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RAILWAY ENGINEERING."

BY CECIL B. SMITH, MA. E.,, MEM., CAN. SOC. C.E., LATR
ASSISTANT PROF. OF CIVIL ENGINEEBRING IN M'GILL
UNIVERSITY.

PART 1I.
Cuap. 1.—Track.
ARTICLE 1.—FORM OF ROADBED.

The first essential of a good track is proper drainage;
there can bardly be good track without it, from which it
naturally follows that too much care cannot be taken in
forming a roadbed at the completion of its construction,
which will have good drainage in itself; even with
abundant and good ballast, drainage is necessary, while it
may be the saving feature of a track surfaced with inferior
or scanty ballast. Plate XXII. shows types of road-
beds in use in America, and it will be sper. that most of
them have a slight slope each way from the ceatre, forming
-arounded surface onto which the ballast is laid ; the crown
at sub-grade should be 3 to 4 inches for a smgle track in
cutting, but may be partially omitted on embankments,
future settlement tends to round off the corners and gnd
drainage. Should low spots exist in the centre of the
roadbed beneath the balfast, water will lodge there and
soften.up the earth so that the ties will sini: under the
churning action of car and engme wheels. Although not
essential or always done, it is an advantage and an

-
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economy of ballast to elevate the roadbed on curves
parallel to the expected plane of the ties and rails ; this
practice also gives an elevated track before ballasting 1s
commenced. Widths of roadbed vary with the climate
and materials. Embankments vary from 10 feet for
cheaply built roads in the Southern U.S.A. to an ordinary
standard of 16 feet for Canadian and Northern U S.A.
first-class roads; cuttings vary similarly, but are usually
about 6 feet wider than the embankments for making
ditches; for purposes of haadling snow it is not found
advisable to make cuttings less than 22 feet in Canada,
although rock cuts with narrow ditches are sometimes
made 20 feet. To all of these, 12 to 14 feet are added for
each additional track, and in case of very wet cuttings
extra width may be needed for proper drainage (see Fig.
8, Plate XXI1.), or a tile may be laid beneath the cut
ditches to drain the sub-soil (see Fig. 5, Plate XXII.). Ordi-
nary cut ditches are about three feet wide and one foot
deep, and may be wedge-shaped (Fig. 7) or trough-shaped
(Fig. 8), but although the latter is often dug in the first
place, the weight of evidence is in favor of the former,
which is formed by a flat slope of from 2 to 1 to6to 1,
starting from near the edge of the ballast and meeting the
cut slope at an angle. The tendency of such a ditch is to
direct the water well away from the track and thus pre-
vent undermining of the ballast. Cut ditches should be
led well away from the mouth of the cuttings to avoid
scouring the foot of the adjacent bank, indeed, the ~ut
ditch on the upper side should join the catchwater ditch
and continue down to the entrance of the nearest culvert
as a berme ditch placed five or six feet away from the foot
of the bank. By a thorough system of ditching at the con-
clusion of construction much trouble and expense can be
avoided and the energies of the track gangs during early
maintenance may then be devoted to other things. To
make the ditching system complete, catchwater ditches
should be dug along the upper side of every cut, placed six
or eight feet back from the top of the slope, the earth from
them being placed inside; these ditches should collect all
those small trickling streams and general hillside wash
that would otherwise run down the cut slopes, carrying
sediment intg;the cut ditches. These cut ditchesare often
soon neglected during early maintenance, and extra ties,
heaps of unused ballast and stray boulders block the drain-
age, whilé in later years rotten ties and weeds need watch-
ing. Too great stress caonnot be laid on having clean
straight cut-ditches with a uniform fall.

Of late years construction has been usually very rapid,
and embankments, if made of .earth, will rarely have com-
pleted more than half of their shrinkage ; this will .vary in
amount with the method.used in building.the bank, being
greatest when built with wheelbarrows or machine graders
from side ditches, and least when flat or wheel-scraper
work has-trampléd it-in-thin-layers by the horses’ feet, etc,
‘For.these reasons all banks .made of earth ought to .be left
full width and a certain:per. .cent. of height.at each-point
above the theoretical grade line. OF. course, abrupt
¢hanges in track surface are not desirable, even-for a, short
time, and such allowance for .shrinkage should. be,made
with judgment according-to the merits of the case in> hand
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at each pomnt bearing in mind what the ballast is costing,
the expense of re-lifting sunken track and the large
amountsofextra high-priced material needed if this allowance
for shrinkage is not made before grading is completed ; on
page 150 the per cent. of shrinkage of diflerent materials is
given, which will serveas a basis for estimating how much
extra height should be given to the banks ; if construction
has been completed in one season at least one-half these
amounts arc necessary.
ARTICLE 2—BALLAST.

