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For THE CANADIAN ENGINEER.
PUMPS AND PUMPING MACHINERY.

BY WILLIAM PERRY, MONTREAL.

The date from which we commence the history of
pumps is the year 200 B.C. Previous to that period
there is no mention made of them. Nor has there
been discovered any portion that can be judged apper-
taining to such 2 machine; the heathen Chinee cannot
claim any priority in this special branch, which is
peculiar, the more so when we consider their manner of
irrigation. A pump is even now a rarity with them.

A pump is not a very intricate machine in itself,
and its parts are comparatively few. But its action, or
want of. it, sometimes makes it seem most mysterious.
To those readers who have not considered the question
of water dispensation, the remark that ‘pumping ma-
chigery stands prominent among the various branches
of engineering, may secem to allow of discussion. A
few instances will very soon give ample proof. How
could our coal be obtained and our mines worked, if
not for the pumping plant ? Our water supply obtained,
or our sewage and chemical works carried on? When
man enters Nature's storchouse in search of wealth, he

~finds water ever ready to dispute his supremacy; it
may be in a constant stream, varying only with the

season ; oftentimes vast quantities are stored in crevices
of the rocks. Some idea of the quantity of water
raised will be given when it is known that often its
weight is double and treble that of other material
raised, and is frequently 30 per cent. in coal mines.

Rude nations have not possessed the machine,
simple as it is, but have always resorted to a ‘more
laborious method to obtain water. In the early agesit
does not appear to have been known to the Greeks or
Romans. Although the pump was invented 200 B.C.,
it was not until the beginning of the 17th century that
its true principles were understood ; although in 1636
fire engines were built in Holland, and from which, as
far as general principles are concerned, no improve-
ments have been made. In 1582, Peter Morris, a
Dutchman, contrived a water engine to supply the
residents of London from the Thames, and threw wzter
over the steeple of St. Magnus church at the north end
of London Bridge. The introduction of machinery for
domestic use commences from May, 1582. The first
patent record in England of a pump is patent No. 6,
year 1618, by David Ramsay and Thomas Wildgoose.
The air-pump was invented by Otto de Guericke in
1654. In 1660 Robert Boyle made many improvements
in the air-pump.

Sir Samuel Morland, Master of Mechanics to
King Charles II., in the year 1674 invented and
patented the plunger pump, made of cast iron in 1675.
He threw water 6o feet high at the rate of 60 barrels per
hour, with 8 men, in 1681 ; the king presented him with
a medallion portrait set in diamonds. 1695 is the first
notice I have of ship pumps. In 1732 Mr. Demoun in-
vented a pump likea V. In 1741 James Creed secured
a patent, No. 579, for making three different machines
for making lead pipe for pump use. The first oscillat-
ing pump was patented in the year 1750, patent No.
658, by W. Perkins.

The pumps commonly used for raising water from
wells may be divided into two classes, lifting pumps
and forcing pumps. The lifting pumps may be again
sub-divided into two varieties, namely, those with a
hollow piston and those with a solid or plunger piston.

1. Lifting pumps with a hollow piston, called also
atmospheric pumps. This variety, in its simplest forra,
consists of the following parts:

A cylinder or tube, in which is fixed a valve open-
ing upwards, and above which works a piston provided
with a valve also opening upwards. The part of the
cylinder in which the piston works is called the body
of the pump, and is the only part which need be bored
with any great accuracy. The top of the cylinder may
be opened or closed, it matters not- which, but some-
where above the level to which the piston ascends
there must be an orifice for, discharging the water.

The action of the common. :i'(mospheric pump is so
simple, and is-so well known to every school boy, that
it will be unnecessary: here to dwell upon it. The
cylinder is made of various materials, as wood, iron, or
copper, and frequently the lower part -below the fixed
valve is a.mere iron pipe furnished with a strainer.at
its lower extremity. The fixed valve in this kind of



pump must be placed at such a level that the depth
from it to the service of the water in the weli must never
exceed the height of a column of water, which will
balance the atmaspheric pressure or weight of the
atmosphere, This weight is measured in the barumeter
by a column of mercury, which varies wn different parts
of the world, and at different altitudes, from 28 to 31
inches, Thus, an atmospheric pump at the level of the
sea may have its fixed valve several feet higher than a
stnnlar pump working on the top of a lugh mountawmn,
The heightat which the mercury stands in a barometerat
any given place affords, 1n fact, a tolerably practical
measureof the height to which water will rise in a vacuum
when pressed by the external atmosphere. Thus, in
theory, where the mercury stands n the tube of a baro-
meter at a height of 30 inches, the sucker or fixed valve
of an atmospheric pump may be placed 3o feet above
the surface of water 1n a well. In practice, huwever,
owng to mmperfection of materials, fluctuativus of level
in the water, and other causes, this difference of level
1s too great, and should not really exceed 25 feet. In
shallow wells, therefore, which are not more than about
27 feet in depth, the part of the cylinder or pump above
the fixed valve need never exceed the length of the slope
or space through which the piston works. In deep
wells the ascending part of the cylinder, above the budy
of the pump in which the piston works, may be, theo-
retically, of any height.  There are difficulties, however,
connected with the valves in the movable piston, which
render it inconvement to have the lift in tlns kind of
pump much more than 100 feet. Whatever may be
the height of the column of water above the mouvable
piston, it is evident that the absolute weight of this
whole column has to be lifted at each stroke of the
piston, and for this reason atmospheric pumps, which
are worked by hand, have scarcely any of the pump
abave the piston, as utherwise the weight of water to
be lifted at each stroke wuuld be tou great for the
power to be applied. This practically limits the height
to which water can be raised from wells by common
atmospheric pumps worked by hand, to about 25 feet.
In deep wells, however, when pumps are worked
by horse or steam power, this objection does not apply,
and if the power be sufficient to raise at each stroke the
whole column of water above the piston, the length of
the cylinder above this piston is only limited by the
practical considerations before alluded to in connection
with the valves. It should be observed that the com-
mon atmospheric pump is seldom or never used in
waterworks for the purpose of raising water.

ON CALCULATING THE POWER OF PUMPING ENG.NES.
The work performed by steam engines is commonly
expressed in what is termed “ horse power,” that is, an
engine is said to be equal to the work performed by a
certain number of horses. The standard which has
been fixed on to represent the work of one horse is equal
to 33,000 pounds raised through a space of one foot high
in a minute. This is equivalent to saying that a horse
walking at his most effective speed of 2} miles an hour,
or 220 feet per minute, and attached to a weight of 150
pounds freely suspended over a pulley, will raise this
weight at the same rate of 220 feet per minute. Using,
then, this standard for computing the work of engines
—a standard which has been agrced to by the me-
chanicians of all countries—we obtain a very ready
method of determining the horse power cequired
ts raise any given quantity of water to any
required height. The data required for this purpose
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are the quantity to Leraised in any given unit of time,
and the height to which it is to be raised. The quan-
tity is simply to be reduced to tha weight in pounds
raised per minute ; this weight is to be multipliedby the
height in feet, and the product divided by 33,000, in
order to find the horse power required to perform the
work in question.

A gallon of distilled water, at a temperature of Go®
Fahrenheit, weighs exactly 10 lbs. avoirdupois, so that
Ly adding a cipher tu any quantity expressed in gal-
luns, we obtain its weight in pounds. Suppose, now, it
be required to find the horse power capable of raising
350 gallons of water per minute to a heyht of 170 feet.
Here we have 350 x 10= 3,500 lbs. tu be lifted per min-
ute, and 3,500 x 170 =3gys5,000 lbs. lifted one foot high
per minute, and 8§53 332 =18 horse power.

When the quantity is expressed in gallons to be
raised to a given height 1n 24 hours, it is necessary to
divide this quantity by 1,440, in order to bring it into
the quantity per minute, and as 33,000 X 1,440=47,"
520,000, if we divide the gallons per day of 24 hours
by one-tenth of this, or 4,752,000, we obtain ihe horse
power required to hft it.

The history of the steam pumping engine com-
mences with the atmospheric engine, which is hnown
as the Newcomen type. This s single.acting, the
steam raising the piston, and the atmosphere forcing it
down where a vacuum is formed by condensing the
steam below the piston.  This was improved by Watt,
who substituted for it, first, his single acting engine
without a crank, and afterwards his double acting en-
gine, but its greatest development has occurred during
the present century.

The oldest waterworks in the United States are
supposed to be those at Bethlehem, Pa., wiich were
built 1 1754, by Hans Christopher Christiansen, a
millwnight, a native of Denmark, and being of historic
wterest, I will enter into the description of it some-
what 1n detail.

The water was taken from a spring issuing from
magnesian limestone, near the banks of the Menogassi
Creck, as 1t was then called. The water was conducted
350 feet through an underground conduit into a cistern,
whence it was pumped by a lignum vite pump of 5-
inches bore, through bored hemlock logs, to a height of
7o feet, into a wooden tank in the village square.
Trouble was experienced from the bursting of the pipes,
and one and one.quarter inch pipes of sheet lead
sidered along the edges and buried in a cement of
pitch and brick dust and laid in a gutter, were tried,
without much success.

In 1762 Christiansen, aided by John Arbo an
Marshall, constructed larger works. An ecighteen feet
undershot wheel drove three single acting force pumps
of iron of 4 inches bore and 18 inches stroke. The
force main was of gum wood, and the distributing pipes
of pitch pine. The latter had to be renewed in 1769.
In 1786 lead pipes were substituted for the gum wood
force main and for most of the distributing pipes. The
last pitch pine pipes were abandoned in 1791. The
reservoir was a wooden tower in the ¢ httle square.”
This was removed in 1803, and a stone tower built on
Market street about 15 feet high, in which was a tank
at an elevation of one hundred and twelve feet above
the spring. In 1832 a reservoir was constructed on
higher ground, and the water tower abandoned. Also
the triple pumps were replaced by one double-acting
pump. In 1868 steam power was used for pumping.
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In 1874 the wooden conduit from the spring to the
pump-house was replaced by an 18 inch iron pipe.
Until the year 1800, there were in the United
States, including Bethlehem, only eight waterworks, as
follows, in the order of the year of their construction :
Providence, R.1I., 1772; Salem, Mass., 1796; Geneva,
N.Y., and Portsmouth, N.H., 1797 ; Worcester, Mass.,
1798 ; Morristown, N.J., and Peabody, Mass., 1799.

From 1800 to 1810 there were eleven waterworks
built; from 1810 to 1820, seven; from 1820 to 1830,
thirteen ; from 1830 to 1840, eighteen; from 1840 to
1850, twenty-five; from 1850 to 1860, fifty-six; from
1860 to 1870, one hundred and three; from 1870 to
1880, three hundred and eighty-one ; from 1880 to Janu-
ary 1st, at the beginning of 1894, there were over 2,100
waterworks in the United States, and over 120 in
.Canada. The proportion of waterworks in which water
1s pumped by steam is rapidly increasing, and the sub-
lect of pumping engines to do this work is becoming
more important every day, but the conditions under
which they operate are so varied that it is impossible
to go into details in this letter, and I shall, therefore,
treat the subject in a general way.

 The first requirement of a pumping engine is that
1t' must be able to pump water under the peculiar con-
ditions which it has to work, and to do this continually,
successfully and economically. Its ability to operate
day after day, year after year, under the varied require-
ments of the service, with the least possible expense of
repairs and delays, is the -most essential fact to be
taken into consideration, but, at the same time, it must
be capable of easy management, and take care of itself
to a great extent after being properly adjusted and
started at its work.

The second requirement is economy of steam.
Ecc?nomic use of steam is, of course, important and
desirable, but it must not be accomplished at too great
expense of repairs and the necessity of continual atten-
tion and adjustment on the part of the attendant. The
cpst of. a pumping engine is another important con-
81derat19n, and is the stumbling block ” of waterworks
companies and committees generally, when a few
thqusand dollars more of first cost has -many times out-
weighed the above-mentioned qualities, and it has been
demonstrated to their sorrow and cost that to own
SOme pumping engines is sufficient to bring great loss
apd almost ruin, even if the engine had been taken as a
gift, on account of the bills for repairs which are con-
tracted, that things may be kept moving.

Pumping engines may be divided into two general
cla§ses—crank and fly-wheel or rotation, direct-
acting or non-rotation, and are made of almost
end‘less variety as to details, the particulars of
which I do not care to enter into in this letter,
Just: where to draw the line that a crank and fly-wheel
engine should be used and not a direct-acting engine,
appears to be debatable ground, and where engineers,
like doctors, disagree. It therefore behooves me to handle

this part of my letter with great care, and endeavor not
to tread on the toes of ay

umping engine manufac-
turer, Y pumping eng

The history of the pumping engine construction
comm.ences in this couatry, as in England, with the
Cornish engine. This engine gave fine results in the
dep?.rtment which it originated—mine pumping. The
engine was inordinately large for the work, and made
only a casual stroke now and then, as demanded by the
flow of water into the mine, the water being delivered

at the surface with no force main, and there being ho
demand for uniform flow.

A glance at the conditions under which it works
will explain the otherwise unaccountable fact that a
pumping engine without a rival in one place has a fail-
ing reputation in another. Its honors were naver
qualified until it was transplanted from the home of its
usefulness to do dutyin a service where water was to be
discharged through a long main to a great height above
the pump, and under the requisition of comitinuous and
uniform delivery. This was the very requirement which,
fromits nature, the Cornish engine was unfitted to meet.
The Cornish engine is in its nature precarious, re-
quiring constant watchfulness on the part of the engi-
neer, and cannot safely bé trusted for a minute without
this care and supervision. This uncertainty of its -
action, great first cost, and expensive repairs, has
finally led to its abandonment for waterworks. The
crank and fly-wheel engine was the first and most ob-
vious alternative, While emulating the economy of
the Cornish engine, it was positive in its motion and
safer in its character. In the crank and fly-wheel
engine, steam js cut off at a certain fraction of the
stroke, while the remainder is finished by expansion,
aided by the momentum of the fly-wheel, thus produc-
ing great economy in the use of steam at the expense of
intricate machinery. These engines operate either
vertically or horizontally. They require expensive and
massive foundations to absorb the shocks and jars
incident to their working, this being especially true of
vertical engines, the momentum of the fly-wheel in its
revolutions increasing to a large extent the accidents
that would otherwise be trifling.

The use of duplex direct-acting steam-pumping
engines in waterworks dates from about 1854, and it
was brought in direct competition with the Cornish,
and crank, and fly-wheel engines. The duplex engine
is horizontal in action and usually allows the steam to
follow the piston throughout its stroke, thus preserving
great simplicity and compactness in working parts.

The foundations required are much lighter and less
expensive than that for a crank or fly-wheel engine.

The duplex engine is essentially two direct-acting
pumps placed side by side, their valve motions being
so arranged that the motion of one pump acts to give
steam to the other, after which it finishes its own stroke
and waits for its valve to be acted upon before it can
renew its motion. This pause allows all the water
valves to seat quietly, and removes everything like
harshness of motion, keeping up a uniform delivery,
without pulsation or noise. The smoothness of motion
and simplicity in steam valve mechanism reduces the
liability of accident to a minimum. While it is not
claimed that the compounding condensing duplex engine
is capable of{developing the highest duty, their yearly
records are excellent, ranging from 350,000,000 to
65,000,000 duty, and trials have been reported as high
as 120,000,000.

It is claimed for these engines that their moderate
first cost—engine proper, foundation and building, as
well as inexpensive repairs, and smal expense of re.
placing any important part—makes them in a majority
of cases the most economical to use.

In conclusion, I trust that I have brought out a
few points which may be of interest to your readers on
the subject of pumps and pumping machinery. I find
in conversation with numbers I come in contact with
that pumps and pumping machinery are very poorly



4 THE CANADIAN ENGINEER

e et e < 4 o © = e e -

understood, even 2among some of our best mechanics.
But they will fad, as I do, there is always something
to learn, and one man does not know everything about
pumps and pumping machinery,

For Tur CANADIAN ENGINEER.
TENNY CAPE MANGANESE MINES.

——

BY F. A. B,

The manganese deposits of Hants county, Nova
Scotia, were first opened up in 1862, when John Brown
began work at the now celebrated Tenny Cape mines.
These mines have been worked almost steadily ever
since. The Tenny Cape property passed after a few
years into the hands of ]J. W. Stevens, who worked it
until receatly, when it was transferred to Messrs. Shaw,

Churchill, and others,
In 1893 the Provincial Manganese Mining Co. was

organized and purchased other worked and unworked
deposits in the county, and did considerable prospecting
and opening up. Early in the present year the Tenny
Cape Manganese Mining Co. was organized and pur-
chased the Tenny Cape property from Messrs. Shaw and
others, and has since bought out the Provincial Co.,
so that all these valuable deposits are now under one
management.

The new company has as president D. C. Fraser,
M. P.,, ]J. T. Burgess being secretary and treasu-
rer. The other directors are Geo. E. Boak and Lewis
W. Desbarres of Halifax, Wm. A. Prench of Musquo-
dobuit, Edwin Shaw of Walton, and W. F. Jennison,
who is general manager. Mr. Jennison is a mining
engineer of practical experience, and has a most inti-
mate knowledge of the district and all its deposits.
The most approved modern methods and machinery
are being introduced in working the mines, and a greatly
increased output will be the result. Hitherto the ore
has bzen shipped from Nova Scotia in the raw state
vnly, but the company intends shortly to erect the ne-
cessary machinery for grinding, sorting, and rleaning,
50 as to be abiwe to place it on the market in the various
states called for.

There are good facilities for shipping the ore, and
the output this year is expected to be large ; $15,000
worth was shipped last year, and the production can
easily be doubled.

The Nova Scotia and New Brunswick ores of
manganese occur in a marine limestone, sometimes
solid, sometimes brecciated, belonging to the lower
carboniferous serics. The ore-bearing limestone of
Haats county is probably several hundred feet in thick-
ness, and is overlaid by the immense beds of gypsum
that are such a remarkable feature of the district.

The ore at Tenny Cape is high grade pyrolusite,
and is particularly valuable for glass work on account
of its freedom from iron,and takes the highest place in
the markets of the world. The analyses show from 85
to g5 per cent. of manganese peroxide. The ore oc-
curs both in the breccia and in the large masses of solid
rock in the form of flat nodules, seams and pockets,
the last being either isolated or connected by thin leads
of ore. The seams vary in thickness, sometimes thin-
ning to less than an inch, and at others widening out
to six inches or more. The pockets are from one inch
to several feet in diameter. Some of them produced
as much as three hundred tons of ore, and occasionally
more.

By far the largest consumption of manganese is in
the manufacture of spiegeleisen and ferro-manganese

for use in steel making. Some is also used in making
alloys, such as manganese bronze, silver bronze, etc.
It is largely used as a deoxidizer in the manufacture of
chlorine, bromine and iodine, and as a dryer in paints
and varnishes. In glass making it is used in small
quantities as a decolorizer, and in larger as a color. It
is also used in the manufacture of Leclanché battery
cells and disinfectants, and as a coloring material in
calico printing and pottery ; alsoas a paint.

TO Y8 HOSTE OF ADVERTISERS.

—

We have heen requested to reprint the circular
issued a few days ago announcing the begin ning of our
new volume, and accordingly give it below with the
compliments of our own antiquarian :—

GREETYNGE !

In ye merrie month of Maye y¢ CaxapiaN ENGI-
NEER beginneth hys seconde yeare, and full thankfulle
are y¢ Publishers for y¢ Hoste of trustye Friends found
in all Provinces of thys faire Dominion. ¢ Tall Oakes
from lyttle Acorns grow ™ is a sayinge both trite and
trew. Ye CanapiaN ENcINEER began an Acorn of pages
XXVIII, and now behold in y° Maye number soon to
come forth an Qake of pages XL., besides y¢ bryghte
cherry cover. Full many an Advertiser hath told us of
riche Busynesse gotten from it; and lyttle marvaile they
at thys, “Forbecause,” they say, * we doe see it every-
where; 1 y° Office of yo Fuundrie, in y* Shoppe of ye
Mechamck, in y* \Verkes whence comyth y* wonder-
fulle Electnc Lyghte, nkewyse in y¢ Shoppe of y° greate
Merchaunt of Metalls, and eke yt grimy Stoker in y°
Engyne-roome taketh y¢ Canapian ENGINEER."”

« And well doe they that take it,” quoth they all,
“for eche tyme 1t goeth forthe with stores of artfull
Knowledge, how many thynges may be contrived ryght
usefull to know, of Discoveries wondrous strange, of
Devices very curious that have gotten Patents at Ottawa,
and of all that happeneth in y¢ Factories and Mills
throughout thys Lande, frum Uncle Sam hys borthers
to y© North Countne, and from y° Cape of Breton to
y¢ Isle of Vancouver. In Pryntynge y° EnGiNeer is
most excellent, eke it hath Engra\ ynges many and faire
to see; whiles in number of coppies spred abroade it
surpasseth them all—eche month y¢ Prynters doe certify
that .MM. go forthe from theyre Presse.

Wherefore y¢ makers of Cunninge Machines and
usefull Tules, if that y* would sell 'em abroade and find
a goodlye Openynge for Busynesse, send hither and
make Covenaunt to gett an Advertisement with goodlye
Cuts, so it shall much avaunce your Weal.

Then write thy coppie and straightwaye mail it
by Her Majestie's Post ; eftsoons thy Name and Goods
shall be famous through y° Lande.

All Menne whose Eyes are open will find ye Price
in ye Circuler incloased, and maye Felicitie and hye
Prosperitie wait evermore on all who take space, so
much as 1 finger-bredth.

Done at y* office in y¢ Fraser Buildynge, Mon-
treal (yc Hedde of Navigation), eke at y¢ office, 62
Church St., Toronto, (yclept y* Queene Cittie of y°
West), thys month of Aprile, MDCCCXCIV,

In a future number, William Perry, Montreal, pro-
poses to give us some very interesting data with refer.
ence to friction in pipe, flow of water, etc., from practi-
cal experiments. The many readers of Mr. Perry's
article on pumping machinery in this issue will be glad
to hear from him again.
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TANDEM COMPOUND HIGH-SPEED ENGINE.

The eminence which eastern Canadian firms are
attaining in the way of engineering works, may be well
illustrated by the accompanying engraving of a new
tandem compound engine of the high-speed type,
manufactured by the Burrell-Johnson Iron Co., Ltd.,
of Yarmonth, N.S. This particular engine is of the
Fitchburg pattern, for which this firm have the rights
in Canada, and has been installed in the power-house
of the Yarmouth Street Railway Co. When a repre-
sentative of THe Canavian ENGINEER visited Yar-
mouth recently, it had just been started, and J. S.
Skinner, the engineer, was proud as a peacock of the
new engine. Certainly he had good reason, for this
engine is as fine a piece of workmanship as was ever
turned out in Canada. Since then, Mr. Skinner has
reported of it as follows: ¢Itis giving perfect satis-
faction. It is very neat in appearance, strong and
durable. It runs perfectly cool and nuiseless, and as

on the floor or foundations. The valves are of the
piston pattern, perfectly balanced, and are so con-
structed that they can be adjusted for wear. The
whole machine is very compact and substantial looking,
with every chance for overhauling and adjusting. The
main bearings have a separate adjusting block at the
back, which takes up all wear, keeping the main bear-
ings running perfectly even without jar or rattle.

The Burrell-Johnson Co. make these engines both
simple and compound, in various horse-powers, and
guarantee their work.

PROFIT SHARING.

An association for promoting the principle of
profit sharing has been formed in Boston with Carroll
D. Wright, the well-known statistician, of Washington,
as president, and the Rev. N. P. Gilman, 25 Beacon
st., Boston, as secretary. The plan of giving employees
in industrial establishments a share 1n the profits of the

for workmanshipand close regulation there is no better.
Our voltage stands the same, let it be light or heavy

loads. Asall know the sudden change of load to which
a street railway generator is liable, I think the engine
gives as near perfect regulation as can be had.”

The engine is 145-horse-power, with high pressure
cylinder, 12 inches ; low pressure 18 inches ; stroke 13
inches. It is to run 250 revolutions per minute. It
has two fly wheels, 66 inches in diameter by 12% inch
face. The engine is non-condensing, and is fitted with
a bed to form a jet concenser, to be used when the
water supply is adequate. It is beautifully finished,
with cast-iron lagging on the cylinders, is nickel-plated
with nickel-plated eccentric rods. The crank is a solid
steel forging, cut out, with cast-iron counter-balance
keyed on, making a strong and durable crank, with very
large bearings and wearing surfaces. The connecting
and other rods are made of steel, with all chance for
adjustment for wear. The oiling is done with signal
oil cups, aud all oil and water have trays and conduct-
ing pipes to carry off the surplus to a small box at the
end, so that it is impossible for oil to be wasted or get

business has already been successfully adopted by
several Canadian firms, and the principle is making
sure headway'in Europe and America alike. The new
association, in anticipation of a revival of business in the
States, has issued a circular to manufacturers calling
their attention to the importance of introducing some
form of profit sharing. The method of paying a divi-
dend to the workmen out of profits as they are
realized annually, has been approved by most of the
economists of Europe and America as thoroughly prac-
tical, and advantageous to both the employer and the
employed. Profit sharing can be adopted by an
employer without rtisk of loss, inasmuch as he as-
sumes under it no obligations except such as are
to be discharged from profits actually made. His
prerogatives as manager and his rights as proprietor
are not curtailed. Profit sharing would establish a
more friendly relationship of common interest between
working people and the employer. This would be the
surest pledge of industrial peace and the firmest sup-
port in times of commercial distress. The employee,
responding to such an advance by the employer, can
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increase the quantity and improve the quality of the
product under a deeper fecling of personal interest.
By his diligence, care and economy he can actually
create an additional profit, which is to be used in sup-
plementing regular wages. Profit sharing includes the
payment of the best wages current, and promises a
bonus beyond this, which experience shows the inter-
ested workman can invariably produce in good times.
Profit sharing, as a principle, may be applied in a large
variety of ways; and it can readily be adapted to the
great majority of productive and distributive enter-
prises. 'Why not form such an association in Canada?

THE CANADIAN SOCIETY OF CIVIL ENGINEERS.

The first well-directed effort to found a society of
civil engineers dates from 1880, when a circular was is-
sued under the pseudonym X. Y. by E. W. Plun-
kett. The anonymous nature of the circular prevented
its receiving proper recognition. In the next year a
bill was introduced into the Ontario Legislature, no one
seems to know by whom, which proposed to confer
extraordinary privileges on a few engineers to the det:’
ment of the profession. From a variety of reasons the
bill never reached a committee. The next effort was
made in January, 1886, by Alan Macdougall, who
tested the profession by issuing a circular over his own
signature, to which so many favorable answers were re-
ceived that he held meetings in Toronto, Montreal and
Ottawa in the next two months, at. which the society
was fairly launched. A provisional committee was ap-
pointed of which Mr. Macdougall was elected secretary.
The success attending their labors was such that the
first general meeting for the formation of the society
was held in Montreal on 24th February, 1887, when
288 members of all classes stood on the roll. A charter
of incorporation was obtained on the 23rd June, 1887.
The progress of the society has been satisfactory and
solid. The membership includes nearly every engineer
in the Dominion, as well as severalin the United States
and Europe. As an illustration of the wanderings of
engineers, many members have found their way to
South America, Mexico, India, Burmah and Australia.
The membership at present includes hon. members 7,
members 283, associate members 133, associates €o,
students 150. Total, 633.

