the two focksy
just as the motion of a scale is caused by a smaller difference be-
tween the weight and the object wcighed. The locks move op.
positely and synchronously, like scale pens, one ascending while the
other is descending. The depressed lock contains the normal depth
(26 feet) of watez, and floats like a pontoon, its air connection being
closed and ifs hydraulic system by-passed, to that end.

The elevated lock is firmly thrust-and-held up against itsstops.
by-the compressed-air, and is connected with the equalizing tank to
keep the-airpressure constant. - 12 contains a surcharge of water—
that is to say;the watsr-in it is 2734 feet deep, 334, feet deeper than:
in the depressed:Jock;-and it is correspondingly heavier, If,-now,
the lock-gates be closed to refain-the water-in the locks during ther~
transit,and-if the opérating--valves 'be “manipulated; the heavier;:
elevated-lock:-will deacend, and -in descending will-force'the-com-
pressed airinté the airchamber -of -the-depressedt lock-and elerate ~
it, reversing their relative positions.-

Commenting on the effects of this canal on Cana-
dian trade, C. R. Chisholm, of Montreal, writes THE
CaxapiaNn ENGINEER as follows: *¢ The: building of this
canal would enable the - farmer in Manitoba to secure
from 3 to 4 cents more per bushel for his wheat, which
means on the-working of 16o-acres sown in wheat, with
a yield of 30 bushels to the acre, a gain to each farmer
of $144 per year. Take one commodity as return cargo,
Manitoba will probably use 160,000 tons of coal per
year.

They pay say $o per ton, or per year .. . $1.440,000 00
Coal cost to mine, Pertof..c.cseccccrccorsass $1 25

Freight by water, including commissions.... 3 75
$5 o0
One hundred and sixty-thousand tons at $5 ...... 800,000 00
$640,000 00
Add the saving on wheat €crop ...ievveienenennns 450,000 CO
i $1.090,000 00

* This benefit would -apply to Ontario, Quebec,
Nova Scotia and New Brunswick, as they would all
benefit by cheap freight rates by water.

¢ The fréight movement iri 1889 on all the lakes was
estimated by the U. S. census report at 53,424,432 tons.
The tonnage put afloat ‘since 'then -has increased this
movement to 63,240,514 tons.  Estimates only can-be
given, because-at-ane point only on‘the lakés, Sault Ste.
Marie, is there an“official record made of ‘tonnage-
movement.  The movement throughi‘the Detroit River”
alone, in 1889, was estimated at 36,203,586 tons. The
total entries and clearances, foreign and' coastwise, for'
the port of London, Englard, that year (i889), weré"
19,245,417 tons ; of Liverpool, 14,175,000 tons. The-*
estimate of tonnage movement - through the Detroit
River, in-1889, was 3,000,000 tons above the combined"
foreign-and coastwise nnage of the ports of London
and Liverpool.

*The rapid growth, too, of’ steam transporfation;,
and the -competition of lake lines with-the ratlways.
have caused-continued reductions in-the cost’ of trans-
portation: The cost per ton’ per ‘mile of cartying
freight, an average distance of eight hundred ‘miles;
was'one and-one half mill in 188¢. - The value of -all*
the -cargoes—27,500,000 tons—-carried’ on -the“lakes’
during that-yéar was over $315,000,000.

“Had this been carned at railway rates, the cost
to the public would have been over $143,000,000: by
thé lake rates it was about $23,000,000 only; so that
transportation on the lakes saved to the public about
$120,000,000 in oné year. But as toa large portion of
this tonnage, any possxble cost on wheels would not
have permitted it to move at all. In such a case, its
production at the point of origin would, of course, have
been impossible.

“The U. S. Census Bureau estimates the ‘ton
mileage for the scason 1889 by the lakes:to be “15,518,-
360,000 tons miles. The aggregate ton mileage.of rail-
ways for the year ending June 30,1889,was 68,727,
223,146, which shows the ton mileage of the ‘lakesis
nearly one-fourth of the total ton mileage of the rail-
ways in the United States. - In no other way could' the
relative importance of lake cor merce 'be more effec:
tively shown.”

With teféretice to'this Juestion, we hopé to give
at anearly daté sotne facts-and ‘estifatés concérning a -
distinctively-Canadian routé’ fot*a deep ‘canal Coniiects
ing'the-upperclakesvith-the-secaboard: -
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BRITISH METAL TRADE WITH CANADA.

The following are the values in sterling money of
the shipments of leading lines of metal from Great
Britain to Canada for March and the first quarter of
this and last year :—

4 e,

Month of Mar,  Three mos. end’s Mar.,

1504 1865, 1895.
Pigiron.ceoeiieviiaians {273 £1.033  £2.360 £1.243
Bar, €lCiisereineiiennns 1,276 537 $.333 2,828
Railroad ...coovvel e 1.520 900 8,537 900
Hoops. sheets, etc........ 636 1,659 4.986 4.524
Galvanized sheets ........ 1.797 2.977 6,007 5.849
Tinplates ..oovvvniianiens 5.454 7.245 38,781 23,101
Cast, wrought, etc., iron .. 4,254 3.458 12,741 6.936
Old (for re-manufacture).. 282 ... 1,380 ......
Steel by Liiiiie e 3.856 3.200 17,204 8.850
Lead ....oovven on il 2355 1,738 588 2,600
Tin, vowrought ... ..... 1,628 1,708 4,495 5.468
Cement .. ...c.ooieennnn 1,654 630 2,922 GGo

Qur ¢ Literary Notes,” uotices of new catalogues
and other matter are unavoidably crowded out of this
issue.

\Vg leara that the Taylor Hydraulic Air Compres-
sing Co., Ltd., of Montreal, whose system was fully
described in our April number, have secured a contract
for the installation of a large compressor from the
Dominion Cotton Mills Co., of Montreal. This plant
will be put in at Magog, to furnish compressed air to
take the place of steam now used in the printing mills.
As this plant will be the first of its kind on a commer-
cial scale, its successful operation will be looked forward
to with interest, not only by the whole scientific world,
but by all those who have water powers, at present
useless from low heads and in inaccessible places.

. C. McDoxaLp, the well-known tobacco manu-
facturer, of Montreal, whose donation of over $800,000
to equip the engineering department of McGill College,
is on record as the greatest benefaction to a public in-
stitution ever given in Canada, suflered a severe loss
last month in the partial destruction of his tobacco fac-
tory. When it was first known that the upper windows,
instead of being provided with iron fire escapes, were
all closed with wire guards, it was thought that Mr.
McDonald had neglected to make proper provisions for
the lives of his employees, but it transpired that while
fire escapes are compulsory under the Quebec Factory
Act, the closing of windows by wire nettings is also a
provision of the Dominion Government for bonded
warehouses, the upper part of this factory being so used.
A score of employees were more or less injured in this
fire, which caused a loss of about $400,000, and four
employees have since died from their injuries. The ac-
cident and loss of life appear to bave been almost wholly
the result of panic among the employees, for a specially
protected staircase was buiit by Mr. McDonald as an
exit in case of fire, and this with the elevators and stair-
casein the rear, was sufficient to have allowed the
escape of all the employees. As Mr. McDonald carried
his own insurance, his personal interests, no less than
his well-known philanthropic disposition, is a guaran-
tee that there was no conscious neglect on his part.
Nevertheless this calamity shows the advantage of hav-
ing fire drills in 21l large factories.  Several cases have
occurred in Canada within the last six months, where
well dritled fire brigades, belonging to the factories,
have saved buildings through being taught just what to
do when the fire breaks out, and through having appli-
ances at hand. Yet it is one thing to have fire extin-
guishing appliance in the factory, and another to be

S e

-

practically experienced in using them. Mr. McDonald,
who had just added another benefaction to McGill in
donating land worth $50,000 for the new observatory
for the college, will have the sympathy not only of his
employees, but of a great many beyond the range of his
personal acquaintance. In the re building of his fac.
tory as many of his own unemployed haands will be
taken on as possible,

THE CASE PROPELLER.

The brains and genius which have in modern times been
devoted to problems of steam navigation seem to have been devoted
to the theories and practice relating to engines and hull construc-
tion. Comparatively little has been done to ascertain whether or
not perfection has been reached in the design of the propelling
instrument itself. \We give herewith illustrations of a new screw
designed by A. Wells Case, of Highland Park, Conn., who is about
to introduce his propeller into Canadian waters. Mr. Case has
made some’ original experiments, which appear to bg carried out in
a way best adapted to obtain in a simple way the highest results
obtainable in testing the power of a propeller ; and he tells us how
hedid it. A water tank of suitable size was constructed with
shaft running through it. Two wheels of ten inches diameter,
four blades each, had been made for the purpose, oace right and one
left hand, the blades being flat and the same on both sides, one
with blades inclining alittle forward, and the other the same rear-
ward. Both wheels were placed on the shaft at a proper distaace
from cach other. The tank was then filled, the wheels standing
fully sixteen inches under water. The shaft was arranged so that
it could move back and forth endwise. Mr. Case had expected
when the power was applied to see the wheel with the blades in.
clining to the rear draw the other back, but to his surprise this
wheel was drawn back and evideatly was not doing good work.
While the result was a disoppointment, it was also interesting, and
the inventor determined to weigh the difference between theory and
practice. The method used in ascertaining the result was correct,
and the exact thrust in pounds was obtained by the useof Fair-
banks® scales.

OUTWARD THRUST. COMPOUND THRUST.

The scales were arranged at the end of the shafe, to weigh the
difference in the work cach ‘wheel was doing. When running to
four hundred revolutions, the difference in thrust, as weighed off on
scales, was a little over nine and one.balf pounds in favor of the
outward thrust wheel. He decided to pursue this line of experiment
a little farther, by making two other wheels of eleven inches
diameter and four blades cach, with a total blade surface of 48Y
square iuches, Onc wheel was made with flat blades straight
out from the hub, the other with flat blades of same shape
pitch and proportion as the first, except that the blades in-
clize forward from the hab to end of the blade, in order to pro-
duce an outward thrast. This wheel was tested in the tank pre-
viously referred to, with the following result: At a speedof 340
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revolutions the actnal thrust produced by this wheel was €734
pounds, as weighed off on Fairbanks' scales, \When this wheel was
reversed on the shaft so as to produce an inward or conical thrust,
the conditions being exactly the same as before, the result in thrust
was 563 pounds, a loss of eleven pounds, or a-gain of the outward
thrust of over 19 per cent. The wheel with blades straight out
from the hub was then put on to the shaft and tested under the same
conditions as at the previous trials, with the following result:
Thrust, 593 pounds, or a gain of threc pounds over the inward
thrust principle, and a loss of eight pounds as compared with the
outward thrust.

It would appear from these tests that inclining the bludes rear-
wardly is bad practice in comparison with a blade straight out
from the shaft, but especially in comparison with a blade inclined
forward.

In proof of his theories, Mr. Case has replaced propeilers in
some of the fast American steam yachts with screws of his desigo,
and invariably increased their speed, to the surprise and satisfac-
tion of their owners, The statements of these yacht owners and
engineers are given in an illustrated pamphlet just issued by Mr.
Case, whose address is given above.

CANADIAN SOCIETY OF CIVIL ENGINZERS.

——

The society held its usual meeting in Montreal, on the 11th
April, President Thomas Monro in the chair. Minutes of last
meeting were read and adopted.  An application was read by the
secretary from a new member, Arthur Crompton, from Iamilton,
Ont.

Professor Bovey entered into an explanation, illustrated by
blackboard sketches, regarding the Canadian Douglas Fir, the sub-
ject of a previous paper by himself. Calculations went to prove
that the true theory for calculating skin stress is unknown, the
present method being only approximate. The professor explained
his action in neglecting to calculate the percentage of moisture in
timber. The whole timber would have to be kiln dried to obtain
an absolutely correct statement. This process would be too ex-
pensive in view of their means. Even were this process carried
out, the result would be a correct showing of the percentage of
moisture at a certain portion only, asit varies thruughout the whole
beam Itis doubt{ulif any mecans can be devised by which a cor-
rect statement may be obtained.

One of the members wished to know whether the absorbing
propensities of timber were increased after the timber had been
once wet and dried.

‘The society were informed that experiments were being car-
ried on for the solution of this point.

Here the important matter of funds came up, and received a
somevwhat lengthy discussion. 1t was remarked that much of the
success of experiments in the past was due to the support of Mr,
Peterson, of the C.P.R., which support is still being given. Some
mention was madec asto a grant for testing Canadian structural
mincral being requested by the society from the Government.

Prof. Bovey spoke of the large American institutions, and the
great advantages which they possessed from bhaving so much more
money at their disposal. He wants a man to record tests and
make calculations at a salary of about $75 a moath, for about 8
months in the year. -

Considerable discussion ensued regarding the material subject
of finances. and it was suggested that the society, through different
members of Parliament, should bring the matter up before the
Government. No definite plan of action, however, was taken.

On motion of Prof. Bovey, it was decided that the pames of
three engineers should be added to the Cement Committee,

Mr. Smith sought an explanation regarding the position, cte.,
of the ncutral axis.

Prof. Bovey considers this an unknown quantity, asyet, which
cannot be explained. In glass beams there have been found two
neutral axes.

The chairman trusted that Mr. Smith would, before long, be
in a position to place the solution of the matter before the society.

An ordinary meeting of the Canadian Society of Civil Engi-
neers was held on April 25th, Past-President Jobn Keanedy io the
chair.

The minutes of the previous meeting were read and adopted.
An application for admission to the society was received from
Alex. C. McCallum, Petesborough, Ont.

Notice of donation made by Reginald Boulton to the society
was read. This was a work on ** Motive Power."

A paper by Willis Chipman, M. Can. Soc. C.E., on “The
Barrie Flood of 1890,” wasread. A vote of thanks was moved by
the secretary, to be tendered Mr. Chipman.

Some little discussion arose on Mr. Thompson’s paper, A
Micrometer Attachment.” Mr. Irwin ignored the possibility of
reading to one-seventh of an inch at 3,000 ft. with a 6-inch transit,
as spoken of in paper. Prof. McLeod was of the opinion that Mr.
Thompson had been led by theoretical calculations to forego
practical results, The professor contended that no result should
be given of which one is not absolutely certain,  For instance, in
reading a compass, it is better to read a fraction of a degree than
in seconds. The experience of engineers seemed to point visibly 10
the adoption of an average or fairly accurate result, and eschew-
ing the misleading process of * hair splitting** in calculations, the
latter method very {requently leading to gross errors,

A vote of thanks was carried, to be tendered Mr. Baillairgé for
his note and explanation on the ** Ball Jet Fire Nozzle" question.