The quantity of ballast used is a purely financial
question,and up to a usval limit of 12 inches underneath
the ties, the more the better, can track be maintained for
the same cost ; 12 inches under ties takes about 3,000 cubic
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yvards per mile; 6 inches under ties takes about 1,800
cubic yards, including filling around ties as in Fig. 8,
Plate XXII., but with no allowance for sunken banks
and extra material. The functions of ballast are:

(1) To afford lateral, longitudinal and vertical sup-
port to the ties sufficient to keep the track in line and
surface without incessant track labor.

(2) To carry off all water as rapidly and thoroughly
as possible after rain storms or thaws.

{3) By drainage to lessen the action of frost in heaving
track during the winter and spring.

(4) To give elasticity to the roadbed.

The following materials are used more or less exten-
sively for ballasting and are given in order of merit as
nearly as may be:

(1) Broken stone to a 2-inch ring ; coarser underneath.

(2) Furnace slag and cinder.
(3) Coarse, clean gravel.

(4) Broken bricks or any form of very hard burnt clay.

(5) Sand not so light as to be easily blown away.

(6) Earth, usually compact clay, seldom loam,

Broken stone ballast, although expensive and hard
to tamp and surface with, gives the most durable and
satisfactory track with least labor for maintenance;
only roads with heavy traffic can afford to have it, as it
costs from 75 cents to $r1.25 per cubic yard in place.
When used, it is generally flush with the top of the ties
for about 1 foot beyond their ends, thus giving lateral sup-
port, and side slopes rather steep (about 1to 1). A very
finished appearance can be given by laying a margin of
stones to line by hand, and keeping the rest of the road-
bed, outside, free of ballast and grass. The slag from blast
furnaces, if properly cooled and broken, makes a very good
and durable ballast, but its use is evidently limited in area
and the price will vary according to circumstances ; cinder
also is a valuable ballast, but limited in quantities. Pro-
bably gravel may be luoked on as the ballast more gener-
ally used in America than all other forms combined,
because of its wide distribution and general utility. When
clean and fairly free from sand and large boulders, it
drains well, surfaces easily, and holds track from all but
lateral movement ; in this it is deficient as it will not stand
steep enough to admit of the ends of the ties being fully
submerged, unless a very wide roadbed i is used. (See Fi igs.
3, 7and 8, Plate XXII1.). The cost of gravel ballast in
place varying with length of haul, may be put at 15 cents
to 20 cents per cubic yard if loaded with steam shovels
from a good pit and unloaded by ploughs, but will run as
high as 40 cents when material is manually handled from
pits with heavy stripping. In all cases the stripping
of pits should be attended to, and all inferior material
wasted or put on low or narrow banks. The ballast
material should be of a uniform quality, as any patches of
loam or clay mean just so many sunken spots in the track.

Sand ballast creates dust in summer which injures the
rolling stock, does not hold a track well to surface or in
line under heavy traffic, and has a tendency to hold water
and heave track in the spring ; unless very coarse it is not
at all a good investment if other ballast can be obtained.
In such situations many roads have resorted to burnt clay
or broken brick, but unless well and uniformly burnt,
almost to vitrifaction, it is not a very durable material. In
mild climates, such as Southern U.S.A., many railways
have ballasted with clay taken from ordinary cuts, either
from the cut clopes or hauled by train from the nearest
point. If the clay is of a compact nature, and such a cross-
section as one of those in Fig. 6, Plate XXII. is used, it
will soon get beaten down and shed ordinary rains without
any water permeating the roadbed. It is evidently a very
cheap way to ballast, and in the absence of other cheap
materials may be very justifiably used in such climates
by roads of light traffic and meagre resources. Except in
the case of broken stone, laid with teams, from adjacent
fields, the ballast is put on, after the track is laid, by train
loads, and, in so doing, unless the newly laid track is at
once roughly surfaced, and trains run very slowly over it
until a light «lift " is first put on and the track fairly well
lined and surfaced before the ballast trains are allowed to
run at a high speed, we may expect permanent injury in
the form of bent rails and cracked angle bars, especially
as the track is often not fully tied, spiked or bolted. In
surfacing and lining track it is well to remember some
general principles applicable to all materials and at all
times.