The society pays special attention to its youngest
members, the Students, and encourages them to hold
meetings and read papers, which are published by the
society. The society was extremely fortunate in en-
listing the sympathies of Messrs. T. C. Keefer, the late
S. Keefer, the late John Page, and Sir C. S. Gzowski,
all of whom passed the presidential chair, and among
the younger men, of Messrs. John Kennedy, E. P.
Hannaford and P. Alex. Peterson, who is the present
president. The socicty owes much to the generosity
of Sir C. S. Gzowski, who, among other gifts, has pre-
sented a medal to be given annually for a paper.
Prof. Bovey, the first secretary, was indefatigable in
his exertions; he has an able successor in Prof. Mc.
Leod. Herbert Wallis, the first treasurer, resigned at
the last annual meeting and was succeeded by Kenneth
W. Blackwell.

The officers for this year are :—P. Alex. Peterson,
president ; Alan Macdougall, P. W. St. George and H.
Wallis, vice-presidents; Prof. C. H. McLeod, secre-
tary; K. W. Blackwell, treasurer; W. McNab, librarian;
and H. Abbott, P. S. Archibald, J. D. Barnett, H. T.

Bovey, O. Chanute, G. C. Cuningham, H. Donkin,
G. H. Duggan, ]. Galbraith, G. H. Garden, W. Has-
kins, H. A. F. MacLeod, H. Peters, H. N.
Ruttan, L. A. Vallee, There are, besides, four past-
presidents, Sir C. S. Gzowski, T. C. Keefer, J. Kennedy,
E. P. Hannaford. We present with this issue a sup-
plement containing portraits of all the officers but one.

For THig CANADIAN ENGINEKR.
OLD-RAIL OVERHEAD BRIDGES ON 1. C. R.

BY P. S. ARCHIBALD, CHIEF ENGINEER, 1. C. R.

The overhead bridges of the Intercolonial Railway
were originally built of wood, supported by trestle
bents resting upon low stone walls on each side of the
track. These walls, being near the side ditches, were sub-
jected to the action of frost from the front and to the
pressure from the sliding slopes at the back, the result
being that the masonry required to be rebuilt by the
time the wooden bridges required renewal. In fifteen
years the slopes of one-and-a-half to one had flattened
down to about two to one.

For the renewal of these bridges, the most stable
and economical structure seemed to be a single iron
span, resting on stone or concrete abutments, at the
top, or beyond the top of the cutting ; in which position
the abutments would be simply ordinary retaining
walls, and not surcharge] walls, as they originally were
at the toe of the slope. The stones from the old walls
were hoisted to the top of the slope and built into the
new abutments with cement mortar. Stone drains
were laid down the slopes, and since 1879 none of these
abutments have shown sigas of failure.

Fifteen years ago old U-iron scrap rails were worth
one cent per pound when unew iron was four cents
per pound. These U rails were placed in the chords
of the iron superstructure, the stresses in which were
made practically uniform through mt by using the bow-
string type of truss. In later bridges, where the head.
room was limited, the lower chords were raised in the
centre, making the grades on the bridges one in twenty
both ways from the centre panel. This changed the
truss to the crescent or sickle-shaped type, increasing
slightly the stresses in the verticals and lower chords.
The verticals are made of one tee-rail, to resist com-
pression from a partial load. The diagonals are bars
of flat iron, upset at the ends and fastened into the U
of the chord rails with § in. rivets. The wooden joists
are doubled and extended outwards at every second
panel-point, to take an angle-iron or light rail brace.
The lateral bracing is of flat iron riveted to the chords.

These bridges are figured for 8o pounds per square
foot live load. The cost for spans of 70 to go feet,
crected, is about $11.40 per lineal foot, exclusive of
masonry. Girder bridges on trestle bents cost about
$7.50 per lineal foot, erected, exclusive of masonry, old
rails being figured at one cent per pound.

Twenty-one bridges of the type illustrated have
been built, also two old tee-rail girder bridges on bents,
besides many small tee-rail girders over open culverts,
from 5 to 20 feet spans.

Tee-rails are also used for covers of box culverts,
for protecting piers from running ice, and also in com-
bination with concrete in foundations,

One or two rectangular trusses and plate-girders
have been built of tee-rails, by making the chords or
flanges of two rails with the broad flanges placed ver-
tically and the web-plate riveted between. A plan of
one of these bridges appears on the opposite page.
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GOo0D ROADS.

The approaching speed test on bicycles from Sar-
nia to Montreal will bear ample evidence as to the con-
dition and quality of our highways. Such a test should
not be made for mere sporting purposes; the riders are
all persons nmiore or less directly interested in the ad-
vancement of highway construction, independently of
their interest in rvads as a means of fast locomotion for
purposes of pleasure. The coaching days of the early
years of this century had very direct influence on road
construction ; there were doubtless in those days many
whips who tooled along their four-in-hands for purposes
of pleasure; still the business part of the coaching
traffic became so important, the condition of the road
could not be neglected. In our day the bicycle is A GRANITE LATHE.
taking the place of the coach. It is suggested to the — ‘
riders and other bicyclists taking an interest in the
race, that notes should be made of good and bad bits of
road, with such reinarks on construction as comé under
the riders’ notice. A short memorandum sent to the
editor of Tug Canapian Encineer will be gladly re-
ceived, and if a sufficient number be c2nt in, a synopsis
of opirions will be presented to our readers at an eatly
date, with suggestions for improved counstruction.

Speaking of tke financial value of road improve-
ments, the editor of Good Roads concludes a pamphlet
on the subject, reprinted by the Ontario Government,
with- the following observativns:

« Of ull the thousands of milesof good roads that
have been made in thisand uther countries, the first mile
has not yet been found that has not proved to be profit-
able. The increase 1nland \alues alone is always more
than enough to pay for the improvement. Some bene-
fits and advantages we cannot always compute in dol-
lars and cents, and some things our common sense im-
pel us to take for granted. No farmer in this country
can tell the money value of an education, and yet each
farmer concedes its value and sends his children to
schuol, and watches carefully their advancement in
knowledge. Good health is of infinite value, and the
farmer seeks it and gu:ards it, but he cannot tell its
value in dollars and cents. The su 1e is true of good
habits, good morals and good clothes. Do not, there-
fore, waste any time in doubting the value of a good
road. The people of other countries who have used bad
roads,and nowuse good ones, are well satisfied that
every dollar spent in this work is a good investment,
and not one of them would tolerate the miserable dirt
roads with which so many farmers seem to be content.”

— < Ayt i o P ———

The above engraving is from a photograph of a
lathe for cutting granite and other stune. It is manu-
factured by the Allan Foundry and Machine Works
of St, John, N. B,, who make a specialty of stone-cut-
ting and polishing machinery. A large quantity of this
firm's machinery of this class is in use in the exten-
sive granite works along the St. John river, and the
users have given high testimonials to the makers.

WE have an answer to ‘A London Subscriber v’
regarding the piston of a steam engine, but owing to
pressure of other matter it is held over till next issue.

Any reader wishing an index of THE CaNaDIAN
Encineer for the past year will receive one free on
forwarding his addiess to this office. Subscribers
wishing to have the back numbers bound at this office,
and forwarding $1.25, together with their set of papers
{post or express paid), shall receive back a bound vol-
ume prepaid to any part of Canada, Newfoundland or
the United States. The volumes are bound with half-
roan backs.

Tue average death rate of the world’s shipping,
says an English exchange, 1s about 4 per cent., and the
birth rate 5 per cent. The average life of a ship built
10 Great Britain is 26 years, of one built in the United
States 18 years, of one built in France 20 years,of a
Dutch ship 22 years, of a German 25 years, of a Nor-
wegian ship 30years, and of one built in Italy 27 years.

THosE recetving a sample copy of THE Canadian
ENGINEER, and intending to subscribe, should do :.0 on
the spot, as this is the first number of the new voume.
It is much better to get each volume complete, and we
do not care to keep many back numbers in stock. We
hope to be able to maintain the present increase in the
size of the paper—now twelve pages larger than hitherto
. —and readers may depend on getting a good dollar’s
would be cnlarged by four pages, but it has been found yorth of reading matter. Send in your order at once;
necessary to make it t.wclve, \Vl’?lch increa§e we hope ; you will never regret it.
will be permaneat. \We have faithfully maintained the | At the Nykroppa Iron Wo.ks, in Sweden, ‘steel

guarantee we started vut \Yith as tu circulation, and we : ingots are consolidated by pressure arising from centri
are thankful to find our friends standing loyally by us #

In last issue we announced that the May number

_ a ¢ fugalaction. In the centre of the casting pit is an up-
in t}_‘e"’ ?UPP?“ of the_paper. 11‘ right shaft carrying the arms, to each of which is jointed
i aningot mould. The moulds are filled, and then the

OUR CIRCULATION. vt B

1 shaft is set in motion. As the spced increases the
Orrice or MoneTARY Times PrinTing Co. 1 ’ moulds gradually move from the vertical to che hori-
This is to certify that we have printed and mailed l"*, zontal position, and a pressure is developed in the fluid
TWO THOQUSAND copies of Tue CanaDIAN En- i§ metal equal to thirty timesthat due to the head in the
GINEER for the month of April. & § rst instance. This drives out the gases, and produces
MONETARY TimESs PrINTING Co. 1L sohd castings. The circumference of the circle de-

oF CaNADA (LIMITED). scrxbed by the moulds is 67 feet, and the velocity nearly

Per A. W, Law, Sec.-Treas. ' ‘xo,ooo feet per minute. The inventor of the process

ifre
.|.
’"‘\

tl

Toronto, hiay 1, 1894.
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Tug hulf century now closing is considered by
many to be mechanically and intellectually the most
progressive in the history of the world. Certainly the
number of inventions and discoveries that contribute to
the necessities, comfort and conveniences of man are
unparalleled in such a short period. A few of these are
enumerated by a contemporary as follows: Ocean
steamships, street railways, telegraph lines, ocean
cables, telephones, phonograph, photography and a
score of new methods of picture making, aniline colors,
kerosene oil, electric lights, steam fire engines,.chemical
fire extinguishers, and anwesthetics and painless surgery;
gun cotton, nitro-glycerine, dyn'amite, giant powder;
aluminum, magnesium, and other new metals ; electro-
plating, spectrum analysis and spectroscope; audi-
phone, pneumatic tubes, electric motor, electric railway,
electric bells, typewriter, cheap postal system, steam
heating, steam. and hydraulic elevators, vestibule cars,
cantilever bridges. All positive knowledge of the
physical constitution of planetary and stellar worlds
has been attained within this period.

GeorGe HaGue of the Merchants’ Bank, Non-
treal, in an essay- the other day on the labor proD em,
made the assertion that the application of the :prin-
ciples of Christianity to the Jabor- question would-settle
the strike difficulty. and .do away ‘with every other in-
dustrial evil. There is .no doubt on that 'point, and
earnést thinkefs, in, and:out of the pulplt, are forced to
the same conclusxon. ,Dr. Strong cites the widespread
and deep discontent of the artisan class as syfficient
evidence that our mdustnal system is not based on
Christian principles, and declares that * we- shall have
no industrial peace until political -econpiny becomes.a
department of applied Christianity, of, as.some would
prefer to say, till Chnstxamty has been substltuted for
political economy.”  Till recent]y, mdeed * the
Church has left the study of the science of socjety al-
most wholly to unbelievets, giving, of course, the com-
mon impression that religion is a thing apart from the
ordinary life of man, and alienating from Christianity
not only the great class of worlers, dissatisfied because
their condition has not improved proportionately with
the general improvement of conditions, but also the
growing class of men who cherish higher ideals respect-
ing society than those which the Church seems, by its
inaction, to endorse.”

WHETHER it is owing to the friendly feeling which
sprang up between the two peoples, owing to the spun-
taneous sympathy shown by Canadians when the great
fire occurred two yeass ago in St. John's, Newfoundland,
or whether it is the natural tendency towards an affilia-
tion of interest among the colonies of the British Empire,
we cannot say, but there certainly is a satisfactory de-
velopment of trade between the Dominion and “Britain's
nldest colony.” The total exports of Canada to the
island of Newfoundiand in the fiscal year 1893, amounted
to $2,504,633, of which all -but $211,629 was the pro-
duce or manufacture of Canada. The total in 18g2 was
$1,750,714, the figures for 1893 being larger than any
period since 1873, which wasexceptional. The articles
we sent to Newfoundland last year included coal, salt,
oil, granite and building stone, wood and wood products,
horses, cattle, sheep, live swine and pork, tinned meats,
poultry, butter, cheese, eggs, grains and fruits; while
among manufactures are agncultural implements, books,
blSCUlt and bread; ; bricks, camages, drugsand medicines,
explosives, clectrotypes, iron and steel manufactures,
lime, soap, sugar, doors, sashes, household furniture

and other wood manufactures, leather and leather goods.
Cottons and woolens appear to be a line in which
Canada is doing an increasing trade with the Island.
It is worthy of note that of the amount of cottons we
shipped to Newfoundland last year, all but $60g appear
to have been the product of Canadian mills, according
to the official figures. The [following comparative
statement of the principal items of our exports there in
textiles in certain years is given by the Canadian
Yournal of Fabrics.

. 1843, 1886, 1888, 1893.

Canvas c..ceceeencane $ 71 $ 67 $ .... $ ...
Cordage ...oeovnneneas 2,496 4,507 1,982 9,093
Rubber gocds: ~....... 5993 2,179 vees 2,448
Clothing, etc..oevvveess 3,231 1,175 3,140 12,755
Woolens and cottons,.. 45,825 22,054 14,761 38,627

CHARLES' PERCY.

As briefly noted in last issue, Charles Percy has been promoted
from the position of General Manager’s assistant to that of treasurer
of the Grand Trunk Railway Company The post has been made
vacant by the retirement of Robert Wright, who, after a long ser-
vice, returns to England, owing to ill health. The Empire, refer-
ring to the circumstances of the appointment, says: ** The position
vacated by Mr. Wright is so important a one n the eyes of the
executive, the shareholders, and the public at large, that the great-
est care seems to have been taken in the selection of a gentleman
to filt his place; but, as usual, the Grand Trusk has been ex-
ceedingly fortunate in the choice.” Mr. Percy was born
in the County of Kent, England, in the year 184s5. The first
fifteen years of his busineca lite at the Railway Clearing House,
London, the latter four with the office of secretary to an associa-
tion for the regulation of traffic between England and Scotland,
led to his selection, in 1875, as treasurer of the Great Western
Railway of Canada, whence the beadholders of the Midland Rail-
way, whose affairs were very much involved, secured his services:
He was therefore charged with the management of that property,
but owing to its weak.financial position it then escaped the control
of the interests he represented. At that period, 1878, the Grand
Trunk Company was acquiring its route to Chicago; and Mr. Percy
was nomidated as secretary and treasurer of the five railway com-
panies soon after consolidated, and -now known as. the Chicago &
Grand Trank Railway. -Consequent upon the fusion of the Great
Western with the Grand Trunk, Mr. Percy was transferred, in
1885, to Montreal, continuirg the secretaryship, to which office
was soon-after added the more arduous one he-has up to this date
filled. Like other Englishmen, ho fusther identified himself with
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his adopted country by marriage, and his alliance with Miss Mere-
dith, daughter of the late Henry Howard Meredith of Port Hope,
conaected him with one of the best known familics in Canada. Like
Mr Lauoag, Mr. Percy has been in receipt of many congratulations
from railway men and the press on his promotion. ‘The Share-
holder said  ** Mr Percy will, we are satisfied, do credit to the
judgment which bas led to his pramotion.” The Trade Roview
referred thus to Mr. Percy: * He has very worthily dis
charged most responsible duties, which have secured him the
utmost confidence of the company, and the universal esteem of all
its connections **  Mr Percy continues in office for the Chicago
and Grand Trunk and other western lines, and as secretary and
treasurer or director attends to Grand Trunk interests in respect of
the International Bridge, the St Clair Tunnel and other affilia-
tions

ONTARIO RAILWAY EXTENSION

Amony the lines of railway under construction 1n Untaro this
vear are the following. Grand Trunk, Georgian Bay and Lake
Erie Railway, Owen Sound Eatension. This line will extend from
Parkhead on the Stratford and Huron Railway to Owen Sound, a
distance of about 134 miles. The survey was made in October,
1591 It is expected that the line will be opened for traffic asa
portion of the Grand Trunk system about the 1st of September
neat.  This branch will take in the natural cement works at Shallow
l.ake, and the company who have bought the works are already
barrelling cement in anticipation of the opening cf the road.

The construction of the Irondale, Bancroft and Ottawa Rail-
way castward from Irondale, which was commenced during 1892,
has been continued, the line being completed for a distance of 10
miles, and opened for tratfic to Gooderham in the township of
Glamorgan, county of Haliburton, in November. It is expected
that another 10 mile section will be completed in the early part of
the summer.

The building of the Parry Sound Colonization Railway, which
was stopped in 1892, was resumed in the early part of last year,
and grading has been completed, and the mils laid for a distance
of 10 miles, and 6 miles have been ballasted, the total distance
trom the commencement of the lincat Scotia, to the end of track,
being now 30 miles. The line will be opened {or traffic 10 Edging-
ton in the early part of this year, and it is cxpected that Parry
Sound will bs reached before the close of 1893.

The Qttawa, Arnpriorand Party Sound Railway is another
road under construction, but the progress of this line has been
closely noted from month to month in Tug CANAmAN ENGINEER

The Lale Temiscaoingue Color.zation Railway from North
132y to Lake Temiscamingue, 1s another road which will procced
this year. It will compete with the C. P. R. for the trade of this
northern region now being opened up, and will be operated as an
affiliation of the Grand Trunk system

A NEW MINING ASSOCIATION.

A mecting of Ontario mining ‘men took place at the Rossin
Hoase. Toronto, on April 10th, for the purposc of forming an or.
gamzation, having for its aim the protection and promotion of the
interests of miners. It was decided that the association shoald
be called the * Ontario Mining Institute,”” and its members
will consist of persons cagaged in the ownership, working
or direction of mincs or quarnies 1n the Province of Ontario,
mine and mill owners, mining enginecrs. metallargists, pro-
specturs et A\ resolution was passed favonng an Act to place
beyond doubt the power of joint stock cnmpanies to issue
shares at & discount, there being 3t preseat considerable un-
certanty on this puint, which wasdetnmental to miming iaterests.
It was also decided to send a deputation to the Ontario Government
asking for the passage of 2 mining joint stock companies’ Act to
provide that the only penalty attachableto the non-payment of calls
upon muniag stock be the forfeiture of the amounts already
paid upon the stock. Such legislation, it was thought., wonid
help considerably in doing away with the risks atteading
mining speculation A motion was introduced to the cffect
thar the & rmment shoald Lo encuarage the development of
refractory gold ores. give a prize of St0.000 for the best
and most cconomical process of doing this. After 2 good deal
of discussion, however, the motion was lost, chicfly on the grounds
that the hunting for bonuses wotld put the Institule in a bad light
before the public, and that the man who could irvent such 2 pro-
ccss would inevitzbly become a rich man withount the assistance of
aayv Movernment grant  Annther resolution, that the Government
ought to substantially assist in the development of the mineral re-
sources of the provinees, particularly in the case of steel and pig

iron, carried with little difficalty. The following were clected offi.
cers of the Ontario Mining Institute: President, Jamnes Conmee,
M.P P for Algoma; vice presidents. Judge Kingsmill, Archibald
Blue, and W. Hamilton Merritt, all of Toronto, and Prof. Goodwin,
of Kingston, secretary, B. T. A. Bell, Otawa, and treasurer, Thos.
W. Gibson, Toronto. Conacil : Prof. Nicholls, Kingston; Prof.
Coleman, T. D. Ledyard, J. M. Clark, and Prof. Eames, all of Tor-
onto; Wm. Young, Rat Portage; ]J. Camercn, Sudbury : A. W
Carscallen, Marmora ; and P. McKellar, Fort William,

“THE ROBERTSON-THOMPSON INDICATOR.

This instrument is standard size, with piston % iech in area,
of the best material and workmanship, and guaranteed by the makers
to be equal in accuracy to anything on the market. The paralie!
motion is of unquestioned accuracy, and is secured by a controlling
lever attached to the pencil arm, governing it direct, and the pivots
are free from any appreciable lost motion, and wall remain so 1n-
definitely Tt will be noticed by reference to the cut that the two

——

links are parallei with each other at all points of the stroke, and
that the lower pivots of these links arc always in a straight line
with the pencil point. and by substituting the controlling lever for
the imaginary link, it forms an cxact pantograph. without depend-
ing on the piston-rod for a guide, the disadvantage of which we
have already mentioned. It will be seen that the movement of
the pencil coincides with that of the piston at il points of the
stroke, 2 point of great importance, which cvery intending pur-
chaser should carefully consider.

The piston rod is made of stecl, hollow, and threaded inside to
receive a swivel rod, which permits of the adjustment of the pencil
to any height of the drum.

The drum is 1.75 inches in diameter, is as light as is consistent
with ordinary use, is turned on centres, and provided with a bearing
one and one half inches long at the botiom and one-half inch long
at the top, and is further provided with cone bearings at the top
and bottom to take up end play on the shaft. The spring can be
adjusted for any speed, high or low, by quarter revolutions.

The guide pulley admits of the cord being led in every possible
direction with the use of carrying pulleys. The instrument can be
readily changed from right to left hano. and is perfectly adapted,
on account of its light maving pasts, to engines of any speed met
with in practice. The springs arc made of the finest quality of
steel wire, carefully tempered and accurately adjusted. Circulars
aad all information can be had of Hine & Robertson Co., the manu-
facturers, Cortlandt street, New York.

17 is understood that the proposal of Gates and Syre to start a
new carpet factery at St. Cathaniaes, will be encouraged by
the city council, and Mr Gates’ factory at Woodstock is
now being removed to the city of tbe sants

Taue Canapiax ENGINEER for April is an exceptionally bright
number. The Canzdian Iron Industry is an able article from the
pen of Geo. E. Drummond, which is continued from last month.
No less than eighteen columns are devoted to the Electrical, Indus-
taal, Mining. Railway, Manncand Personal Depantments.  Every
mechanic should sabscribe for Tig Caxapia¥ ENGINEER.—~Comber
Herald.
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Mg Scuorrierp, formerly manager of the Penman Mnfg. Co.'s
mill at Paris, Ont., is thinking of erccting a kaitting mill at Merrit-
ton, Ont

Romx & SaovLig, leather belting manufacturers, Montreal and
Toronto, have put in two 5o-inch belts for the Montreal Electric
Power Co., and have shipped a 48-inch belt to Thos. McAvity &
Sons, St. John.

Tur Enginecring and Mining Yournal describesan apparatusfor
utilising the heat from furnace slags. The boiler consistsof a steel
shell in the form of a strong, egg-endel recciver, having flattened
faces on the top and bottom. Through these tlat porticns a num-
ber of Galloway tubes, arranged in two rows, tapered from 5 in. at
the top to 10 in. at the bottom, are passed and secured to the shell
by flanges. The lower or larger end of each tube is closed by
means of a cast iron door, which is manipulated by meansof a con-
venient lever. The upper end of each tube is provided with a funnel
for convenience in pouring slag into the tubes, and a pair of 1ron rails
pass across the upper face of the boiler and over all the funnels, and
thus serve as a track for the slag pots. At each end of the boiler
a bin is provided. into which is dumped the skin of the slag, which
always sets on the cast-iron pots from which it is poured, and this
red-hot material lying against the ends of the boiler plates serves
to conserve the heat at the same time and impart additional heat

to the water. Beneath the lower end of the tubes a railway track
also passes, on which russ a track for removing the slag after the
heat has becn extracted from it. In connection with the machine
now working, a handy form of hydraulic lift is utilized for the pur-
pose of raising the slag to the upper portion of the boiler. 1n
actual practical work, however, it is contemplated sinking the
boilers to the level of the slag dump, and removing the slag after
treatment by meansof a truck, running to the edgeof the dump,
along n line laid in a specially prepared cutting The boiler being
filled with water to the required level, the slag is poured into the
tubes one at a time just as it comes from the furnaces. As soon as
all the tubes, which are 24 in number 1n the machine now at work,
are full, the tube first filled is emptied by merely releasing the
lever which controls the door, and a conical cast of cool slag drops
into the truck below which is provided for its reception. The ope-
ration-is contioued with the various tubes, and as soon as the truck
is loaded it is conveyed to the edge of tht dump by means of horse
or some other convenient power and tipped over. As the tubes are
emptied they are filled with molten slag, and in this mainner the
work is conducted continuously. This operation in itself is con-
siderably less laborious than the method now adopted of wheeling
the pots of hot slag by hand-power for a great distance belore tip-
ping them over, a work that is particularly arduous during the
warm summer months.

The Jenckes

Machine Co.,

SHERBROOKE,

Quebec.
BUILDERS OF

Power Plants
Mining NMachinery, Boilers and
General fron Work

MONTREAL OFFICE : 16 VICTORIA SQUARE

Nova Scoria SteeL anp Foree (o., Lid.

—_— e MANUFACTURERS OF e

STEEL AND IRON FORGINGS ~ ROLLED STEEL BARS
NEW GLASGOW, N.S.
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SPECIALTIES:

Forged Steel
Crank Shafts

; P Finished Complete

Stern Frames
S and Rudders
For Steamers up to

4000 tons
Shafting and Forgings

D of all descriptions for
Marine, Mill and
ftailway work

Roiled Steel Bars,
Angles and Shapes

Polished Shafting
5!8 to 5 inch dia.
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AHEARN & SOPER OTTAWA

Ageuts for Canada for tho

WESTIN!}HUUSE EI.EGTRIG & MANUFAGTURING G0.

MULTIPOLAR RAILWAY GENERATORS
SINGLE REDUCTION RAILWAY MOTORS
ALTERNATING SLOW SPEED DYNAMOS

Every successful and dlvidend-earnin.
equipped with our

ranwny in Canadn

SAITIINS OINLITTIA TVITANAD
§ SuAYAN NADHAGNATIVHS ‘SUAKUOIBNVIL
SONVNAQ INAUUND LOTHIA

Dackard Lamp Co.,

Limited.

N Eficlency, Brilllancy and Absolute
AMaintenance of Candle Powor.

*
96 to 100 King St.

MONTREAL.

Manufacturers of overy style of.

Electric Cars

FACTORY AND OFFICE:

Corner Kent & Slater Sts.,

OTTAWA CAR 00,, Ltd.,

OTTAWA -

OTTAWA.

% Our Sp.ecmlty
HICH-CRADE We also Mapufacture
INCANDESCENT | HORSE and
LAMP. TRAIL CARS
'ﬁ of every description.

Fine Electric Street Cars <

PATTERSON & CORBIN

ST. CATHARINES, Ont.

ROBE-ARMSTRONG
ENGINES

Simple ana Compound

Most Simple and Most Perfect Fly-
Wheel Governor in use.

ROBB ENGINEERING CO., Ltd.
AMHERST, N.S.

Bennett & Wright

Engineers and Contractors
72 Queen Streat East, BDNTO

Canadian Agents
for

‘““Eddy”’
Motors and _
Dynamos

* Complete Eleetrle Plants

Electric Light Wiring
Dynamos and Motors Repalred

. Armatures Rewound

RHIGH-GRADE WORK ONLY

E. B. FEWINGS
216 Dundas Street, LONDON, Ont
PRACTICAL ELECTRICIAN

—
Dealer in Elootrio Bells, Hotel Annunciatars,
Privato Telsphones, eic.