A letter was read from Alan McDougall, secretary of Canadian
Institute, of Toronto, giving the report of committee appointed by
Canadian Institute in connection with the geodetic survey.

The meeting then adjourned.

Rosario Drouin, the energetic president of the Socidté
Mutuelle d' Ingenieurs Mécaniques de la Province de Quebec, was
born in Quebec in 1863, and followed a commercial course of
studies until fifteen years of age. In 1878 he was employed by
John Brown, rcpemaker, of Quebec, in his repair shops. From
1882 to 1887 he served as assistant engineer and fireman in the
Gulf, on the foliowing steamers: ** Conqueror,” * Miramichi,” and
Otter.* In 1888 was employed in John McDougall’s, of Mont-
rcal, boiler maker and machinist. On the 11th of October, 1889,
Mr. Drouin obtained a situation as engineer in the \Montreal fire
brigade, which position he still occupies. To his popularity is
chiefly due whatever success the Mutual Society of Mechanicat
Enpgineers of Montreal has attained to at the present time.

CANADIAN ASSOCIATION OF STATIONARY
ENGINEERS.

ANNUAL DINNER OF HAMILTON BRANCH,

Our annual dinaer was held on Good Friday Eve, April 1rth,
in Commercial Hotel, and was in every respect a success. About
seventy, engincers and friends, were present, and everybody ap-
pearced to enjoy themselves very much. Mr. Moxey, proprietor of
the Commercial Hotel, did credit to himself in the good spread he
made aad the marked attention he paid to those present.

After all had dode justice to the inner man, President Joseph
Langdon called all to order, and in his usual good-natured style
welcomed those present to the eighth annual dinner of Hamilton
No. 2, C.A.S.E., after which he commeaced the toast list by asking
all 1o drink the health of the Que=n, which was donein right good
spirit. :

Professor Cline sang a song, * Twelve montbs ago to-night.'

The next toast was to the Governor-General, then the Domin-
ion and Local Legislatures, responded to by Alex. McKay, M.P., of
Hamilton.

Song—By Erncst Martian.

Toast—""Our Army and Navy."

Song—** Rule Britannia,™ by Prof. Cline.

Trio—Messrs. Moxey, Cline and Melard.

Toast—"The Mayor and Corporation,” responded to by Ald.
McKenne.

Song—By Mr. Thomas,

Toast—" The Executive Head.” responded to by Bros. A. E.
Edlias, A. M. Wickens and W. G. Blackgrove, all of Toronto No. 1.
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Duet—By Prof, Cline and La Roy Melard.

The.toast list was then handed over to the vice.chnirman; Bro.
\Ym. Norris, and the following toasts.were responded to :

Toast—'* Qur Manufacturers,” responded to by Mr. Watson, of.
Kingston, for.the oil companies; Bro. Clappirson, of Hamilton-
Engine,Packing Co.; Bro. Brice, of Brice Electric Works, Hamil.
ton; and Mr. Holden, of Hamilton.

Songs—By E. Martin and M. Thomas,

Toast—'*.Our Sister. Associations,” responded to by Bro.
Phillips and Bro. Huggett,.of Toronto.

Song~—* Larboard Watch,' Prof Cline and La Roy Melard,
after which Bro. A. E. Edkins sang “ The Maple Leaf.”

Toast+* The Press." .

Responded to by Mr. Martin, of Toronto Globe, and Mr. R. ].
Robb, of Hamilton Spectator.

Song—2M\r. E. Martin.

Toast—* Learned Professions.”

Responded to by Bro. Pettigrew, of Hamilton Board of Educa.
tion.

Bro. A. E, Edkins,.of Toronto, then proposed a toast to Ham-
ilton No. 1, which. was.responded to by Bro. Joseph Langdon,
president, and Bro.. William Norris, ¢orresponding secretary.

Toast—'* The Ladies.”

Responded ‘to-by, Bro. D. Reb¢rtson and Bro. Peter Stott, of
Hamilton No. 2.-

Teast—** Our-Host.and Hostess."”

Responded to by H. Moxey.,

During the evening the following letters of regret were read:
Bro. Devlin, of -Kingston branch ;. from: Montreal branch: A.D.
Stewart, mayor; from.,Ottawabranch ; S. S. Ryckman, M.P. for
Hanmilton, J. T.: Middleton, M\P.P. for Hamilton; J. M. Gibson,
M.P. for Hamilton.

Our meetings of.Jate hava been.very interesting ; some import-
ant discussions_have .taken placg.. The members of.this branch
are very much disappointed at the results; of the bill when it went
into committee.. It:seems strange that whensuch an important mat.
teris brought forward, that-it should be dealt with insuch a light
manner. \We aroin hopes that the leaders of the movement will take
time 1o consider the most effectual manner to briang the bill before
the Government. The great trouble, in my mind, is that the.
Stationary Enpgineers are not heard enough of outside .of their
lodge rooms. Itis time that more attention was paid to outside
matters. and to the profescional part of our meetings, and the
meeting once each week instead of once in two weeks,. 1 hope 10
be,able to say more upon this subject in the future.

Wat. -Norris,.Cor, Sec.

THE ENGINEERS' LICENSING BILL.

Editor CANADIAN -ENGINEER.

Sir,—From the wide-spread interest taken by engineers, steam--
users and employers in the bill recently before the Ontario Legisla.
ture for the licensing of engineers and the inspection of boilers;
there is no doubt that many would like to know the results, and the
present situation. A’ carefylly prepared bill, gne.jn, which every
precaution was taken to have it work equitably and smoothly, was
catered by the member for West Toronto, Mr. Crawford. At the
second reading of-the bill a short discussion was had on the merits
of it, with the.result that the principle of-the bill was-agreed. to
and a special committee.was appointed.for the purpose-.of-fusther »
considering the bill. This committee consisted of twenty-one mem--
bers, and.seemed. to be Joaded up the wrong way, as, after quite-a -
stormy,meeting, tho committee, on resolution, accepted the princi--..
pleof the bill, but objected to the. details and machinery of-it.
“There. were..only thirtezn -members .of the .commiitee .present.
Many . of. the absentees were avowed. friends .of the .mea-
sure, and it is very probable that . the result would: -
have , been very different- had they been present: It is -
the old story of where. a few who were opposed. to the mea*
sure watched it closely, and were on band at the’right!:
moment to defeat it, while friends. who.were: not enthusiastic, suf-
fered other ¢ngagementsto keep them from the meeting, and so lost
the cause,. Itjs tobe hoped that the- Governmeat -will take the-.
matter up in the near future, as the necessity of such a measure is -
becoming more apparent each year, and is beiog adopted in differ-
cnt forms by many of the States and some-of the European
countries.

ENGINEBER

Toronto, May 3rd, 1895.

THE MONTH IN MONTREAL.

Montreal No. 1 has had a very satisfactory month. These
have, been, several initiations., A paper.on. ** Evaporation” was
tead by, Bro. Granberg. Thpre:-hasy been; the uspal numberof. -

kootty questions-asked and answered. We had ontexhibition'in‘our
hall'a curiosity that I think no other branch of the'nssociation can-
boast of, that{s an enginc-made almost - entirely by a’jack-knife-
and an old file. Most of the metal is made: from'tea chest lining 3
it-works with steam. The maker, ]. Wilson, is a:fireman with ‘two

years' experience.
A. W, Brown, Cor. Sec.

THE «NIAGARA " INJECTOR.

The -boiler - feeder- which is very rapidly becoming popular-
among steam users and boiler makers throughout Canada is the
 Niagara " Injector, manufactured by W: H. Stirling; ofiSt. Jéhu,
N:B. . The claims for superiority are-as follows ;—-

The machine is complete. in. itself, reguiring no valtes, as will
be seen in cut.

as to supply from full capacity. dowa. 1o required. quantity,.thus.
reducing the quantity of steam .used, and delivering - theawvater gov
hotter. This feature will save the price of the injector.many.}imes.
over in fuel alone. The foregoing fact .has. been.demonstrated.
beyond doubt by the ** Niagara" Injector.:being connected.ivhere..
other. machines have been taken off.

The.machine is meeting-with great success.for-the short. time.
it bas been on the market.

Mr. Stirling has shipped thesainjectorsto.nearly every western
city in Canada as far west as British Columbia.

“The * Niagara *] Injector.is.sold. in.Montreal by W..H. Nolan,
Canudian Machinery Agency, 321.St..James st.,.and.Samuel -Fisher,
57 Sulpice st.

SAFETY VALVES.*

BY.W: GaBLACKGROVE; TORDNTOC

The safety valve is a device constructed-to:relieve the boiler: of
all surplus: steam-generated therein-abovera given-pressure. It.
is a factor.that-cannot-be ignared;.and the usval practice.of opening
tho valve or ‘causing it to blow-off at least:once a .day.does.aot
really seem sufficient to be a guarantee that it will. performcthe.
duty:required of it just at-the time it should workrto:best.advantage.

A safety-valve: mayireadily stick, especially:thoss that.are:con- -
structed:to. prevent:the steam blowing into.tbe: engine-room when-:.
ever the valve.performs its duty. A valverof:this.kind.is usually..
fitted with-a cap surroundiog the stem throngh:whickrit is intended
to move, without:friction, and-also withoutcpermitting an escape:of -
steam-around-the.sides .of: the stem; :and: for .this reasom:thereis
great danger of its sticking, and that without any indicatioas which .
will call:attention..:.

Valyes of this kind; whenever.inspected, will be:found tothave.
the stem thickly covered with mineral matter, which has. been:.
carried.off with..the steam,:and .finally adheres~to:therstem: with
such:tenacity that.it can only beremoved by filing orsand-papering. .
Such accumulations enlarge- the: stem, and a similar depositiin the
cap.often-produces. such:.a.condition -of caffairsithat to:start-the.
valve from its seat, even when the lever is removed, requires:..
considerable cffort: Under -such conditions:the -valvecis . not
corroded to its seatas usually expressed, butithe stemand:capare-s
caused to adhere on account of ~the: accumulation:deposited.froms.
the.flox; of :steam, avhich:carries with - it :morerorsless: water..from
the Woiler, which in turn-deposits the sedimentacg-matter carried
overs:

* A paper read before the Totonto Branch, Canzdian Association of Statlon.~
acy Bagincers,
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Safety valves that stick will stick even though tried every day,
if they are simply lifted and dropped to the old place on the seat
again. If a boiler should be found with an excessively high pres-
sure, it would be one of the worst things to do to start the valve
from its seat unless extra weight was added, for should the valve
once start it would so suddenly relieve the boiler of such a volume
of steam as would cause a rush of water to the opening, and by a
blow just the same as in water hammer would rupture the boiler.

Such a condition is very possible to occur of itself when the
valve sticks. ‘The valve holds the pressure, that gets higher and
higher until so high that the valve gives way, and allows so
much steam to escape that the sudden changing of conditions sets
the water in motion, and an explosion is liable to be the result
James Brownlee, one of the committee of the Institution of Engi-
neers and Shipbuilders in Scotland, in his experiments on safety
valves opening, found that with a square-edged entrance the flow
of steam was reduced from 12 to 14 per cent. The safety valve, as
generally made, cannot be considered as presenting a much better
entrance to the steam than a square-edged orifice. In making th:s
14 per cent. allowance, the weight in pounds of steam discharged
per minute per square inch of opening with square-edged entrance
carresponds with very nearly three-fourths of the absolute pressure
in ths biilzr, as long as that pressure is not less than 25-37 pounds.
Examples of this are shown in the following table :

Welght discharged

Absolute prossure per square inch Weight dlsch:rﬁcd Thrce-fourths
in lbs. per square  of orifice with rounded  per minute with of absolute
inch, entrance, perminute, square-cdged orifice.  pressure.
”m, Wr. Wws, ¥ .
2537 22°81 19°6 19
30 2584 23 22°'5
40 3548 305 30
45 39'78 342 338
50 4400 379 37°5
6o 52'59 452 45
70 61°07 525 525
75 65'30 56°1 562
90 7794 67 67's
100 ‘ 86:34 743 75

The area of opening requisite to the discharge of any given
constant weight of steam, it will be observed, is very nearly in the
inverse ratio of the pressure. Thus, while 3 square inches of open-
ing with square-edged entrance will discharge 3Xx23=069 pounds
weight of 30 lbs. pressure per minute, 1 square inch of opening will
discharge 67 Ibs. per minute of go Ibs. pressure of steam.

The quantity of heat, however, requisite to generate (from
water at 100°) 67 Ibs. weight of steam at go lbs. pressure, is only
1 per cent. less than is required to evaporate 69 Ibs, at 30 lbs. pres-
sure. The boiler which will generate 69 lbs. of steam per minute
at 30 lbs. cannot therefore possibly generate more than 67+ lbs. at
a pressure of go 1bs., but many experiments on record seem to indi-
cate that the deficicacy at the higher pressure is more than 1o
per cent.

In ordinary marine practice there is not often more than 20
pounds of coal consumed per hour per square foot of fire grate,
Under these conditions, the area of the opening requisite to dis.
charge all the steam a boiler can generate corresponds to four times
the squarc feet of fire grate divided by the absolute pressure
(p+15)

4
or A=}—f*_Ts

Rule 1st.—Multiply the square feet of the fire grate by the
number 4.

Rule 2nd.—To the steam pressure add the number 15.

Rule 3rd.—Divide the first by the second, and the quotient
will be the area in square inches,

The English Board of Trade allowance is half of one square
inch of valve area-for each square foot of grate surface. Hence,
the lift of valve is proportionalto the diamecter and inversely as the
pressure. For a discharge of 3 1bs. per minute, per square foot of
grate surface, the requisite lift in inches is twice the diameter of a
(flat-faced) valve divided by the absolute pressure. This, however,
doss not apply to pressures less than 25 1bs. (xo pounds per gauvge
plus 15). .