(@) The coarser material available ought to be put
underneath, i.e., on the first lift.
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(b) When the supply of ballast is limited and sub-
grade sunken on the banks, it is better to be satisfied with
a track having local depressions below the theoretical grade
line, rather than to rob the sides by building up a high,
narrow track to the true grade, as such a track will soon
sink and get out of line—betng deficient in lateral support.

(c) Each tie should be tamped equally well, because
even one tie, without support, acts like a force pump ! each
passing truck, by suddenly depressing it, compresses the
air under it, forces out more ballast, until there is a cavity
formed, a lodging place for water and a permanent sag in
the rail.

(d) Ballast should be tamped more firmly under the
ratls than under the centre of the track, because a centre
bearing will cause a rocking motion which will increase
rapidly, especially on banks, where the sides are apt to
sink more than the centre anyway.

(¢) Surface is rather more important than alignment,
although not so easily obtained or seen by a track foreman.

{To be continued).

FRAZIL ICE IN THE LACHINE RAPIDS.

The Lachine Kapids Land and Hydraulic Company
has been supplying electric current steadily to Montreal
since last winter and has had four dynamos running,
Some difficulty was again experi-
enced, during the severe weather early last month, in obtain-
ing a sufficient head of water to keep the plant in opera-
tion. The lighting companies subsidiary to the Lachine
Rapids and Hydraulic Co., the Imperial and the Temple
Cos., had to start up their steam plant, and the Imperial
borrowed a dynamo from the Royal Electric Co.

The two chief difficulties in the problem of maintaining
the head which the engineers of the Lachine rapids
developiuent had to contend with in winter were the
sudden and very great fluctuations in the river level below
the rapids, caused by ice jams in the river and the forma-
tior: of frazil ice. It has been found that the changes in the
river level at the city are not so important as was antici-
pated, but a great deal of trouble has heen fuund through
the formation of an ice dam on the rock bottom of the
shallow stretches immediately below the tail-race. On the
occastion referred to, we are informed, the level of the
water in the tail-race rose ten feet owing to this cause and
for a time the head was reduced to three feet. The
removal of the rock in the shallows below the tail-race will
probably remedy this defect, and it becomes only a question
of how much the company is prepared to expend in
securing itself against similar occurrences.

The second difficulty, that caused by frazil, is as yet
unsolved, and if the report is true that the company intends
to install a steam plant in Montreal as an auxiliary, cap-
able of running all the arc lights in the city, it would sug-
gest that the final solution was believed by the company
to be still remote.

The recent obstruction of the intake which reduced
the level of the water in the head race from nine to five
feet, as-we are informed, was due to the existence of frazil.
The construction of the intake will be seen at the top of
the accompanying rough diagram, which we reproduce from
the Montreal Witness. Between the pier head and the
shore are placed in a slanting line three rock-filled caissons,
and along the upper side of these represented in the illus-
tration by double dotted lines is stretched a boom thirty
inches deep. A little lower down is a second boom repre-
sented by the lower pair of dotted lines. This latter is four
feet deep. Between these two booms is maintained an

open sheet of comparatively still water. These were con-
structed so that the frazil floating down the current would
be stopped by the first hoom and carried away by the cur.
rent which sweeps along it. Should any get past this
boom the clear space of quiet water was maintained for it
to rise in, and the second boom constructed to catch it.
The vertical shading in the iliustration shows where a
part of the construction dam has been left. Though this
does not come up to the surface ;it is so near it that pieces
of ice catch in floating over it. This obstruction lessened
the current sweeping the outer boom and also caused a
large eddy. Iu this way the frazil was not carried off as it

should have been. The snow also, which fell heavily at
the time, drifted into the open space between the two
booms, formed slush, and this getting under the boom rose
again immediately and froze to the underside of the ice.
Thus between snow and frazil :he intake became frozen
solid from top to bottom over the area shown by the hori-
zontal shading. This had to be blasted out. To prevent
a recurrence of the snow difficulty, a snow fence has been
constructed across the ice below theintake. The Wiiness
states that, to prevent the frazil coming in, a few feet will
be removed from the top of the old construction dam so
that ice may pass over it fresly and the outer boom be
continually washed by a swift current.
There can be very little doubt that if any solution of
he difficulty can be reached, the engineering staff of the
company will arrive atit. It has been established that
frazil does not form in ice-covered water thatis warmer
than the open stretches, and frazil is only formed in water
whose temperature is below freezing. The vast amount
of the St. Lawrence which ic kept open by the rapids and
swift currents materially cools a large body of water, and
this is especially true of the river at Lachine, where for a
distance of about six miles above the company’s works the
river is almost entirely open. In these open rapids frazil is
formed in great quantities, and it is yet to be shown that
at the bottom of such an extensive stretch of rough open
water there can be maintained a sufficient area of still water
by which the turbines may be driven and from which the
frazil coming down the river can be excluded.