Agenties solicited ftom Electrical Manaf'ng Firms

R. E. THOMAS PRINGLE

Canstrocting and Bupervisiag
ELECTRICAL AND MECHANICAL EKGIIEER

Conu'a:xcz for complete Electric Lizht aad Powcr
Plants. fiven to
3| Sauam and supervision of Eledm: and
Mechanical Work. Telephone 2631,

Reom 57 Laperil Bundine, . MONTREAL

107 St. Jamcs mt.

E. CARL BREITHAUPT o
CONSULTING ELEGTRICAL ENCINEER

(Ass00. ez, A, Tnat. E. E.)
w——BERLIN, Ont.

STATE VOLTAGE REQUIRED

~ KAY ELECTRIC WORKS

MANURACTURERS OF

Electric Motors from 1-2 to 50 Horse Power
Plating Machines, Modical Batteries and all kinds of Elootric Batteries
263 James St. N., HAMILTON, Ont.
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Flectrical Department.

AN ILLUSTRATION FOR ELECTRICAL STUDENTS.

At a meeting of No. 1 branch of the Canadian Asso-
ciation of Stationary Engineers in Toronto last month,
J. C. McLachlan, manager of the Toronto Electric
Motor Co., gave a familiar talk on the care of electric
motors. To make hisremarks clear to steam engineers,
Mr. McLachlan made use of a form of illustration which
we do not remember to have seen adopted by instruc-
tors in electricity, and his method is so clear and sim-
ple that we make no apology for reproducing it. He
draws an ingenious analogy between the steam engine
and the motor, and supposing the builer to have a
double steam pipe, converts the flow and pressure of
steam into their equivalents in electricity. The follow-
ing is the report of Mr. McLachlan’s * blackboard
talk " :

He first illustrated the botler with pipes leading
from the top of the boiler into headers with small pipes
between, and valves placed half way between headers,
then back to the bottom of the boiler as shown.
These valves, 100 in number, will allow, say, one-half
gallon to pass through them per hour, at a boiler pres-
sure of, say, 115 Ibs. This would require 50 gallons to
pass through the main pipesin the same time. To keep
up an even pressure on each valve, and to give an even
distribution, we place the main pipesin the centre of the
headers. Now, By keeping up a steady firc you will
get a continuous flow from top to bottom of the boiler
through these valves. He did not give these figures
as correct, but simply for convenience of illustra-
tion. Proceeding with his sketch, Mr. McLachlan
said ;—

Usvolds(Uslh) ~ Soamperes(30gels)

“ Now we will change this boiler arrangement into
an electric-light plant of one hundred 16-candle power
incandescent lamps, and to do this you will see that it
is very simple. We use the boiler for the armature,
the brick work for the poles, the fire-place for the field,
the main pipes for main wires, the headers for feed
- wires, and the half-gallon valves for lamps. Now we
have a complete 100-light plant installed, and using
the same figures, the 115 lbs. become 115 volts, the
50 gallons become 30 amperes, and the half-galion
valves become half-ampere lamps. Now by keeping
up a steady speed on the armature we get a steady
pressure, but by increasing the speed the voltage
will increase, and iacrease the force of the current
at the lamps, which is very bad for the lamps, as
they will not last as they would do if kept at their
proper voltage. Many times the makers of the lamps
are condemned for not making a good serviceable lamp,

when the fault is in the engine or in lack of knowledge,
or carelessness in not attending to the rehostat so as to
keep up an even pressure. Now, going back to the
boiler, we find if we increase the pressure‘we increase
the quantity circulating in a given time, and we have
identically the same if we increase the voltage of the
dynamos. In such case the damage to the filament of
the lamp would be greater (as it is very tender) than
any to the valves already referred to. You will notice
the square on the main pipe at the top. This would be
a safety valve for the boiler, and we use it for the elec-
tric plant for the same purpose, but call it a
“cut-out.” If we get a short circuit it will melt this
and save the armature of the dynamo. I have seen
parties put in copper wire in place of fuse wire of
proper size. You might as well tie down the safety
valve on your boiler; the result would be destruction in
either case. If a fuse blow is caused by a short cir-
cuit, you will find the trouble between that and the end
of that circuit. The cause may be water in a lamp or
ina socket, or a nail may have been driven through
between lamp cords. If there is no water, and no
pipes or rods which the wire passes over, then we must
look for the cause elsewhere. Now we come to tak-
ing care of the dynamo. First, keep it clean. Clean
your commutator and keep it true and smooth, and the
results will be in your favor. If you see myriads of
small red sparks around the commutator you will find
it dirty; if there is a clear electric spark about § of an
inch long, look for a broken wire or bad connection ;
if a flash, look for a “ground.” If wvou are unfor-
tunate enough to have a burnt section, cut off the
wires of that section and connect the commutator sec-
tion on each side, and you will be able to get along if
your dynamo has not been overloaded before. Some-
times you will see that the commutator shows a mark
as if struck with a sharp hammer. This may be
caused by a closed circuit.”

Tue electricians of the Sherbrooke, Que., Light
and Power Company have recently introduced for their
own convenience a device which we do not remember
to have seen elsewhere or read of. They have a tele-
phone in their power house, but of course such is the
noise of the water-wheels that the telephone bell ccutd
never be heard nor the instrument made use of in the
power room. The instrument is therefore enclosed in
a cabinet and with it is connected a wire leading to a
large gong in the middle of the room. To this gong is
attached a battery similar to the call-bell battery of the
telephone, only much stronger, and when anyone rings
up the power house the drop falls and the gong nngs
loudly enough to be heard all over the room. Such a
device will be found very useful in all offices or factor- _
tes where the noise of machinery prevents one from
hearing a call or heariag the manager when at the tele-
phone. The same company have improved the con-
struction of their arc light pole-attachments by having
a chain instead of a rope to lift the lamps byv. The
movement of the lamps in high winds cuts the rope
and open circuits are not infrequent. No difficulty is
experienced with chain lifters. .
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Pectric

lashes.

Tue Seaforth, Ont, electric light plant Fas been offered for
sale,

I'nt. Nanaunv, B.C., Electru. Light Company are to intruduce
a new system.

Tue introduction of electric hghting at Mile End, Montreal,
is being talked of.

Steward & Mivs, electrical agents, Vancouver, B. C., have
dissolved partnership

CoTe ST. ANTOINE ratepayers refuse to sanction the moun. .

tain railway scheme

EsxEst CuarTERs,a small boy, was run over by a Montreal
electric car and instantly killed

Mg. S(noL.PIELD proposes to put in an electric plant at Guelph,
Ont., to supply both light and power.

‘Tut Comber Herald says the Tilbury Centre council have de.
cided to purchase the electric light plant

Tuk cuntract for constructing Galt and Presten Street Railway
has been given to John Hartnett, Toronto.

Tug I'ackard Lamp Company, Montreal, have applied for in-
corporation  The capital stock is $300,000.

Tue G T R. will light their shops at Point St. Charles and
the Bonaventure depot, Montreal, with electricity.

Tue Montreal Street Railway Co have given an order to |
Brooks Young, Montreal, for 2 number of car fenders.

MitcuerL, Ont., has just awarded a contract for a soo0-light
incandescent system to the Royal Electric Co . Montreal

Ax iron pulley in the Chatham, Ont., Electric Light \Works
bunt the other day. The es.gincer had a narrow escape.

Jeax BavrTise Brazearv, a gardener, was last month killed by
a Park and Island clectric car on the Back River ruate, Mortreal.

Tue clectric street cars in Kingston, Ont., have been lately
running on Sundays, though they have met with some opposition.

F. B. Tuomrsox, formerly chief eclectrician to the Royal
Electric Co. Montreal, has brought an action against that com.
pany for $2,000 damages on the ground of wrongful dismissal.

ToroxTo city engineer is figuring on the cost of establishing
an clectric light plant under civic control. Last year the cost of
lighting the city was $139,067, including $30.125 for gas.

Siemens Bros. & Co have manufactured 1.600 out of the
2,200 miles of the Commercial Company’s cable. Most of this will
be laid from Canso to near the Nowfoundland bank,where it will be
buoyed

ARRANGEMENTS arc being made for the extension of the
southern line of the Peterbora’, Ont., Electric Street Railway.
Monaghat council have given them the right of way as far as the
locks bridge.

D W. Kixciors, master plumber, was another Toronto vie-
tim of the trolley car last month  He was sitting on the tailboard
when the car rounded a curve, and he was throwa off in front of
the trailer.  Death was instantancous.

Tue St John, N B, Electric Kallway has been purchased by
a Montreal syndicate, which includes W.C. Van Home, T.G
Shaugnessy, R B. Angus, James Ryan, with H. P Timmerman, St.
John  Theroad will be extended around the city, aad altogether
about $300.000 is to be spent on equipping it.

Tug foundations of the two large Siemens-Halske generators,
as well as the foundatiuns for the smoke stack at the new power
house at Toronto, are now completed. The Bertram Engine Works
Co., Toranto, have the contract fur a compound cundensing hon-
zontal Corliss steam engine.

Tne preamble of the measure giving power to the Hamilton
Electric Ratlway to alter its name to the Hamilton Radial Electric
Railway, and to operate tracks by any power except steam, through
Guclph, Berlin, Niaqara Falls, Oakville, Brantford, Mimico, etc.,
was carricd in the Ontario House committee by the casting vote of
the chairman.

Tue Colonial Telegraph and Telephone Co. (Ltd), capital
stock $25.000, headquarters Niagara Falls, Ont.. have been incorpo-
raled  The applicants are Jacob Dilcher, Buffalo: Jas & Jno. Jos.
Bamficld, Niagara Falls, J. F. Cleary, Troy, N.Y., and H. Steinert
and John Harrington, New York.

Tne Nova Scotia Telephone Co. have commenced work on the
new line between Truro and Halifax.

WaLTER Macusgrt is procecding rapidly with the installation
of an electric light plant at Aurora, Ont.

Moosg Jaw, N. W. T°, electric light plant has been purchased
by H N Rorison, who will put in several improvements.

Tue Gurney-Tilden Co. of Hamilton has purchased the Cana-
dian rights for the new arc light invented by W. L Irish

G. R. Rosgrrsox has resigned from the directorsbip of the
Royal Electric Co, and A Braat, Montreal, has been elected in his
place.

Tug Preston & Berlin Street Railway Company have elected
T. M. Burt president, and Fred Clare vice-president and secretary-
treasurer.

Tue Bell Telephone Co. are preparing to build a new central
officcin St Roch’s, Que. This will give the benefit of a reduced
tariff to the St Sauveur district.

MoxTrEAL and Toronto Street Railway Companies are suing
the Dominion Government for the return of $50,000, being the
amount of duty paid under protest on steel rails,

Tue Bell Telephone Co. have discontinued the cxtension of
their underground cables in Toronto. The current from the street
railway tracks was found to affect the transmission of sound in the
wires.

Tue Toroato Electric Motor Co. last month put one of their
motors into an establishment in Brantford, and the result of its
operation was so good that it has led to the sale of four other
motors since.

Tue St. Hyacinthe Gas and Electric Light Company arc put-
ting in a new alternating dynamo for soolights. It will be a West-
inghouse machine, and will be installed next month. They are also
putting in a new stecl boiler from E. Leonard & Son, London, Ont.

THE ratepayers of Etobicoke will soon vote on a by-law for a
boous in aid of the extension of the electric railway from Mimico
to Long Branch. Oae of the Toronto papers says it is the inten-
tion of the company to extend the line through to Hamilton within
the next four years

W. R. Hircncock is organizing a comipany in the United
States for the construction of an electric street railway at Corn-
wall, Ont. There will be spur lines to the cotton and paper mills,
a distance of four miles. The power from Sheik's Island dam will
be utilized. and the system employed will be the Westinghouse.
The plant will be exempted from taxation for the term of ten years.

Tue New Glasgow, N S, Electric Co. are having plans pre-
pared by Fred A Bowman, C E, for an electric railway to be built
this spring or summer connccting New Glasgow with Trenton on
the one side, and Stellarton and Westville on the other. The line
to Trenton would be two mileslong. to Stellarton about two and a
quarter miles, and to Westville about four and a quarter miles.

A miLe has been passed by the Ontario Parliament to make
it compulsory for companices to provide proper shelters for motor-
men and other employces opsrating electric and other cars. It is
difficult to understand why clectric street railway companies do
not adopt the vestibule system always, if only on the ground of
self interest. However, the public safety demands that some
system of the sort must be adopted permanently throughout the
country, and not merely left to the whim of each individual
mapager.

The Bell Telephone Co.
of Canada, Limited MONTREAL

Manufactures and has for sale every description of

Telephonic =23. Electrical Apparatus
Line Material and Supplies
Will farnish 'mdu:lf&'; {‘z:zpl 'rt;x‘;‘:xla;‘%s‘gs Public Brildings,

Privato and Local Telephono Systoms, Burglar Alarms,
Hotel, Elevator and other Annunciators, Hotol Room
and Fire Calls, Eloctric Bolls, Push Buttons, otc.

Will also fornish 1enders to citles, 1owns azd villages for
FIRE ALARM AND POLICE PATROL SYSTEMS
Catalogoes will be farnlithed oa application.

o Baildin Aquedact St
ldlng.‘i;’?az?pauce St

Moxrrzar—Bell Tel
Tozoxto—Bell Telephone Bal

SALES HawsuroxBell Telephone Bailding: lughion St
TTAWA— one u 2 oeen St
P ARTMENT | TTara e e e e Rr oo and Palace St.

0,
Wixnirzo—Forrest Dlock, Main gz.
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Toronto Electric Motor Co........-

Manufacturers of

RYNANOS and
MOTORS -

. Arc Lamps Glooemore

Repatring u speciulty.

; 107 Adelaide St. W., TORONTO

1t is nolongerne-
N cessary to impont
Carbon Points.

; == The

e S Peterboro
izt Carhonand

Limited
Can furnish them equal to any in the world, as they are
MAXUPACTUREERS OF
Carbon Points for all Systems of Arc Light, Battery
Plates, Carbon Brushesg, and all kinds of Porcelain
for Electrlcal and Hardware lnes,

Peterboro Carbon & Porcelain Co., - PETERBORO, Ont.

J. F. GUATT
for Electric Light, Amateurs and
DYNAMOS Electro-Platers . . . . . . .
Power Transmisslon and Motors
Tolophunes for Main Lines and Warehouses

Acexnts wantep.  No. 524 St. Valier Street, QUEBEC

“STARR” L=
Full Candle-Power.

Long Life. Liow Price.

Made of any Candle-Power and Voltage, and with
bases to suit all standard sockets.

&\ Unrivalled Quality. High Efficiency.

Write for guotztions, stating candle power,
voltage and base required.

)0, 0, i

MALIFAX, N.§.

Iilustrated Catalogue of Electrical Supplics
on application.

Have you adopted the

Wire Gauze - .0y DYNAMO BRUSH

THOS. FORRESTER

298 St, James Strest . . . MONTREAL
Write me for Prices on Electrical Supplies

Low Rates for Insurance on Rills and Factories, wherever situated

C. R. G. JOHNSON,

CORRESPOND WITH

Fire Insurance, MONTREAL.

MENTION “CANADIAN ENGINEER.”

JOHN FORMAN —

ADDRESS
P.0. BOX 660

Chesterfield Chambers, 18 St. Alexis Sireet

AGENT FOR

~+—MONTREAL

EDISON & SWAN UNITED ELECTRIC LIGHT CO., Limited

LON DON, England

MANYFACTURERS OF

Incandescent Lamps and Electric Supplies

OF EVERY DESCRIPTION

CROMPTON & CO., LIMITED, Chelmsford, England

Bynamos, Motors, Arc Lamps, etc.

CROMPTON-HOWELL ELECTRICAL STORAGE CO0., Limited

MANUFACTURERS OF

LLANELLY, South Wales

Storage Batteries

HUNGARIAN INCANDESCENT LAMP CO., Limited

Incandescent Lamps, etc.

BUDA PEST, Austria
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CHARLES BAILLAIRGE, C.P.E., M.A,, F.R.S.C., ETC.

Two admirable characteristics of the French-Canadian race
are their industry and perseverance. It is almost as hard to ind
a lazy French-Canadian as it is a white.skinnud negro. While
these are common characteristics, there are not infrequent cases
where energy, united to their natural quickness of intellect,
has developed lives of extraordinary usefulness and merit. Take
the work of Abbe Tanguay, who undertook to compile a genealogy
of the French-Canadian people Labcring for years in obscurity,
he has produced seven large volumes, giving dates and
facts concerning bhundreds of thousands of French-Canadian
families, not only of the Dominion, but of those res’ding in the
United States and there is probably not a branch of any French-
Canadian family of which he has not some facts. It contains

nearly 1,250,000 entries of births, marriages and deaths. Theenorm-
ous labor involved in such a compilation can only be imagined by
those who may attempt to get accurate dates concerning their own
family for say three generations back.
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Another man of remarkable ability, whose work has come
under the notice of the writer, is Charles Baillairgé, the city engi-
neer of Quebec, now widely known not aloneas an ableofficial, but a
writer and oniginal thinkerof noordinary powers. To givetheslen-
derest outline of the literary and engineering work of Mr. Baillairgé
would require far more space than the writer is limited to in this
notice. He was born at Quebec, Scpt. 27th, 1820. His father was
for 36 ycars *"road surveyor®™ of Quebec, and his mother was a
daughter of Licut. Horsley of the British navy. His grand uncle,
Frs. Baillairge, of ' I'Academie Royale de Peinture et de Sculp-
ture,” France, who carved several of the statues of the Basilica,
Quebec, had his studio in the quant old building 1n St. Lewis
street, now occupied by Campbell s hivery stables, and was almost
daily wisited by the Duke of Kent, father of Qucen Victoria, duning
his stay in Quebec. He was educated at Quebec Seminary, and at
an early period of his studics showed a special aptitude for mathe-
matics and logic. At the age of 17 he and another school mate
designed and built a double-cylindered carriage for common roads,
and often made excursions with it through the country. Begin-
ning his apprenticeship in engincening, architecture and surveying,
he reccived a diploma as land surveyor in 1837. In the following
year he married Miss Duval, step-daughter of Chief Justice Duval

of the Court of Appeals.
dying, he married Anna, daughter of Capt. B. Wilson of the Royal
Navy, by whom he has had six children, so that Mr. Baillairgé is
not only the engincer and author of a great many architectural,
engineering and literary works, but is estcemed as the author and

architect of a goodly family.

to that he carried out a great many works.
superintended the construction of the Laval University buildings,
the asylums and churches of the Sisters of Charity and Good
Shepherd, the music hall, the new jail, and very many private
residences.

By her he had eleven children, and she

He hus been city engincer of QQuebcec since 1866, but previous
He designed and

He designed and built the Church of Ste. Marie
Beauce. Many other parish churches, presbyteries, school houses,

cottages, villas and other structures were erccted after his designs.

In 1860 he erected on the St Foy Road, the cast iron bronzed
monument to the braves who fell there under General Levis,
and to which Prince Gerome Napoleon contributed at a cost
of over $5,000, the crowning statue of Bellona. Having been
hydrographical surveyor and engineer of the Quebec Harbor

N
Commission, he has been frequently consulted by both Dominion and
Provincial Governments on questions of technology and engineer-
ing, and often his services have been called in as arbitrator. He
planned apd built Dufferin Terrace, which is 1,500 feet long, and
crowning a cliff 182 feet high, forms the most picturesque prom-
cnade possessed by any city in the world. The foundation stone of
this terrace, 1t will be remembered, was laid by Lord Duffenin in
1878, and the structurc was inaugurated by the Marquis of Lorne
and Princess Lousein 1879. In the long years of his service he
planned and built wharves, ferry landings, pontoons, ferry boats,
police and fire stations, balls and similar works too numerous to
mention, and old Quebec is marked everywhere by his beaver-
hke industry  Fortification walls have been cut through, stecp
hills bave been graded down, new streets have been built to opena
way to inaccessible quarters of that hilly city, and eyesores have
been converted into spots of beauty.

In the midst of ail this practical work Mr. Baillairgé has .yet
found time to do literary work, which of itself would do credit to
the industry of a professional h#feratexr. Not to speak of anpual
reports, he has produced over a dozen books and pamphlets, one of
which 1s a volume of goo pages numerously illustrated, besides
essays and articles on scientific subjects. In addition to this he
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has delivered numerous lectures on the steam engine, mechanics,
optics, astronomy, and kindred subjects. His work on * Plane and
Spherical Geometry and Trigonometry,” published in 1866, upset
some so-called solutions of problems in previous works. This book
contains the solution of some 200 pertinent problems, among others
an easy solution of Stickel's hydrographic problem of the four
points, not before solved by a simple geometrical constryction. It
also gives a novel solution of the difficult problem of laying out city
lots between non-parallel commercial streets where every inch of
frontage is precious, in a way to contain given or proportional areas,
with proportional frontages on each of the streets. In 1874 Mr.
Baillairgé published in both languages his ** Key to the Stereomet-
rical Tableau,” ** Cle du Tableau Stereometrique,” giving applica-
tions thereof to numerous solid forms. 7This system was ordered to
be taught in all the elementary schools of Russia, and afterwards
was found to work so well that it was applied to all the polytechnic
schools of the Russian empire.

In that year he was called to France.when in the * Grand
Conservatoire des Arts et Metiers' he received the gold medal of
the * Societe de Vulgarisation de I'Ensignement en France,” also
the medal called * Philippe de Girard," given by M. de la Boronne
de Pages for the most useful invention or discovery of the year. He
has since received 13 medals of honor and 17 diplomas from France,
Italy, Russia, England, Brazil, Japan, Belgium, Canada and the
United States of America. As a supplement to this he published
his * Stereometricon,” applying the prismoidal formula to some 200
elementary geometrical forms, giving in each case the nomenclatuse
of the solid and of the class to which it belongs, the nature and
mode of arriving at the areas of the opposite bases and middle or
other sections, the formn or shape and area of the developed lateral
and other surfaces thereof, the object of which the model is repre-
sentative or suggestion, and of the many other uses to which the
figures may be applied By this an easy method is provided for
finding the contents of a cylinder of varying diameter, such, for
instance, as a barrel or cask. Another well-known work is his
English and French * Homonyms.” One of his mozt recent works
is a valuable parphlet on the navigation of Hudson Bay and the
development of its trade. In a paper before the Association of
Architects of Quebec, Mr. Baillairgé gave to the world some valu-
able ideas on the construction of public buildings, so as to provide
means of fire escape, and the theatre at Antwerp, after its destruc-
tion by fice, was rebuilt on his plan. This was a tier of outer iron
galleries to each of- the five tier of boxes, and 25 doors to each
gallery, 125 issues, in addition to those from the orchestral leveland
stage, and of the body; there being iron stairs from the uppermost
to the lowest gallery, that leading from the first gallery to the
roadway level being suspended to preventingress and detachable at
will by. the mére pressure of the foot uponra spring.

Another short essay worthy of study was the ** Free Ventila-
tion of Sewers,” a paper read in 1892 before the Royal Society of
Canada, of which, by the way, he was one of the charter members,
Before the Canadian Society of Architects, in 1893, he presented a
*“Plea for a Canadian School of Architecture,” which was pub-
lished in the Canadian Architect and Builder. It will interest the
reader to know that Mr. Baillairgé is something ot a dramatist too,
he having written a play called * Le Diable Devenu Cuisinier,"
which abounds in humorous hits, and which has been acted more
than once in Quebec. When in Paris last, one of the leading
scientific publishing houses did him the honor of publishing a
sketch of his life, and alarge portrait, from which the accompany-
ing vignette is a reproduction.

CLEANING A WATER MAIN.

The Halifax city engineer’s report for 1893, referred to else-
where, contains the following with reference to the cleaning of
water mains :—

The water mains should be cleaned at least once in every year.
The inside of old pipes become covered with a heavy incrastation of
oxide of iron, which reduces the internal diameter of the pipes, and
consequently the capacity. Many who are aware that the first mile
of pipe laid from Spruce Hill Lake is 201nches in diameter, suppose
that it would deliver more water than the 15.10ch main with wlich
it connects. Such is not the case, however, for the first mile is
level and the pipe has very little fall, while the 15.inch pipe falls
rapidly The smaller pipe, in consequence of the heavier grade, is
capable of dclivering as much water as the Jarger, and it is neces-
sary to cean both pipes in order to increase the discharging power
of the mains. The 15-inch pipe has been cleaned cvery year since
1851 with a self-propelling mechanical scraper, but only once since
that date, viz., in 1885, has the oxidation been removed from the

20-inch pipe. After the incrustation has been once removed, the
succeeding formations become tougher and the resistance to the
scraper greater. It was expected that there would be some difficulty
in forcing the scraper through after a rest of seven years, and the
first attempt was made through the pipe from the gate house to
the hatch box at the old screen chamber, a distance of about 100
yards. The work was begun on Thursday, November 3rd, at 9.30
am. A coil of stout rope had been provided, and was floated
through the pipe so that the scraper could be puiled out at the
hatch box, i{ it should stop. This precaution was unnecessary,
however, as it went through without any difficulty. It was again
inserted and started for the run of one mile and a quarter to the
junction with the 15-inch pipe. It had only gone about one
hundred yards when it stopped short, but in a few minutes made
another short run and stuck solid. No 1 steam fire engine was
sent out from the city and succeeded, with the aid of water rams
from the gate house, in forcing the scraper 0 the foot of the grade,
2,200 feet from the dam, and about one hindred yards up the grade
to the edge of the bog, but at this point so much water had gath-
ered ahead of it on the up grade that the pressure behind could not
overcome the resistance, snd 1t stopped again and could not be
dislodged. The pipe falls for pearly half a mile after leaving the
dam and then rises for half a mile to Scotch Hill, where it is only
twelve feet below the level of the water in Spruce Hill Lake on
November 3rd. It was about daylight on Friday, the 4th, when the
scraper stopped zltogether, and the men were at once put at work
to uncover the joints, in order to discover, if possible, the exact
location of the machine. Its progress had been so slow that it
could not be followed by the usual rumbling noise. The joints were
opened along a quarter of a mile of pipe and the pressure tested, but
it was not until daylight on Saturday morning that the supposed
location was discovered. The pipe was immediately cut, but the
hammering worked the scraper ahead, as the water had not been
turned off, although when the pipe was separated it showed no
signs of cleaning. This naturally led to the conclusion that it bad
not passed, and a long line of half-inch pipe was run back into the
main, but meeting with no obstruction it was withdrawn, and 2
bag of hay which filled the pipe was inserted at the gate-house and
the water tnrned on. When the water had subsided, after being
turned off, the bag of hay was found intact at the spot where the
pipe had been cut, and one of the men crawlinginto the pipe beyond
the opening with a lantern discovered the truant. As the scraper
could not be withdrawn and the pipe. connected until after mid.
night, it was decided, after consultation with the chairman, who
was on the spot, to clean the 15.inch pipe. It was with some
anxiety that the scraper was started at 3.30 a.m., but it travelled
more rapidly than ever before, making the run of 29,500 feet to St.
Andrew's Cross in about one hour and three quarters ; and before
the householders on the high service required it Sunday morning,
water was again running freely from the taps.

During the three days of water famine the low service was
turned on in such districts as it would supply, and those who could
not be reached by the low service were supplied by watering carts
ordered out by the chairman.