Take, for example, a safety valve 5 inches diameter = 19.6 5q.
inches in area, which corresponds to 2 19.6==39.2 sq. feet of grate
surface, which would evaporate 39.2 x 3==117.6 pounds of water per
minute. Then, sinco the area 4 in square inches requisite to Jis-
charge any weight W in Ibs. of steam, per minute at the pressure
P+1g5is
_4w

4= 3(P+15)

We wounld have by taking the pressure P=45 and the weight
1Y 117.6, the area
4%117.6
A 35+ 15) = 261 sq. ins,,
which corresponds to the opening of a flat-faced valve 5 inches in
diameter when lifting

Lift k.

The circamference of a 5 inch valve being 15.7 inches, and 15.07
% 0.1667 = 2.61 sruare inches of opening as stated.

\When the angle of seat of valve is 45°, the lift required in
inches is

2X5 )
% 0.1667.

2.8 x Diam, of valce
*———P-‘Ti—s——— = 2.33

When a boiler is regularly fired and all the steam generated
discharges through an ordinary safety valve under a succession of
different pressures, the lift of valve multiplied by those absolute
pressures should be a constant quantity, provided the same quan-
tity of heat is constantly entering the boiler, and provided alsc that
the absolute pressure in the boiler or pipe below the valve is not
less than 1.726 times the absolute pressure of the steam in the
chamber above the valve.

In actual experiment, a deficiency is generally manifested at
the higher pressures. Hence the suspicion of some considerable
loss of heat at the higher temperatures. It has been suggested
that this might be accounted for by the low-pressure steam carrying
water along with it, retarding its motion, and thereby requiring a
larger opening; but this would only aggravate the case, since the
same opening will permit of a much larger quantity of heat being
discharged from the boiler with wet than with dry steam. Thisphe-
nomenon may be suggested as one worthy of further investigation.

To calculate load on lever safety valve:
Let A = Area of valve in sq. ins,

F -z Fulcrum distance in ins.

L = Length of lever.

Lift b, =

W = Weight of ball in Its.
P = Blowing off pressure in 1bs. per sq. in.

X x L A x FxP AxFxP
P=gxr L=—"w ="

Examples :—

Suppose we take a valve 5 dia., length of lever 247, distance
from fulcrum to pivot 37, weight of ball Go Ibs , and we want to find
at what pressure that valve will blow at:

WxL

n _ 6o 1bs., weight of ball
Formula P= AxF

24 * length of lever

21.2053)14400000(67 g or 68 1bs.

Area of 3- valve 1272348
3 ————
3 1676520
— 1484306
9 —————
7854 1921140
— 1908522
7.0686 —_—
Dist.of ful. to pivot 3" 12618
21.2058
Now we take the next formula to find length of lever required :
L= AxFx P
= W
Area of 3¢ valve 7.0686
Fulcrum to pivot 3"
21.2058
Pressure 68
1696464
1272348

Weight of ball 6o lbs. J1441.9044(24.0332 length of lever
120

241

240
199
180

194
180

—

143
120

——

24

1 bave used 68 1bs. as the pressure because the quotient in the

. first formula is so near to it, thereby saving an unnecessary
amount of figuring,



Now we proceed to the neat formula to find out the weight
required ;
AxIFx?p
7.0686
3

W

Area of 3= valve

21.2058
68

24)1441.9944(60.0831
144

000199
192

74
72

24
24

I have worked out these formulas just to show you how it is
done. 1f 1 had gone further into the decimals the answers would
in all probability be absolutely correct  Auother formula I might
mention which may be of service to some, and is as follows, for
finding weight of ball required for any given pressure :

AXxXP—~DWx F= WV
- L

Now, this looks somewhat formidable to those who are not
familiar with calculations in any form, buta few words and a little
study will make it clear to most persons. e will take a valve of
the same size and all pertaining to it as in the previous questions.
Valve 3~ drain ; pressure, 681bs. persq. in.; length of lever, 24*; dis-
tance from fulcrum 1o pivot, 3*; weight of lever and valve, 12 Ibs.

The area of valve is multiplied by the pressure, minus half the
weight of lever,which we will call 81bs. <+~ 2 == 4 Ibs., and the whole
weight of valve, which is 4 Ibs.; the combined weights of the two
will equal § Ibs, the product to be multiplied by the distance from
fulcrum to pivot ; divide this last product by the whole length of
lever. The quotient will be the required weight to put on lever to
balance a given pressure.

Area of valve 3° decim, 3

3
9
-7854

7-0686

68 pressure per sq. in
565488
424116

480.6048
Half weight of lever and
whole weight of valve 8
inlbs. I

4720048 .
3 dis. from ful. to pivot.

{or nearl’yﬁo Ibs.weight

Length of lever, 24° )1417.9944( 59.083t of bal
120

217
216

199
192

74
72

24
24

You will notice that the two different rules produced precisely
the same results.

If the lever is not balanced, its effect, and the effect of valve
and spindle, requires to be added to the pressure and to be taken
in account in calculating L and 1. For instance, if 20 = weight of
lever, and v = weight of valve and spindle in lbs.; ¢ = distance of
centre of gravity of lever from fulcrum, then if p - pressurc per
sq. in on valve due to weight of lever and valve alone,

wxc Vv
P = Axkt3

In most cases the effect of valve and spindle may be neglected ;
but in the case of long, heavy levers, p will require adding to P to
ascertain the blowing-off pressure. Safety valve levers should
always be made of wrought iron. Malleable cast iron is sometimes

adopted for the purposc, but its use is excecdingly objectionable. It

is casily fractured and is liable to cause a serious case of scalding.
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Sometimes the lever is extended backwards beyond the ful-
crum, and fitted with a small weight at the end so as to cause the
lever to balance exactly about the fulcrum pin.  \Vhen such is the
case the weight of the lever may be entirely neglected iu estimating
the pressure on the valve. Whea lever valves are adopted, they
should be so designed that the working pressure requires the weight
to be placed at the end of the lever, and thus prevent accidental
overloading. While the foregoing concerning levers may be good
advice, I am sorry to say it is sadly despised. In my visits to
some bailer rooms, 1 have seen the valves weighted down with such
articles as railroad icon, car couplings, sash weights, etc., and inone
instance I saw the lever braced from the ceiling, indicating either
laziness or carelessness on the part of the man in charge of the
same It may possibly be that more pressure is required, but in
the majority of cases it is done merely to stop = little fizzing noise,
whereas one or two hours of grinding will seat and make the valve
perfect, and I am sure would dispense with those unsightly append-
ages and add to the appearance of the boiler considerably.

ENGINEERING DEPARTMENT OF IicGILL.
The results of the recent examinations in the Faculty of Ap-.
plied Science at McGill University in the final year, are as follows :
Civil Engineering—William Frederick Carter and Gilbert S.
Dobson, B.A., equal; James K. Scammell, Wilfrid Dougall.
Electrical Enginecring—Robert Owen King, Ralph B Mec-
Dunnough, Arthur R. Holden, B A.; Frederick M. Becket,
Mechanical Enginecering—William Currie, George D. Mc-
Dougall, Sampson P. Robins: Hugh C. Baker and John Primrose,
equal; Alexander R. Greig, William Forrest Angus, Peter Mec-
Naughton, Michael E Griffin, Walter M. Scott, Kenneth Moodie ;
Thomas F. Niven and Geo. N. Boright, equal ; John A. Turner.
Mining Engineering — Orobis C. Hare, John C. Gwillim,
Charles E. Van Bamefield, Francis A. Wilson, Robert Askwith.
These students received the degree of Bachelor of Applied Sci-
ence at the annual convocation. Robt. Bickerdike and George S.
Spencer also received the degree of Master of Applied Science.
The honor list for the year in the Faculty is 2= follows :—
Honors in Thermodynamics—Frederick M. Beckett.
British Association Prize for Original Research Work, pre.
sented by P. A. Peterson, C.E.— William Frederick Carter.

W, ¥. CARTER, VALEDICTORIAN.

British Association Prize ; Honors in Dynamics of Machinery,
Hydraulics, Machine Design and Thermodynamics—\Wm. Currie.

Prize for Original Research Work, presented by P. A. Peter-
son ; Honors in Theory of Structures—Gilbert Sherwood Dobson.

Prize for Original Research Work—Wilfrid Dougall.

Prize for Summer Essay ($25): Honors in Designing: first
rank bonors in Natural Scicoce—]John Cole Gwillum.

Governor-General's Medat; Honors in Hydraulics, Metallurgy
and Designing; first rank honors in Natural Science—Orobio
Chandler Hart.

British Association Gold Medal; Honors in Dynamics of Ma-
chinery, Electrical Engineering, Machine Design, Thermodynamics,
Designing and Physics—Robert Owen King.
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R. 0. KING, GOLD MEDALIST,

Honors in Hydraulics—George Dewar McDougall.

Honors in Dynamics of Machinery—Ralph Bayles McDun-
nough.

Honors in Hydraulics—John FPrimrose.

Prize for Original Research Work, preseated by P. A. Peterson
—John Kimball Scammell.

The names of Frank D. Rogers and Arthur Langley Mudge
were added to the graduating class.

VPR

Cecit. B. Syitn, Ma. E., AM., Can. S.C.E., was born at
Winona, near Hamilton, March, 1865, and received his education
at the Hamilton Collegiate Institute, and afterwards in civil engin-
eering at McGill University, graduating in 1884 with first honors
and the Governor-General’s medal. Since that time he has been
engaged chiefly on railroads, although working for a short time
under Mr. Thomas Monro on the Welland Canal, and under Mr.
John Kennedy on the Montreal Harbor Commission. He has had
charge of many heavy pieces of construction; on the Northern and
Pacific Junction Railway under Mr. J. C. Bailey,on the St. Cathar-
ines and Niagara Central Railway under Mr. B. N. Molesworth, on
the C.P.R., at London, Ontario, under Mr. W. T. Jennings ; sur-
veyed for the Toronto, Hamilton and Buffalo Railway during the
summerof 1889, under Mr. A. L. Hogg. He wasthen appointed suc-
cessively : Resident engineer, chief draftsman and division engineer
on the C.C. and C.R.R. in Tennessece and S.C., under Mr. A. N.
Molesworth, constructing 70 miles in all, He was then appointed
division engineer on the Roanoke and Soutbern Railway, under Mr.
Andrew Onderdonk, in charge of 65 miles ol heavy work, including
track-laying and maintenance. On this being completed, after
short reconnoissances for the Concord Southern Railway, he was
appointed resident engineer on the Baltimore and Ohio Railway,
under Mr. W. T. Manning, in charge of 14 miles of very heavy
work. On completion, he was appointed Lecturer in Civil Engi-
neering and Descriptive Geometry at McGill University, the duties
of the former being to lecture in railway engineering and on testing
of materials of construction. In 1888 he was made associate
M.C.S.C.E., and in 1894 obtaincd the degree of Master of Engineer-
ing from McGill University. The first instalment of Mr. Smith's
able paper on cement testing appears in this issue.

Tue hydrographic work of the Marine Department will this
year be confined to operations on Lake Erie, and this section will
be completed before proceeding with the survey of Lake Huron.
The work will be in charge of W. J. Stewart, under the direction
of Lieut.-Col. Anderson, chief engineer of the Marine Dcpartment,

THE TWO-PHASE SYSTET.

To the Ldilor of BrecTRICITY.

DEAR SiR,—In ap edite: .l in your issue of April toth you say
in reference to the new \Westinghouse shops: ** Aside from all this,
these new works undoubtedly constitute the most complete electri-
cal shops in the world of any kind, and the only ones using the two-
phase curreats for all operations.” As to the first part of this
statenient it is a matter of individual judgment, and.we have no
comment to make; but wu are certainly astonished at the latter
part, as a reference to your own files would prove its inaccuracy.
Our shops have long been operated by two-phase currents, and en-
tirely so. There is not even a temporary use of direct current for
clevators and cranes. The whole work is done by two-phase cur-
rents, Neither is our apparatus of such peculiar design that it can
be operated only at an abnormally low frequency. All the appa-
ratus in our shop is supplied fromn the central station of the town
by a generator using the standard frequency of 16,000 alternations.
It is not necessary for us to limit oursclves, therefore, saying that
our apparatus could also be used at Niagara. Itcan be used in
cunnection with any central station, and is being used in connection
with many, We are surprised atove all that you should undertake
to decide the legal question as to the right to use two or three-
phase currents for transmission purposes. Surely an anti-monopoly
journal need not start in to create a movopoly in advance of the
decision of the courts. Had these statements appeared in a journal
known to be biased, or to be affected editorially by its advertising
columns, we should have passed them over in silence as of no im-
portance. In the millitant advocate of fair trade, however, they
carry weight. We trust that, your attention having been called to
their erroneous nature, in your usual spirit of fairness you will
rectify them. Joux F. Kerry.

Stanley Electric Manufacturing Co., Pittsfield, Mass.

The above appeared in Electricity, and the editor makes the fol-
lowing comment : We thank Mr, Kelly for correcting usin making
too sweeping a statement, as the Westinghouse shops are not ‘* the
only ones using the two-phase currents for all operations.” More
than a year ago Electricity publisled a comprehensive write-up
showing the application of the S. K. C. two-phase system in the
Stanley works at Pittsfield, which, we believe, was the first exten-
sive installation, and which has worked with perfect success. We
regret the overstatement, which was purely inadvertent. In regard
to our remarks as to the legal questions involved, we made no
attempt to anticipate the decisions of the cou rts, discussing merely
the Westinghouse and Monocyclic systems, as a careful reading will
show. We stated, what we knew to be a fact, that the General
Electric people had acknowledged their Monocyclic system to be an
infringement of the Tesla patents.

THE PROPOSED MARITINE CANAL.

Editor CANADIAN EXGINEZER:

Sir,—The Montreal Price Current is taking me to task for
saying that the outpour at Niagara will, oncompletion of the canal,
be diminished by the quantity of water made to flow from Lake
Erie towards the Hudson. This was the first idea of the great
canal company. or of its predecessorsin the field ; but the company
being now imbued with the importance of taking in the traffic not
only of the upper lakes, but of the eastern portion of Ontario, the
western portion of the Proviace of Quebec, and the northern por-
tion of the State of New York, including Toronto, Ottawa, Kings.
ton, Montreal, etc., the amended scheme is now to start the canal
at Lake St. Francis on the St. Lawrence above Montreal, and thus
secure the good will of the latter city and of all those above it in
the line of traffic, as it must of course be indifferent to Montreal
whether it gets its occan steamers via the St. Lawrence or by way
of New York, the Hudson, Lake Champlain, and the proposed
canal betwecn the latter and Lake St. Francis.