ROPE TESTING.®

BY GEO. A. M'CARTHY AND ERNEST G. MATHESON.

Almost all departments of engineering have been.so
thoroughly exploited that wherever you may carry
your researcies you find that you are by no means the
pioneers. If this leaves less room for originality, yet it
furnishes many useful hints in regard to methods to be
pursued in order to obtain the best results with the least
effort and in the most satisfactory manner. In our investi-
gation of the strength and other qualities of ropes, it was
assuredly not in the multitude of data, but in their absence,
where lay our chief difficulty, or if these data existed we
failed to get them within our reach, therefore, in so far as
we are concerned, this thesis is almost wholly original.

Before entering on the subject of rope testing it might

“A paper tead before the Applied Sclenca Graduates Society of bcGill and
published exclusively in T CANADIAN EXGINBXR.
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be well to glance for a moment at the method of manufac-
ture of the more ordinary kinds. In making the strand of
the rope, the proper number of yarns are passed through a
register plate, and from that into a tube into which they
fit very tightly. This bundle of yarns is then fastened to
the forming machine which travels backwa.d down the
walk, pulling the yarn through the tube and at the same
time twisting the bundle of yarns into what is called a
strand. The angle of this twist is in all cases as nearly as
possible 37°. ‘L hree of these strands, having been hauled
the whole length of the walk, are thrown over upon the
laying track and each hooked on to a separate spindle of
the laying machines which stand at each end of the walk,
One machine is stationary and the other travels a little
when the twist goes into the rope. This is on account of
the rope shortening as it gets twisted. To prevent this
machine moving too quickly, a brake is arranged to grip
the rails. When the strands are thus hung upon the
machines, at each end of the walk, each strand on its
own spindle, and the brake in position, both machines
are started so as to put more twist into the strand.
This turn or twist of course reduces the length and
the twist is regulated by the amount the sirand is
shortened. If 100 fathoms of rope is wanted with 6
per cent. of hard in it, 6 fathoms of hard is put into the
strands, after the strands bave first been formed at an
angle of 37° as already mentioned. In other words, a
strand, which has already been formed at an angle of 37°,
is taken and twisted by these machines until it shortens
say 6 per cent. of its original length; then we have a
strand with 6 per cent. of ¢ hard " in jt. Generally speak.
ing the hard ropes wear best, but are very difficult to
handle in water. The soft ropes are much more pliable
and easier to handle, but they do not stand wear as well
as the harder qualities. The soft ropes are usually the
stronger.

With this brief account of the process of manufac-
ture we will now proceed to describe the testing of the
ropes as carried out in the laboratory. At the very
threshold the difficulty of holding the specimens was met.
Waucden and iron specimens can be so formed that the por-
tion gripped by the testing machine will be sufficiently strong
to hold the specimen until fracture occurs in the test piece
in the position desired. It is not so, however, with rope.
Moreover, it is obvious that even where the rope 1s made
fast round a pin of considerable diameter, some of the
fibers will be strained greatly more than uthers, thus pre-
venting the results obtained from bewng the ultunate
strength of the material. Tt was this strength we desired
to obtain, although it may seem that results gotten under
conditions which obtain in actual practice might be more
valuable. We desired comparable results and to this end
the artimate strengths are the most serviceable.

Much difficulty is usuvally found to hold ropes by
means of knots when great stress is applied. By means
of the “* bowline ™ knot, a sketch of which is given, we
overcame this trouble.

There was no slip nor give; but we soon saw that the
strength of the rope was by no means fully developed.
The rope failed invariably at the knot, so we were com-
pelled to have recourse to some other contrivance. Splic-
ing was, after consideration, rejected as requiring more
time than we had at our disposal.