Profiting by experience, precautions are being taken to prevent
arepetition of the trouble in future, and Mr. Doane urges the neces-
sity of a storage reservoir ia the city.

A COPPER AQGE ESTABLISHED.

At . recent meeting of the Académie des Sciences, Paris, M.
Berthollet read an interesting paper on the archaological question
whether there was an age of copper prior to the age of bronze.
Pieces of capper have been unearthed by M. de Sarzecin Mesopo-
tamia, which are appareatly older than any found in Babylon, and
more ancient than the celebrated vulture steel of Chaldea. Copper
is easily reduced from its ores by carbon, but brooze requires the
addition of tin, a comparatively rare metal as it is chiefly found
in Malacca and Cornwall  Its use, therefore, implied the power of
making long voyages and a considerable advance in civilization.
M. Berthellot has 3nalyzed the Mesopotamian spacimens, and finds
them to contain no tin or zinc, and only traces of lead or arsenic.
Air and water have oxidized the specimens to a mixture of protoxide
and metallic copper. M. Berthellot is also analyzing a portion of
a sceptre of one of the Pharaohs of Egypt, who reigned about
3,500 years before Christ, and so far he has discovered no tin  Of
course 2 large number of specimens will require to be analyzed
before the question of a pure copper age is really scttled, but his
rescarches are in favor of the supposition. We may add that Prof.
Flinders Petric bas addaced much evidence from Egypt in favor of
a copperage,
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THE BROWNLEY INJECTOR.

In recent issues we have referred to the new Brownley Injector
brought out by the firm of Stirling & Brownley, brass founders, St
John, N B Both members of this new firm are Canadians, Mr.
Brownley being a native of Halifax, though for severa: years living
in St. John  Mr. Stirling was, we understand, a graduate of the
firm of Thos McAvity & Sons. For several years Mr. Brownley
has been making a study of the subject of boiler iceders, and the
new firm have at last succeeded in producing an injector which for
simplicity and effectiveness is said by all users to surpass anything
hitherto put on the market. ‘That this claim is not an empty vaunt

Stoam may be believed when

it is known that a New

York firm, after months

of close investigation of

the performances of the

,--~*»_ Brownley Injector, have

decided to pay $30,000
i .-~ for the rights for the
‘_.,-"" United States. Thein-
jector, some parts of

which—as in the case
of many other inven-
tions — were the re.
sult of almost accidental
hits, while others were

™ Dotars
the outcome of long study and experiment, was oaly perfected

after eighteen machines had been made. A study of the cut will
be almost a sufficient expianation of its principle, so simple is its
construction, and as the makers say, a child can learn to work it
in five minutes. The feed may be started at 120 Ibs -of steam and
left alone, and the injeztor will continue to fesd at a lessening pres-
sure till the steam works down to six pounds. It is equally adapted
to a stationary or locomotive boiler, the jarring of a locomotive
engine in no way affecting it It will feed when as hot as steam
can make it, and it seems to work under almost any condition.
One enginee: who thought the plug would wear down in conse-
quence of dirty water, when it would not feed, filed the plug down
su that half the feed escaped at uverflow through the apertures
filed, but still it did 1ts work and did nut break. The fitm have
one in their own works hiting water 22 ft. at o Ibs. pressure, and 1t
has been Lfting 25 ft  In this ingector there 1s not a single valve or
any louse part to get vut of order, and cunsequently 1t need not be
sent tu the factury for repairs, which s a great drawback 1n uther
injecturs It can be attached to the dome of the builer or the steam-
pipe driving the engine  \Water can be fed frum a hot well withan
intermediate cooling pipe A leaky check-valve on the buoiler feed
pipe dues nut affect its work, and it may be attached vertically or
horizontally. \While most other injectors work only with full feed,
this, as before shown, can be regulated to any quantity of water.

The New York firm who have bought the nights have converted
their business into a joint stock company, called the Brownley In-
Jector Co. The company had a No 35 mnjector placed in the
works of the De Li Vergne Refnigerating Machine Co, who
reported the fullowing tests. + We give you the average perform-
ance under two Lifts, viz.  When hfting two feet and discharging
against a boiler pressure of 120 1bs, the injector stopped working
when temperature of the water had reached 145 degrees, the tem-
perature of the water discharged o the buler was at that ume
2ho degrees. When lifting 18 feet against the same boiler pressure,
1t br ke with temperatare of suction at 114 degre es, while the tem-
perature of the water fed into the builer was again 200 degrees
This performance is eminently satisfactory and assuredly must be
gratfying to you We will be only tuu pleas:d to show the working
of the injector to any one whom you may send, as we have it in
use, it taking the place of one which we always thought was an
excellent one Besides doing remarkably good work. the injector
is substantially built and is very simple in operation.”

Stirling & Brownley guarantee their machines under a 30 days’
trial. They report to us that their sales are rapidly increasing in
the Upper Provinces. Though only starting the manufacture
last September. they have already placed 447 10 this market, and
from none of the users have they had complaints.

A sitonny mill, employing 10 hands, has been started at Lon.
don, Ont., by T. \V. Birks & Co

S. V CruiTox's new woolen mill at Vienna will be larger than
his old one  The machinery is now being installed.

KyowrTton, Que., council is advertising for some manufactur-
ing company to locate there  The town would assist with a bonus.

THE PEERLESS DRILL.

This drill, which is manufactured by the Mac Machine Co. of
Belleville, is described by them as follows It is run by steam or
compressed air as required. It is so constructed that it can be
shifted from one style of mounting to another. A perfect valve is
the essential point in a rock drill  The ** Peerless " has a single
spool valve, which admits the steam or compressed air into
the cylinder to move the piston  The valve being light, is
moved easily backward and forward by steam or air This
valve permits a variable stroke of from one to seven inches, at
will. The square guide shell and guides are made of malleable
iron, and consequently are much lighter and stronger than grey
iron castings The cylinder slides have extra wide wearing surfaces.
The back cylinder heads are protected by our elastic cushion on
the outside of the cylinder, and doss not therefore come in contact
with steam or oil The cushion receives the blow of the piston,
when the bit suddenly cuts into an open seam or hole and allows
the piston to make the full stroke with safety., Ths feed screw
is held in place by two steel stay.rods and a malleable iron cross-
head, which makes a direct strain on the screw when the drill
is working, and prevents it from breaking at the neck and crank-
handle. The steel piston-rings are made in two pieces with an
elliptical spring underneath, to keep them tight to the bore of the
cylinder. The front head is made in two pieces with scraped
joints, securely bolted together; the thread is cut on the outside to
secure the gland or stuffing box. The gland is so arranged that
any wear on the thread can be easily adjusted or taken up. The
rifle bar is extra strong, made from the best of steel, hardened and
ground to gauge. The rotating device is worked by three friction
rollers or pawls on the head of the rifle bar; being all in one solid
piece, there is no ratchet or nut to come loose. All drills of the
same size are duplicates of each other, and the parts are inter-
changeable.

In most drills termed ** Tappet
Drills,” the valve is moved by a
blow from a steel or tappet, which
is struck by the piston twice every
stroke It is evident that so many
small pieces of metal striking to-
gether, from three to six hundred
times a minute, must wear and
break very rapidiy Our valve per
mits a variable stroke of from one
to seven inches Tappet drills re
quire full strol.e in order to trip
the valve, unless aided by auxiliary
valves or other delicate and com-
plicated arrangements.

The Peerless universal joint
tripod is strongly constructed and
simple in adjustment. Thelegsare § ¥ : - .
adjustable to any angle, allow- [.-nd .ton. o ooofovo ]
ing the tripod to be used to great advantage on sewer work or in
narrow cuttings, each movement being independent of the other.
Common bolts and nuts are used, so that the blacksmiths may
readily repair and replace them.

CANADIAN SOCIETY OF CIVIL ENGINEERS.

An ordinary-meeting of the saciety took place at their rooms,
in Muntreal, on ThursJay evening, Apnl 12th, President Peterson
in the chair

A paper by M ], Batler, upon * Cement Mortars in Yreez-
ing Weather,” was read, in which the author endeavored to show
that though extra precautions ought to be taken, yet 1t was quite
possible to carry on masonry work in frosty weat her. In the fall
of 1892 he had to construct some 6oo yvards of masonry, and
thought 1t best to add to the spucifications the following: * No
masonry will be "allowed to be 1aid in frcezing weather unless so
ordered by the engineer, in which case the following precautions
shall be taken .—The stones shall bs warmed to remove any ice
from the surface, and the mortar mixed with brine made as fol-
lows :—Dissolve onc pound of salt in 18 gallons of water when
the temperature is 32° F., and add one ounce of salt for every de-
gree the temperature is below 30Y ¥., or enough salt, whatever the
temperature, to prevent freezing. The sand shall be heated
sufficiently to thaw any frozen particles.” Cement and salt were
furnished by the Railway Co A careful chemical analysis of the
cement supplied showed the following composition :—Lime, Go.15,
silica, 24.30; alumin and iron oxid, 10787 magnesia, 1.18: alka-
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lies, 1.60. Seven per cent. residue was left on a standard sieve
of 10,000 meshes to the square inch, 6 per cent of which
passed through a sieve of 22,000 meshes to the squire inch.
Samples prepared with 25 per cent. of water, and pressed with the
fingers into the moulds, when allowed one day in air and six days
in water, broke with an average tensile strain of 350 lbs to the
square inch. All the cement used was carefully submitted to the
boiling test in thin pots on glass. None of the samples showed any
cracks, and but one or two left the glass. The sand used was clean,
rather coarse, sharp river sand, very nearly all silica. Knowing
from the success of the hot test that there was no danger to be
feared from * blowing," all the brine was made with very hot water.
The sand was kept as hot as possible. The stones were not heated,
but care was taken to see that no ice was on them. During the
construction of the work the temperature varied between 39¢ above
to 10° below zero F. The whole work was carried forward to suc-
cessful completion, and was and is satisfactory in every respect.
The author mentioned one or two other cases in which the cement
had been made to set properly in freezing weather, when a proper
amount of salt had been added.

Another meeting of the society was held on Thursday, April
26th, President Peterson in the chair. A paper entitled * Some
Applications of Electric Motors,” by Fred A. Bowman, of New
Glasgow, N.S., was read. The paper will be referred to in next issue.

ABOUT CANOES.

There is no more fascinating or healthful pastime than boating
and canoeing, and it is a grand thing for Canadians that, with the
advantage of a system of beautiful lakes and rivers unparalleled in
the world, they are able to perpetuate the maritime iustincts of the
Anglo-Saxon race. In the cultivation of these maritime instincts
lies our hope of future supremacy on this continent, and what better
school for the sea have we than is to be found on the broad lakes
and beautiful rivers of this country. These thoughts occur to us
on looking at the new and revised catalogue of the Canadian Canoe
Co., Ltd., of Peterboro’, Ont. The sight of the accompanying sail-

pany, our readers may rememb s .«st month gave this journal the
credit for being the best advert. g medium in Canada, and in a
note received since they further remark that *every week adds
largely to the number of enquiries mentioning that our advt was
seen in Tus CaNapiax EnGINgER. ' It is a pleasure on our part
to think that all who have ordered canoes and boats from the
company are satisfied with their investments, i

SIZES OF CHIMNEYS.

The following is a table showing the sizes of chimney required
for boilers of different specified horse.power, which we have taken
and abbreviatad from a booklet recently published by the W. J.
Johnston Co., entitled, ** Reference Book of Tables and Formulas
for Electric Street Railway Engineers.”

% Hxionr or Cinuxey. -3 :‘:‘.?;
: i, % &%
= 50 6o 8o 100 128 150 200 £ s o
s ¥ a 5§
§ Commercial Horse Power. 3 § —§ éé
a Wg < &E
18.. 23 25 .. e e tees e 097 L7716
21 35 38 .. cee 147 241 X9
24.. 49 54 62 .... .. cee eees 208 314 22
30.. 84 92 107 seee seee sees ease 358 401 27
36.. .. 141 163 182 ..iis eeee e... 547 7.07 32
42, .+ ...e o231 288 L.l Ll .l.. 72276 062 37
54.c +o oo 363 449 503 550 ... 1351 1590 48
Go.. .. ... 305 565 632 692 .... 1698 19.64 53
7240 e ..es ... 835 934 1023 1181 25.08 28.27 G4
84.. ov euee e.e. 1163 1204 (418 1637 34.76 38.48 75
00.¢ -+ sees eese 1344 1496 1639 1893 40.10 44.18 So
CANADIAN ASSOCIATION OF STATIONARY
ENGINEERS.

—

A meeting of Montreal No. 1 was held on the 19th ult., Presi-
dent J. Robertson in the chair. There were also present Dist Dep*
A E Edkins of Toronto, and Bro. Wm. Mead of Hamilton Sec-

ing canoe, scudding through an Ontario lake, makes one sniff the
odor of fresh waters in imagination and breast the blue waves
through the summer gale. Their new catalogue, which is neatly
printed, shows that the Canadian Canoe Co make all sorts and
sizes of canoes, sailing skiffs, dinghies and steam launches. Among
their specialties in canoes are the **Nassau,” the ** Chemong,™
the * Otonabee,” the * Klattawa,” and ' war” canoes. built of
various materials and in many different styles. The cata-
logue, besides, gives a good deal of gencral information about
canocs and boats and is worth having for its own sake.
The company inform us that they are having the best season
they have ever expericnced. Their hands are kept busy as
bees trying to keep up with orders, and the office staff are fully
cmployed answering correspondence and mailing catalogues. At
the present time, besides their large canoe trade, they have nine
steam launches approaching completion. These range in length
from 20 ft. to 40 fect, and in price from $175 to $1,200. This com-

retary York having stated at a recent meeting that 1t would be
to the advantage of the association to have a corresponding
secretary, numinations werejasked for, after which the ballot
was taken, and Bro. H. Thompson, chief engineer of the Gazette
Printing Company. was declared elected to that office, the gen-
eral opinion being that he will ill 1t with credit to himself and
tothe association, as past expenence has shown when he held
the office of recording secretary. Une new member was initi-
ated during the evening.

WINNIPEG BRANCH NO. I.

In spite of the weather, sixteen members attended the meet.
ing of the Canadian Associationof Stationary Engineers on the
26th April.  The resignation of President H. E. Robertson
was accepted, and James Whyte, engineer of the Ogilvie Mill.
ing Co, was elected president for the uncxpired term. James
Sutherland was imitiated as a member of the order. The ques.
tion of incorporation of the order was fully discussed and a
deputation appointed to wait on the Government for that pur-
pose. Three trustees were appomnted by the order, A ques-
tion bux will be placedat the outside of the door of the mecting
rcom every meeting ‘night. Engineersand power users are in
vited to put in questions which will be discussed 1n the meeting.
The secretary, L. Brandon, was apgointed to prepare a paper to
! be read at the nextmectirg.  Subject.  Heat as Pertaming to
Boilers.” This will be continued every meeting mght by dif-
ferent members, each member choosing bis own subject.

TORONTO BRANCH NoO, 1.

TorontoNo 1, Canadian Association Stationary Engineers, held
its rcgular meeting on April 14th, President W. Phillips in the
chair. After the routine of business, Bro. ] McLachlan gave an
interesting chalk talk on ** The Relations of the Steam Boiler to the
Dynamo.” which was thoroughly appreciated by all present  The
talk brought out a very large attendance of members. The pro-
posed amendments to the by-laws were read and laid over till next
meeting night. One candidate initiated.

The association held another successful meeting Aprit 27th.
Two propositions were received for membership  T’:c amendments
to the by-laws were adopted clause by clause, with slight altera-
tions, and the utmost harmony prevailed.

W. G. BLACKGROVE.
Corresponding Secretary.
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GRouP OF MEMBERS OF CANADIAN SOCIETY OF CiviL ENGINEERS

[TAKEN AT ANNUAL MEETING, 1894.)

1. Untdentified 8. ] M. McCarthy 15. L. G. Paplncau 22. R, M. Hannaford  29. Alan Macdougall 36. J. E. Schwitzer 43. W. P. Anderson
2. Untdentified 9 G. H. Garden 16. { G. G. Kerry 23. W. McL.Walbank 30. H. A.Gray 37. Unsdentified 44. G. A, Mountain
3 M.V E. Deniel 10 Umidentsfied 1;. \W. Shanly 24. M. ]. Butler 31, Unidentified 38. D. Macpherson 45. J. T. Nicolson
4. C. de B. Leprolion 11. H. T. Bove 18. N, E. Brooks 2s. E. A. Stone 32. A. Rhodes 39. E. H. Parent 46. W, McNab,

s F.X T Berhnguet 12 ). M. Shan(y 19. F. Crossley 26. ] Ewing 33. J. L. N. Coste 40. W. E. Gower 37. R. E. Hunter

6 G H.Duggan 13 T. W Lesage 20 {ohn Kennedy 27. R W, Leonard 34, G. C. Cunninghain  41. C. H. Macleod 48. Stuart Howard
? H. D Lumsden 13. E. P. Hannaford 21, H, Wallis 28 R.\V, King 3s. Thos. Mouro 42. C. E.Goad 49. H. Irwin

CANADIAN SOCIETY OF CIVIL ENGINEERS.

RIOGRAPHICAL NOTICES OF OFFICERS FOR 1894

Wirriay McNas was born in 1857 10 Ayrshire, Scotland He
came to Canada with his parents when about ten years of age, and
was educated in Montreal He entered the service of the G.T R.
w the cvil engineening department at an early age. He has fre-
quently read papers before various societics  He has been a mem-
ber of the C L. Society since 1its inception, and at present 1s
librarian.

KENNETH \W. BLACKWELL was born in Devizes, Wilts, Eng-
land, 1n 1851. He was educated 1n England and then came to this
country and entered the service of the G.T.R, where he remained
for some years. He was then mad: mechamical supt of the C &
G T R, and from there went to the C P R in the same position
On leaving this company he entered nto his present business,
manufacturing car sprugs, switches, frogs. steel castings and
general railway work.

I’ $ ArcuisaLp was born in Truro, N 5., n 1848. He joined
Sanford Flemings 1 C K. survey staff n 1507, and was assistant
and resident engineer while the road was under construction  In
1874 he was appomnted assistant engineer of maintenance of way,
and 1n 1579 became chief engineer on the 1.C.R., which position he
holds at the present time  Besides being a member of council of
the Canadsan Society, Mr. Archibald has been a member of the
American Socicty of Civil Engineers for the past ten years.

H N RuTTAS, city engincer of Winnipeg, was educated at the
Cornwall and Cobourg grammar schools  He served his time on
the engincering staff of the Grand Trunk Railway, and on the com.
mencement of the Intercolonial Railway was transferred to its
cngincening staff. and bad charge of a division during construction
near the Bay of Chaleur. on completion of the work, he obtained
employment under the Government on the Canadian Pacific Rail-
way in surveys along L.ake Superior, he also took a locating party
through the Yellow Head P’ass of the Rocky Mountains.  As con-

tractor, he built the first 50 miles of the Manitoba Southern Rail.
way. In 1835 he was appointed city engincer of Winnipeg. Among
numerous works he was engaged upon notice must be made of his
exhaustive report on the Assiniboine River at \Vinnipeg  He
has also been consulted about sewerage and waterworks at Calgary,
Brandon, Regina, Rat Portage and other places.

G. Herrick DuGcax, son of the late Joh . uggan, Q.C |, was
born in Toronto, 1862, educated at Upper Canada College and
School of Practical Science, graduating from the latter in 1883. He
was temporarily employed on several surveys while at college, and
acted as instructor for one term after graduating. He was employed
on the engineer’s staff of the C P.R. (Mountain Division) as sec-
tion engineer, and afterwards in designing the heavy wooden
bridges through the Selkirks When construction of that road was
finished in 1866, he joined the Dominion Bridge Co, Ltd , where he
has successively filled the positions of chief draughtsman, design-
ing engineer, and since 189t chief engineer.

HersBrT WaLLIS was born at Derby, Eng.. in 1843. He was
educated at the Commercial College near Halifax, Eng., where he
was specially trained in mechanical engineering. After being in
the service of the Midland Railway Co. at Derby and at Bradford,
he left the old country in 1871 and sailed for Montreal, where he
had an appointment as assistant mechanical superintendent on the
Grand Trunk. Less than two years later he was appointed chief
mechanical supernntendent, an office which he still holds. Mr
Wallis is onc of the council of the Canadian Society of Civil Engi-
neers, and is a member also of the Institution of Civil Engincers.
and of the Institution of Mechanical Engineers in England.

WiLLiam Haskixs, city engineer of Hamilton, came to this
country about forty years ago as a mere lad. He received his carly
training under Geo. Lowe Reid, chief engineer of the Great West.
ern Railway, being employed on both location and construction , on
the completion of the works, he applied for and obtained the posi-
tion of city engineer of Hamilton. He enjoys the unique position
of having been the city engineer for over a quarter of a century ;



as he himself puts it, ** When asked, 1 don't like to tell how many
years [ have been city engineer, so I always say over 25 years™!
In his position as city engineer, he has been connected with the
construction of the waterworks, sewerage and other improvements
in the city.

Proressor CLERMENT H McLrob is a native of Nova Scotia,
and graduated from McGill University in 1823, After this he was
engaged for some time in railroad construction and public works
At the present time Mr Mcl.ecod is a professor of geodesy and
superintendent of the observatory at McGill College, Montreal,
and he has been connected with all the important determinations of
longitude in Canada Indeed, he has only jus: completed a re-
determination of the longitude of Montreal by direct commumeca
tion with Greenwich through the Atlantic cables  He 1s now sec-
retary to the Canadian Society of Civil Engineers, to which office
he succeeded on the resignation of 'rof. Buvey three years ago.
He is a fellow of the Royal Society of Canada.

Hagrky ABpoTT is a brother of the late Hon. J. €2 Abbutt  In
1825 he was in partnership with Duncan McDunald and had the
contract for the construction of the Northern Culunizatiun Ratlway
between Montreal and Ottawa until such time as the road was
taken over by the Quebec Government. Shortly after this he was
engaged for a time building Nova Scotia railways, also on construc-
tion work for the Canada Central Railway He afterwards became
gencral manager of the latter road, and in that capacity resided at
Brockville. Mr. Abbott was subsequently appointed manager of
construction of a considerable portion of the C.P.R, and for a time
resided at Biscotasing. About 1884 he was for a short time super.
intending engineer of the C P.R., and since 1885 has been general
superintendent of the Pacific Division.
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School of Practical Science mn aflihation with the University of
Toronto, he was offered the Chair of Engineering, a position he has
filled with marked ability. Commencing with about thirteen
students, he has now over 150 in s classes. The school has now
a splendid equipment for technical education, where electricity,
hydraulics, thermo-dynamics, strength of material, and other sub-
jects can bethoroughly taught.

G H GarpEN first began engineening on the Woodstock,
N B, Branch Railway as rodman in 1508 He was engaged on the
construction of the Intercolonial for five years as assistantengineer.
His next work was on the Q). M. O. & U, nuow the C I’ R between
Quebecand Montreal, in the same capacity, and then on the Algoma
branch and main hne of the C P.IR Eastern Invision  Mr. Garden
located the greater part of the Q & L St John Ry, and was chief
engincer of the Muntreal and Western from 5t Jerome to Labelle,
lately completed. He has just retarned from a reconnoissance of
the country between La Chute aux Iroquuis or Labelle to Lake
Temiscamingue, a distance of about 325 aules

] D Barser1 s engineering experience commenced under |
Armstrung, of the Great Western Railway, of England, at Wolver-
hampton, Londun and Swindon. Cuming out to Canada in 1866,
he entered the service of the Grand Trunk Ratlway, graduating
through the workshops and drawing office, Montreal, to the posi-
tion of assistant mechanical superintendent. He was mechanical
superintendent of the Midland of Canada in 1883. He takes an
active interest in mechanical engineering and modern physical
science, is a M. 1. M E.and A M. L C. E, and was president of
the American Master Mechanics® Association for two years. He is
a charter member of the C.S.C E, and has been a member of
its coumucil for the last six years. Mr Barnett is an energetic

Reaning Rooym, Canabiax SoCigTyY oF Civil. EXGINEERS

PERCIVAL WALTER ST. GEORGE was born at Forres, Scotland,
in 1849. He isa son of Lt..Col. J D. N. St George, who had
charge for many years of the British army clothing establishment.
Mr. St. George came to Canada in 1866, and for the two following
years was the pupil of Alex. McNab, chief engineer for the Proviace
of Nova Scotia. From 1808 to 1872, he was assistant enginecr on
1.C.R. survey and construction work; in 1872-3, engincer on the
survey of the North Shore Railway of Canada; in 1873-4, engincer
maintenance of way on the I.C.R., and in 1874-5, engineer on sur-
vey of the Northern Colonization Railway from Ottawa to the
Mattawa. In 1875-6 he was assistant enginecr of Montreal ; from
1876 to 1883 he was deputy city surveyor for Montreal, and during
the latter part of 1883 he had charge of 300 miles ot hne on the
Norfolk and Western Railway, Virginia. In 1883 he wasappointed
city surveyor for Montreal, which position he holds at the present
day.

PropPESSOR JouN GaLpraiT, M.A., distinguished himself at
the University of Toronto, graduating with highest honors, and ob-
taining the mathematical medal. He commenced his work as a
civil engincer under George A. Stewart, chirf engincer of the
Midland Ry. Co. at Port Hope, under whom he also served his
articles, and was admitted to practice as a provinical land surveyor
for the Province of Ontario. He was afterwards employed on the
construction of the Intercolonial Railway and the extension of the
Midland Railway to Georgian Bay. On the formation of the

student, and a recently published account of the larger private
libraries credits him with the possession of 17,000 volumes.

Hurp PETERs, city engincer of Saint John, New Brunswick,
was born at Fredericton, N.B, his father being Hon. Charles
Jeflery Peters, Attorney-General of that province. After passing
through the collegiate school (silver medal), Mr. Peters took his
degree of A.B and A. M. at King’s Coilege. now the University of
N B. (gold medal) He also took his diploma at the special course
in engincering at that time instituted under Mr. Cregan, C.E.
After having been employed on the European and North American
R.R between St John and Vanceboro, and what is now the Inter-
colonial, between St. John and Moncton, as leveller, he spent some
time working in the United States After being in partnership
with the late ] Edward Boyd, he was appointed city engineer of
St. John in 1863—that office being then for the first time estab-
lished—and still holds that position. He was one of the first
Council of the Canadian Society of Civil Engineers.

Proressor HENRY Tavior Bovey was born in Devonshire
and is a graduate of several English schools and universities In
1878 he was appointed Professor of Civil Engineering, at McGill
University, Montreal, In the following year, this department was
converted into a separate faculty under the name of the McGill
Faculty of Applied Science, and Prof. Bovey was made Dean, a
distinguished position which he holds at the present time. Prof.
Bovey has a predilection for, and is intimately acquainted with, the
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sciznce of electricity, and one section of his department is devoted
to this subject. He is a wonderfully painstaking observer, and is
at the present time doing important work in making the tensile
and crushing tests of iron, wood and other materials. His name is
well known throughout the continent in connection with the scien.
tific work done on the fine testing machines at McGill University.
Heisa memberof a large number of engineering socicties. Last
year he was granted the title of L. D, of the University of Cam.
bridge, U.S. A, and in the previous year he became a D.C L., of
Lennoxville, and was elecied honorary member of the Electric
Light Association of the United States  He is also a Doctor of
Law at Queen’s and McGill. Prof. Bovey has added to his reputa-
tion in other fields, being the author of the * Theory of Structures
and Strength of Materials,” which probably is the most concise,
and at the same time, wmost clearly written book ever issued upon
that subject He also wrote a book upon * Applied Mecchanics,”
besides a considerable number of valuable pamphlets on scientific
subjects.