Still, is it true to say that while Lake Ontario will not suffer,
nor the aforesaid cities and sections of the Dominion, there will yet
be such falling off in the St. Lawrence below Montreal as due not
only to the off-take by the Chicago drainage canal from Michigan
towards the Gulf of Mexico, but also by so much water as may be
takes from Lake St, Francis to feed the maritime canal ?

Of course it would be useless, in view of the immensc interests
at stake, to offer any objections to a schemeso deeply affecting such
a vast and important section of the Dominion, and all that Quebec

can look to, and the riparians between Montreal and the Gulf, is a - .

suitable compensation by the Government or by the company for
our thereafter diminished traffic facilities, due to less draught of
water between Montreal and the ocean.

Cras. BAILLAIRGE,

Quebec, April 16, 1885. Engineer, Qucbec City,
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NEW ENGINEERING FIRM.

——

The firm of Beker & Farewell has been formed in Montreal,
with offices in the Temple Building, to carry on business as
mechanical engincers and specialists.  R. G. Beker, of this firm, was
educated in the technical school of Vienna, Austria. He served
an apprenticeship in the Silesian Iron \Vorks, where he was after-
wards employed in the drawing office in the construction of heavy
machine tools, and superintendent of a large bolt, screw and
nivet plant.  He then made extensive tours, taking short terms of
employment among German, Belgian and English steel, machino
and iron works for studying purposes. Came to Canada about a
year ago, commencing the preseat business with Mr Farewell.
A N. Farewell served his apprenticeship with G. R. Stothert & Co.,
marine engincers, Bristol, England. Served several voyages as
marine engincer, afterwards came to the Pacific coast, where he
was for several years employed in various steamship yards in Cali-
fornia and Washington, also for atime in the erection of quartz
milling machinery in British Columbia. He came to Montreal
about a yearago The new firm propose to make. drawings, and
perfect the designs for people who have patent ideas in embryo, in
which especial line, we believe, they are alone in Montreal.

REVIEW OF THE METAL TRADES.

MoxNTrEAL, May 6th, 1895.

Business is reviving in the metal trades, and prices are stiffen-
ing both in the Old Country and the United States. Advices from
England state that the tin plate mills are working on heavy orders
that will keep them running till June. Pig iron and bar iron do
not show much change in price, but tin and copper are firm. The
following are current quotations —Summerlee pig iron, $20 to
$20.50; Eglinton, $18.50; America, $18 to $18.50; Carnbro,
$18.50: Ferrona, $16.50 to $17: Siemens, No, 1, $16.50 to $17;
wrought scrap, No. 1, $14 to $15; bar iron, $1.55t0 $1.60. Tin
plates, cokes, $2.55 to $2.75: 1. C. charcoal, $3to $3.25: Canada
plates, $1.95 to $2.10; terne plates, $5.75 to $6.25; galvanized
iron, 44c. to 54c. as to brand.  Orford copper, gi{c to 10}4c ;
ingot tin, 16¢. to 17¢.; lead at $2.90 to $3; and speiter at $4.50 to
$4.75: cut nails, $2.10. A good trade is doing in cement. About
2,000 bbls., mostly Belgian, have been sold for the \West, at $1 85,
and English isselling at $1.95 in Montreal. Fire brick is quoted at
$16 to $22 per thousand.

J ndustrial \|ctes.

A NEw and large planing mill is in operation at Sudbury.

Tuere is some talk of 2 $50.000 flouring mill for Prescott,
Ont.

Tae buildings of the Wallaceburg, Ont., glass works are com-
pleted.

Tue latest industry in Camiachie, Ont, is an axe handle
factory.

Tue Weston Woolen Company has assigned, with liabilities of
$245.000.

IT is said that the Port Dalhousie Rubber Works will be moved
to Hamilton.

Ti:e Londonderry Iron Company’s furnace at Londonderry,
N.S..is now in blast.

Tne Victoria Iron Works, Victoria, _B.C., have closed down on

account of slackness of work.

A New and improved wind mill, made entirely of steel, is
about to be manufactured in Peterborough.

Ox April 7th the saw and grist mills of Andrew Thompson,
Strathroy, Ont., were burnt. Loss, $5.000.

Tue town of Gananoque has been given permission by the
private bills committee to boanus the carriage works there to the
extent of $10,000.

Tue directors of the St. Thomas Gas Company have decided
to make improvements to their works, which will cost {rom
$10.000 to $12,000.

Tae city of Winnipeg and the Manitoba Government propose
spending $200,000 in making the Red River navigable from Lake
Winnipeg to the city.

It is understood the Government have decided to rebuild the
bridge over the old canal at Allanburgh, Ont., which was condemned
a year ot two ago.

'

James HamiuToN is about to re-build his large saw mill at
Strait Shore, N.B.

Hiram WarLkir & Sons arc about to erect a large tobacco
factory at Walkerville, Ont,

Josern Braumien's chicory mills at Outremont, Que., have
been destroyed by fire, Loss, $8,000.

Tug Toronto Mineral Wool Manufacturing Co. are applying
for mcorporation. Capital stock, $25,000.

A NRw saw-mill, to cost $20,000, is to be ecrected at Savanne,
near Fort William, Ont., during the summer.

Tue Sault Ste. Marie, Ont , Pulp and Paper Co. ave applying
for incorporation. Capital stock, $2,000,000.

A New bridge is to be built in Perth, Ont.
paring plans, and has the whole matter in hand.

L. McGrasian and E. Clark, of the Ontario Silver Works,
Stonebridge, are removing their factory to Indiana.

Jaxes Ferkes has sold his interest in the Hamilton Hardware
Co. (Ltd.) to Wm. Hersee, a retired contractor of Princeton.

ArcmiTeCT BURKE is preparing plans for Robt. Simpson’s new
palatial store in Toronto, to replace the one recently burned down.

Tus Golden, B. C., 'Era reports that tenders have been ac-
cepted for lumber for the new bridges at Fort Stelle and St.
Mary's,

AT the annual meeting of the B.C. Iron Works, Vancouver, the
old board of directors was re-elected, and a dividend of 7 per cent.
was declared,

D. Kippen is pre

AT a recent meeting of the Chatham town council, it was de-
cided to build a fire hall at a cost of $1,200, also a water tank to
cost $400.

Mg, OpLus, Government engincer, took soundings in the deep
cut on the Welland Canal, and dredging will be done in the bank
on the west side.

Tuis year Several new canneries are to be built on Rivers Inlet,
B.C. The canning industry is yearly increasing in importance in
British Columbia.

Tus Laughlin-Hough Manufacturing Co., recently incor-
porated, have decided to locate in Guelph, and will fit up the Mc-
Crae woolen mills as 1 factory, :

Tue product of the Canadian pig iron industry last year, ac-
cording to statistics recently given, was 53,014 tons, of which 40,600
were produced in Nova Scotia

G. V. HasTinGs and Matheson are prospecting for sites for a
number of new elevators which the Lake of the Woods Milling
Co. will build in Manitoba this year.

A xew distillery is to be started in Windsor, Ont., by Patrick
Benetcau. The works will be running very shortly, when a large
number of hands will be given employment.

Mr. PATTERSON is now negotiating for machinery for the new
rolling mills in Guelph, Ont., and it is hoped that everything will
be in readiness to commence operations this spring.

DaNIEL ScoTTEX is about to erect a four-story block in Wind-
sor, Ont, to cost $40,0v0, and John Curry will erect a $50,000
building in the same city. \Work on both will commence shortly.

Tue Montreal Brassworkers' Association have elected the fol-
lowing officers: President, W. D. Burns; vice.president, Jas. Daly:
treasurer, J. Dansken ; recording secretary, T'. Nelson; and finan-
cial secretary, Geo. Henry.

Tue Collins Manufacturing Co., Toronto, capital stock $40,000,
are applying for incorporation. They will, as heretofore, manu-
facture metal roaofing and ceilings, corrugated shect iron, wire
fencing, stamped goods, =tc.

Tue Prescott, Ont., Elevator Co. (Ltd ) has been incorporated
with a capital stock of $175,000. They w}ll carry on a general
business in grain dealing and clevating, and will acquire barges and
cther vessels as required.

SivMoN GaGnIER, an employé in the Pain Court sawmill,
Chatham, Ont., was last month struck in the forehead with a piece
of the circular saw which he was operating. The steel penetrated
his brain and he died in half ao hour.

Tue Hamilton Bridge Works will soon be in operation again.
The Times says the company has been awarded the contract for all
the Grand Trunk Railway Company’s bridge work this year. There
was talk of the removal of the company’s works to some other city,
but the city council having agreed to put their assessment down to
$30,000 a year for eight years, and exempt them from other taxcs,
except school rates, the compauny decided %o remain. '
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St Joun, N.B., will have an exhibition opening on tho 24th
of September next.

Tug Queen's Avenuo Methodist Church, London, Ont., will be
rebuilt at a cost of $65,000.

Tue Snowball Wagon Co., of St. George, Ont., contemplate re-
moving their factory to Dundas.

Jos. Masse has sold his foundry and machine shop at Granby,
Que., to Euclide Massd and Geo. Wilkinson. R

Tue Wilson lead smelting factory in Hamilton was offered by
auction on the 23rd April, but there were no bids.

A wirg foot bridge has been built across the Bonnechere River
at Renfrew, Ont. Itis 300 feet Jong, and rost only $125.

T. DANCR i8 organizing in Peterborough a company for the
purpose of establishing a factory for the muaufacture of artistic
woodware.

Tue tenders sent in for the proposed new town and fire hall at
Carleton Place proved all too high, and new tenders will probably
be invited.

Ronin, SADLER & HowarTi, belting manufacturers, bave put
in a 36-inch 3.ply belt 100 feet long, for the Temple Electric Co.,
Maantreal,

Tug Welland Vale Manufacturing Co., St. Catharines, Ont.,
manufacturers of steel goods, have branched out into the manufac-
ture of bicycles.

SyLvesTER Bros ' agricultural works at Lindsay, Ont., have
been destroyed by fire, probably the work of an incendiary. Loss,
$8,00c; insured.

HarpING & LEATHORNE have been awarded the contract for
cast iron pipes for London, Ont., water supply System, and Hunt
Bros. the contract for coal.

ArciisaLp & Co., Montreal, will establish a factory in Hull,
Que., to employ 250 or 300 hands. They are asking for exemption
from taxation for twenty years.

Tue machinery stock of the Crescent Chemical Works, Moan-
treal, owned by Harry P. Hyams, under arrest on a charge of
murder, have been sold by the sheriff.

ONTARIO architects are asking for a by-law enacting that all
buildings over 70 feet high shall be fire proof and provided with
elevator walls encased with terra.cotta.

Isaac UsHER & Son are preparing to make extensive additions
to their cement mill at St. David’s. A new kiln is to be built, and
the prospects for the season are very good.

“Tue Ontario and Western Lumber Co. are about to put in at
their mills at Keewatin, Norman and Rat Portage machinery for
the manufacture of boxes and packing cases.

Tue Standard Drain Pipe Company, St. John's, Que., have
elected the following officers: President, W. C. Trotter; vice-
president, Capt. Chas. Coursol. Directors, G. H. Balfour, T. H.
Duun, F. C. Heashaw, T. T. Turnball, and J. T. Ross.

D. L. Suaxnon, of Prince Albert, Sask., has purchased for his
saw mill a so-horse power engine and boiler and an extensive outfit of
machinery. The capacity of the mill is now 20,000 feet of lumber,
20,000 shingles and 30,000 lath per day. About twenty men will
be employed. ’

ARCHITECT JARVIS has prepared plans for a new magaificent
$500,000 hotel in Toronto, for a company with which S. F. McKin-
non, the wholesale millinery merchant, is connected. It is to have
a frontage of 180 ft. on Wellington street, and 140 ft. on York street,
and will be seven storeys.

McLEeoD STEWART, of Ottawa, is organizing a company for the
purpose of utilizing the waste fish and offal from the canaeries on
the Fraser River in British Columbia. It is stated that 400 tons
of guano and 145 tons of fish oil can be derived from 1,000 tons of
residual matter and waste fish. The company will ask the Dom-
inion Government for a grant of Iand on Lulu Island, at the mouth
of the Fraser River, as a site for their factory.

Tenpers for putting in the Digby, N. S, water works have
been accepted. In all nineteen bids had been received, some from
the United States. The contract for the construction was awarded
to Messrs. Wood, Digby and Vye, of Bridgeville, N.S, for $14.499.
Tenders from the Londonderry Iron Works for tho pipes, Toronto
Engine Works for hydrants, Truro Foundry for special castings,
and tho Burrill-Johnston Iron Works, of Yarmouth, for valve
boxes, were accepted. The cost for the whole work comes well
within $340,000, the estimate made by the engineer, J. A. Pickett,
Work commenced on the first of May. The water will be brought
a distance of five miles.

McLacutin Bros. have had their four saw-mills at Arnprior,
Ont., thoroughly overhauled and refitted.  All of them will be ope-
rated this season.

Tue milt of S. T. King & Sons, at Kingsville, N.S., will be put
in operation again in July. The plate for the new boilers has been
ordered from England.

Tue Anaconda company, of Nelson, B.C., is negotiating for
a hoisting engine that will be capable of raising the regulation
weight from a depth of 5,000 feet.

ONE of the shell boilers in S. T. Kiog & Sons' saw mill, at
Kingsville, N S., exploded recently, resulting in the death of Lee
A. W. Smith, one of the hands, and injuring a number of others.

GeoRGE WHITE & Sons, of London, Ont., have fitted out the
saw-mills of Gow & McLean, Fergus, and George A. Patrick, Dela.
ware, with new internally-fired boilers and ** Clipper '’ engines.

Eowarp Braororp was killed in his saw-mill at Mount Maple,
Que., owing to becoming entangled in the shafts. His clothing
was almost stripped off his body, and he died within a few moments.

‘Tue plant and stock in trade of the leather belting factory of
Cassidy, Bonner & Co., Montreal, who assigned last month, has
been sold to Robin, Sadler & Howarth. The estate wili pay but a
small dividend.

‘Tur Canadian Pacific has decided to build a large storehouse,
capable of holding 5,000 barrels of flour, in Windsor, Ont. The
flour will be brought down on the ** Alabama ' from the Soo and
shipped to points cast,

Tug sucvey for the new dyke at Delta, B C,, has been com-
pleted. The cost of building the dyke is being estimated at be-
tween $40,000 and $50,000, and tenders will be called for in the
course of a few weeks.