A contrivance as shown in the sketch below was tried
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with some success. P is the pin of the testing machine ;
N is a block of hard wuod. A groove is cut in this along
the circular face, TH, in which the specimen to be tested,
S, lies. The line, S, goes round the pin twice and is then
taken to the block, N, and tied around it, also enclosing
the rope, S. The friction of the rope on the pin so
decreased the pull on the end tied round the block that
the knot on the block never once failed to hold. On
acc wnt of the difficulty encountered in holding the direc-
tion of the block parallel to that of the rope, the device
was abandoned. We had the satisfaction, however, of
seeing the specimens tested in this manner break in the
free, straight portion and not at the fastening. Failure
was a successful tutor. We began to clearly perceive
the principles underlying a satisfactory holder, and we next
tried an oval shaped thimble with flaring ends which were
open. Theidea was to obtain a holder which would not
injure the fiber of the rope; which would not occasion
any sharp bends in the strained portion, and at the same
time would leave the specimen free to move in the direc-
tion of the stress. The thimbles answered very well
indeed. The following is a description of them which,
with the accompanying sketch, will clearly exemplify the
method of working.

The thimbles were made of iron, the smaller about }
inch thick and the larger § inch thick. The dimensions
were as shown on sketch. It will be noticed that the

radius of curvature along the surface, CD, is the same a
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that along FG. The radius along CE being also same as
that along GH. The radius along CD and FG is less
than that along CE and GH. The fact that the thimbles
when in use would not remain in a vertical position
rendered this feature of the design necessary, so that a
line joining the two extreme corners would be tangent to
the curve where the line entered and left the thimbles, as
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AB. When this was the case a rope could not possibly
be injured by the curve of the thimble, although the
great pressure, even of a smooth surface against the
strands of the rope, might possibly crush the fibers to
some slight degree. The method of securing the.rope was
as follows : The free end of the rope was put up through
the thimble, passed completely round the pin and brought
down again through the thimble. The end was then tied
with-one or two knots to a short piece of piping about one
inch in diameter. This piping reached across and rested
against the lower end of the thimble, thus preventing the
end of the rope from passing up through the thimble. It
was found that, on account of the friction of the rope
against the pin, one knot of the rope on the toggle was
quite sufficient to hold it. In fact in some instances there
was not sufficient rope to tie one knot around the toggle.
‘When this was the case the rope was uns.randed and the
toggle inserted between the strands and the strands tied
around it; even this method of making the fastening
never failed.

The Wicksteed testing machine—a machine of the
balance tvpe—was the one used. The total range of the
machine for ordinary work is about three feet. This was,
however, found inadequate for our work owing to the
excessive elongation of the rope, especially when wet, and
we were compelled to dismantle the machine to somg

extent. The part C and the corresponding part
together with the vertical rods D, P, E, ¥, (see accom-
panying illustration) were removed, leaving the pins B and
A with their eyes surrounding them. This gave a range
of about five feet six inches, which in a solitary instance
was not enough. The vertical rod, G, with a correspond.
ing one opposite to it conuect the crosshead, J, v both
a hydraulic and an electric motor, the former for huavy
work where speed is not a desideratum, and the latter for
more rapid work where power not beyond 5,000 Ibs. pres-
sure is needed. The range of the hydranhe ram was about
10 inches. This was needed whenever the power exceeded
5,000 lbs.  When the test was begun the crossheads were
usually about two feet apart; yet the distance between
them often reached 5 feet 6 inches before rupture. The
eins were about 3 inches diameter, and the rope was
usually placed twice on the pin in order to increase the
friction.

The method of getting the extension was as follows :
Owing to the great stretch of the rope no extensometer
could be employed. The unequal give at the different
ends excluded the setting up a scale beside or attached to
the specimen. Workings on the surface were debarred by
the want of definition. Fine, smooth tacks were inserted
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in the rope at the required distance apart. The distance
could be conveniently measured, and we hoped this was a
final arrangement, but here again we were doomed to disap-
pointment. Incredible as it may seemeven these very small

. tacks caused the rupture to take place at the points of their

insertion, as the tabulated results will show. A very con-

venient and easily adjusted device was finally employed. It

was the adaptation of a contrivance based upon the prin-

ciple of the pinch-cock to our work. ‘
SHRINKAGE.

The percentage of shrinkage for the different kinds of
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rope under different degrees ot saturation is given in the
following table :

Time Immersed
Kind of Rope. 2.6 days. 6 weeks.