Hexery A. F. Macreon was born at Drynoch, Isle of Skye,
Scotland, in 1832, and was educated at Upper Canada College,
Torontn, and by private tutors He served his apprenticeship
with John C. Innes an English engineer, at Kingston, and in 1851
assisted in making the first surveys for the Montreal and Kingston
(now G.T.) Railway. He was assistant engincer of the Brockville
and Pembroke, and Montreal and Bytown Railways, in 1853-4.
Practised his profession in London, Opt., and was assistant engi-
neer on the construction of the Grand Trunk Railway between
Detroit and Port Huron, Mich  Practise ! his profession in Belle-
ville, 1860-67 He was resident engineer on the Intercolonial
Railway, in Nova Scotia and New Brunswick, from 1867 to 1874.
He was resident and district engineer on explorations, surs vys,
construction and maintenance on many portions of the Canada
Pacific Railway between Lake Huron and the Pacific coast. In
1875, having completed 1,100 miles of instrumental surveys with
two parties, in one season, across the plains and up to the summit
of the Rocky Mountains, he completed the first actual measure-
ment from sea to sea in Canadian territory. In 1879 he made an
exploration from the mouth of the Skeena River, in British
Columbia, through the Peace River valley to Winnipeg, for the
Canadian Pacific Railway He was resident engineer of one of
the difficult sections in the mountains of British Columbia during
construction until 1886. He made an examination of the Straits of
Northumberland, and projected railways, in connection with the
winter crossing to Prince Edward Island, in 1878. Latterly he has
* been engaged upon important arbitrations, and was recently chair.
man of the Lachine Canal Commission. He is now employed as a
consulting engineer in Ottawa. He was elected a member of the
Institution of Civil Engineers, London, in (878, and of the Cana-
dian Society of Civil Engineers, at its formation in 1887.

Arax MacnoucaLn was educated in Edinburgh, Scotland, and
served his pupilage under Mr. Charles Jopp, consulting engineer
of the North British Railway Company, under whom he had charge
of several important works, especially on the Dalkeith branch of
the N. B. Railway. He came to Canada 25 years ago, and was
employed on preliminary surveys and construction of the first sixty
miles of the narrow gauge railways, as clief assistant under Mr.
Wragge, consulting engineer, leaving the road before completion,
He had charge of construction of the North Grey branch of the
Northern Railway He was for four years in the Department of
Public Works, in ctarge of harbor and river improvements on the
upper lakes and lower St. Lawrence, in the crisis of 1877 the staff
was disbanded  Returning to Scotland, he obtained employment
in his old company, the North British Railway, as chief indoor
assistant to the chief engineer; had charge of all the survey and
draughting department. Returning to Canada in 1882, he wasa
divisional engiaeer on construction of Canadian Pacific Railway for
one scason, after which he devoted himself to sanitary science, and
commenced practice in Toronto, where he has worked up an ex-
tended practice in every branch of sanitary engineering andscience.
His opinions have been sought by municipalities in every part of
the Dominion on waterworks, drainage, and other health questions,
and also in Newfoundland, where he was offered the city engineer-
ship of St. John's, which he was unable to accept. Before leaving
he received the thanks of the St. Jolin's Board of Health for his
services rendered during an outbreak of diphtheria. Among the
numerous places he has advised on sewage and_water su; ply may
be mentioned Stratford, St. Catharines, Port Arthur, Belleville,
PPeterboro, Goderich, in Ontario, and Brandon, Calgary, and Van-
couver, in the North-West.

0. CuaNuTE was born in France, but having come to this
country in 1838, when about six years old, he is by education and

training an American. He began the practice of his profession as
civil engineer on the Hudson River Railroad in 1849, and thence
went to Illinois in 1853, where he was engaged in the construction
and operation of various railroads, notably the Toledo, Peoria &
Warsaw, and the Chicago & Alton, on both of which he became
the chief engineer. In 1867 Mr. Chanute went to Kansas City
and built there the pioneer bridge across the Missouri River,
which attracted considerable attention in consequence of the appre-
hended difficulties. He also constructed, as chief engineer, three
or four different railroads in Kansas, and became superintendent of
oneof them. In 1873 he returned to the East as chicf engineer of
the Erie Railway, to take charge of the extensive improvensents
planned by the management which wrested this property from
Gould and Fisk. In subsequent ycars he was engaged in several
other large railway works in the Mississippi valley and the West.
He now resides in Chicago, where, among other work, he is devel-
oping a process for preserving railway ties. Mr. Chanute was presi-
dent of the American Society of Civil Engincers in 1891, and in
1893 he was the president of the temporary association of the ht-
teen engincerinf societies of the United States and Canada, which
maintained headquarters and promoted the International Engineer-
ing Congress during the Culumbian Exposition. He became a direc-
tor of the Canadian Society of Civil Engineers in 1894. Mr. Chanute
has contributed a considerable number of professional papers to
the transactions of the several societies of which he 1s a member
and to the press, the latest thing being a series of articles upon the
very unusyal subject of *'Progress in Flying Machines,”" which have
just been republished in book form.

PeT8Rr ALEXANDER PETERSON,Who is the present presidentof the
society, was born in 1839 at Niagara Fails, Ont., and is the eldest
son of Wm. Lounsberry Peterson and Susan Macmicking, who were
both descended from United Empire Loyalist families. Mr. Peterson
was cducated partly at aschool-in Stamford -and partly by private
tuition, and he went thfough the enginecring course at Toronto
University. In 1859 he was articled to Thomas C. Keefer, C. M.G.,
with whom he remained asa student and assistant till May,
1867. During this time he was engaged on the Hamilton & Port
Dover Railway, the Hamilton \Water Works, a survey for the
Georgian Bay Canal, and the construction of some large dams upon
the Grand River at Paris and Brantford, besides doing a general
consulting engineer’s business in the Queen City. In 1867 he ac-
cepted a position on the Great Western Railway of Ca-
nada, and in the same ycar Decame resident engineer
on the New York, Oswego & Midland Railway. After
being engaged for three or four years on I. C R. survey and
construction work, he was appointed chief engineer for the Toronto
waterworks, where he carried out the scheme recommended by
T. C. Keefer and E.S. Chesborough. In 1875 he accepted the
position of chief enginecr on the railways being constructed by the
De Boucherville Government from Quebec to Montreal and from
Montreal to Ottawa. 1t was in this year also that Mr. Peter-
son removed to Montreal, though he retained charge of
the Toronto waterworks for two ycars more. He resigned his
appointment under the Quebec Government in 1881, though
he had enjoyed the fullest confidence of three administra-
tions, and he was requested to withdraw his resignation, though his
line of conduct throughout was appreciated by the Government,
however, apparently such was not the case with the contractor, who
assailed him with much vigor  On the completion of the railway
between Quebec and Montreal in 1877, the contractor refused to
hand it over to the Government, but continued to run it for his own
benefit Attempts to get possessicn of the line failed, until Mr.
Peterson undertook the task. His efforts were crowned with suc.
cess, and the Government was so satisfied with the able manner
in which he had performed a difficult task that he was appointed
general manager. In the meantime, he buil( the Chaudicre Bridge
over the Ottawa River, just above the Chaudiere Rapids. The
building of the St. Lawrence Bridge was accomplished under Mr.
Peterson’s direction in 1886, and besides this he built the St.
Anne's and Vaudreuil bridges over the Ottawa, on the Ontario and
Quebec section of the C.P.R., and he directed the Sault Ste. Marie
Bridge. He is now chief engineer of the Canadian Pacific Rail-
way, and besides being president of the Canadian Society of Civil
Engineers, is a member of the Institution of Civil Engincers. In
1892.93 he was a director of the American Society of Civil
Engincers.

GranvILLE C. CuxningHAM, M.I.C.E., learnt the profession of
acivil engincer in Edinburgh, Scotland. After having been engaged
in various railway works and other enginecring enterprises in the
old country, he left his native land in 1870 and went to Hondurasin
Central America, where he had charge of part of the survey ofa
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trans-continental railway that was then projected. The outbreak of
war between Honduras and San Salvador Lrought this enterprise to
an untimely end, and in 1871 Mr. Cunningham came to Canada.
Since then his work has connected him with many of the chief
railway schemes of this country. In the early railway building in
Western Ontario he had charge of construction on the Wellington,
Grey & Bruce lines, now merged in the G. T R. system. In 1874
he had charge of a party on the preliminary surveys for the Canadian
Pacific west of Winnipeg (then Fort Garry), and bhis party was one
of the first, if not the first, to continue work on the prairie during the
winter and to brave the hardships of the Nor'.\Vest during that try-
ing season. Ie was afterwards, for four years, engineer in chargeof
the maintenance and operation of the Prince Edward Island Rail-
way and of the harbor works there. Subsequently he turned his
attention to railway law, with the purpose of giving up the cngineer-
ing profession, and for two years lived at St Thomas, Ont., as the
resident solicitor of the Canada Southern Railway In 1882, however,
he was appointed chief engincer of that line, which position he heid
until its amalgamation with the Michigan Central. He then took up
contracting, and built the double track branch of the Michigan
Central, from \Welland to Niagara Falls, in connection with the
great cantilever bridge across the Niagara gorge, which work was
finished in the end of 1883 In 1884 and 1885, two years were
spent on the Rocky Mountain division of the C. P. R. as assistant
of the manager of construction, concluding with a winter spent at
.the summit of the Selkirks, for the purpose of observing the snow
slides and designing snow sheds--an occupation of no small danger.
After this he was again a contractor, and in 1887 and 1889 carried
out contracts for the construction of part of the Temiscouata line
near Riviere du Loup, and of the C. P. R. short line near Sher-
brooke. 1n 1889 Mr. Cunningham was appointed assistant city
engitieer, and afterwards city engineer of Toronto. Here hisatten-
tion was turned to clectric street railway matters, and it was on the
report made by him to the City Council of Toronto, that the sys-
tem now in operation there was adopted. In 1892 he was appointed
chief engineer of the Montreal Street Railway, and the work of
converting this from a horse toan electrical system has been carried
out under his direction. In 1893 he was ajpointed manager and
chief engineer of the Montreal Street Railway. In 1878 Mr.
Cunningham was elected a member of the Institution of Civil
Engincers of London, and has contributed papers to the
transactions of that society, notably one describing the con.
struction work on the C P. R in the Rocky Mountains, which was
separately published by the Society with cognate papers in pam-
phlet form. He was also among the first members of the Canadian
Society of Civil Engineers, and was recently elected a Fellow of
the Royal Colonial Society of England. )

FIXING STEAM PIPES.

When putting up a steam pipe between boiler and engine, it
should be made to slope slightly toward the engine, so that all the
water and condensed steam will be carcied forward, as it cannot be
made to run back against the flow of steam ; for water unce in the
pipe must move forward, and if no outlet is provided it must travel
through the cylinder of the engine. The water can be kept from the
engine by putting a separator or water catcher in the horizontal pipe
near the last end before it reaches the engine. A small pipe will lead
from this back to the boiler, trapping the water before it reaches
the cylinder By the use of this simple arrangement, says the
Stationary Engincer, the steam supplied to the cylinder will be
much dryer and give better results in doing the work; it will also
remove the injury to the engine on account of entrained water.
The pipe leading back to the boiler need not be larger than 3{ or 1
inch for engines of 100 horse-power or less  If a water glass forms
a portion of the return pipe, it will show that 3 surprising amount
of water is returned from the steam pipe to the boiler. The water
would otherwise have gone through the cylinder, requiring a
greater amount of lubrication, assisting or causing leaks and pre-
senting a possibility of great danger to the engine. In boiler tests,
the steam which is condensed in the pipe and the water carried off
by priming, is often credited to the coal, when a large portion of it

is due to priming effects. The condensation of steam in the steam -

pipe is much greater than is generally supposed, and is always so
much that greater cconomy in fuel would be obtained if the pipes
were covered with some good non.conducting substance. The dif-
ferent forms of separators employed in steam pipes serve an excel-
lent purpose in providing dry steam only to the engine, but if
steam pipes were well covered the work required of the separator
would be vastly reduced.

GREAT TRANSCONTINENTAL SHIP AND GOLD
DUST CANAL.
The following clever burlesque of the joint stock company pro-
moters' literature is from the Toronto World ;

This canal will start with the moderate capital of $5,000,-
000,009, divided into 5.000 shares of $1,000,000 each. It will be
constructed through Canadian territorics as a mean gradient be-
tween the Atlantic and Pacific oceans, piercing the Rocky Moun-
tains with a tunnel 3oo feet square, which will be lighted by elec-
tricity produced partly by the canal, but chiefly by the perpendicu-
lar currents flowing down through crevices from the mountains
above.

It will bave a water depth of 84 feet 3% inches, and will thus
accommodate ships built in the next century. It will carry the hot
current from the Pacific to the Atlantic, similar in speed and effect
to the Gulf Stream, and will raise the temperature of the North-
West above the freezing point the entire winter. In addition, the
hot chinook wind rushing through and blowing from the mouth of
the tunnel will give two crops of wheat a year within a radius of
500 miiles,

It is expected the sharcholders will not be called on to pay up
more than 174 mills on the dollar, when the enterprise will pay
not only its own way, but will pay up the sharcholders’ stock in
full, leaving a large surplus for a reserve fund. The Rocky
Mountain portion of the tunnel, penetrating the richest gold and
silver deposits in the world, will furnish unlimited capital in these
metals as the work goeson, and the larger the tunnel the greater
will be the profits. The gold dust, which will be washed off from
the completed tunnel by the current, will be caught in traps at
fixed points. It is estimated the concern will pay 20 per cent.
annually on capital stock without collecting a cent of toll ; in fact,
the friction of passing vessels will increase the yield of gold dust.

Canals of this kind are known to be in operation on the planet
Mars, and we have engaged the services of the eminent astronomer,
Swiggins, who is ncw taking measuremeants, and will soon furnish
specifications and details of the same. The work will be facilitated
by use of our Patent Lightning Scoop Shovel, warranted to excavate
clay or rock with equal facility. Investors who study our enlarged
prospectus will see that it is mostly as a matter of favor that we
offer any stock to the public. The following well known financial
men being officers of the company js a guarantee of good faith ;
Hon. S. W. Indle, president; C. Heat, vice.president ; D. Faulter,
Esq., treasurer; S. Teal, sccretary: Will. Bur. Stup, managing
director.

PHENOMENON OF ELECTRO-MAGNETIC ROTATION.
In arecent issuc of the Elekirotechnische Zeitschrift, Mr. M.
Jullig refers to a phenomenon of this character. He states that if
a hollow copper ball be suspended by a thread in the field of an elec-
tro-magnet, the coils of which are traversed by an alternating cur-
rent, a turning movement is generally produced in the ball, causing
it to rotate. This rotation, however, does not take place (1) if the
centre of the ball lies in the plane at right angles 1o the plane of the
magnet and to the line joining its poles; (2) if the centre of the
ball lies in the plane of the magnet. In cvery other position the
ball rotates without being artificially started; but it is necessary to
work with large forces, as the rotation is due to a small difference
of impulses. A diagram of the poles and ball in plan will show
that each pole makes an induced current in the sphere, and the re-
sultant current is more strongiy acted on by one pole than by the
other. The phenomenon might possibly be used in the construc.
tion of an ampere-hour mster for use with alternating currents,

AVYERAGE WEIGHTS PER FOOT OF WROUGHT

IRON PIPE.
lnsldcsll):l?t;aeter. P‘c‘i'Ci o‘:!. Inside Diameter. P‘c‘:c!x'%}:t
Y%inch...... . .24pounds 3 inches........ 7.54 pounds
Kinch........ 42 pounds 334 inches........ 9.05 pounds
34 inch........ s6pounds 4 inches........10.72 pounds
14 inch <o Bspounds 4% inches........ 12.49 pounds
3{ inch.,...... 11zpounds 5 inches........14.56 pounds
1 inch........ 1.67pounds 6 inches........ 18.77 pounds
14 inches...... 2.25pounds 7 inches........23.41 pounds
1} inches...... 2.69pounds 8 inches........ 28.35 pounds
2 inches...... 3.66pounds 9 inches.........34.07 pounds
234 inches...... 577pounds 10 inches........40.64 pouads
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D@HGLAS BR@S

Metalllc Ceilings
Skylights

Slate Roofing
Sheet Metal Work

-
Tho Trade Supplicd

124 Adelaide St. W., TORONTO

‘Phono 860

‘“Feorrona”
“Hematite" and
*Foundry”

Pig Iron

MANUFACTURED BY

EW GLASCOW ROW, GOAL & RAILWAY €0, LID.

FERRONA, NOVA SCOTIA

Will give better results than any mixture of imported
irons. The former for strength cannot be sur-
passed, the latter for smooth, soft castings
and as a scrap carrier cannot be equalled.

Complete analysis furnished when required.
Shipments made promptly. Quotations by wire where necessary.

Bertram Engine
¥orks Co.

Successors to Doty Engine Works Co.
and john Doty Engine Co,, L1d.

Maoufacturers of

Marine Engines Corliss Engines
Hoisting and Vertical Engines
HMarine, Stationary and Portable
Boilers
Roberts Safety Water Tube Bollers
Mosher Water Tube Marine Bollers
Mining Machinery, Ore Crush-
ers, Stamp Mills
and General Machinery.

>~ 3 Prompt ship and satisfactory fi
s of all cantracts.

Estimates and prices on application.

£ GERTRAM ENCINE WORKS CO.

Bathurst and Niagara Sts.
TORONTO

Foundry Facings
East India Plumbago
e Core Gompound
Moulding Sand, Fire Clay, Foundry Supplies, etc.
Hamilton Facing Ml Co., HAMILTON, ONT.

From 1 to 40,000 1bs. welght

of Open Hearth, Chester or
Bessemer Steel.
Gearings of all kinds, Crank Shafts
Knuckles for Car Couplers,

HARVEY GRAHAM, Sccretary
Cross. Head: Rockers, Piston Heads

S TE EL etc., for Locomotives.
Steel Castings of every Description.
Chester Steel Casting Go.
Office: 407 Library St., Phll:delphxa.
Works: Chester, Pa. Pa

HE HOUCHTON PATENT
KEY-LOCK WRENOH

is strong and durable, and for casy *and rapid adjustment it has no

cqual. Ask your dealer for it.
Afado {n nll atzes by

THE PARIS TOOL MFG. €O., Lid., - PARIS, GNT.

MINING and MILL
MACHINERY -

Steam Engines, Rock Crushers, Boilers, Derricks
Steam Pumps, Water Wheels, Brass and fron
Castings of every description . .

.
ALEX. FLECK, vulean Iron Works, OTrawa

CASTSTEEREIL-WORKS

OF

FRIED.KRUPP, cewany

REPRESENTATIVES FOR THE DOMINION OF CANADA:

JAS. W. PYKE & CO,

35 St. Francols Xavler St., MONTREAL.

Locomotivo and Car Whoe! Tyres. Stool Tyred Wheols. Axlos.
Crank Pins. Forgings, &c., &c.

ESSEN,

THE HAMILTON ENGINE PACKING CO.

MANUFACIURERS OF

Clappisen’s Improved Exzpansion Ring, Sectional Ring, and
Coil, Square Flax, Usndurian and other Sheet Packings. .

OUR SPECIALTIES. ~Expaastion and Sectlonal Riag and Coil Packinge, Volcanizd
Common Ruobber and Ralnbow Sheet Packings, Ralabow Tabe Caslet Packing, Square Flax Water
and Miliboard Packizg. Leatber and Robder Belting, Lace Leather, Mineral Wool Steam Pipe and Boller Covering,

Tobe Scrapers, Boiler Purger, ete. Wate fxx Clsculars, Price Lista, etc.

25 King St. W. R
HAMILTON, ONT. X

Plux Wire Insection.
ng, Asbestos Wick
Champlon
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;gnd.us’cri a‘l_J\(o‘t'es.

‘Tue Mimico, Ont,, Sewer Pipe Co. is in liquidation.

Tur manufacture of needles and pins has been started in Mon-
treal by the Canadian Needle Co.

KasTNER's tannery, Sebringville, Ont.. has beea destroyed by
fire.

CarLeTON Prace and Eganville, Ont., have decided to build
town halls.

Tue Maialand Pottery at New \Westminster, B.C., has started
operations.

AN elevator will be built by Atchison & Co, High Bluff, Man.,
this summer.

Mr. FRASER is establishing a machine and woodworking shop
at Grenfell, Assa.

THE Stratford, Ont., Bridge and Iron Works are preparing to
enlarge their works

\W. H. Hersury talks of removing his boot and shoe factory
from Preston to Guelph.

Texoers will shortly be called for the building of a new iron
bridge at Norwich, Ont.

Pirorin Bros, of Hamilton, are reported to be starting a
ginger ale factory at Brockwille.

MorraTT & Kincu, Peterboro®, Ont, have taken over the foun-
dry formerly run by jobn King & Sons.

Tae liquidators of the Reed and Currie Iron Works Co. of
Victoria have restarted the business. )

Tue Ottawa Car Co. are building an addition to their factory.
It will be 100 x 40 and three stories high.

Tue British Columbia Iron Works Co. (Ltd.), of Vancouver,
have declared a dividend of 10 per cent.

ARRANGEMENTS have been made to re-start the Napance paper
mills under the management of john R. Scott.

LaseLLe, Greaves & CiIe have opencd a factory in Montreal
for the manufacture of travelling bags, valises, etc.

\WinsipeG Committee of Works are asking for tenders for con-
structing block pavements in that city to cost $27,000.

Tue Winnipeg Board of Works call for tenders for the iron
superstraciure of the Boundary street bridge, cost $22,000

Tue old pipe factory at Three Rivers, Que., is being repaired
and enlarged. and $12,000 worth of new machinery added.

M=a. McDougart, engineer of Pecl Co., Ont, is prepariog
plans for a steei bridge aver Mimico Creek. near Summerville.

Joserit DusperpaLe had his arm broken in three places while
fixing a pulley on a shaft iz Steinhoff & Gordon's mill at Wallace-
burg.

THE new improved kiln, which Isaac Bechtel & Son are build-
ing at Waterloo, Ont.. will have a capacity of 300,c00 bricks per
month. -

Joux M. Frexcn & Co., dealers and manufacturers of paints
and oils, Taronto, have assigned. Liabilities and assets about
$15,000.

Tue contract {or the steel bridge between St. Stephen, N.B.,
and Calais, Me., will be awarded soon, the engineer's plans being
deemed satisfactory.

Tne Merchanis' Manufacturing Co., Montreal, Que, have
installed a 1,000-gallon fire-pump in their mill, made by the Northey
Manufactaring Co, Toronto.

Tue F. S. Henderson Manufacturing Co will establish a fac-
tory at Brantferd, Ont., for the manufacture of pneumatic sulky
wheels, horse clippers, etc.

Tue Lake of the Woods Milling Co.’s flour mill, at Portage la
Prairic, Man., will have its capacity increased to Soo barrels a day
by the'addition of new machinery.

Carr Notax of the Montreal fire brigade has left for St.
Johns, Nfld., where hz is to reorganize the brigade there at the re-
quest of the Newfoundland Government.

Tue contract for the Provincial Home for Aged Persons, at
Kamloops, B.C., hasbeen awarded to Murdock McLeod, of Vancoa-
ves, for $25,000. Work will start at coce.

A Provixciar Exhibition will be held at Quebec from Sep-
tember z0th to 15th, and the Government has decided to givea
grant of at least $12,000 towards its cxpenses.

ALugrx1, B.C., paper mill will soon be in readiness for opera-

tions.
ComprTon's new grist mill at Little York, Ont., has begun

operations.

Tur Vernon, B.C., Pump and Irrigating Co. have dissolved
partnership.

It hasbeen decided to buiid four bridges across the marsh near
Pelee Island, Ont.

A $5,000 bonus has been granted to the owners of the Rich-
mond, Que., dam.

Tue opera house and the new bridge at Strathroy, Ont.. are
now nearly completed.

A New paper mill is to be established in Campbellford, Ont.,
at a cost of $350,000.

ST. ANDREW'S congregation at \Winnipeg will erect a new
church, to cost $30,000.

E. P. ELuis & Co., of Milwaukee, are fitting up a roller process
flour mill at Sarnia, Ont.

Tue Etna Mills, Tavistock, Ont., which were recently burned
down, will be rebuilt at once.

Ax annex, with a capacity of 7o bads, is being constructed at
St. Michael's Hospital, Toronto.

H. J Havv has purchased the planing mill at Berlin, Ont., for
$1.~00, and will put in a new boiler.

Tur Lamont Glass Factory at Trenton, N.S., has been under-
going repairs, but is now hard at work again.

J. Havey of Arnprior offers a free site to any manufacturer
who will establish an industry in that town.

Mg. C. E. Moveg, of Berlin, Ont., has started a factory for
the manufacture of ivorine collars and cuffs. :

Jous Laurie & Bro., engine builders, of Montreal, are tuming
their business into a joint stock company.

Work is going on apace at the E. B. Eddy Co.’s new factory
at Hull, Que., for the manufacture of pails, etc.

Tue Oatario Car Works at London, Ont, were last month
scorched by fire, the damage being about $35.0%0.

IxGLis & Scxs' engine and boiler factory. at Toronto, has
been damaged by fire. Loss over $5.000. Fully insured.

ARRANGEMENTS are being made for the erection of the new
Canada Life Insurance Company's buildings in Montreal.

AN explosion took place in the Acadia Powder Mills, at
Waverly, N. S., last month. Fortunately no life was Jost.

TExDERS are asked for the building of a bridge over Big Shik-
tehawk stream near Lockhart's Mill, N.B —St. Fokn Telegraph.

Jesse Coox’s saw-mill, planing mill and sash factory at
Zephyr, Ont., have been burat. Loss about $t0,000: no insur-
rance.

Gorobie & McCutrogi, of Galt, have bought the fiour miltat
Highgate, Ont.. at public auction, for $11,000. The will will be
remodelled.

Tue St. Albert Grist AMill, Edmonton, Alta., has been burned
down. Loss about $5,000. No insurance. The cause of fire is
not kaown.

Hovey Bros.’ pork packing factory at Neorth Hatley, Que.,
has been entirely consumed by fire. "Loss about $11,000 ; insured
for $4.000.

Fire last month did damage to the amount of $20,000 or more-
at the Singer Sewing Machine Co ‘s premises in Montreal, Covered
by insurance.

TrE clevator at Belwood, Ont., has been destroyed by fire,
including 2.000 bushels of wheat. Insurance, $5000. Canse cf
fire unknown, .

TiEe new lazaretto at Tracadie, N.S., will cost $50.000. It
will be built of local sandstone. The cost will be about $2,000
for each inmate.

Tue bill which came before the Ontasio Legislatore, having
for its object the compulsory examination of stationary eagincers,
was defeated by 24 to 12.

Tns Hardware and Metal Association at a meeting in Mon-
treal recently, came to the conclusion that the new tariff needed
simplification in several details,

Tug furniture firm of D. Hibaner & Co, Berlin, Ont., have
dissolved partnership. Mr. Hibner will carry on the business,
while his partner, S. T. Doclittle, has started in business in
Ingersoll.
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Work has begun at the Quebec Paper Bag Co.'s factory at St.
Sauveur.