A coMmpaxy has offered the corporation of Levis to establish
waterworks and sewerage for the town, also to illuminate the streets
by electricity. After twenty-five years, the town council will have
the right to purchase the property.

A pisastrous fload took place April gth, in Gorrie, Ont., on
the River Maitland. The flood washed away William Dane's mil-
ler's dam, and totally wrecked Hammond Bros.' steam saw mill and
office. Total loss, about $4,500.

AN Order-in-Council has been passed disallowing the ordinance
adopted by the North-West Assembly last session in reference to
icrigation, on the ground that certain clauses infringe on the pre-
rogative of the Federal Parliament.

Tue Lake Superior Water and Light Company, Sault Ste.
Marie, Ont., have awarded a contract for building a tail.race, &c.,
to M. Dumont of the American Sault. The new power house,
headgates, guards and bulkheads are already completed.

Work on the marsh onthe Otonabee side of the river, ncar
South Monaghan, Ont., is going on rapidly, and the roadway across
it is almost complated, including culverts. Work on the new bridge
across the river at South Monaghan will probably begin shortly.

Tue well-known grist mill at Upper Corner, near Sussex
N.B., known as Hayward’s mill, later as the Haggarty mills, was
burned last month. The mill, which was 75 years old, had recently
passed into the possession of Alex. Wilson, of St. john. The fire
was probably incendiary.

Tae gift of $100,000 made by A. T. Gault will enable the
church authorities to proceed with the contemplated Diocesan
Theological College in Montreal. The Holland property on Uni-
versity street has already been secured, and the new building,
which will be one of the finest in Canada, will soon be commenced.

Tue Longueuil, Que., authorities have decided to alter the
machinery at the wheel-house and to extend the suction water main
from its present terminus 1,000 feet further; also to erect a large
filter, and to build on the shore a tunnel running parallel with the
river. The improvements will cost about $75,000. The work
must be completed during the summer.

Jaues Fremina, proprictor of the Pheenix Foundry and Loco-
motive Works in St. John, has just sent out from his shops a now
handsome and powerful locomotive for Canada Eastern Railway
Although this is the dull season in the foundry and machine line,
Mr. Fleming is employing upwards of fifty men, and his establish.
ment is a busy place. Among other work in hand they are build-
ing a large boiler and engine for the Fredericton Boom Company,
an engine for L. M. Jewett'stugboat ** Fanchone,"” and a compound
engine for the stcamer ** Hero,” owned by D. D. Glagier & Co,—
Progress.
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Tug Nelson Saw Mill Co. ./ill shortly putin amill at Rossland,
B.C.

R B. Axpirsox, machinist, Comox, B.C,, has added a power
plant and machinery.

Tur flood last month at Gorrie, Ont., carried away Ham.
mond Bros.’' saw mill.

James Locurig, cordage manufacturer, of Toronto, has gone
into the manufacture of bicycles.

‘Tue village councit of Sweetsburg, Que., are discussing the
establishment of water-works.

It is proposed to start an oatmeal mill at Rapid City, Man,, if
its promoters can secure a bonus of $3,000.

Tue Sisters of Providence are to erect an extension to their
convent in L'Assomption, Que., to cost $10,000.

‘Tur jenckes Machine Co. have an order for 11 sets of pulp
grinders from one of the largest pulp mulls on the continent.

A MOVEMENT is on foot to establish a large cold storage ware-
house in Winnipeg. ]. J. Philp, of that city, has the project in
hand.

ALEX. MacponaLD, of the St. Johns, Que., Stoneand Chinaware
Co , is in Paris endeavoring to organize a French company to work
the potteries.

Tue Record Foundry and Machine Company, of Moncton and
Montreal. are enlarging their works, to meet the increasing demand
for their goods.

Tur by-law to grant $2,000 in aid of the bridge over the
Otonabee at Rose's has been passed by the council of South
Monaghan township.

AT the meeting of the’ Renfrew, Ont, council last month, it
was decided 1o submit the question of the proposed water works to
a vote of the ratepayers.

AT Carievale, Assa., a new steam elevator is to be built for the
Carmndufl Llevator and Milling Company, aud the Ogilvie Milling
Company may build one at Virden, Man.

Tue Board of Works of Ottawa have awarded the contract for
paving Sparks and Bank streets with rock asphalt to MacLean,
Roger & Co, the tender being $56,063.

Surveys have been made for a bridge on the Bangor & Wood-
stock Railway across the St John River near Keegan's crossing, to
connect that line with the Temiscouata when the B. & A. road
reaches Van Buren,

Tue White Cloud Novelty Works, of White Cloud, Muich.,
have been trying a number of councils of Ontario towns fora bonus
to a factory they propose to establish to make a patent hame
fastener. Any council gullible enough to accede to their demands
would pay more than the entire business is worth,

E. S. Steruensoy & Co., St. John, manufacturers of the
\Woodburn Pulverizer, are making a pressing machine for pressing
black lead for a Nova Scotia firm, and also make machinery for
cutting lead pencils. The pulverizers made by this firm have been
shipped as far away as South Africa and Austraha,

Tuere came nearly being a serious accident in the Pender
Nail Works, St. John, on the 18th April. The engineer, Mr Daly,
had just started the engine, and the fly whee), which isabout fifteen
feet in diameter, made a few revolutions, when it buest. Fortu-
nately it was revolving slowly, and the broken picces fell l.armlessly
on the floor, otherwise the result might have becn very disastrous.
The wheel was put in four years ago, and it is thonght there must
have been a flaw in it.=Sun.

Tug Hamilton Herald says : Negotiations ave in progress for
the purchase by the Canadian directors of the Hamilton Iron and
Steel Company of the controlling interest in the smelting works.
They have secured an option from the American capitalists now
controhing the company,and it is probable the deal will go through.
Its consummation will not affect the position of J. J. Morehouse,
the present manager.

‘Tue Customs' Department have made the following decisions
respecting the duty to be paid on articles which are not mentioned
in the tariff, and regarding which there have been differences of
opinion Babcock milk testsrs, 25 per cent., brass instrips, less
than 4 inches wide, 30 per cent , cyclometers, 20 per cent. ; fittings
for cast iron pipe, cast iron, $1o per ton, but not less than 35 per
cent.; fittings for wrought iron pipe, malleable iren, 35 per cent.;
galvanized wrought iron tubing, over two inchesin diameter, 15
per cent.; grenades, band, 35 per ceat.; Grimell sprinklers, 35 per
cent.; tool bandles, entirely of wood, 25 per cent ; tool handles,
filled with any metal, 35 per cent ; type.writers, 2714 per cent.

A cuanck is announced in the firm of Naud & Gauthier, fire
engine supplies, Montreal The business will hereafter be carried
on by J. E.Naud alone. Mr, Naud will deal in fire engine sup.
plies, balting, packing. etc., and has been appointed agent for the
Cancos Mfg. Co. of Philadelphia, manufacturers of the Rising Sun
stecam and hydraulic packings. The new address Is 2,257 Notre
Dame street.

Titg Weddell Bridge and Engine Co., of Trenton, Oat., have
received the contract for super-structure and sub-structure of the
proposed new bridge at O'Bricn's, Ont. The bridge will bo of
four spans. The two outer spans will be each 100 ft. long, and of
the steel high truss pattern, and the centre spans will be Go and
79 ft.’in length and of the stcel low truss pattern. The bridge
is to be completed by October 1st. .

Te Dost reports that a settlement has been arrived at between
the town and the Canada Life Assvciation Co. regarding the water-
works law suit. The Canada Life people pay the town $1,350 for
the old system in lien of the value of the stock claimed, make over
the two pumps belonging to the old system, grant free water for the
use of the town schools and for five street fountains, when set up by
the council, and in addition, that in the event of the town pur-
chasing the system by arbitration the value of the old system taken
from the town shall remain at $1,350, the price now set upon it.

Trne committee on works of Toronto city council have agreed
to the estimate of $226,000 for special works required to give better
fire protection to the city. The cost is divided as follows : 36-inch
main to reservoir, from College street via Bathurst, $135.000, 24-
inch main in Front street, $j0.000; branch pipes, $22,400;
12.inch main in Avenue road, $s.500; larger mains in Parkdale,
$20,000,¢tc. In addition to this, there is an estimate of $75,000
for 6-ft. steel pipe to replace the wooden one to the main pumping
station.

Kingston, Ont,, is jubilant over being chosen as the seat of
the blast furnace proposed by the American capitalists referred to
in last issue, to.be erected at a cost of $600,000. The promoters will
assume the title of the Ontario Iron and Steel Company (Ltd.), and
have obtained a bonus of $250,000, giving in exchange for the same
first mortgage bonds of their own in i like sum, bearing interest at
five per cent. The company also asked for free water for ten years
or the sum of $50,000 instead. The report of the joint committee
appointed to negotiate with the Ontario Iron and Steel Company
recommends the payment to the compaay of $3,000 a year for ten
years instead of free water. The committee flatter themselves on
their keen judgment in settling the water clause. The reason for
this belief is that if the pumping plant should break down, under
the original clause the city would have become liable for heavy
damages. The city has the right of choosing a site, the company
stipulating only that they shall have free access thereto by water
or rail. The joint committee is strongly impressed with the
genuineness of the offers made by the company, and with the good
faith and intentions of the members to go ahead with the industry
and to work it to its fullest capacity. \Valter Kennedy, engineer,
of Pittsburg, Pa,, is engineer for the new (ompany.

:j@lw;g a.nd]\/[a:ine eWS.

Tue G.T.R. has put in a new steel bridge near Nipissing
Junction.

Tuere is some talk of reviving the Kiogston and Smith’s
Falls Railway.

Tug Windsor, Detroit and Soo linc of stenmers purchased the
* Carmona."”

Tue new Soo canal is now open ; vessels of 14 feet draft can
pass through.

Tue G. T. R. Co. has decided to erect a new passenger
station at Glencoe.

A sprciaL station is to be given the Fonthill nursery by the
T., H. and B. railvay.

THe ** Alberta,” one of the C.P.R.’s boats, will run between
Windsor and Port Arthur.

Tuere is some talk in Ottawa of a railway connecting San
Francisco with Hudson Bay.

Tug T., H. & B. Railway will build a new station at Brant-
ford, and will ask the city for a bonus of $70,000,

Tue White Line will have three steamers on the Sault route
this scason, the ** Atlantic,” ** Majestic " and * Pacific."’

.
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Tur Hudson Bay Railway has been graded and * ~~d for 40
miles from Winnipeg northward.

ConTtracTs have been let for now stations at Tupperville, N S.,
Plymouth, N.S., and Hantsport, N.S.

Tue Lower Laurentian Railway has been sold to the Quebec
and Lake St. John Railway Company.

Tug contract for the construction of the Kaslo & Slocan Rail-
way has been let, and the road is to be tn operation by the 1st of
September.

THg steamer ** Velos,” of New Westminster, was lost off Trial
Island recently. Of the crew of six men only the captain and mate
were saved.

Tur Montreal and Cornwall Navigation Co. have chartered
the steamer *Paul Smith" to run between Valleyfield and
Montreal.

To replace the wooden bridges on the Port Stanley R. R. with
iron, the city council of London will ask the Legislature for power
to issue debentures.

Tug promoters of the Sault Ste. Marie & Hudson Bay Rail-
way Co. are negotiating with Minneapolis capitalists with a view to
disposing of the charter. .

Tug Grand Trunk shops at London are being closed and
removed to other divisional centres. Nearly two hundred men
have been employed there.

Tue Canada Southern Railway Company has given notice that
it will apply for power to acquire the Toronto, Hamilton and Buf.
falo Railway Company.

THE cross-sectioning of the Nova Scotia Coast Raulway has been
completed to East Pubnico. Plans for culverts, etc., are being
prepared as rapidly as possible.

A peroTaTION from the Kingston Board of Trale have inter-
viewed the Ontario Government about the extension of the Bay of
Quinte Railway from Tweed north.

A serious washout recently took place on the Dominion
Atlantic Railway, between Yarmouth and Halifax, portions of the
track and a bridge being carried away.

Tus Government steamer ** Bayfield," of the survey service, is
expected to engage 1n the survey of Lake Erie this summer, and
make her headquarters at Port Colborne.

It is estimated that between 25,000 and 30,000 Canadians an-
nually engage themselves on board American vessels for the season,
returning to Canada with their savings in the fall.

‘Tue railway suspension bridge, at Niagara Falls, which is one
of the oldest suspension bridges in the country, will soon be taken
down, and will be replaced by a cantilever bridge.

IN: vite of the depression and slack times by which other rail-
way companies suffered in 189;, the Quebec Central receipts showed
a decided increase over those of any previous year.

A SURVEYING party is working in the vicinity of Sydney, N.S.,
making a map of Dominion Coal Company’s coal area. The rail-
way is to be extended into the town during the early summer.

IT is said that only thirty miles of the remaining middle por-
tion of the Ottawa, Arnprior & Parry Sound Rgilway will be built
this summer, and that the whole line will not be completed till next
summer.

Tue city of London is about to erect new bridges across .

Kettle and Mill Creeks, near St. Thomas. These two bridges will
cost between $25,000 and $30.000 each, and must be completed
within six months.

THE Miner, of Nelson, B.C,, states that a company has been
formed under the Tramway Act to build and operate a tramway
from the Idaho and Alamo basins to the concentrator. Work will
be commenced as soon as the weather permits.

Tue British Columbia Board of Trade are asking the Dominion
Government to construct a stone beacon on Fiddle Reef, with elec-
tric light ; "an iron buoy on the west side of West Rock, off Sidney
Spit, and a lighthouse on Portluck Point, Prevost Island.

It is said that Newfoundland will demand, as the priceof her
entering confederation, that Canada build a tunnel under the Straits
of Belle Isle, or complete the island railway to Belle Isle, and a
ferry on the straits to make connection with a railway to Quebec.

A peruTaTiON from Pembroke visited Toronto recently to
solicit aid for the construction of the Pembroke Southern Railway.
A close observation of maps revealed the fact that should a railway
be built from Pembroke to Haliburton (via Golden Lake) the dis-
tance from Pembroke to Toronto would be reduced 120 miles,
making the trip one of 200 miles only.