Maailla .......... 5.0 per cent. 5.7 per cent,
Tarred manilla.... 2.0 28 -

Manilla bolt rope.. 6.9 6.0
” " 3.5 6'2
55 7.€

5.7 7.6
Tarred hemp ratling ...... 6.7 8.0

" *  boltrope .... 6.6 7.9
The table speaks for itself. It will beseen that the
rope shrunk more when immersed for six weeks than when

Time linmersed

immersed for oneweek. The werting haa nout such an
effect in this direction on the tarred ason the untarred

specimens. The above results are averages. In the same
Lkind of rope there was some variation owing, no doubt, to
the many factors entering into the work which tended to
make the results not uniform. The principal one of these
was the probably nnequal tension put on the rope when
measuring, dry and after soaking. The tension should
have been measured with a spring balance to get the best
results. Onb account of the ropes having to be immersed
in a coiled position (the smallness of the trough at our dis-
posal preventing them being laid out at full length) it was
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found almost impossible to thoroughly straighten the
larger ones after wetting without putting them under con-
siderable strain. This fact would tend to make the per-
centage of shrinkage less than it otherwise would be.

(To be continned).

TFor Tur CaNADIAN ENGINEER.
A SYSTEM OF PLUMBING,

BY W. M. WATSON, TORONTO.

For upwards of two years articles dwelling on sani-
tary appliances have appeared in the columns of Tue
Canapian ENGiNkER, and its readers will more readily
understand the arguments used in this paper if they have
read the articles in previous issues. I have shown that
such sanitary appliances should always be plain and
easy to repair and understand ; that the excesses adopted
lately in constructing plumbing appliances and public
sewers by some professional sanitary and municipal
engineers, is dangerous to the public health, and unneces-
sarily expensive.

In a former article on sanitary appliances, | stated
that the plumbing and sanitary arrangements of last century
were healthier than the elaborate obstructions of the
present system. At that time they had the good judg-
ment to cause all pipes carrying foul matters to pass to the
outside of the building at the nearest possible point and to
have as short a length of pipe and as few bends as the
arrangements of pipes would allow. The sewage and
refuse were hurried from the premises by slowly turned
bends ari direct routes, bnt the engineers and medical
officers o} he present day demand numerous obstructions,
and often call for the most roundabout method of laying
down private drains, so that they require inspection or
lamp holes, together with special ventilation shafts to pre-
vent the drains becoming blocked and the sewer gas that
they generate from poisoning the inhabitants.

E. M. Close, chairman of the health department of
the Birmingham Sanitary Institute, Englang, when giving
his annual address at the 17th Congress in September last,
stated that placing interception traps and breather pipes
on private drains was wrong, and that all private drains
and public sewers should have free and uninterrupted
ventilation throughout, and in another remark declared
that the architects of the present day appeared to have
entjrely lost sight of the question or art of dramnage. At
the same meeting W. Hannan stated that house drainage
could easily be kept free from sewer gases; it was only
necessary to arrange the waste pipes so that sewage would
secure plenty of aeration, which would cause it to remain
fresh during the time the fluid was rolling from the house
to the outfall end of the main sewer. He also stated that
all traps were putrefying machines and incubators, where
dangerous germs are bred that pass out into the sewers
and rapidly multiply. ‘The whole discussion of this select
company of sanitarians at the Congress showed that to
improve sanitary apparatus. the use of traps and similar
impediments should if possible be avoided. Some expressed
the opinion that the time was not far distant when the use
of traps to keep back sewer gases would be totally discon-
tinued and become unnecessary.

This seems to me exceedingly probable, for I see no
reason why a new town cannot so arrange its refuse and
sewage business that it can be removed in a way that sewer
gas and foul, unhealthy odors cannot possibly generate in
any part of the pipes, and also having the advantage of
costing considerab'y less than the intricate obstructive
system at present forced on the people. To do this there

must be separate drains and sewers, one set to carry the
sewage and the water {from the voof and yard of dwellings,
and another set to carry the storm water from the streets
and land, together with any clean water springs that are
within the watershed. To do this the sewers must not be
too large. Every branch taken from the street sewers

must be taken from the crown, and continue with an
upward grade, void of any interruption or interception

traps, to the highest point of the building it serves,Zor the
nearest building or large tree. Every separate line of
sewer serving a street must have a shaft at its lowest point
for the inlet of fresh air, and another of the highest termi-
nating point to form an outlet of airin a way that even the
smallest pocket is avoided where it might be possible for
air to lodge, and to ¢nsure a free and rapid circulation of
air from the lowest point of each and all the street sewers
to above the housetops.  Then the plumbers must fix the
waste-pipes in the interior of the buildings on the same
plan, viz., every separate line of waste-pipes must be con-
tinued to above the roof, independently, and in no case
must any two or more lines be joined together. It is
important that care should be taken to ensure the above
relaied points being carried out in the smallest details,
because those who have followed my remarks in previous
articles will know that sewage contains the germs that will
if properly set to work purify and make clean again the
polluted fluid, and all that is necessary for the engineer and
mechanic to do is to so arrange the carrying pipes that
the sewage during its trausit is broken up into particles,
and that an unlimited supply of fresh atmospheric air is
provided at all points and places, ready to be absorbed by
the fluid when needed.