Tur estimated cost of the proposed high-level bridge from
Lacroix to Berri street, Montreal, is $100,000.

Tug C. P. R. shops at Toronto Junction have closed down
indefinitely, throwing a number of men out of work.

] F.Teep, of Dorchester, N.B., has the contract to build the
new art building at Sackville. The price is $25,000.

W. P. McNete & Co., New Glasgow, N S., are busy making
farming implements, while their new machine shop is being rebuilt.

Tie syndicate who purchased the St John, N B., electric
street railway are talking of crecting a first-class $250,000 hotel
there,

No. 2 bridge at Woodbridge, Ont , is now being completed.
There was a good deal of delay in construction, owing to quick-
sands being met with.

Tue Consumers’ Gas Company, of Toronto, are conferring
with the city council as to the establishment of gas works on the
island.

Tueg Mechancs” Supply Co. Quebec, have issued a neat
card announcing their special agencies in plumbers® and engincers’
fittings.

J. Hoaenrie & Soxs' flour and oatmeal mill at Keene, Ont.,
with a quantity of grain and oatmeal, have been burned down.
Loss, $3.000; pastly insured.

M=as Durotr, the widow of the fircman who was killed at the
Monklands Convent fire at Montreal last year, has brought an action
against the city for $10,000.

Wu. Parks & Sov, Ltd., the well-known cotton manufacturers
of St. John, N.B., have just put in at their mills some new boilers
made by Jas. Fleming, St John.

A. E PeTERS, president of the Record Foundry and Machine
Company of Moncton, N.B, visited Montreal last month on busi-
ness connected with the firm’s city branch.

PeTer axD HECTOR MCcCRAE, and F W. Powell and F Aikel,
C.E, all of Ottawa, have been incorporated as 2 company to manu-
facture imitation walnut. Capital, $100,000.

IT has been decided to hold an cexhibition in Montreal this
year, the prospects for success being good  The directors hope to
make it a more extensive affair on several lines.

A worksax named Bauchene, employed in Robert Scott's
sawmill at Black River. near Three Rivers, was caught in an end-
less band. and after suffering terrible injuries was killed.

MONTREAL water works committee are calling for tenders for
a double horizontal turbine whee! of 300 horse power ; also for ten-
ders for bricking the new boilers at the low level pumping station.

Cuas FawcEeTT, the burning of whose foundry at Sackville,
N.B ., was mentioned in a late number, has begun the ercction of
his new foundry and machine shop, which he says will be larger
than before.

THe first tenders for new turbinesat Montreal were put off and
others called for. .\mong the new terms is one that the contractor
must begin work within twenty days and complete it witbin four
months.

Thie Railway Committee of the Privy Council having had the
case of the Thistle street bridge, at Sarnia, under consideration,
have decided that there is no reason why the bridge should not be
built.

Tue Robb Engincering Co . of Amherst, N.S, are cquipping
David Wheaton's saw-mill, at Midgic, N §, with machinery, in-
cluding an Armstrong engine, Monarch boiler, a rotary mill and
an cdge trimmer

Dosatpd Frasgr's new sawmill at River du Chute, N B, isto
be fitted with engines of 150 horse-power.  The main building 1s to
be 130 x 45 ft.. besidescngine and boiler house, and annex (o x 23,
with fire-proof roof

Tue Brockville Gas Light Co. is applying to the Oatario Gov-
crnment for power to change its name to the Brockville Light and
Power Co (1.td.). to increase the capital stock to $250,000, and
make its charter perpetual.

A corrusroNnext of the St. John's, Nfld., Herald says that
the Newfeundland and N. Western Ry. of 54t island has already
been of immense importance in developing the resources of the
interior. Several mills, producing 20,000,000 feet of lumber, are
the creation of the railway, and other branches of trade that would
not have cxisted without it are being opened up.

‘Tue Canadian Typograph Co, Windsor, Ont., are applying for
incorporation, with a capital stock of $250,000 They will manu.
facture the Rogers typograph.

ALBERT McLAREgN, who is to be manager for the new Pressed
Brick Co., of Buckingham, Que., says the works will be equipped
with the best and most modern machinery.

Tue Hamilton, Ont., Sanitary Association has elected the {ol-
lowing officers: President, A. G. Ramsay ; vice.presidents, Dr.
Barns and Adam Brown: treasurer, Dr. Rennie; and secretary,
M. W. Hopkins.

Tue National Bakery Co., formed for the purpose of supply-
ing Montreal with cheap bread, will begin the crection of their
bakery very shortly, and hope to be able to start operations ic a
couple of months.

M. E. Keers has the contract {or buildiog the new R. C. theo-
logical school and ecclesiastical seminary at Halifax  The contract
price is $30,272, and the building is to be finished by November
15th.  J. C. Dumaresq is architect.

Tue Board of Works of the Toronto City Couacil recommends
the widening of Queen street subway, and the diversion of Dufferin
avenue to the intersection of Queen street and Gladstone avenue.
The estimated cost of the work is $1.41.000.

J. Muckrestox & Co., wholesale and retail hardware mer-
chants, Kingston, Ont , arc asking their creditors for an extension
of time. Liabilities $35,000, with assets considerably in excess of
this sum, though not immediately realizable. :

Tue council of the municipality of the city and county of St.
John have voted in favor of an Act authorizing the borrowing of
$5.000 for the purposec of providiug Fairville, N. B., with a supply
of water, fire engines, etc., for the protection of the town.

Moxtrear Fire Committee will ask this year for $209,178.
They want 2 new steam fire engine, hose and covers. Over §21,-
000 is needed forithe fire alarm department. The committee also
ask for $60,000 for a new statioa in the West Ward, and $16,000
for one in St. Mary’s Ward.

Tue following bave been elected officers of the E. B. Eddy
Company (Ltd.), Hull, Que. : President and managing director, E.
B. Eddy ; vice-president, S S. Cushman ; general superintendent of
works and director, G. H. Millen; solicitor and director, J- ]
Gormally, Q C.; secretary-treasurer and director, W. H. Rowley.

Tue Goldie Milling Co. (Ltd.), headquarters at Ayr, Ont., are
applying for incorporation  The capital stock is $180.000, and they
will carry on mazufact ring and business connected with flour and
oatmeal milling. The applicants are David, John, and George E.
Goldie, and R. Neilson, all of Ayr, and Hugh McCulloch, sr, of
Galt, Ont.

CuarLes THACKERY & Co. have the contract to construct an
incinerator in Mountreal for $39.000, of which $32,000 is to remain
in the hands of the city treasurer for sixty days, and be paid only
when the incinerator shall have proved satisfactory. It will be
placed on the Gregory Farm. 1f satisfactory, two other similar
incinerators are to be built for $36,150 each.

EarLy in April, all the men working on piece work at the On-
tario Rolling Mills and the Iron Forging Company's works, at
Hamilton, went out on strike against a redaction in wages, which
the managers say is necessary owing to alterations in the tariff.
Within two or three days, however, many of the strikers had
returned to work, considering it better for them to get wages, even
though they were reduced, than to forfeit their positions.

Tue Mullin Building, Montreal, occupied by T. Hocking, ma-
chive and dic maker.and the Imperial Waterproof Paper Co , has
been burat out.  Loss on bailding and plant about $14,000. Pantly
covered by insurance. The fire was caused by the boiling over of
a cavldron of tarin the Imperial Waterproof Paper Company's
premises A fire.ladder ~agon on its way to the scene of the fire
collided with an elzctric car, and one of the horses was so badly in-
jured that it had to be killed.

Coxrracrors who are not acquainted with the Quebec laws
will be instructed by reading the following case which was recently
decided in Montreal : —Judgment was delivered in the case of
Sicyes wersus Cure Sentenne ¢f al.  Plaintiff was leased the
premises now occapied by the Compagnic Gencerale des Bazars, but
he was not allowed to enier on the date fixed. He soed and was
awarded $149.784 as damages  Cure Sentenne then soed the ton-
tractors in warraaty and they were condemned as {ollows: Cana-
dian Bridge and Iron Company, $1222S; Paoze and Lamarche,
$146.70:; Pelleticr & Co., $56 73: Brodeur & Lessard, $13486;
Bourgounin & Cadicux, $400.50; Jeremie Dufresne, $551. The
costs amounted to $525.
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J. N. Greexsiuslps & Bros, of Montreal, propose to start
= large manufactory near the dam at Richmond, Que., it is said.
The nature of the proposed industry has not been made known.

THEe contract for the erection at Ashherst, N.S,, of a building
for the care of the harmless insane, has bzen letto Chappele Bsos ,
of Tidnish, the price being $7,450. It will be two stories and a
half high, andis to be completed by December 1st.

MRg. ALaN Macpougarr, C.E., is laying out a system of
sewerage for the town of Goderich. The small sewer system will
probably be adopted. The sewage can be readily purified by
downward intermittent filtration through sand, the sub.soil being
well suited for that purpose.

Tue Toronto Type Foundry Co. have been appointed agents
in that city for the Kerr Water Motor Co., of Niagara Falls, Ont.
The Kerr Motor Co. have published a table giving the various falls
or pressures of water required to develop a given power or speed
with a motor of a given price.

Tue Lawton Saw Co., which was recently reorganized at St.
John, has bsen remioved to Johnson's wharf, where they have a
three-story building 100x 40 {t The power is supplied by an
electric motor. The company, says the Suxn intend to increase
their force from 12 tu 25 hands this year.

It is understood that William \Whecler, formerly a prominent
man in the directorate of the Pender Nail Works Company, is
organizing a new company, who will soon put in operation a factory
for the manufacture of wire nails. The capacity of the new works
will, it is said, be 50,000 kegs per year. - St Fohn Sun.

A xew foundry forarchitectural iron work, called the Dominion
Ornamental Iron Co., has been started in Nazareth st., Montreal,
under the management of T. J. Baldon, for several years with H.
R. Ives & Co. John B. Roseis interested with Mr. Baldon, and
the new firm should have a good field.

A. H. B. MacGoway, of Vancouver, has formed a company
in Montreal, with a capital of $50.000, whose objent will be to con.
vert the offal of the salmon cannerics on the Fruser River into oil
and guano by a new process, the invention of Prof. Schweizer.
The company will be called the B. C Oil and Guano Co.

Tue Canada Paper Company say that if the corporation of
Windsor Mills, Que., will build a dam on the river, the company
will expend $40,000 on a plant and put in water-wheels and
dynamos for a supply of power sufficient to run their entire works.
Then tbey will build a pulp mill at an expense of about $60,000.

Tug Montrcal Glass Works, employing about 500 men, are
likely to close down unless a reduction of wages is agreed to by the
men. Alterations in the tariff are alleged to be the cause of this
state of things The Hamiltoa and Burlington Glass Works, all,
like the Montreal factory, operated by the Diamond Glass Co., are
also closed down. . .

H S May's hardware store at Huntsville, Ont., has beecn
burned down. Loss about $20,000; insured for between $r0,000
and $12.000 The conflagration, which originated in a burning
rebbish heap setting fire to some coal oil, rapidly spread until the
chief portion of Huntsville was in ashes Loss, besides the above,
about $110,000 ; insurance, $39,000

Joux BariaxTise’s proposed foundry at Preston, Oant., for the
manufactare of woodworking machinery, will be a two-storey stone
building, 200 x 100 feet, and will cost, including equipment, about
$20,000. Presion municipality has granted Mr. Ballan.inc one
acre of land exempt from taxation for ten years, and a loan of
$10,000 tobe repaid in tea equal jnstalments.  Mr. Ballantine was
formerly with Cowan & Co. uf Galt.

CLagK, SxiLriNgs & Co., who recently established a large
spool wood factory at Newcastle, N.B., referred to in this journal,
now have two saw-mills employed preparing the wood. They are
getting ont about ten million feet this year, all the wood being
white birch. The headquarters of the firm arc in Boston, Mass.,
and Glasgow, Scotland, and nearly all the spools arc shipped to
the latter city for the thread trade.  The manager at Neweastle is
Chas. D. Manny.

R. H. Bucuaxax & Co, Montreal, have placed fiveGoo b p.
condensers and two pumps and receivers for the Moatreal Street
Railway Power House: one large and powerfal pamp for the Stand.
ard Life Insurance Co., Montreal: two for the Richelicu and Onta.
rio Navigation Co. ; two for the Chemical Works at St. Heari, and
five for the Parry Sound Railway. They are Cahadian agents for
the Worthington Old Reliable Doplex Stcam Pormp. One 10,000,
000 imperial gallon pomping engine has been sapplied for Montreal
works this year.

j{ailwa,g and]\/@:im eWS.

Work is going on quickly now on the new wharf at Roberval,
ue. -

© Tue Canada Eastern extension will be built as far as Black
Brook, N.B., during this summer.

Tue St Lawrence & Chicago Steam Navigation Co. (Ltd ) are
increasing their capital from $100,000 tn $200,000.

Tue car shops at Charlottetown, P.E I, are busy getting roll-
ing stock in readiness for spring and summer traffic.

J. W. Muxro, Pembroke, Ont., has the contract for all the
bridge work on the C. P. R. between Pembroke and Port Arthur.

J- E. HupparT has becomed convinced that the best British
port for the.proposed fast steamship Jine would be Southampton.

Tue G.T.R. will erect engine sheds at South Quebec this sum.
mer—probably on the site at present occupied by the cattle
market.

Tue sheriff’s sale of the Montreal and Sorer Railroad, which
was to have taken place early last month, was again stopped at the
last moment.

Tue Canada-Atlantic and Plant Steamship Company has
decided 1 one of its steamers c3il at Shelburne, N.S., once a
wezk on t . routeto Halifax.

Tne Kingston & Pembroke Railway Company will perhaps
build an extension of their line through the valley of Constant
Creek and Perrault to Eganville

THe British Columbia Tug Company (Ltd.) has been in-
corporated. Capital stock $15,000, with power to increase to
$ro00,000. Headquarters, Victoria.

SHERBROOKE, Que., will grant Quebec Central Railway exemp-
tion from mueicipal taxation for twenty years if they will perma-
aently establish their workshops there.

ALxoNTE, Ont,, town council are being pstitioned to submit a
by-law in favor of the corporation taking $40.000 stock in the pro-
posed line between Bridgewater and Carp.

W R.Cuabpsey is going to England on business connected
with the proposed extension of the C P.R. over the old air line of
the Milwaukee & Superior Raihway into Chicago.

Tue Robb Enginsering Co., Amherst, N.S,, are putting ina
hoisting engine, operating wiadlass and other steam outfit in Capt,
D. S. Howard’s new vessel at Parrsboro, N S.

IxcorroraTION is being sought for the Toronto Junction Rail-
way Co., who will build a linc from Cayuga or Welland on the
M.C.R.R. to Hamilton, and from there to Toroato.

THERE is keca competition among British ports for the posi-
ion-of port-of-call for the new fast Canadian line Cork, Queens-
town, and Milford Haven are among the compstitors.

Tue contract for from 10 to 14 miles of the Lotbiniere and
Megantic Railway from St. Jean des ChaillonstoGlea Lioyd, Que.,
has been awarded to D. G. Lomis & Sons, Sherbrooke, Que.

Tue O.A. & P.S. coostruction from Barry's Bay to Lang
Lake, a distance of 35 miles, will now be pushed ou as rapidly as
possible. It is hoped November 1st will see it completed.

Tue Albert Steamship Co., Bopewell Cape, N B., have clected
W. O. Wright, W. D. Beanett, and E. W. Lynds, directors. The
company are cndeavoring to procure a bsat for the Petitcodiac
River service,

StErs are being taken by somse of the Ontario county coua-
cils 10 make the first class railway mate not exceed 2 rate of two
cents per mile, the maximum second class rateto bs oae and a
quarter cent per mile.

MinisTER HAGGART says the Government has no intention to
closcthe Welland Canal, as reported ; but that the services of a
considerable portion of the canal staff will be dispensed with in
about 18 moaths, as the opening and closing of the gates will then
be probably operated by electricity.

Tarse different Arctic expeditions are to set ont this summer
from St. Joha's, Nfld. One will be a relief party to Bowdoin Bay,
where Licat. Peary is wintering. Another party will be under the
leadership of Prof. Stein, aad, besides making scientific observa-
tions, will endzavor to locate B. Kalstenius, who was lost near
Smith's Sound last year. The third expedition will be sent out by
the United States’ Governmeat to Lady Fraoklin's Bay It pro-
poses to spend four years ia scieatific research.
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Tue Franco.Canadian Steamship Co. have discontinued run-
ning boats between Quebec and France, not having found the en-
terprise a pecuniary success.

GrokGe CoLLins has been appointed general superintendent of
the Central Ontario Railway Company, in place of J. D. Riddell,
who resigned. R. H. Spencer has been appointed treasurer.

Ix the Montreal courts recently, actions were taken against
several vessel ozners for neglecting to have their ships’ boilers
inspected.  They were chiefly owners of tug.boats and were fined
$25 each.

P. McaArTiug, of Westbourne. Man,, will begin the work of
building a new steamer to replace the one burned on Lake Mani-
toba last year. Mr. McArthur 1s 1nterested in lumbering on the
lake.

R G. Ruw and others are applying to the Newfoundiand
Government for asubsidy for a steamer to run between North
Svdney and Port au Basque, where a connection will be made with
the railway now in course of erection.

Tue Walkers have decided not to extend the L. E. & D. Rail-
way to St. Thomas this summer  Chiel Engineer De Gurse, of that
road, says that owing to the stringency in the money market no
construction work will be done by them the present season.

Tuk people of Prescott and Russell counties are agitating for
the construction of the Montreal and Ottawa Railway this sum-
mer. They want Parliament to insert 2 clause in the bill provid.
ing that the line shall bs built as far as Alfred by Nov. 1st and
completed to Ottawa within two years thereafter.

Tue Pembroke Southern Railway Co. are applying to Legis-
lature for power to change their route to Renfrew. The following
municipalities have granted bonuses . \Vestmeath, $30,005: Ross,
$15 000, Portage du Fort, $5.000. Horton, also, gives a certain
amount, and the Government $30,000. Work will probably begin
carly in summer.

1'e Great Northern Railway Co is applying to the Oatario
Governmsnt for $59,000 boaus toaid in the construction of a brid ¢
across the Ottawa at Hawkesbury. This company's line, when
completed and connected with the Canada Atlantic or Parry Sound,
will form 2 new trunk line 350 miles long betwesn Quebsc and
Parry Sound.

Tue estimates for the fiscal year 1894.5 include $126,650 for
railways and canals, $200,900 fur ocean and niver service, $5235,-
720 for lighthouse and coast scrvice, and $26,000 for steamboat
inspection. These items, with the exception of the last-named,
which remains the same, show a considerable decrease on the esti-
mates for the past year.

Tue new steamer ° Thistle,” built by James Andrew, of Oak-
ville, for the Tornnto Island Ferry Company, was launched at
Qakvillc on the 12th April.  The company have also built another
large steamer for the island business, the *Shamrock,” which is
now in Toronto having her engines put in by the Doty Lngmecnng
Works Company. Thesesteamers are both double enders

Tur Ontario and Rainy Lake Railway, which is amalgamated
with the Port Arthur, Duluth and Western, will use the 6o miles of
the latter which have been constructed from Port Arthur to Sandy
Lake From the last named place it is proposed to run the railway
so.mhwcst to Moss township, thea to French Portage. the Articokan
River, Sturgeon Falls and Fort Francis, terminating at the mouth
of Rainy River, a distance of 310 miles

A sew engine of 150-horse power and two boilers has just
been put in at the G. T. R. foundry at Hamilton. At this foundry
the average output of car wheels is 150 per day, in addition to
about fifteen tons of general casting ; besides this enormous number
of wheels and castings, however, there were manufactared during
last year 472 tons of track bolts. nuts. rivets, ctc., and 58t tons of
track spikes The pay-roll amounts to between $93,000 and Stoo,-
000 cach year. The Ezening Times one day last month hagd a very
interesting description of these works.

W. Nieaerson, C.E., has completed surveys and specifications
fur the Wiscasset & Quebec Railway. As projected, the road wall
run from \Wiscasset, Me., north via Alna, Whiteheld, Windsor,
China. Albany, and Unity Plantation, to Bumham, 42 miles. Itis
proposed to continue the line from Burnham north to Pittsfield,
using the Scbasticook and Mooscehead line to Hartland.  Surveys
have been made for a line north of the latter place through St,
Albans, Ripley, Cambridge, Parkmoore, and Guilford. A further
cxtension is proposed from Guilford to Onawa, onthe C.P.R., a
distance of 22 miles. The portion from Wiscasset to Bumnham,
and a branch from China to Oakland, will perhaps be bailt this
year.

A NEw ferry-boat has been built for Indian Town, N.B., by
Elijah Ross, of Carleton, Her dimensions are 39 ft. keel, 41 ft.
on water line, .15 ft. beam, s {t. 5 in. hold.and 43 feet overall. She
has a hurricane deck 10 ft. “vide and 28 it. long, and her capacity is
estimated at about zoo people.

The revenue coming in last year from Montreal harbor was
$318.037. and the expenditure $232:300. The profits therclore
amounted to $86,636, which were applied to the construction of
new works. The revenue for 1893 showed an increase of $26,508
upon that of last year.

A NEETING was held in Moncton the other day, under the aus-
pices of the local board of trade, to boom the dcck scheme described
in these columns in March. Resolutions were passed -:alling onthe -
Dominion Government to assist, and a delegation has been ap-
pointed to go to-Ottawa

Tue Railways and Canals Department's blue-book shows that
the number of completed miles of railway in Canada last year
was 15,320, besides 2,012 miles of sidings. This shows an increase
upon the previous year of 1,764 miles of main line, and 333 niiles
of sidings. The paid-up capital of all the railway companies
amounted to 272,156 375. an increase of $85.708,665 compared
with last year,

Tue Montreal city council has at last decided to authorize the
Finance and Road Committees to proc:ed with the new east end
station. It wasalso decided to make a grant of $300.000 to the
Grand Trunk Railway Company to do awiy with level crossings
‘The estimated cost of the new station is one m! illion and a half, of
dollars It will be bu.lt on Berri strest, near ng-r Gardens.

A GREAT convention of the railway cmployees of Canada, the
United States, and Mexico, is to be h:11 on May 27, 28 and 29, in
the Lenox Lyceum, New York. The object.of this conventicn will
be chiefly to consider haw bast to obtain legislation to protect their
interests. They will also endeaver to establish a system of arbi-
tration in order to settle dlsplﬂes in exchaage for the present mode
of striking. -

ARRANGEMENTS are bsing quickly completed for the line of
steamships to run from Yarmouth, N.S., to N:w York, in connec-
tion with the Sh:lburae Railway. A d>zk has bsen secured at
New York, and alarge cold storage warehouss will be built. They
have bought from Parker, Eakins & Co. their comm ireial wharf
property at Yarmouth for $10,000, which they will rebuild to ac-
commodate their steamers.

Tue towns of Port Arthur and Fort William are asked by an
American syndicate, backed, it is rumored, by the C. P. R., for a
bonus, to aid in building a smelting and rolling mill plant, capable
of turning out 40,000 tons of pig iron, aad 30.000 tons of steel
rails perannum At a joint public meeting representing the two
tawns it was resolved that each ought to be able to contribute
$100,000, together with a free site.  Exemption from taxation was
also proposed.

A. P. Kitcanonw, of Little Current, Ont., and others, are peti-
tioning the Ontario Government for a tmleage grant 10 ths Mani-
toulin and North Shore Railway to run from Little Current to
Wahnapitae in Nipissing district, 2 distance of 88 miles. Thirty
miles have already been subsidized by the Dominion Government,
but the projectors want to get $30,000 per mile on 8 mules more.
The line, it is claimed, will be one of the most important in the
district, and will form a considerable feeder to the C.P.R., which it
will crors at Nairn. 1t will also tap the mineral district north of
Sudbury.

ALp. HurTeAu, of the Mootreal city council, now 2 member
of the Montreal harbor board, has revived the old scheme of con.
structing a basin for steamships at Hochelaga, the same to be
2,000 feet long and 1,200 feet wide, and coanected with the river
by 2 canal 500 feet in length and 100 in width. Mr. Hurteau
cstimates that the work will cost $2,000,000, 2nd if the west end is
notsatisfied another million can be spent at Windmill Point, the
whole to be borrowed by the harbor commussioners. The scheme
is not likely to be carried out immediately.

TxEe C. P. R. Co. have re-clected the old board of directors as
follows: Sir Donald Smith, Montreal; Wm. C. Van Horne, Mont-
real; Thomas G, Shaughnessy. Montreal; Richard B. Angus,
Montreal; Edmund B. Osler, Toroato; Sandford Fleming, C.E.,
C.M G., Ottawa; Lt.-Gov. Geo. A. Kirkpatrick, Toronto: Gen.
Samuel Thomas, New York: Geo. R. Harris, Boston ; Richard J.
Cross, New York:; Wilmot D. Matthews, Toronto ; Donald Mac.
Innes, Hamilton; Thomas Skinner, Londen; John W. MacKay,
New York. Mr. Van Horne has been re-elocted president, and
Mr. Shaughaessy, vice-president of the company. .
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Gebron Bgavrigu is having a new wharf built at Bout de
I'Isle, on the east of the island of Montreal.

AwrancemENTS have been made with the C.P.R. to operate
the Tobique Valley Railway of New Brunswick, which is now
open.

Tug Dartmouth, N.S., Ferry Co. have given a three years’
contract f{or 5.000 tons of coal per annum to the Dominion Coal
Company

‘I'uE Dominion Government have appointed Mr. Vanasse ship-
ping master of the port of Montreal, which position was rendered
vacant by the death of Henry Mackay

THERE is not a vessel in course of constructiun up the Parrs.
boro shore. This is something entirely new. The prospects are
poor for gny shipbuilding operations this year.—S¢ Fohn Sun.

THERE are in Ontario 7,339)4 miles of railway, including those
now under construction or contract Of this total 1,44724 miles
were finished before Confeleration, 4,659 1-5 miles gince Confed-
eration, leaving 1,232 miles under construction or contract.

THE Atlantic and North-Western Railway Co. now have power
to lease their line to the CP R The road runs from Montreal to
St. John, and it is intended to extend it from Montreal to a point
on Lake Supetior.

ArrLicaTioN is being made for power to construct and main-
tain a wharf or pier in Lake Ontario in connection with a new park
and club to be formed at Winona, Oat. The capital of the com-
pany who hope to carry out the work is $20,000.

Davis & Soxs' new plant for the Sheik’s Island dams, Corn-
wall, is expected to arrive about tbe middle of the month, and wil}
consist of a locomotive, a steam shovel, new steel rails and a num-
ber of dump cars. Excavationon the lower dam has already begun.

IT is understood that the B. C. Government will guarantee the
cost of building a spur line from the main line of the Nakusp and
Slocan Railway into New Denver. This is virtually granted by a
letter from the Attorney-General to the petitioners for the line.
It is not likely, however, that the main line will be completed to
Carpenter Creek Forks this summer.

THE keel was recently laid at the yards of William Denny &
Sons, Dumbarton, of a new stecamer to be delivered at Vancouver
within ten months, for the Canadian Pacific Railway Company, to
be placed upon the Victona-Vancouver run. She wili be a side-
whetler, 200 feet long, and having a speed of 18 knots per hour.