J. H. Gray, engincer, of Victoria, will superintend the build-
ing of the Kaslo-Slocan Railway.

Tug Tay, Ont., canal cost $476,128. Its gross revenue last
year was $128 and the cost of operating $2.485.

A C, P. R, xnGingre named Parra was arrested recently in
Winnipeg, chargea with setting fire to a block near the railway
works.

Tz North Shore Navigation Company's new steamer, * The
City of Toronto,” was successfully launched on the 2o0th of April
at Owen Sound.

A pELEGATION from Iberville, Que., has interview.d the Minis-
ter of Public Works, asking for improvements to the navigation of
the Richelicu at that point.

J. & R. Weir, Montreal, - 4building acombined passenger and
tow boat to ply on the St. Maurice River. The hull is steel, 67
feet over all, with a r2-foot beam.

Tue Beaver Line is being run by the bondholders this year.
There is no change in th~ company's Montreal offices, but the
agents in Liverpool are D. & C. Maclver,

Carr. R. C. Pack, of Hopewell Cape, N.B., is building a
small steamer there. She will be used for towing purposes at the
cape, and for carrying passengers between there and Moncton.
The machinery for the new craft is made by Waring, Waite & Co.
of St. John.

A. D. Provanp, M.P,, one of thy directors of the Chignecto
Marine Transport Company, has cabled that he would leave Eng-
land on the 4th of May for Ottawa, to negotiate with the Govern-
ment for extension of time on the contract for the completion of
the railway.

Or eleven tenders received for the construction of the Peter-
boro' and Lakefield division of the Trent Valley Canal, that of
Brown, Lorne and Aylmer, of Toronto, was the lowest. The
length of this section is six miles, and the tendered price is about
$350,000.

Tae Colonial Iron, Coal and Railway Company met recently
in St. John, and organized under the charter obtained at the last
session of the Proviacial Legislature. Itis understood that work
will shortly be commenced on the survey of the railway from Grand
Lake to Fredericton.

THE annual meeting of the Yarmouth, N.S., Steamship Co.
was held last month, and the usual reports were read and deemed
satisfactory. A dividend of 5 per cent, was declared. L. E. Baker,
Robt. Caine and D. McPherson were elected directors,and L. E,
Baker, president and managing director.

A sTEEL bulled steamer has been bailt for the Ottawa River
Navigation Company, in Tate's dry dock, Montreal. The boat is
168 feet long by 41 feet beam. Among the steamboats ready for
the ensuing season are the **Princess,"” * Richelicu,” * Filgate,”
* Ile Heron,"” and ** Chateauguay.'

AT the annual meeting of the Quebec Steamship Company the
directors elected for the current year were: John C. Thomson,
D. C. Thomson, George T. Davie, Arthur F. Hunt, Honorables E.
J. Priceand P Garneau, and Mr. W. Simons, of Quebec, E. H.
Botterell and W. J. Withall, of Montreal.

IMPROVEMENTS 10 the amount of $16,000 have been made on
the propellers  St. Magnus,"’ " Lake Michigan,”" and * Acadia.”
The last named will now accommodate 100 passengers. The ** St.
Magnus ** and ' Acadia™ will run between Cleveland and Mon-
treal, but the ** Lake Michigan" will be run as a freight boat.

THEe following are the officers of the steamer * Macassa™ this
season :—Captain, W. Crawford; mate, P. Welch; purser, Colin
Arthur; chief engineer, W. Newman; assistant engineer, J Bain.
After being put ic dry dock at St. Cathariaes, the “ Macassa™ will
be put into service about May 24th, with the '* Modjeska,” from
Hamilton to Toror:to.

SOMETHING new to cattle shippers will be introduced this
season in the Montreal harbor. It is a huge barge for transporting
live stock direct from the stock yards to the different ships. The
scheme was carried out by J. C. Murray, ship liner, and Mr, Telfer,
of the G.T.R stock yards, The barge has capacity of400 cattle,
and was made at Sorel.

Tue $.S. * Campana,' now on the upper lakes, is to take the
‘place of the §.S. ** Miramichi ”” on the route between Picton and
Montreal this year. She is a twin screw steamer of 1,300 tons,
and is lighted by electricity and accommodates 100 passengers.
She is being cut in two to be brought down the canals, as was done
when she was taken up the St. Lawrence three or four years ago.
This work is being done at Kingston.
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Tuu American and Canadian Navigation Company, who pro-
pose to run steamers between Old Orchard Harbor and Canadian
ports, have asked what help Toronto would give if that city is made
a terminal port

A CHARTER issought for the Lindsay, Haliburton and Mat.
tawa Railroad Co  The proposal is to construct a line from a
point on the Midland Division of the Grand Trunk, north of
Lindsay, to a point on the Ottawa River near Mattawa,

Davis & Sons, ship builders, Kingston, have sold one of their
own single-acting 4 h.p. compound marine engines and boiler to
C. W. Taylor, of Brockville, for a 30 ft. yacht. They also shipped
one of the same pattern of engines to the Blackstock Bros., of Har-
rowsmith, Ont  They are busy building several other engines on
stock They have given up the agency of the sale of the Sintz Gas
Fngiae, as they havenot proved satisfactory. They say they have
not had as good results from any kind of marine motor as with steam.

Tue new steel dredge now being built by Connolly Bros, at
Kingston, is to be finished in June. Sheisto be 112 x 36, with a
depth of hold of g feet, and will have a capacity for excavating
3.000 yards a day, where the matenal to be worked is not difficult.
She will be fitted with surface condensing compound engines. The
dippers will range in capacity from 5 yards to 3% yards, and will
dredge to a depth of 45 feet. A Howe fruss will be fitted up to run
from end to end. This will be the first all.steel dredge built in
Canada, and will cost nearly $So,000.

AT the late meeting of the local cabinet the St. John
Street Railway Company asked for authority to cross the Suspen®
sion Bridge, 50 as to extend the present service to Fairville and
Bay Shore. It is understood the members of the executive are
disposed to assist the inhabitants of Fairvills to sc-ure the des red
facilities, but it will be necessary for the Government engineer to
inspact the bridge and make a report on the feasibility of allowing
Se cars 10 be run acrose the structure before a decision can be
given in the matter.—Weekly Telegraph,

THe 23rd April wasa fefe day in Collingwood. On that day
the new steamer ** Majestic,” referred to before in this department,
was successfully launched. The steamer, one of the handsomest
built on the upper Canadian lakes, is 227 ft. in length by 35 ft. 10
in beam, with a draft of 13 ft. 4 in. Her tonbageis 1,650, and
estimated horse power 1,200. The compound cngine is of improved
type. designed by Logan & Rankin, of Toronto and Cleveland, de-
signers of the *Chippewa’'s " engines. She has two square steel
boilers with domes 10 x 13 {1. 9 in,, built for a pressure of 136 lbs.
She is lighted by clectricity, and has a handsome saloon 200 ft.
long. There ars 130 state rooms with sleeping accommodation for
200 passengers. The dining saloon seats 120 people. She is heated
by radiators, and is provided with steel-clad baths, also with smok-
ing room, barber shop and other equipments of a first-class steamer.
Her speed is nearly 18 miles per hour, and her estimated cost
$115,000. Her keel was laid on Nov. 8th last and she will be
finished this month. The following are the officers of the
* Majestic ** - P. M. Campbell, captain. Wm. Bemrose, first mate;
Isaac Woolner, second mate. Samuel Hewitt, purser; C. Tynon
steward; \W. Lewis, first engineer ; F. Cleland, second engincer.

ining  ||/]atters.

Tur East Wellingtoa, B.C., colliery has been purchased by
R. Dunsmuir & Son.

THE cffects of the Westmioster, B.C., Slate Company, Lid.,
bave been advertised for sale.

DuoriNG one week over Soo tons of ore was carried from the
Three Forks and concentrator siding to Nakusp

New Dexver, B C., has an ore sack factory. The sacks are
madc from jute which is imported from India.

DEerosiTs of chrome or chromic iroa have been receatly dis-
covered at Coleraine and Black Lake, in the Eastern townships.

A nic strike of gold has been made on the Great Western,
Trail Creck, BC A company is being stocked for Sroo,000 to
work the propenty.

E. A. Watsoy, M.E, Ottawa, has succeeded in forming a
compaay to be kaowa as the Watson Hydraulic Mining Co.. to
operate in the Big Bead country.

Asotizr well of natural gas hax been opened on the property
of the Ontario Natural Gas Co., on the lake shore near Leamington,
Ontario, and is said to be a very good one.

e mr mem e T P A iyt e

A new gas well, with a good flow, has been struck at Caledonia,
Ont,

Tue Provincial Gas Company is prospecting at St. Clair flats
for gas and oil.

Tux development of the gold mine near Bad Throat, Lake
Winnipeg, is shortly to begin.

Iumexse ficlds of petroleum have been discovered seventy
miles north of Fort Saskatchewan.

Tur proprictors of the Cliff mine, at Trail Creek, B.C.. refused
iast week the sum of $80,000 for their interests.

DriLuinG is going on for 2 new mineral spring at Preston,
Ont., where a $10,000 bath house will be erected.

R. Bravstiaw, of Lindsay, Ont , has located a number of rich
deposits of micain Haliburton and Galway townships.

BriTisu CoLuMsia mining districts are being troubled with
“claim jumpers,” several valuable claims having of late been
** jumped.**

Tue Ingersoll Rock Drill Company of Montreal are putting in
an air compressor for the New Glasgow Gold Mining Company at
Goldenville, N.S.

InsPECTUR of mines Dick has reported a five and a half foot
seam of coal in the new shaft at Union near Nanaimo, B.C., ata
depth of 270 feet.

Tuz Cariboo Gold Fields, Ltd. (foreign) has bsen registered,
with a capital of £100,000. The head office is situated in England.
—B.C.Commercial Fournal.

Drirrers at Sherkston, Ont, are over 3,000 feet down, and
have found no gas. They expect to strike the granite at any time,
which will stop the drilling.

AN explosion of gas occurred on the 16th April at No. 1
colliery of the Dominion Coal Company. Of forty men in the
pit, all but two were rescued.

Hucn Leoxarp shipped 400 tons of chromiciron from his
mines at Little St. Francis, Que., to Liverpool, England, recently
The ore yielded 50 per cent. pure iron.

At the I. X, L., adjoiaing the O. K. Trail Creek, B.C., Mr. 1.
N. Knight collected some of the rock and pounded out in a mortar
$312in half aday. He is now shipping ore.

‘Txe town of Alexandria, Ont., is haviog an artesian well bored
for the purpose of obtaining a water supply from that source.
Viallace Bell, of Montreal, is doing the boring.

Tue shipments of ore from Trail Creek mines for 1894aggre-
gated 2,34124 tons, while the output for January and February this
year was 1,01134 tons.—B.C. Commercial fournal,

Tue dividends paid by B.C. mining companiss in Spokane
during the month of February were over $38,000. The Cariboo
$8.000, Le Roi $8,000and the War Eagle over $32,000.

Tue Redando iron mines, Redando island, B.C., and the Glen
iron mires near Kamloops, have been bonded by an American firm,
who are negotiating to establish iron works near Seattle.

Tue Gertrude Gold Miuing Company was recently organized
in Spokane. Wash. The capital is $500,000. Its purpose is to
own aud operate mining propertics in the United States and
British Columbia.

AT the No. 1 mine, in Ainsworth district, the conceatrator is
tumning out four tons of concentrates a day, the supply of water
being insufficient. The shipments of carbonate ore will average
about five tons a day.

Tug Londonderry, N.S., Iron Company's plant has been over-
hauled and pot in good condition. The blast fumace has been
rebuilt on improved lines, and is now 75 ft. high and 18 fi. wide.
It was lighted up carly last month. i

CAriTALISTS are enthusiastic'over the Rainy Lake 'gold ficlds,
and after three weeks prospectiog two capitalists and a mining
cxpert seturned with six trunks foll of gold bearing-rocks, and
deeds to $250,000 worth of property, bought in the region.

Raou the Reco mine, in Slocan district. B.C., were shipped 305
tons of ore since last fall, oae 20-ton lot of which netted $8.969.23
after deducting freight, duty and smelting charges. The 305 toas
will net about $45,000, which will leave neatly $27,000 after paying
aH expeanses of the miae.

A rarGe party of capitalists from Paris, France, is on its way
out to Cariboo, B.C., by the T.P.R. It is understood to be com-
posod of some forty or fifty Frenchmen, and arrangements on a
most luxnrious scale are said to have deen made for their camps
after leaving the railway.

.
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Tue Fort William Yournal says :—The first big deal in the
Rainy Lake gold region has been concluded. It covers the sale of
some eight sections near the Hillyer and Wiegand properties be.
tween Bad Vermillion and Shoal Lakes. The amount paid is said
to be $250,000. Kelly-Mosher and Barclay are the sellers and J.
J. McIntyre, of Niagara Falls, a paper manufacturer, and D, V.
Pelton and Geo. L Potts, of Appleton, \Vis, are the purchasers.
‘The purchase was made on the strength of the reports of an old
California expert. Drc. Thibodo, the company's expert, says the
indications exceed anything he ever saw.

A corresroNDENT of the Montreal Herald writes from Sud-
bury: Few people believein the divining rod as a means for locat-
ing mineral veins. In fact. it isgenerally regarded as a fake. But
1ast fall two parties came here from Toronto to prospect in this
way They had not only a divining rod, but also a new theory asto
the mode of occurrence of the gold leads in this district. They
maintained that the numerous small gold beariug veins on the sur-
face were mare croppings of large mother lodes that had been cov-
cred over with lava flows and drift. They located several of such
lodes, and in the most unlikely places. The old prospectors and
miners laughed or shook their heads, and especially when the par-
ties claimed to be able to tell the percentage of mineral in the ore
and the exact depth of each lode below the ground. Butin two
cases, one near Markstay and the other in the township of Creigh-
ton, the diamond drill has proved, strange as it may seem, that they
werenotso far astray after all. In the one case they found gold

Tue Standard Oil and Gas Co. (Ltd.), of Essex, have appointe
the following officers: President, Cameron Currie, vice-preside
and general manager, E. E. Harris; secretary, A. H. Clarke
tecasurer, J. B Moore. General offices, Windsor, Ont.

Tue Finch Mining and Dredging Co., of British Columbia
who are claimed to be really the first to demonstrate the practica.
bility of dredger muning, from March 21st to 29th cleaned up s0}4 .
ounces of gold, valued at $909. Deducting government tax and
cxpenses, the net profit was $732 for seven days.