If this be done no sewer gas will ever be gencrated,
because the sewage will remain fresh if kept in rapid
motion uatil it reaches the terminating end at the outfall.
If no sewer gas is generated then there need be no
appliances used to prevent sewer gas doing injury to the
public health. The experiments made by Herr Unna, at
Cologne, proved that when sewage was falling down a
vertical line of pipe it split and divided into thin threads
that enlarged the stream to the full size of the soil or other
pipe used for the discharge, and that during its fall down
the vertical pipe it got mixed and carried with it at least
four times its own volume of atmospheric air, drawn
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in through the open end above the roof. All plumbers
should bear this in mind, for it proves that their work is
very important, not only in preveanting sewage from
generating poisonous gases, but that they can by properly
arranging their lines of waste-pipes cause the sewage to
commence purifying itself at the very moment that the
clean fluid has got fouled. In previous issues I have sup-
plied illustrations and descriptions how to do this, and tried
to prove that the system of connecting two or more lines of
pipes together is decidedly wrong and injures rather than
assists ventilation by retarding the proper circulation of air
through the whole length of waste-pipes, which must be the
object aimed at to ensure a high standard of health.,

It is the practice in cold countries where the atmos-
phere is impregnated with sea salt, or where the tempera-
ture during any part of the year does not fall too much
below the freezing point, to continue the old eighteenth
century method of running all soil and waste-pipes outside
the walls of the buildings, and passing all waste-pipes from
interior water-closets and other sanitary appliances through
the house walls at the nearest convenient points, and they
all work well, but the practice would not work smoothly
in the northern parts of this continent. I have a system
of this kind working here in Toronto on the outside soil-
pipe plan, and so long as I attend to the arrangements
myself it answers all right, butif atap beleaking and allow-
ing the water to dribble down the waste-pipes when the
temperature is beluw zero, it freezes at the point where the
short piece of horizontal pipe that passes through the wall
joins the vertical pipe fastened to the face of the outside
wall, but when this small leakage is avoided, it answers
well even here at the lowest temperatures, but the latest
American system of erecting stacks of soil-pipes of good
metal and joints, on the open principle, vertically through
the interior of the buildings, can be made quite as safe and
sanitary, and have the advantage of not being subject to
frost. 1 have before suggested a way of arranging waste-
pipes that would ensure the freedom from sewer gases in
dwelling houses when a connection has been made to the
present sewers or sewers that manufacture sewer gas
because they havenot been laid so as to be self-cleansing,
aerated properly (see article on sanitary appliances pub-
lished 1n Tue Canabiax Excinger in April, 1897), and |
here propose to show a way of connecting the branches
from sanitary fixtures to vertical soil-pipes or any other
line of waste-pipes serving other fixtures that are too far
removed from the soil-pipes to be properly connected with
it, in the way shown by these illustrations. I might add
that no two lines of waste-pipe which terminate with an
open end above the house roof should be joined together
on the vertical line, except on the street side of the quarter
bend at the foot, and in no case where there is another
waste-pipe that branches into the vertical stack at a lower
point. \When this error is made the suction of air that
passes down the lines of pipe when slop water is sent
down, is impeded, and the current of air that comes up
from the street sewers to the housctop is curtailed by
friction, having to split at the dividing junction.