THE Government steamer * Druid,” which was in course of
being fitted with new engines at Carrier, Lawne & Co.’s establish.
ment at Levis, Que., met with an accident last month, her hull
being pierced by a heavy picce of ice.  She sank in about 15 feet
of water within a few minutes, but not very much damage was
done.

Cosbuetor Daxier HoLues, of the G.T.R., London, has a
unique expericace. He entered the service of the Northern Rail-
way May 3,1854. and, therefore, on the 3rd inst. he has completed
forty years of unbroken service.  After running on the Northern
two ycars he entered the employ of the Buffalo, Brantford and
Lake Huron, where he remained seven years, going thence to the
Great Western Railway. His present run is to Suspension Bridge.
Atonc period *“Dan’ ran twelve years without u lay-off. For
thirty years the run averaged 165 miles every day in the week, and
it is casy to compute that fully 2,000,000 miles have been traversed
during this work of more than an average gencration, and this
cquals journeying around the carth eighty times. He never injured
a passenger, and never had but one accident, and that was due to
the mistake of a telegraph operator.

ACCORDING to the \Vinnipeg Cominercial, no railway project has
excited so much interest in Manitoba as the proposed Winnipeg &
Northeastern, which will, it is hoped, be laid from that city to the
northwestern shore of Lake of the Woods, a distance of 106 miles.
Not only will this line probably be a section of another outlet to
Lake Superior and the cast, bat it will prove of vast ymportance to
the lumbermen of the Rat Portage district, who, 1f their hopes are
realized, propose to move their mills from the shores of Lake of
the Woods to the banks of the Red River, thus loeating in a won-
derfully rich pine timber section, and saving 3 deal of unnecessary
transportation of their logs. The compaanyask a bonus of $1,000
a mile for the construction of the road, and a guarantee of $10,000
3 mile from the Proviancial Government, for which they hanad over
a land grant of 6,400 acres a mile, one-third to be timber land.

F. H. Hutcuixsox, general mznager of the Queen’s County
Telephone Company, proposes to. construct an clectric railway
from Liverpool, N.S,, to the pulp mill.

mning atters.

J. HILDRETH 1s establishing a stamp mill in the Rainy Lake
gold fields.

Tue Danville, Que., Slate Company have bought the Jeffrey
asbestos mines.

ALL operations are suspended at the Joggins Mines, owing to
the strike of 300 men.

MininG and smelting machinery not at present made in Canada
will be free up to May, 1896. .

Tue Memramcook Gold Mining Company will erect a $5,000
chemical mill at Dorchester, N B

Tue dam, ditches and sluice boxes at Forty-Nine Creek, B.C.,
are being put in readiness for work.

Tue Poorman silver mine, Cocur d’Alene district, BC, has
been sold to an English syndicate for $500,000.

Whuarron, Harris & Ketry are negotiating for the sale of the
** Reco" mine, Nakusp, B.C., for $70,000.

R. E. Lexox, of Nelson, B.C., has purchased the Richmond
mine and a half interest in the ** Whate Elephant.”

Tne Le Roi mine in the Trail district, B C., is open to a depth
of 200 ft., where the gold ore is said to be richer than it is at 100 ft.
higher.

Tue Canada Iron Furnace Company, of Radnor Forges, Que.,
are setting their old foundry in order preparatory to the resumption
of work.

Tue property n:ar Mission City, B.C, which the Tacoma
Smelting Co. have just bought, shows $39 in silver and $49 in gold
to the ton.

Tug American Lithograph and Asbestos Co. are getting ready
for extensive operations in the summer at their lithograph stone
quarries at Marmora, Ont.

A prosrecTor's class for instruction in mining has been
opened in Marmora, Ont. It will be conducted by W. Hamilton
Merritt, F.G.S., of Toronto.

A prrosiT of a superior kind of volcanic breccia has been dis-
covered at Belmont, Ont. This mineral when polished makes a
very pretty material for ornaments.

Duxcax McQualt6, underground foreman of the Egerton Gold
Co 's mines at Fifteen Mile Stream, N.S., was killed, owing to the
premature explosion of a blasting charge.

Tue Canadian Northwest Mining Company bave been incor-
porated as a joint stock company. The company's ca ital is
$2,000,000, and its headouarters Helena, Montana.

Geo. & T. TerrYBERRY will commence operations at once, at
the Rip Van Winkle claim, Carne's Creek, B.C. They will drive
a tunnel for about 100 ft. to tap the shaft, which now ts about 300
ft. from the water.

Tue Strathroy, Ont , Petroleum Company {L.td.) has been in-
corporated with a capital stock of $90,000. The principals are
Geo. A. McGillivray, London; W. B. Lindsay and Charles Grist,
Strathroy.

I7 is stated that one man in the Rainy Lake gold region found
over $2,000 worth of nuggets in a seam. Corner lots in Rainy
Lake City sell for $500, and contracts are now let for 200 houscs
and a large hotel.

THE ore on the Ledyard Gold Minc Co.'s property at Belmont,
Ont., runs from $117 up 10 $922 in gold to the torn. The engine,
boiler and crusher have been set in position and active prepara-
tions are being made for work.

A uNITED meeting of the Mining Association of Quebec and
the Mining Socicty of Nova Scotia is to take placs at Sydney. X.S.,
daring the week commencing July 7th. The visitors will be the
guests of the Dominion Coal Company.

Tae following have been appointed directors of the Port-an-
Port, Néwfoundland, Asbestas Co. (Ltd ). Jas. R. Hayes, C Mac.
pherson, J. P. Howley, E. G. Hunter, C. Campbell, j. B, Ayre, G.
E. Beams, E. W. Beanett, jr., and Thos Long. '

Wx. J. Leg, 2 young man employed in the works of the
Canadian Oil Co., at Samia, Ont., was two or three weeks ago
suffocated by, petroleum gas.  He was an expert at the work, and
it is supposed he had a sudden spasm of asthma {he saffered from
this disease), and lost his balance while leaning over one of the oil
tanks, and soon lost consciousness.
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Tug finds of gold in the alluvium of the township of Dudswell,
Que., are attracting attention. A nugget worth $8o was taken out
of 1 creek bed a fewdaysago

CoNSIDEKABLE progress is being made at the Nelson Hydraulic
Company's property on Forty-nine Creek 1t is expected that
when everythung is in working order the ground will pay $6oo a
day.

Tug Hamilton Smelting Works propose to obtain a large
quantity of theiriron ore from the central Ontario iron regions,
being well satished with the samples obtained. The contract for
the erection of the plant has been let to the Philadelphia Engineer-
ing Co for $360.000, the works to be ready for smelting by Jan
next

THERE are immense reservoirs of natural gas beneath the sur-
face ot the earth in the Great Slave district of the North-West.
Near Grand Rapids there the gas boils up from the bottom of the
river Near Lake Athabasca are enormous beds of tar and natural
asphalt, which will be shipped all over Canada when transportation
facilities are provided.

ersonal.

E. C. Asos, C.E,, has joined the firm of Mignault & Belanger,
Montreal.

Herperr S Hort has been elected president of the Mon.-
treal Gas Company.

Frank Rick, for some years traveller for the Nova Scotia
Steel and Forge Company, of New Glasgow, N S, died recently in
Chicago.

Rovorrn FoRrRGET, of Montreal, director of the Richelieu &
Ontario Navigation Company, was last month married to Miss
Blanche McDonald, youngest daughter of A. R. McDonald, super-
intendent of the I.C.R.

W. H. Swzexy, of Cote St. Antoine. Montreal, has been pro-
moted from the cashiership in the C P R. treasurer’s office to the
position of paymaster for lines east. His predecessor, S. E. Tap-
rell, has entered the treasurer’s department.

GEORGE M. Davis, an employee of the Worthington Steam
Pump Company, of New York, who was superintending the fixing
of the Worthington engine at Montreal Waterworks two or three
weeks ago, has mysteriously disappeared. Foul play is suspected.

Frank BADGER, jun., son of Frank Badger, the Montreal city
clectrician, is now manager of the Quebec Electric Light and Power
Co.’s works at Montmorency Falls. Mr. Badger, though young,
was the successful applicant out of a hundred or more candidates.

Jaues CLARKE, who was superintendent of the machinery of
the Canadian department, World's Fair, has renewed his engage-
ment with John Bertram & Sons, machine tool makers, Dundas,
Ont Mr Clarke did noble service for Canada at Chicago, and to-
day has few equals in America in the installing and running of
machinery .

Ross Mackes2ig, of lacrusse fame, is now manager of the
Niagara Falls Park and River Railway. For several years he was
assistant to the eastern superintendent of the C.P.R. W. A Grant,
the retiring manager, goes to Montreal to take a responsible posi-
tion in the office of Vice-President Shaughnessy, of the C.P.R.
His late fellow-employees presented him with 2 gold watch and
chain.

Ix a recent number we announced that G. A. Goodwin had been
elected president of the Socicty of Engineers, London, Eng  We
have now the pleasure of perusing his inaugural address, which was
delivered at the Westminster Town Hall, London, on February t2th.
After giving a bricf resume of the doings of the society during the
previous year, Mr Goodwin gave a full and highly interesting
review of the present position of mechanical engineering, in this
connection referring to the present state of practice regarding
boilers, stoking, marine engineering, iron and stcel manufacture,
clectric and water power, &c., &  These, together with many
other subjects, he treated principally with regard io their mechani-
cal aspect, but incidentally many other points were touched upon
as well.  Altogether it is an address that does credit both to this
old-established and well known society and to Mr. Goodwin.

FERDINAND BOURGENOIR, carpenter, while at work on the roof
of a house in Montreal, touched a live electric wire. He was ren-
dercd insensible, fell down into the street and was instantly killed.

LITERARY NOTES.

‘I'ne Canadian Colliery Guardian, Halifax, is publishing a
series of pamphlets, reprinted from that paper No. t is entitled
“Cheap and Rapid Coaling in Nova Scotia,” and is published
under the belief that British and continental shipowners ought te
know of the coaling stations on the Nova Scotia coast, where
steamers navigating the Atlantic can obtain cheap supplies of coal.
A very interesting description of Nova Scotia is included in the
booklet, which should be appreciated amongst shipowners and
others.’

By arecent re-arrangement of the staff of the Canadian Manu-
JSacturer, J. C. Gardner has become managing director of that
journal  Mr. Gardner has for some time devoted himself to the
outside work of the paper, and by his industry proved himself well
worthy of promotion. Mr Gardner, among other qualifications, is
an experienced bicyclist and has got more than onc extra contract
by the expert use of the ticadle. His friends will rejoice in his
prosperity.

J- A Graxier, the well known civilengincer and patent expert,
of Montreal, has issued a very neat and instructive little booklet on
the subject of patents, It gives much useful information on Cana-
dian and foreign pateats, and is, we understand, sent free to seckers
after knowledge in this line. Mr, Greniar's card appears in this
journal.

Ve are glad to see Grip again flourishing, this time under the
personal controlof Mr. Bengough, and we are delighted to see his
genius for caricature shining out more brightly than ever after the
brief eclipse. Adapting the invocation of Dick Swiveller, we can
only say * may Grip never moult a feather.”

Tue N. Y, Electrical World recently changed its ** make up ™
to one more convenient for binding, and its new shape seems to be
much more plegsing to its wide circle of readers. Its columns are
a mine of information to those interested in electricity.

THE Electrical ard Street Railway Reporter is the name of the
latest knight in the arena of technical journalism. Its initial num-
ber is admirably printed, and treats of a great variety of topics of
special interest to those engaged in electrical and street railway
work. It isissued at 136 Liberty St., New York, and the publishers
will no doubt be pleased to send sample copies to any one inter-
ested.

Electrical Power, of Naw York, is another paper containing
valuabl¢ budgets of information for eclectricians. It has been pub-
lishing a very instructive scries of articles on the great Niagara
Falls electrical plant.

A varuante contribution to Canadian history has been given
to the public by C C Morton & Co., booksellers and publishers, of
Halifax. Thisis a * History of Dartmouth, Preston and Law-
rencetown,”’ by the late Mrs. Lawson, the work being edited by
Harry Piers. This work, which covers the period from 1757 to
1893, won the Aikins prize for the best historical essay relating to
Nova Scotia, and gives not merely a dry record of local events, but
many sketches of character involving no little of the romance of
history. Among these, not the least pathetic, is the career and
death of a near relative of the Empress Eugenie. Mrs. Lawson,
whose maiden name was Mary J. Katzmann, was otherwise well
known as a Nova Scotia poetess, and a lady personally much
esteemed.

A Reference Book of Tables and Formulas for Electric Street
Ratlway Engincers, by E. A. Mernil, author of * Electric Light.
ing Specifications,” has just been issued by the \W. J. Johaston
Company, L.td., New York. It is the object of this reference book
to meet a practical nced by collecting and arranging in a concise,
fogical order those tables and formulas which are in constant use
by the electric street railway engineer in making estimates, order-
ing material, on construction work, ctc. It takes up successively
cars and their equipment, overhead work, track work, and miscel.
lancous tables and formulas in constant use, but only indirectly
related to the main division. Care has been taken in sclecting and
checking material compiled directly, and several original tables
have been added, while many tables and formulas have been
extended to meet the conditions imposed by street railway work.

Tue annual report of the city engincer of Omaha for the year
ending December 31st, 1893, is as claborately gotten up as any like
document we have scen.  The frontispicce consists of a picture of
the city hall, which, with that in view, we should judge to be a
very fine building. Supplementing the report itsclf there is a series
of well exccuted maps, which from their voluminousness ought to be
able to give the peruser a very distinct 1dea of the city of Omaha.
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Roxymicky & CurTicg, 359 Strand, London, Eng., havesent us a
copy of what is believed to be the first and only type written jour-
nal in the world It is called the Yournal of Universal Information,
and is published weekly at 1d. a copy. The sample before us is
certainly interesting. It is all type-written except the cover,

‘Tur report of the city engineer of Quebec (Chas. Baillairgs,
C E.) for the past two years has just been issued  During the two
years 5,000 square yards of block stone paving. and nearly eight
miles of macadam were laid down, with 660 yards of stone and
cement sidewalks and crossings, besides wooden walks. A great
deal of work has been done on embankments and retaining walls.
which are a large item of expense in a city so hilly as Quebec. The
value of street work donein the period was $158,675. A number
of streets have been widened or opened at considerable expense.
Three new fire stations were built and equipped. Architecturally
o'd Quebec has not stood still, for buildings of various kinds, to the
value of $1,841.944. were crected. Mr. Baillairgé, with his usual
thoroughness, has provided a clear and serviceable table, giving
details of all the work done during the period under review, and
he also gives a list of works that are designed to be carried out in
the near future.

Tug annual report of the civic government of Halifax, N. S.,
has been received It is a document of 230 pages, of which 28
pages are devoted to the engineers' department, presided over by
F. W. W. Doane, C. E. Referring to the work on the new low
service main to Chain Lakes, Mr Doane mentions that when the
pipes were purchased in Scotland, Ewan Morrison, foreman of the
department, was sent to Scotland to inspect the pipes before ship-
ment. * It was claimed at the time,” observed Mr. Doane, * that no
inspection was necessary on the other side, and that the pipes could
be inspected more economically after their arrivalin Halifax. How-
ever, on the recommendation of your engineer, Mr. Morrison was
seat, and his arrival at the foundry showed at once the value of
his services to the city and the necessity for inspection, by con-
demning all the pipes then cast. The expenditure of a few hundred
dollars in inspection saved us many thousands that must have been
paid out after the delivery of the pipes * The work on the dams
at Spruce Hill Lakes was continued last year During the year
9.644 lincal feet of sewers were completed, and the substitution of
concrete catch-pits for the old holes in the drain is being continuved.
The sanitary condition of the private houses which, in the absence
of regular inspection, was very bad, is now rapidly improving since
this branch has been put under the control of theengincer.

WE have received from the United States Department of the
Interior the * Census Bulletin,” dated April 6th, 1894, which
gives statistics relating to all the principal industries carried on in
that country, comparing 1890 with 1830. Amongst others, we no-
tice the (em * iron apd steel™ (not including finished products):
in 1880 the number of establishments reporting was 1,005, the
capital being $230.971.884. and the value of the product turned out
$296,557,685 . the figures for 18go being respectively 645, $373.
478,018 and $430.954.348. In the nail and spike industry the
number of establishments engaged in 1880 was 62, the amount of
capital $3.877.805 and the valuc of product $5.629,240; whereas
ten years later, the number of estabhishments engaged was 138, the
capital $24.334.549 and the value $34,227,517. In shipbuilding,
the amount of capital increased from $20.979.874 1n 1880, to $53,-
393,074 in 1800, and the value from $36.800,327 to $40,342.115.
The * Bulletin ** gives a very full and detailed account of all the
industrics in the United States, the value of the aggregate products
of which amounts to $30.000,000 or more, and the number of
employees, average amount of wages, cost of materials used,
capital, operating expensces, etc, ctc, are given for cach branch of
manufacture, the individual figures being shown for every State of
the Union.

ELECTROLYTIC EXTRACTION OF QOLD,

The cextraction of gold in a simple and economical manrer by
an clectrolytic process, capable of dealing with every kind of refrac-
tory ore, is stated to be the latcly accomplished result of long study
and experiment on the part of a London chemist. There are
several electro-chemical processes already in use for obtaining gold
from refractory ores, in which such deleterious substances as sulphur,
iron oxide, arsenic, zinc, etc., are associated-with thegold. Butit is
found that no one particular process is available for every class of
orc. Hence much money is often expended on an extensive plant
for treating a certain kind of ore, which has to be abandoned or
supplemented by another plant when the character of the ore
changes.

The main requirements in these processes are: First, the cir-
culation of the pulverized ore between positive and negative poles;
second, a solvent liquid for the gold; third, means of collecting the
clectrolyzed gold; and fourth, the construction of the positive pole.

In the new universal process the first requirement is met by
having a screw propeller set vertically near the bottom of the ore
tank. The solvent is a dilute solution of potassium cyanide, and
the collection of the gold is cffected by a bath of mercury, which
constitutes the negative pole. The positive pole consists of a mix-
turec of powdered plumbago and powdered pitch or resin, consoli-
dated by heat.

Inoperation, the ore, mixed with a certain proportion of water,
is placed in the tank, with the bath of mercury at the bottom. On
starting the screw, the mixture circulates down the centre of the
tank and impinges gently upon the surface of the mercury. It then
travels up the sides of the tank, which are conical, and on which the
positive pole is laid, and back, down to the centre, to be again
driven into contact with an active instead of a sluggish mercury
surface, over and over again, until every particle of gold has been
seized and absorbed.

It is stated that some of the most refractory and typically diffi-
cult ores have been submitted to this process, and that in some
cases over go per cent. of the contained gold was extracted.

‘The chief advantages claimed for the process are that the gold
is extracted directly from the ore without any other preliminary
treatment than crushing; that the same chemicals are used over
and over again ; that the process efficiently extracts the gold and
silver from the auriferous ores, whether refractory or free; that the
precious metals are obtained at once from the amalgam in the
metallic state, without further chemical treatment, and that any
workable quantity of ore may be treated, in one vessel at onc ope-
ration, and the gold obtained in one day.

WHAT IS STEAM?

The above question is frequently asked of enginesrs nowadays,
and although they make cons*ant use of steam, very few willanswer
that ** steam is an invisible gaseous fluid, generated by the aid of
heat from water.” Many of them when told that steam is invisible,
laugh and say they know batter, beciuse thay see it every day. If
one of these men who claim the honor and name of practical engin-
cers will take a look at the water glass in the boiler room, if they
have one —if not, let them look at the one on their neighbor's
boiler, and then tellif they can see any steam inside of it. If the
glass should happen to burst whilethey are making the observation
they will, no doubt, sce plenty of what they call steam in the
vicinity, and they might also see the same if the safety valve should
happen to blow off. \Why, then? Simply because steam is invisi-
ble, and so loag as it is confined you cannot see 1it, but when it is
cooled off, as when it comes in contact wath the air, and is conse-
quently condensed again to the water from which it originated,
it becomes visible to the eye, like water in very small particles, as
inafog. Viewed at such times it has lost its characteristics as
steam, and instead of being a gaseous fluid it has become condensed
to water in very small particles, which occupy considerable space.
\When in this condition we see what we call steam, but when an
engincer notes the flow of steam, from gauge cock or safety valve,
he will notice that ncar the opening nothing is visible, while at
some distance he sees fog  The reason of this is that at all times
steam is invisible while it remains steam, but by condensation and
the formation of water a fog is produced, which can be seen and
distinguished in no way from fog which rises from rivers, swamps
or other bodies of water during such times as the temperature and
other conditions are favorable to its formation.—Machinery.

FOR CEMENTING IRON.

The following mixture has been used, says a contemporary,
with the greatest possible success for the cementiog of iron railing
tops, iron gratings to stoves, etc.; in fact with such effect as to
resist the blows of a sledge hammer. This mixture is composed of
equal parts of sulphur and white lead, with about one-sixth propor-
tion of borax, the three being thoroughly incorporated together,
so as to form one homogencous mass. \Vhen the application is to
be made of this composition, it s wet with strong sulphuric acid,
and a thin layer of it is placed between the two picces of iron, these
being at once pressed together.  In five days it will be perfectly
dry, all traces of the cement having vanished, and the work having
every appearance of welding.
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REVIEW OF THE METAL TRABES.

MonTrEAL, May 1st, 1894,

There has been a pretty fair local demand 1 some lines during
the last week or two, since the opeming of navigation, especially in
wire, which 1s in such demand i the spring.  Little 1s doing. how-
ever, in the pig won and heavy metal trades. Uncertainty with
regard to the tariff still blocks the way, no one knowing whether
to buy on the new rates, or to wait until the duties are changed
once more, or altered back, perhaps, to the old schedule  Prices
remain practically the same, excepting for the slight advantage
gained from freight differences,

Tug Banner File Co , Almonte, will add new machinery.
Mg Bottoy has started a sash factory at Salmon Bay, B. C.
1saac Onive has been appointed inspector of hulls at St. John,

Tue Sydney and Louisburg Railway 1s having new So-1b. rails
laid.

A SYNDICATE is doing some preliminary work on the newly
discovered nickel ground at Trill, Ont.

‘Tug Dominion Government will likely build a new cruiser for
the protection of fisheries, at a cost of $75.000.

Work has been resumed at the old manganese mine at Chemi.
cal Hill, near Hopewell Hill, N.B, by Benj. Fales and others.

Pr.axs are being prepared for the construction of the City and
Suburban Electric Railway from Toronto Junction to Weston

Tie Montreal Electric Street Rai'way Co. will e-ect a build-
ing for the reception of motor cars on St Denis street, at a cost
of $14.000

Tue naw marine railway in Esquimalt, B C | is complete, and
the first test was made a short time ag) anld appeare 1 satisfactor,.
\W. F. Bullen is the manager

Tue Garlock Packing Co, who have recently removed to new
premises, 35 fjoha st. north, Hamilton, report business better dur-
ing the last three months than for a long tme past

JAasrs SHERIDAN, the well-known Montreal contractor, died a
few days ago at the age of 73. During his time he carried out a
deal of Government and corporatian work

Mr. NickeLiy, of Stewartown, Ont, has formed a __int stock
company for the purpose of establishing a tannery at Geurgetown,
Buildings are now being erected for that purpose.

Tie C.P R. agrees to sp2nd $100000 on the Montreal ard
Otiawa Railway, on the portion lying west of Point Fortune, within
cighteen months, and within thirty months another $100,000.

Mg. Mesrorn, of Dartmouth, N. S, has purchased R.
Brownell's foundry and machine shop, at Oxford, N.S, and will
add considerably to its plant. He will, perhaps, also add forge
works.

Tue C.P. R have decided to erect four new piers for the
bridge over the Grand River, at Galt, Ont. ., at present the bridge
is 750 feet long, in five spans. The new piers will reduce each
span to 75 feet.

Tue bill for the incorporation of the St. Clair & Eric Ship
Canal has passed The proposed canal, which was described in
this paper last yea, will save 56 mules for vessels bound from Lake
Huron to Lake Erie.

A FIre occurred a few days ago in the yard of the \Western
Ontario Lumber Company at Rat Portage, Ont.  Ten million feet
of lumber were destroyed. Loss about $125.000. insuraace, $80,-
0oo. It is belicved that the fire was of incendiary origin.

WiaippLe & Cooper, brass founders, Hamilton, are now putting
on the market a new metal specially adapted for car journals and
similar work It is called the * 999 ** mix, and is being adopted by
leading railways

Joux Stagrr, Sox & Co, I-td,, of Halifax, have not only sold
the * Starr "' incandescent lamps all over Canada, but have recently
built up quite a trade in South America. These lamps are neat in
appearance, and the curled filament adds to their attractivencss.

For the excellent photographs of the interior of the Civil Engi.
neers® Society’s rooms, and the group taken in front of the building,
we are indebted to J. W Heckman, BE., Mr Heckman is an ex-
pert photographer, and has taken many hundred views along the
railways with which he has been connccted as cngineer. The
souvenir will be appreciated by members of the socicty.
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Tur St. Alban, §t. Casimir and St. Anne bridges were carried
away in a flood which ensued a few days ago after a large land-
slide near St Alban, Que. About six miles of solid earth fell into
the St Anne River, which was diverted by this means some miles
from its old course.

Tue Burrell-Jobnson lron Company havejust had the S S, St
Pierre’* on their slip at Yarmouth for repairs. They built the ** St.
Pierre " nine years ago, and she has never had a regular overhauling
in all these years till now, though constantly afloat She is a
steamer of 500 tons, and has been running during this time between
St. Pierre and Halifax, Her record speaks well for the work of the
Burrell-Johnson Iron Co.

tlorace R, RivouT, Montreal, writing us concerning his
* Stick Fast™ belt dressing, says: * Stick Fast ' is mceting with
great success amongst all classes of manufacturers, clectric hght
companies, machine shops, cotton and woolen manufacturers, boot
and shoe manufacturers, saw and planing mills, and in fact any
place where they have belting. Large quantities have been
sold in Quebec City within the last few days amongst all kinds of
manufacturers  ** Stick Fast * is manufactured by Horace R.
Ridout, Montreal, and Alonzo W. Spooner is the agent for Ontario
and Western Canada.  Blackadar and Lear are the agents for the
Lower Provinces. =

“The L1
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METAL IMPORTS FROM GREAT BRITAIN.

——

The following are the values in pounds sterling of shipments
of metals, etc., from Great Britain to Canada, as shown by the
British Board of Trade returns for March and for the three
months ended March, compared with the same periods of last

year : g
Threo months ended

Month of March, March.
-~ - ~ —
1893, 1894, .93, 1894.

Hardware and Cutlery ....£ 8,28t £ 5958 (19,135 f17.172
Pig iron.cersecscesenseses 1,802 274 4,100 2,366
Bar, €tCoeceacceaseassseas 2,420 1,276 4.995 4,333
Railroad ceeeeeesse sesese 1,648 1,520 11,620 8,537
Hoops, sheets, etC......... 075 636 4.526 4,986
Galvanized shects s.eeeeee 3,313 1,797 5,059 6,007
Tin plates.ccceecocacaecss 72,388 8.454 24,449 38,78t
Cast, wrought, etc., iron .. 7,075 4254 15,445 12,741
01d (for re-manufacture).. 9,725 282 13,609 1,380
Steel veversacectaiions s 11,570 3.886 27,084 17,204
Lead ...oeevenscsssassese 195 255 459 588
Tin, unwrought «ccoceveee 1,033 1,628 1,665 4,495

Tue Yarmouth, N S., Woolen Company have recently rebuilt
their dye-house and washing and fulling mills, and re-laid with brick
the foundation of the extractor. They added last summer a Still-
man wool and waste duster,a 6/4 Paragon steam press. At present
they have under contracta new boiler, which will be delivered
early in May. This boiler will have a capacity nearly double the
one now in use, and will give the company additional power, which
they much need. 1t is built by the Burrell-Johnson Iron Co.