Tue Ontario Natural Gas Co. bave decided to at once laya
second pipe from the wells to Windsor, and arrangements have
been made with the Detroit Gas Light Co. to lay a third pipe
over the river. They will also resume pipe laying in the direction
of Sandwich.—Ambherstburg Leader.

Tue Montreal Hydraulic Gold Mining Co., ot Cariboo, Ltd.,
has been registered, with a capital stock of $250,000 ; trustecs are
P. A, Peterson and John Kennedy, of Moatreal,and F.C. Innis, J.
M. Browning and S. O. Richards, of Vancouver. The head offices
are at Vancouver.—B.C. Commercial Yournal.

Botn the War Eagle and the Le Roi (near Rossland, B.C.)
are looking to be veritable bonanzas, the bottom of the shuft in the
Le Roi being all solid ore. On the face of the west drift at the
War Eagle three parties of drillers are at work. The new tunnel
on the 112 foot level is in 30 feet.—Nelson Miner.:
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1 teachers in-connection with Queen's University, Kingston, will ~nd platinum at 160 feet from the surface, and'utx) :h;:a ott.zer al:se
7 openontheroth July. Chemistry, mineralogy, geology, botany, free gold at adepth of 180 feet. ’l‘lfsc are undeniable facts. T ey
7 etc, will be embraced, and the mining department will be open for  S3Y there isanother large gold and silver lode on lot 4, cave 1, Deni-
-1 courses of lectures son. a few miles from the once famous Vermillion Mine.

ﬂ Txue Fossil Flour Co., of Portland, hope soon to have the

- it plant in operation near Great Village, N.S. It will take ten years :

2]  touse up the deposits at Castlereigh Lake. The silica will be lectric lashes.

R refined at the lake and taken by railroad to Bass River landing,

g and there shipped to Portland. David Collins is manager.

4

Berteviiie, Ont,, has a new telephone service in prospect.

Tite Natural Gas and Oil Company of Ontario has been incor- Tne affairs of the Vankleek Hill Elwctric Light Co. have been

porated, with a capital stock of $500.000. The stockholders are:

.= Sidney Arthur King, of Kingsville; Gordon Joseph Leggatt, of wouad up. . . L. .
T Windsor, and Thomas Reid, Chandler Walker and Hiram Walker, It is expected that electric cars will be running in Berlin by
X all of Walkerville. The objects of the company are tosink gasand ~ May 30th.
g3 oil wells, and to manufacture and use natural gas and oil. A xew and larger generator is to be putin at the Kingston,

-

Ont., power house.
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DgeDGING for gold in the Fraser has been demonstrated as
practicable by the Finch Dredging Company. In seven days with
one pump they cleaned up $909. This is good news for the prov-
ince, for thers are half a dozen well equipped dredging companies
getting ready to dig for gold in the bottom of the rivers of B.C..and
ifthey are successful their number will increase tenfold in another
year.—B.C. Commercial Fournal.

A. P. Low, of the Geological Survey, reporting his recent ex-
plorations in Labrador, says there are immense beds of iron ore
found spread over large regions. The ores are chiefly specular
and red Eematite, with beds of siderite or carbonate of iron. Thick
beds of fine ore, associated with jasper, were met with in many
places, both on the Ungava and Hamilton Rivers, and the amount
seen runs up into millions of tons. Owing to fheir distance from
the scaboard these ores are at present of little value.

Tue Broad Cove, N.S., Coal Company. in the person of the
managing owner, \Wm. Pean Hussey, of Boston, is petitioning the
Nova Scotia Government to allow the first 300,000 tons of mer-
chaniable coal mined at Broad Cove to be sold frec of royalty, or,
if preferable, a cash subsidy of $30,000 instead. The company
are also asking the Dominion Government for a money subsidy of
$50,000 and the services of Government dredges to open up the
channel and prepare for foundations at Mclsaac's Lake, Broad
Cove, which is contemplated to make a harbor of refuge and
shipping port.

ATt theannuaimeeting of the Oatario Mising Xastitute last snonth
in Toronto, the following officers were elected : President, James
Coomee, M.P.P., Port Arthur.  Vice-presidents, James McArthur,
Canadian Copper Co., Sudbury; lan Cameron, Dominion Miaeral
Co., Sudbury ; Peter McKellar, F.G.S.A., Fort William, and J. j.
Kiogsmill, Q.C, Toronto. Council—A. Blue, director of mines,
Toroato; Dr. Coleman, school of practical science, Toronto ; Dr.
Goodwin, school of mining, Kingston; Prof. Nicol, school of
mining, Riogston: R. W. Leonard, C.E., Kingston; W. Ham-
ilton Alerritt, A.R.S.M., Toroato; }. F. Latimer, Toronto; T.
Shortiss, Toronto; T. D. Ledyard, Toronto. Treasurer T WV.
Gibson, barean of mines. Sscretary—B. T. A. Bell, Ottawa. The
rcport showed an increase in membership of 49.

Ax underground system of electric lighting is shortly to be
introduced in Gananoque, Ont.

Tue Council of Magog is in negotiation with the Dominion
Cotton Co. to supply the town with electric light.

PREPARATIONS are being made to build the London. Ont
street railway company's extension to Springbank.

Tne Quebec Street Railway Company is seeking the privilege
from the city to introduce on their lines the storage battery system.

Tue London, Ont., Strect Railway Company wili probably
rebnild their car house and repair shop in another part of the city.

Tue contract for extending the N. B. Telephone from Moncton
to Albert has been sublet by J. G. Forbes to 1. N. Wilbur and S.
Legere.

A coxrany has been formed to construct and put in operation
a telephone line coumnecting Florence, Croton, Dawn Mills and
Thamesville, Ont.

Tue first dynamo of 5,000 horse power was recently placed in
position in the power-house of the Niagara Falls Power Co., and
undenwent a very satisfactory test.

Tue bill concerning the Oshawa Electric Railway passed
through the Ontario Legislature, and fifteen car-loads of rails are
to be used in the construction of the road.

Tue Cwen Sound Sun declares that a railway between Owen
Sound and Meaford is a necessity, and theonly question is whether
it should be electricity, gas, compressed airor steam.

Txe Nanaimo, B.C., Electric Light, Power and Heating Co.,
Ltd., has beon incorporated with a capital stock of $100,000.
T. J. Jones, A. Lindsay and Joseph Huater are trustees.

Tue Hamilton Radial Electric Railway Co. has given notice
that it will apply for an amendment to its charter to allow it to
operatethe Guelph and Berlin branches by cither steam or elec-
tricity.

As the resnlt of conferences with the North Grimsby couacil
it is probablethe Hamilton, Grimsby & Beamsville Electric Rail-
way Co. will extend its line to Grimsby Park on the lake shore
this summer.
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Tue St. Thomas, Oat., Radial Electric Co. was incorporated
last month.

Ax electric railway, connecting Cow Bay with Dartmouth,
N.S., is talked of.

‘I'ne Milton, Ont., Electric and Power Co has been incorpo-
rated with a capital of $15.000.

‘I'ue Three Rivers, Que, corporation wish to dispose of their
clectric light plant and offer it for sale.

Tug Ontario Legislature has granted $4.500 in aid of the Mid-
land & Penetanguishene Electric Railway project

THe Victoria School, Montreal, has been fitted with the War-
ner system of electric time, by Burt & Rousseau clectricians, 36
Peel street, Montreal.

WaLKERVILLE, Ont , is to cease to be lighted by clectricity,
and will rely upon natural gas for its illumination. The work of
piping is now being carried on.

Tue inhabitantsof St. Ross and St. Martin, Que., haveoffered
the Montreal Park & Island Railway special privileges to extend
their electric railway to those towns.

Tue Dunnville, Ont , Electric Light Company, Ltd., are about
to build a 200 h.p. power-house, and to instal an alternating incan.
descent Jight plant of 1,000 sixteen-candle power.

Tuere is a report that the C.P.R. will build an electric tram-
way from the Three Forks, B.C., 10 Sandon and Cody Crecks,
B.C. Itis said this would have a most beneficial effect on rates.

V. H. Norax, agent for the Robb Engineering Co. in Montreal,
has received an order for another So-horse power Robb-£rmstrong
engine to be added to the electric plant of the Board of Trade
building.

AT a meeting of the British Columbia Board of Trade, held
on April 11th, the desirability of securing telegraphic communica-
tion with the American lines was discussed, and favorable results
are looked for.

THe extension of the Galt and Preston Electric Railway to
Hespeler will be proceeded with this month. A freight car isto
be added to the rolling stock. The contract went to the Canadian
General Electric Co.

A curious incident occurred in Brantford, Ont., recently. A
spider got inside a converter and established a short circuit, break-
ing the connection, and thereby cutting off a large portion of
Brantford from its share of the electric light.

Texoers arc called for by the Listowel town council for light-
ing the town with electric light. Fourteen arc lights of from 1,500
10 2,000 candle power will be asked for. The tenders were to be
in by 1st May, and the plant ready for operating by 1st July next.

IT has been found necessary to plate clectric wires with tin
in order to avouid the injurious effect which the sulphur ia vulcan-
ized rubber has upon the copper. It is then insulated with uavul
canized rubber and the whole covered with vulcanized rubber.

Tue Hamilton Electric Light and Power Co have offered to
continue the straet lighting of the city at $91.25 per lamp per year,
and the Herald thinks it probable that ** the hypuotized council will
conclude another bargain with the company,” instead of establishing
a civic lighting plant.

AT a recent meeting of the waterworks committee o Hamilton
it was decided to recommend the city engineer’s plan for increasing
the water pressure, thatis, the building of anew reservoir.  Theplan
provides for the reservoir to be put on a high:r level than the pre-
sent one in Barton towaship, and a new sct ol pumps would be
erected at the Beach,

Tug Westminster and Vancouver Tramway Company's prop-
erty was sold at auction recently, and was bought in by Frank
Barnard, M.P., for $280.000. It is understood that he represented
the Consolidated Electric and Light Company of Vancouver. The
sale 100k place to satisfy a writ of the Supreme Court of B.C. in the
suit of the Bank of British Colurabia against the company.

Woxk has bech commenced at Lewiston, N.Y., on the new
clectric railway between that place and Niagara Falls. Itis ex-
pectcd to be finished about July this year, and will be a formidable
competitor to the Niagara Falls Park and River Railway on this
side, for the reason that tourists will use both reads on making the
round trip, which will reduce the fare one-half to cach line.

Tue chicf engincer and the harbor master of the Moutreal
harbors works have made a joint report against allowing the Belt
Lize Railway to runalong the wharve.. It would take away much
valuable groand, with the costly work upon it; would injure all the
wharves by reducing their breadth, and wonld practically destroy
the uscfulness of some of them.

ATa meeting of the creditors of the Kay Electric Works, of
Hamilton, held on the 1st ult., a statement was preseated as fol-
lows- Assets, $5.367.66; preferred liabilities, $1.331.57 ; unsecured
liabilities, $6.472.70. F M. Wilson, the assignee, was instructed to
sell the estate, which was accordingly done to John S. Job for
$3.000. Mr. Job is continuing the business under tho old style.

Prans have been prepared in Monteeal for utilizing the
water power of Lachine rapids. It is proposed to construct a dam
of 3,500 feet, parallel with the shore at an average distance of 500
feet from the city shore. A cross section will bs built connecting
the shore with the dam, and a power house coustructed on this
containing seventy-two turbine wheels and twelve dynamos of 750
horse power each.

Tue Toronto Street Railway Company are fitting all their cars
with improved electric dash lamps, and intend putting in a signal
system for the purpose of distinguishing the different routes at
night. These improvements are being supplied by Noah L. Piper
& Son, Toronto. The illumination of the cars will be very much
improved when the company put in ten electric lamps in cach car,
as they purpose doing.

Joux Starr, Son & Co., manufacturers of electrical supplies,
Halifax, N.S., are meeting with excellent success with their
* Unique* telephones. They are giving satisfaction wherever used
and a large number have been put up both in Canada and the
United States. As an evidence of their cfficiency we may men-
tion that the Imperial \War Department at Halifax have adopted
them after careful competitive tests, and are now equipping
their forts with these fine instruments.

Tue failure of J. Ross & Co., manufacturers of insulated wire,
Montreal, is recorded. The following were the creditors :—Domin.
ion Wire Manufacturing Co., Montreal, $2,589: Alex. G. F. Ross,
Montreal, $356: Frothingham & Workman, Montreal, $254 : Alex.
Walker, Montreal, $250: \Wallace & Sons, Ansonia, Conn., $2,000;
La Banque Ngtionale, Montreal, $3.600; G. H. Kendell & Co,,
Montreal, $716; Dame M Ross, Montreal, $514 . Dominion Cot-
ton Mills Co., Montreal, $516: J. P. Cooke, Montreal, $221 ; \Wash-
burn & Moen Manufacturing Co., Worcester, $650; B. J. Pettenet
(rent), Montreal, $z00.

A GaNaNoQuE correspondent writes: The gentlemen who have
had the formation of an electric company under consideration for
some time, have decided to go ahcad. The new company will be
a strong one, backed up by New York capital. The plans have not
just yet been decided upoaa, except that the power will be supplied
by a 4oo-horse power compound triple expansion marine engine.
The reason for getting the upright caogine is to avoid the use of
belts. The wiring of the town will be under ground. The com-
pany have now orders for over oo lights, which they expect to be
able to supply by fall, with doubtless many more, as they will in
all probability get a large patronage, their prices being only about
half that at present paid by users of the electric light in town.
The company intend in time, should everything prove satisfactory,
to extend their line from the town east, taking in the villages of
Lansdowne, Mallorytown and Lya to Brockville.

ersenal.:

Wi Cross, cngineer of North Toronto, bas withdrawn his
resignation.

Wat. Murpock, C.E, of St John, N.B., has been appointed
city engineer of that city.

A. J- Kaxaereg, of the Royal Electric Co., Toronto, was in
Montreal for a few days this month. :

H. S. Poore, of Stellarton, N.S, has returmned home from
Egypt, where he has been for a year.

J.- R.\Wuire has been appointed secretdary-treasurer of the
Montmorency, Que., Electric Light and Power Co.

Tios. Grauay, the new chief of the Toronto fre brigade, paid
a visit of czquiry to the Moatreal firc department.