I7 is stated in the Metallarbeiter that iron can be coppered by
dipping it into melted copper, the surface of which is protected by
amelted layer of cryolite and phosphoric acid, the articles to be
thus trepted being heated to the same temperature as the nielted
copper. Another process consists in dipping the articles into a
melted mixture of one part of chloridé or fluorine of copper, five
or six parts of cryolite, and a little chloride of barium. 1f the
article, when immersed. is connected with the negative pole of a
battery, the process is hastened. A third method consists in dip-
ping the articles in a solution of oxalate of copper and bi-carbonate
of soda, dissolved in 10 or 15 parts of water, acid ified with organic
acid. .

Bv last mail we received a copy of THE CANADIAN ENGINEER,
a monthly journal published at Toronto and devoted to the inter-
ests of the mechanical, electrical, marine, locomotive, stationary
and sanitary engineer; the manufacturer, the contractor and the
merchant in the metal trade. It is a well-written, well-printed and
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Tue Northey Manufacturing Co. of Toronto are preparing to
open a branch in Montreal for the sale of their well-known prmp-
ing machinery. The office and warerooms will be situated in St.
James® street, nearly opposite the Star office, where skilled attend-
ants will be on hand to set forth the details and working of their
machinegy. A stock wil be kept on hand for imme-diate delivery.
They wili also be prepared to quote on entire picnts, including
pumping, piping, valves, etc.

THERE are 24 salt manufactories in Canada in the fMowing
places: Goderich, Clinton, Seaforth, Kin cardine, Blyth, Wingham
Brussels, Park Hill, Courtwright, Exeter, Hensall, Sarnia and Port
Frank. The total consumption of salt in Canada is about 900,00
brls. The total rales of Canadian salt are about one-third of this,
or 300,000 brls., the balance being imported from England and the
United States. The Goderich Star estimates the output of Coder-
ich salt in 1892 at 80,000 barrels, leaving only 220,000 barrels for
the other twelve towns, or an average of about 18,000 each.

9?{6 9&’(@1& j@i ew.

44.598 Aaron H. Sensenig, Hummelstown, Pa., axle box.
44,601 Alfonso L. jaynes, Buffalo, N.Y., time recorder.
44,602 and 44,603, Orville H. Lawrence, Waverly, N. Y., pipe
elbow, also pipe-bending machine.
44,606 Bell Telephone Co., Montreal, Que., telephone.
44,607 Peter St Mary, Portland, Ore., damper regulator for steam
furnaces. . ..
44,611 Rudolf Diesel, Berlin, Prussia, German Empire, gas and pe-
traleum engine. :
44,614 Ole H J. Krag, Kongsberg, Norway, magazine firearm.
44.615 Max A. T. Boehncke, Centineala, Cal., brick kiln.
44 617 Wm. T. Mackey, Vancouver, B. C, device for tightening
_wheel'tires.ce . - T e
44.618 Lester B. Kenney, Dansville, N.Y., car-coupler.
44,621 John S, MacArthur, Glasgow, Scotland] process of extract.
,.. ingfold and silver from dfes and the like.
44,622 Wm. Brooks, Liverpool, 'N.S., dredging machine.

.+~44,625 James V. Burke, Chicago; JII., smokeless furnace. _
-.+ 44,626 Geo B.Hussey, Providence, R. L, life raft:” "~

44,630 John D. Bi'lings, New York, N.Y., machine for forming
: -horse-shae blanks. :
44,631 William R. Funk, Lexiogton, Neb., spike. ~
44,632 Albert C. Seibold, Mount Vernon, N.Y., electrodés for arc
Iamps. R : ’

most instructive and entertaining paper, and, we think, should find~ 44 648 Robert H. Martin, New.York;N.Y.. nou-cdnductingcoveﬁng

many readers in St. Joha's. Prominent among the articles in this
month’s issue is one from the pen of E. C. Willis on *“The Asbestos
Fields of Port au-Port.”” As the subject of asbestos mining has
lately been claiming the attention of the public here, we gladly give
it a place on the third page of this issue, feeling confident that it
will be read with pleasure by those interested. Any one wishing to
see a copy of the tnagazine caa do so by calling at the Herald office.
—~Euvening Herald, St. Fokn's, NAd.

A xeTHOD is described in La Secmaine des Constructeurs for
preserving cast-iron from liability to rust, at the same time insuring
a pleasing surface. In accomplishing this, the casting is first
thorougbly cleaned, washed in dilute acid, and, when dry, the sur-
face is well rubbed with a metallic brush or a file, und then painted
several coats with raw petroleum, care being taken that each coat
be thoroughly dried before the next is applied. On the last coat
becoming dry, it is to be well rubbed with a stiff hair brush, the
result being an attractive dull polish, capable of resisting a high
degree of heat and not susceptible to any attack by rust. This
condition may be indefinitely preserved and improved by the
occasional application of a single coat of petroleum, followed by
brushing.

H. A. Rovce has described an interesting adaptation of elee-
tric welding to the filling in of ** blow holes" in steel. The placing
of a plug of steel into the blow hole so as tosecure a union between
. the plug and the mass—a plan formerly practised—was often found
to be attended by great uncertainty. The next idea was to place
smali steel scrap or filings in the hole and to melt them by the elec-
tric current ; but the chilling cffect of the walls was too great, and
the metals would not weld. The difficulty was at last conquered
by heating the mass in an oil or gas furnace, and then utilizing the
clectric arc for melting steel filings introduced into the hole.: In
this way, in a few minutes, so perfect a union is established between
the plug and the walls of the existing metal that po line of demar-
cation was apparent when the piece was planed down.

~ 44,64 Wm. F. A. Kolle, Stuttgart, Germany, gas stove for cooking.

44,643 Garl Mohriog, Packaw, Prussia, Germany, firebar.

44.650 Herbert W. Kincaid, Athens, Ont., metallic shingle.

44,652 George Lunge, Zurich, Switzerland, process for producing
basic lead salts and obtaining certain Iye products.

44,658 Cyrus F. Noble, Baldwin, Maine, chain coupler.

44,662 John H. Carson, New York, N. Y., hose coupling.

44,563 Hugh Williams, Victoria, B. C., generator for gas.

44.665 Alexander D. Hall, San Francisco, Cal, screw propeller.

44,666 Heary F. Braum, Denison, Texas, car brake.

44,668 Jasper Finney, Goulding, Fla., means for guiding logs down
streams and rivers.

44.670 William Yound, Pecbles, Scotland, illuminating gas.

44 01 James Roots, High Holborn, London, Eng., petroleum or
liquid hydro-carbon engine.

44.675 Louis E Howard, Plainfield, N.J., electric arc lamp.

44.677 James Hargreaves, Farnworth-in- Widunes, England, electro-
lysis of salts

‘ 44.682 Patrick Fitzgibbon, Oswego, N.Y., generator for steam.

44,689 Carl Hoffman, Charlottenburg, Germany, rock drill.

44,693 George C. Young, Washington, N.J., signal for railways.

44.694 John Clingman, Dayton, Ohio, carburator.

44.696 Alonzo B. See, Brooklyn, N.Y., electric elevator.

44:697 Thomas Craney, Bay City, Mich,, electrolytic apparatus,
also 44,698 for electrolysis of metallic salts,

44,700 Joseph H. Brady, Kansas City, Mo., heating, cooling, and
ventilating system.

44,702 William Peter Bettendorf, Davenport, -lowa, metallic wagon

+ - 4frame.

44,705 Christian Erdbrink, Paderorn, Westphalia, Prussia, blast-
-pipe for locomotives.

44,706 Thomas C. MacAdam, Ferndale, Pa., snow plough.

44,714 Frank P. Zicgler, Milwaukee, Wis., gas heater.

44,715 Beniah M. Dunson, Keaton, Ohio, heating apparatus.



3t THE CANADIAN ENGINEER.

441717 Edward . Seddon, Sale, Chester, ling., tire for wheels.

44,723 Orford Coppet Co., New York, N.Y., method of obtaining
sulphide of mickel.

44,720 Hugh Calhoun, Hot Springs, Ark., method of chloridizing
muflle furnaces.

441733 ]+ W, Powers, Sycamore, 111, stenm engine.

44,734 Ales. C. Humphreys, Philadelphia, Pa., apparatus for
manufacturing gas

44,737 Arthur K. Evans, Toronta, Ont,, rope grip.

44741 Fred. L. Creighton, Somerville, Mass,, presset foot fot
inoulding machines.

44,746 Geo. W. Scott, Belton, Mo, harvester.

44.747 William Main, Brooklyn, N.Y., storage battery.

44,748 John C. West, Simcoe, Ont., sleigh,

44,750 Frank M. Hughes, Milford, Mass,, combinted water tower
and fire escape.

44,75t Henry Sewrey, Barrie, Ont., metal driving belt,

44.752 V. L. Francoss, dit Provencal, Black Lake, Que., brake and
coupler for railway cars.

44.75¢ William Cavers, Owen Sound, Oat., combined shaft support
and anti rattler.

44.756 John Prentice, Lanark, Scotland, governor for engine.

44.757 Edward D. Kendall, Brooklyn, N.Y., process of treating
gold and silver ores and a composition of matter for the
sahte said process.

44,758 Gostav Henoch, the Gotha Mines, Germany, process of ahd
apparatus for classing pulverized ores.

44,759 John T. Crawford, Wiarton, Ont., ore crusher.

44,700 Edward B. Hyre, Eik Fork, W. Va, car coupler.

44,762 Oscar EE Beardsley, Trempealeau, Wis , valve for pumps.

44,768 Henry G. Rockwell, Washington, D C, rotary brush.

44,760 Wim. H Crackel, Saginaw, Mich,, car coupler.

44.770 George R. Scates, Knoxville, Tenn , furnace

44,771 Hugh Calhoun, Hot Springs, Ark, method of estracting
metals from ores.

44.774 Dominion Wire Mnfg. Co, Montreal, Que, reel for wire.
working machines

44,776 Louise Jane Doty, Toronto, Ont , thrust bearing for shafts.

44778 Robert Ferguson, Melbourne, Victoria, Australia, milking
machine.

44,780 Francis G. du Pont, Wilnington, Del , smokeless explosive.

44,784 Edward E. Gold, New York, pressure regulator.

44,785 and 44,786 John B. Cleveland, Indianapolis, Ind., wire braid-
ing machine and for braided fence wire.

44,787 James Fleming, Buffalo, N.Y., shifting device for clevators

44,788 Joseph Ledoux, Montreal, Que., carriage axle.

441793 Joseph ‘W. Hester, Citronelle, Ala., nut lock.

44.794 Earl E. Gould, Belvidere, 111, ice velocipede.

44,795 Fred C Blackwell, Enniskillen, Ont., coupler for pump rod

44,796 John A. Hertel, Toronto, Ont , telephone attachment.

44,806 Sheppard Mfg. Co., Louisville, Ky , truck for railway cars

44,807 Ortord Copper Co., Constable Hook, N.]., process of obtain-
ing pure sulphate of nickel

44.808 Thomas 1. McMacken, Boston, Mass., electric car fender.

44,811 Henry C. Buddenderg, Cincinnati, Ohio, catch basin water
closet.
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DESCRIPTIONS

WITH BOILERS OR
WITHOUT BOILERS
—FOR— :

Mines and Gontractors

T INGERSOLL
ROCK DRILL CO.

MONTREAL

THE JAMES ROBERTSON GO°Y, Ltd.
Manufacturors of
wWhite Lead, Paints
Colors In Oil and Japan
Lead Pipe, Traps, Shot
Putty, Babblit Metal
Saws and Barb Wire

Importors of and Dealers In

Moetals, Pinmbers', Painters’ and Tinsmivhs’ Supplies
HONTREAL . TORONTO . WINNIPEG . ST. JOHN

HEARN & HARRISON

1640-1642 Notre Dame St.
MONTREAL
Transits, Theodolites,
Surveyors' Compasses,

Mathematicians'
Instruments,

Tracing Cloth, etc.
REPAIRS A SPECIALTY

Makersof « « .« .

WATER-WHEEL GOVERNORS
MACHINZ-DRESSED GEARING

o “Little Giant” Turbine Water Wheels

FOR.ALL PURPOSES.

HORIZONTAL AND VERTICAL.

Writo for Cataloguo and Goar List.

J. G. WILSON & COMPANY
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49.812 Emmet B. Raymond, St. Louis, Mo., hydro-carbon burner.
44.813 Thomas L. Willson, Leakville, N.C, clectric smelting of
refractory ores.

44,814 Paul Bubiau, Marseilles, France, steam generator.

44,816 Charles F Stainton, ‘Toronto, Ont., fender for street cars.

44.817 Phelam McCullough, ‘Toronto, Ont., underground conduit
for electric wires. .

44.818 Robert Rushton, St. Thomas, Ont., locomotive boiler.

44.821 Charles ¥ Lavender, Toronto, Ont., axle bearing for
wheels.

44,826 Bell Telephone Co. of Canada, Montreal, Que., multiple
telephone switchboard system, and four other patents
relating to multiple switchboard system for telephone
exchanges, telephone exchange apparatus, and switch
for telephone exchanges.

44.833 Benj Ewing, Brighton, Ont., milk agitating machine.

44.834 Wm Hewitt, Brantford, Ont., cultivator.

44.842 Herman F. Dernell, Athens, N.Y., combined clod crusher
and land roller.

44.843 Jacob R. Hikesell, Charlotte, Mich., thill coupling.

44,844 Everett I Morse, Trumansburg, New York, roller bearing.

44.850 John B. Davids, North Dartmouth, Mass,, marine vessel.

44855 Wm S Kinsinger, Bantan, Ohio, wire connector,

44.860 Fred. Hart, Poughkeepsie, N.Y., steam turbine.

44.862 Albert Hillerscheidt, Berlin, Prussia, self-locking hoisting
device.

44,860 Edward E. Roberts, Red Bank, New Jersey, generator for
steam.

44,868 Samuel \V. Martin, Springfield, Ohio, wind engine.

44.870 Dixon Best, Peterboro, Ont., steam boiler.

44.877 Wilson R. Smith, Beloit, Wis., friction clutch,

44.879 Louis E. Dubois, Toronto, Ont , fender for cars.

44,880 William Doran, Skowhegan, Me., device for raising and
lowering clectric lamps.

44 883 Fred. R Nies, Swampscott, Mass., extergal joint faor escape

pipes, etc.

44.803 Stanley C. Peuchen, Toronto, Ont., tire for bicycles.

44.897 Consolidated Car Heating Co., Albany, N.Y:, rotary engine.

44.809 John P. McCloskey, Sarma, Ont,, crank shaft.

44,902 Wm. H Brownlow, Brockville, Ont., car brake.

44.903 Johan M. Olsen, Christiana, Norway, roofing and roofing
tile.

44,905 Heath Rail Joint Co., Minneapolis, Minn., rail joint.

44,908 Robert L. Seatinella, London, England, metallic flux far re-
fining iron. .

44.909 and 44.910, Bell Telephone Co of Canada, Montreal, Que.,
test system for multiple switch-boards, for multiple
switch-board system.

44916 Arthur S. Atwater, Cleveland, Ohio, arc lamp.

44.917 James H. Mason, Brooklyn, N.Y , clectric battery.

44,918 Maurnice Lorois, 5 Avenus Allard, Nantes, France, gas en
gine.

44,919 Alexander Phillipsborn, Berlin, Prussia, overhead conductor
for elactric railways.

44,922 Bell Telephone Co. of Canada, Montreal, Que., station ap-
paratus for telephonic and telegraphic purposes.

44,925 Lawrence Electric Co., New York, N. Y, electric engine.

44.930 Frank H Cornell, New York, N.Y., oil injector.

44937 L H. Weronneau, Montreal, Que., switch and frog for rait- |
ways.

44.941 D. G. Bolton Cooperstown, N.Y. snow and ice velocipede.

44.943 Minian C. Smillie, M. D, Gaspe Basin, Que, machine for
preparing gas.

14,946 George Low, Ottawa, Ont., lock for mail bags.

44949 Charles E. Munro, Washington, D.C., explosive.

44,950 Thomas A. Macdonald, Paterson, N.J., device for utilizing
water power,

44.952 Julius Begtrup, Ridgeway, Pa., governor for sngincs.

44,959 Thomas Harris, Detroit, Mich.. electric railway.

44.960 John Duacan, Toronto, Ont. ticket an} machinery for
issuing ticket.

$4.961, 34,062 and 44,953 Riley J. Hosner, Romeo, Mich., track
for sliding doors, for a door hanger, and for a stay

_ roller.

44,964 Wm. Pratt, Montreal, Que., sheet metal vessel.
44,970 Sylvester P. Denison, Belleville, N.J., autographic telegraph

Jxo. S. Towex, Supt. H. S. BurreLt, Scc.<Treas.
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BELLEVILLE, Ont.

Manufuacturers of and Dealers in

- Roek Drlils, Holsting Engines, Boilers, Wire Rope
Rubber Hose and Couplings, Batteries, Fuses
B COMPLETE PLANT OF

MINING, TUNNELING AND QUARRYIHG MACHINERY
Buzrrell-Johngon Iron Co., Lutd.

Nova Scotia

Wi, McMituax, Mgr.

Solo Manufacturers for Canada of the

FITGHBURG AUTOMATIC jri for Eroctris Lighune

High-Speed Engine can be ad.
vantageously used.

HIGH-SPEED ENGINES
Closest Regulation. ~ Closst Feonomy.  Very Best Stock and Wor.

Of the Fitchburg Encine now running in the {powc: house of the Yarmouth
Street Railway Co., Mr. J. S. Ski . engl of the pany, writes:

“The Fitchbrrg engine installed by yoa is glving perfect satistaction. It ls
very neat in appearance, strong and durable. It runs perfectly cool and noisc-
less, and as for workm -ruhig:nd close regulation there is no better, Our volt.
age stands the same, iut it be iight or heavy loads. As all know the sudden
change of lead to which a strect rallway generator is Jiable, I think the engine
gives as near perfect regulation as can be had.”

The Steam Boile & Plate Glass Ins. (o.

OF CANADA.
Head Office - LONDON

DIRFCTORS :
F. A. FirzgeraLpy, Esq., Vice-President

E. Joxrs Paxne, Q.C., President

Hox. Davin Miiis, M.P. Joux Morisox, Esq. T. H. Puroox, Esg.

Jases LavT, Manager J. H. Kirrry, Consulting Engineer
Jous Famrcrieve, Chief Inspector

Subsaribed Capital, - -
FULL GOVERNMENT DEPOSIT

The MARSH Steam Pump

$200,000.00

«+ .. Speclally adapted for
Boller Feeding. It seturns its
exhaust into feed water, heat-
Ing it from 40 to so degrees.
All sizes, and with capacit
ranging from 200 to 1,500 .:J.
lons per bour. =~ Send for
Catalogue. We also manu-
facture Engines and Boilers,
allslcs. Gristand Saw Mill
Machinery, Water Wheels,
Slnﬂlnsg, i{angcrs and Pul.
loys. Steam Launchcs, Ship-
man & Acme Cosl Oil Engjpes
and Boilers, both Stationary
and Marlne.

.« o o « Writo for Particulars , . . .

JOHN CILLIES & CO.
MANUFASIVRYES  GARLETON PLACE, Ont.

£
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44975 James Alfred Crane, Villa Road, Stnﬂord. Eng., tool.*

44,977 Harriet Carmont, Helmsdale, Eng., propeller and brake
for vehicles

44,979 Arthur K. Thyll, New York, electric cutting machine.

44,981 William H. Sowell, Althouse, Oregon, car coupler,

44983 Jno E Walsh, New York, N.Y,, hoisting machinery.

44.984 Imie E. Storey, Brooklyn, N.Y., electric motor.

44.987 Thumas F Handly, Allegheny, Pa., fire extinguisher.

44.988 Ernest R. Esmond, New York, electric motor.

44950 Edward F Gordon, Concord, N H., pulley.

$4.992 Samuel E. Burlet, Red Bank, N.J., switch lock

14993 Curt J Balthasar, St. Louis, Mo,, heater.

44.99¢ Wm 1. Longsdorf, New York, N.Y., electric motor.

44995 Fowden Printing Telegraph Co., Trenton, N J., system of
electrical transmission.

44997 Thomas Parker, Toronto, Ont., pulverizer.

ANERICAN PATENTS.

I'he following is a list of patents recently granted in the
United States to Canadians.  They are specially furnished to THE
Caxabiay Excineer by H B. Willson & Co., Patent Attorneys,
Washington, D C.

John Bell, Toronto, ball-bearing axle, No 514,434.

Jules E Fortin, Que., leather-measuring machine, No 514,821,

Joseph A. Harris, Moncton, N.B , tic-plate, No. 514.828.

Alexander R. Lamb, Fenelon Falls, Ont., reversing-gear, No.
514.479-

Ernest A. LeSuer, Ottawa, electrolytic cell, No. 5.4,081.

John Morrissett, Vancouver, car brake handle, No. 514.763.

Robert Matier, Winnipeg, folding bag holder, No 514,481.

Aleck Saunders, Goderich, Ont., hot water generator for
stoves, NO. §514.732.

Aleck Saunders and ]. Story, Goderich, Ont, wood carving
machine, No. 514,731.

Ernest J. Wasbrood, Montreal, castor, No. 514.526.

Thomas S. Whitman, Annapolis, N.S., curing and drying fish,
No. 514,578.

Fergus Black, Uxbridge, Ont., air pump, No 514.900.

Romaine Callender, Bradford, Ont., electrical circuit control-
ler, No 514,108.

Romaine Callender, Bradford, Ont., electrical circuit contrel-
ler, No 515 109.

Romaine Callender, Bradford, Ont., automatic signaling trans-
mitter, No. 515,110,

Louis Cote, St. Hyacinthe, Que., heel-stiffening machine, No.
515,114

William Houghton, Paris, Ont., wrench, No. 514.993.

Artbur W. M Keen, Montreal, belt fastener, No. 514.998.

The Economical Gas Apparatus Construction Company, To-
ronto, apparatus for spraying oil or other liguids, No. 514,952

Louis Primeau, Beauharnois, Que , hay press, No. 515,013.

Austin S. Hatch, Windsor, clectric heater, No. 515,401.

Andrew B. McKay, London, Ont , vehicle tongue, No. 515.407.

Frederick S. McKay, Hatley, Que., clothes-line, No. 515,354

wWilliam E. Ward, Kingston, Ont., lamp shade, No. 515.385.

Ephraim Alpaugh, Preston. Ont., land roller, No. 516,175.

Alesander Costigan, Montreal, office file, No. 516,523

Thomas Davies, Toronto, street car fender, No. 516,2066.

Alpheus Hamlin, Almonte, Ont, churn, No 516,305.

“Thomas McCrossan, Winnipeg, Canada, washing machine,
No. 516,443.

George P. Harrison, Windsor, rotary ash shifter, No. 516,971.

Charles E. Lavender, Toronto, wheel tire, No. 516,790.

Felix Melouche, jr, Montreal, combination lock, No. §16,685.

Sydney ] Sanford, Barrie, Ont., fire telegraphy, No. 516.710.

GERMAN PATENTS.

Compiled at the patent and technical office of Brockhues & Co.,
Cologne, for Tur CANADIAN ENGINEER., Information referring to
these lists given free of cost to our subscribers,

Draught regulator for furnaces ; Chr. Voss, Neumunster.

Steam-water discharge pipe, with hollow float, open at the top;
A. Haas, Moosch.

Spiral boiler for hot-water heating-installations; Joseph Un-
zeitig, Vienna.

Electric light installation, with incandescent lamps of several
threads; Paul Scharf, Vienna

Detachable telephone apparatus, with call apparatus that
places itself automatically in circuit; F. Edmund Thode & Kanoop,
Dresden.

Chain-link, with hook-shaped ends catching into each other;
R. A. Breul, Bridgeport.

Stufting-box, with radial pressure of the packing material;
Arnold Schroder, Burg a. d. W.

Apparatus for the manufacture of effervescent beverages con-
taining carbnnic acid; Surth Engineering Works, Surth.

Appliance for the removal of furnace ashes from fire-tubes: A.
Eschenhagen, Kotibus.

Detachable Gall's chain ; A. Stotz, Stuttgart.

Lifting-valve, with walls protecting the seat from wear; En-
gine and Boiler-fitting Works, late G. Louis, Strube, Madgeburg.

procured for Canada, United
A States, Great Britain, etc.
Fethex’sbonhaug‘h &

Co., Patent Barristers, Solicitors and Experts, Bank of Commerce
Building, King Htreet West, Toronto.

BROCKHUES & CO., COLOGNE, Gormany

PATENT AGENTS FOR OBTAINING AND UTILIZING

m PATENTS omen
INTERNATIONAL TECHNICAL OFFICES

Rzrzxzucx A\(ERICAN CONSULATE COLOGNE

Established 1877

J COURSOLLE & GO.

SOLICITORS OF P AT E N TS

Internsativnal Patent Agency . . OTTAWA, Can.

RIDOUT & MIAYBEE —souiormons or—

Pamphlct on Patents, Trade Marks, etc., P AT E NTS

sent frec tosny address on appllcanon
103 Bay Strest, Torento

Joun G. Ripovr, Barrister, cte. (late C.E.)
Epw, Mavsee, Mechanical Enginecr.
SOLICITOR OF PATENTS
J. A. GRENIER, C.E. Imperial Bldg., Room 83, Hontreal

Patonts, Trade Marks, Industrial Designs, Oaveats, oto., for
Canada, United Slates, and all forelgn countries.

Hydraulic Englacering a specialty. Send for book of Instructions to Inventors

Established lSSé: with twent yuts rofessional experience
anada, Eng nd and Germany.

A. HARVEY, C.E., Patent Attorney
OT‘I‘.A.W.A. CAIN.
Offices: Rooms 33 and 34. Contral Chambers.

Address: Postal Box 1071, TeLEPHONE
Send for Clrcular 484, ** How to Obtain a Patent.”

M. HARRISON H. A. BEYLER

Montreal Electrical Supply Go.

ot 781 Craig Street
Practical Electricians
Manufacturing Contractors MONTREAL

Telephones, Annunciators, Bells, Batteries
Push Buttons, Burglar Alarms, ste,

Electric Light, Wiring of Stores and Ofilces
Concealed Wiring of Private Houses

.
Comploto Installation of Lloctric Light Plants
Elnctrio Light Fixtures and Brackets
N.B.—Ropairs of all kinds neatly executed

Stiek Fast Belt Dressing

TRADE
HAYN

Provonts Slipping. Incroasos Powor.
Givos Steady and Regolnr Motion.
Keeps Belts Pliablo and Strong.

Used by all large Manufacturers in the Dominion.

HORACE R. RIDOUT
22 JOHN STREET . . . . MONTREAL
Sole Manufacturer for Dominion.
Send for Circular, Testimonials and Sample.
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