Joux E. Hawroxay, of Balifax, a well-known mining engineer,
was married last month, at Ottawa, to Miss Lizzie McCarthy.

W. G KixnxEAR, late assistant engineer of the M.C R., is now
chief enginecr of the Toronto, Hamiltoa and Baffalo Railway.

Janes Crarxe, who for several years past has held a position
with John Bertram & Sons, Duandas, Ont., has been appointed
manager for the Ontario Peat Fuel Co., Toronto, in the works at
Welland.
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D. D. WiLsox, of Toronto, inventor of the Kingston chemical
fire engine, has retired from the position of manager of the company.

ARCHITECT ] ALcibe Cuausse, 153 Shaw street, Montreal,
has opened a branch office at No. 2140 St. James street, St. Henry,
Que.

Joux F PaTiRsox, lato enginecr at the cotton factory of Wmn.
Parks & Son, Ltd., St. John, died last month of heart disease,
aged 67. :

A. F. Wise, superintendent of the Rideau Canal, died last
month. The vacancy will probably be filled by M. K. Dickinson,
of Kingston.

J. A. Marion, Montreal, was the only one out of seven candi-
dates who passed the recent examination as provincial land sur-
veyor in Quebec.

CHARLES MAINWARING, of Stratford, Ont., the G.T.R. engincer
who received such terrible injuries in the wreck at Weston, Unt.,
died on April 18th.

F. H. Bapcer, jun.,, manager of the Montmorency, Que.,
Electric Power Co., has returned from an eatensive business trip
to the United States.

Cart. BagueT, of the well-known old Gulf steamer ** Mira-
michi,” will this year command the “Campana,” which is to be
put on the St. Lawrence and Gulf route.

M. S. Davys, C.E., of Nanaimo, B.C., has been appointed
manager of the * Silver King** mine, near Nelson, Mr. Jordan, the
former manager, having returned to England.

Epwarp C. Frexcu, who till within the past three months
represented the Babcock & Wilcock's boiler company in Canada,
died somewhat suddenly at Deseronto on the 19th April.

S. E. PeTErs, of the office staff of the Record Foundry and
Machine Company, Moncton, was married in Boston last month,
to Miss Emma, only daughter of H. \WV. Peters of that city.

Fraxcis NorTHRAY, engineer at the high-level reservoir pumps,
Hamilton, dropped dead on the sth April, whileat work. He was
77 vears of age and had been in the employ of the city for fourteen
years.

THe Toronto Trades and Labor Council have strongly recom-
mended Miss Jessic Hepburn for the position of female inspector
of factories in Ontario. Her Jiterary ability and facuity for organi-
zation are highly spoken of.

Tue death is announced of Mr. John Sutcliffe, C.E., at his
residence, 391 Victoria avenue, Westmount (Cote St. Antoine),
Que. The deccased was a native of Liverpool, Eng., and was
inspector of the Lachine Canal enlargement works.

Siiox PETEKRS, vice-president of the Quebec and Lake St.
John railroad, and a prominent contractor, head of the firm of
Peters, Moore & Wright, who built the Princess Louise embank.
ment, died on the 26th April, aged 8o, after only afew days® illness.

Jonx Jonxsox, who for ten years previous to the unionof St.
John and Portland, N.B., was chief cagineer of the Portland Fire
Department, dropped dead in a tobacco store on the 23rd April,
while in the act of blowing his nose. The decedsed was 63 years
of age.

Tug death is announced at Lachine of Captain Charles Leger
at the age of eighty. The deceased was intimately acquainted with
the navigation of the St. Lawrence. He took a deep intcrest in the
improvements suggested for the harbor of Montreal, and especially
for the prevention of floods. He had a scheme which copsisted in
breakiog up the ice of Lake St. Louis by erecting piers for prevent.
ing it from coming down with a rush and filling the harbor.

‘W. H. JerrERY, the well-known mine owner, died at his resi-
dence, Newharst Grange, Richmond, Que., on the 145tb April, at
the age of eighty-five. The deceased gentleman was born in Eng-
land and came to this country sixty ycars ago. His life was a most
active one, and was marked with some bright successes and some
reverses. He wasone of the first to recognize the importance of
the mineral asbestos, and for some years worked the mine near
Danville. Mr. Jeffery leaves a large family.

J- L. WaaTLEY, secretary of the Standard Drain Pipe Co., of
St. Jobn's, Que., has been missing since about the sth April, and
his disappearance is still a profound mystery. He has many
friends, who arc cotirely at a loss to account for his absence, but it
is thought he may have gone to the Old Country, He was a cal-
tivated man of quict habits, and there was nothing in conncction
with the business to cause him to leave. He was about 5o years
of age, tall, well bailt and wore a long iroa-grey-beard.

OwiNG to the general advance in the price of hides, the manu-
facturers of leather belting in the United States raised the price of
belting last month 20 percent. Owing to the same causes prevailing
in Canada there has been an advance in Canadian belting of 20 to
25 per cent. thismonth. The rise in the price of bides in Canada
amouats in some cases to 50 per cent., so that, considering the de-
pressed state of the belting trade for the past year or two in this
country, such an advance has been an absolute necessity.

gﬁe atent %ﬁ W,

46,711 C. Kelley, Toronto, combined air trap and valve for water
closets,

46,732 H. A, F. Peterson, Milwaukee, Wis,, underground conduit
system for electric railways.

46,713 Bell Telephone Company of Canada, multiple telephone.

46,721 A. W. Schwarz, Leipzic, Saxony, rock blasting.

46,723 W. P. Carstarphen, Deaver, Col., electrical tool.

40,725 H. L. Symmes, St. Catharines, Ont., automatic electric
speed regulator for dynamos.

46.729 J. H. Smith, Plymouth, O., rock drill.

46,732 C. R.Fletcher, Boston, Mass., production of alloys by electro-
decomposition.

46,735 O. Frolich, clectric meter.

4 °  Alex. Philipsborn, Berlin, Germany, electro locomotive.

4%, 37 A. Philipsborn, Berlin, Germany, clectro motor car.

46,740 R. Callender, Brantford, Ont., electro motive device.

46,741 Jean F. and Joseph Chazotte, Montreal, incinerator.

46,742 R. J.Flynn, Boston, Mass., steam trap.

46,743 A. Davis, Montreal, incinerator.

46,747 A. Worner, Budapest, Austria-Hungary, electric railway
trolley.

46,749 W. Biddle and P. Kennedy, Brooklyn, car lighting apparatus.

46.751 Thos. Craney, Bay City, Mich., electrolytic apparatus,

46,752 J. H. Eickershoff, Cincinnati, O., stcam cngine.

46,753 F. Hoch, Wauwatosa, Wis., cable street railway,

46,754 ]- C. Brown, Saanta Barbara, Cal,, nut lock.

46,756 C. S. English, Lovell, Mich., clectrical governor for water-
wheel.

46,760 Fowden Printing Telegraph Co., Trenton, N.J., printing
telegraph. .

46,763 and 46,765 H. H. Eames, method of and apparatus for
treating ores.

46,768 M. T. Pupen, New York, method of and apparatus for
electrical transmission.

46,770 W. D. Scott, Moncrieff, Westminster, Lotdon, Eng., treat-
ment of and apparatus for treating sewage.

46,773 Geo. A. Hoffman and Max Fricdlaender, Berlin, Germany,
railway rail joint.

46,837 F. H. Sleeper, Coaticook, Que., alternating current
generator.

46,838 D. Seibert, st , Petoskey, Mich., eccentric spring motor.

46.539 B. A. Seaton, Rochester. N. Y., electric railroad signal.

46,830 H. 8. Pell, Toronto, pulley.

46,841 P. Black, Kilburn, London, Eng., apparatus for moving and
locking railway points and safety bars

46842 J. H. Bozlett, Poughkeepsie, New York, detector bar for

] switches.
46,843 Electric Selector and Signal Co., New York, electric block
system.

46,843 W. Meisner, Kopigsberg, system of clectrical distribution.

46,845 C. A. Hussey and C. C Edey, rheostat.

46,847 Ries & Henderson, Baltimore, Md., methed of propelling
vehicles by electricity.

46850 L. Lavergne, Montreal, street gully.

46,851-52, New York Car Switch Co., New York, railroad switch.

46,854 S.\V. Summers, St. Locis, Miss., combined car and air
brake coupler.

46,855 L. Ballback, Detroit, Mich., thill conpling.

46,856 T.Craney, Bay City, Mich., furnace grate.

46,860 N. B. K. Hooffman, New York, air brake.

46,865 C. A. Christin, Ottawa, car brakes.

46,870 Patent Telephone Indicator Company, indicator.

46,872 O. Flohrand F. C. Loh, Buffalo, N.Y,, car coupler.

40,878 A. McKay, Vancouver, B.C., saw mill.

46,883 J. M.t?oz?ric and T. McManus, both of Rulo, Neb., steam
shovel.

46,888 Thos. Cooper, Great Ryburgh, England, stcam eagine.
46,895 Chas. F. Churchill, Meclrose, Mass., metallic piston rod
packing. .
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AMERICAN PATENTS.

‘The following is a list of patents recently granted in the
United States to Canadians  This list is specially furnished to Ty
Caxnaniax Excinerr by H B, Willson & Co., Washington, D.C..—

Jared H Beamer, assignorof one-half to W. I’ Ryan, Bramp-
ton, Ont., machiue for cleaning and polishing fruit,

Edward E Horton, ‘Toronto, tire,

Charles J. Stuart, Montreal, projectile.

Henry M. Childs, Montreal, egg case.

Thomas Harold, assignor of one-half to J. McColl, Vancouver,
B C., adjustable panel mitre-box.

Charles L. Rliggins, Montreal, footwear.

Samuel Hughes, Lindsay, Oat., heating and ventilating railway
carriages.

James T McCabe, Toronto. assignor to McCabe Manufactur-
ing Co., support for travelling hangers for step-ladders.

James T. McCabe, Toronto, assignor to McCabe Manufac-
turing Co., door hanger.

Walter Rowlands, Montreal, railway switch stand

Joseph A. G. Trudean, Ottawa, electric current transformer.

Oliver W. Ketcham, Toronto, hydraulic press.

Nelson Lampman, Woodstock, brake for railway cars

Michael J. Moran, St. John, N.B., chimney cowl or ventilator

Thomas Parker, assignor of three-fousths to J. D. Wright and
A. M. Colquhioun, Toronto, brick press.

Robert D. Robbins, ’ort Perry, Ont., assignor, lawn mower.

Robert S Anderson, Toronto, pneumatic tire for bicycles.

Alexander Barhite, Toronto, assignor, road-grading machines.

Edmond H Casgrain, Quebec, apparatus {or casting metals.

Edmond H. Casgrain, Quebec, vulcanizer.

Thomas C Edwards, Chatham, sad-iron.

George \V. Green, Kingsville, assignor, bed-brace

Wm. B. Hamilton, Toronto, printing form.

Newman H. Holland, Montreal, automatic telephone-switch

Stephen S. Kimball, Montreal, strect-car fender.

Samucl Kaighton, assignor of one.half to C. E. Kavanagh,
Winnipeg. band-tic

William Kyle, Brockville, Ont , torsion-spring gear for vehicles

John R. Mcadowcroft, Montreal, valve.

John Velie, Winnipeg, cooking utensil

Alexander Barhite, Toronto, excavator.

John W. Hallman, Toronto, assignor, composition for melting
snow.

William H. Emerson, assignor of onec-half to M. Campbell,
Chatham, elevator-cup attachment.

John D. Howe, St. John, N.B., chair.

Reuben T. Morchouse, Sandy Cove, N.S., assignor of one-half,
instrument for obtaining altitudes at sea.

RECENT GERMAN PATENTS.

Compiled at the Patent and Technical Office of Brockhues &
Co., Cologne Information on all questions referring to this list
is given gratis to subscribers of THE CANADIAN ENGINEER.

Otto Hentschel, Giimma, in S., machine for washing, steeping
and germinating grain.

Dr. Friedr. Hoffmann, Berlin, artificial fuel.

Heinrich Hiattenrauch, Linden, Hanover, switch with auto-
matic motion for an alternating direction of cars for tramways.

Rud. Lamarche, Hamburg, apparatus for automatic disinfec.
tion of the mouthpiece of telephones.

F. G. Berg, Diisseldorf, gas stove with storage of heat.

C. Weiss, Hanover, pliabie wooden wall.

Gust. Martens, Geestemiinde, seine, with arrangements for
allowing the smaller fish toescape.

F. Schotte, Berlin, process for making iron alloys.

Friedr. Siemens, Dresden, safety cock for gas-heating stoves.

Noe Berlin, jr ., Cologne, cylinder caps, influenced by the gas
cock, for incandescent gas lamps.

LEVIATHAN
B E LTS*‘ ls’i\;;e? 1l:‘lllill. etc,, etc.

Under ordinary conditions, or where
ex to heat, cold or moisture,_
will give the longest and best service.

Main Driving, Dynamo
Beating Engine
Rolling Mill

Wri
Price List and BROWNE MFG. CO.
Discounts. Selling Agents for the Dominion

It will pay you. 207 St. James Street, MONTREAL

Saw and Grist Mill Machinesy, Patent Lath Machines, Roxar? Feed Gears,
Soi) Pipe and Fittings, lron and Steel Shafung, Hangers, |

Stone ¢ vtung and Polishing Maclunery, Architectural Iron \Work, Bridge,
Railroad and Ship Castings, Ships® Windlasses, C.

ALLAN FOUNDRY AND MACHINE WORKS

{ForuERLY ALtax BrOTHERS)

CARLETON, ST. JOHN, N.B.

ulleys, Gears,

MARINE and STATIONARY

P Cab

and Castings of cvery
Work, Belis, etc., ctc.

3 3
esceription, Ships® Yellow Metal Castings, Brass

WALTER H. ALLAN, Manager.

ENGINES . . ..

LAURIE ENGINE CO. &.o5:

Solo Agonts in Province of Quebec
ceesfOT ..

NORTHEY CO., Lid.

St. Catherine

MONTREAL

Manufacturers of all kinds of

ENGINEERS and CONTRACTORS

UMPS, CONDENSERS and
HYDRAULIC MACHINERY

COMPLETE
MOTIVE
PLANTS, etc.*

IMPROVED ‘

GORLISS
ENGINES

High-Pressure, Condensing J il
and Compound = )}

Foed-Water Heaters <EX
- and Purifiers
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