It should be the aim of all plumbers to avoid as much
as possible low-grated horizontal pipes and pipes too large
for the fixture or for the waste plugs in the fixtures they
serve. They should avoid all sharp angles and junctions
on main lines of waste-pipes, and any roughness or solder
drops on the inside of the waste-pipes. They should also
aim at having the insides of all waste-pipes smooth and
free from the least impediment throughout the whole
length of the pipes, and neither increase or decrease the
bore of any vertical line of waste-pipes from the junction at

the ground line to the terminating point above the roof.
Herr Unna shows why care on this point should be
observed in the Cologne experiments. They should also
do away with the dirty, unsanitary practice of placing
waste-pipes, bath traps and water-closet bends between
the floor boards and the ceiling, because they are apt to
freeze and defects cannot easily be seen or repaired. The
sweating of the pipes when the temperature of the air is
higher thau the water passing through them causes the
ceiling to soften and smell, and there are also more angles
and sharp turns in the pipes than there need be or is good
to have in waste-pipes for the health of the inhabitants.
For the sake of securing a fine outside appearance nothing
should be done to jeopardize the smoothness or increase
the friction, or retard the flow of air or fluid within the
pipes. All branches made in hard metal pipes should be
made to bend slowly both above and below the branch
inlet to allow for the easy escape of the air as well as the
sewage (see I¥ig. 1 to 5), and at the same time leave the
vertical pipe free to pass down the atmosphere air drawn in
by the falling sewage, and also to do away with the
shoulder space that is at present usually created if an otdi-
nary T. Y. isused, which always forms an air pocket and
breeding space for microbes. In joining lead pipes together
this could not be done, nor is it necessary, because in the
usual course of fitting a short length of horizontal pipe of
about 1 inch bore and 2 feet long would be used to carry
the waste water from a wash-basin to a 2-inch or 13-inch
vertical stack of lead pipe; the fluid would rush through the
short length of pipe fixed between the basin and vertical
line of larger lead pipe at full bore, and dash to the oppo-
site side of the larger stack of vertical pipe, whose top end
was open and extended to above the roof, then the fluid
would split up and suck down the air from the roof and
take a large quantity with it down to the common sewer.
And if the basins, the baths, the sinks and wash tubs can
all be placed close to the vertical line of the soil-pipe they
should be joined to it on the same principle as shown (see
Fig. 3) because the more a pipe is used the better for
health.

The illustrations show four different kinds of water-
ctosets. The syphon is a closet, a pattern that I cannot
approve because it contaius a double trap, one which can-
not easily be emptied or inspected. Then it delivers the
water down the soil-pipe with a rush in bulk and unbroken,
therefore the fluid does not get mixed with air in the verti-
cal soil-pipe as it should do, but draws the air behind it in
a bulk form which never mixes with the sewage, and when
the air reaches the point where the sewer is Jarger in bore
than the interior of the soil-pipe, and the vacuum becomes
broken, then the air returns to the outside atmosphere the
easiest way possible without performing any aeration of
sewage. Fig. 2 is a similar closet without the syphonic
part, which I approve because the trap partis independent
of the bowl and can be set to point to the right or left
hand, so that the soil-pipe can be erected on either side of
the closet bowl, and the bowl can be set with the flushing
horn to the rear, which is the proper position to receive
the flush-pipe from the cistern. The trap can be made of
brass, nickel plated if desired, or cast in lead, and joined
together by a mixture called earthenware solder, which
easily makes a joint as safe and strong as the body of the
basin, so that having a joint under water is now of no
detriment. Fig. 3 is = common basin that has not suth-
cient area of watered sutface to receive the droppings or
keep the interior of the bowl clean. Fig. 5is the simplest
and mos. satisfactory sanitary closet of the four, but to
connect this kind of closet to the soil-pipe in theway that it
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is manufactured and shown, the soil-pipe must be placed at
the rear of the closet and the flush-pipe at the same place.
This arrangement would in nearly all cases be very incon-
venient, and make it hard to join other connections to the
vertical soil-pipes. By Fig. 4 I show how any wash basin,
bath, sink or set of wash-tubs should be connected, taking
care to fix the short branches level, so that no pocket of air
can accumulate between the fixture trap and the vertical
soil-pipe. If by reason of the great distance between the
fitting and the vertical waste-pipe, a perfectly level pipe is
too long and would not work well, then another line of
vertical pipe must be made that can be set nearer the
fitting to accept the short branch. No line need be erected
perfectly plumb from the foot to head, but may be bent to
suit circumstances, on condition that a good upward grade
is always obtained in every part, and all branches are
inserted in the vertical portion and not into the graded
portion. The reason for this will be obvious to mechanics.

A few years ago the improvement in drainage and
plumbing took a wrong turn and large sums of money
were being wasted by municipalities, causing the people at
the present time to be slow to spend more money to undo
the evils thus created. But there are oth..r towns which
would not reorganize their sanitary laws tocomply with the
new ideas because of the large expense it entailed, and the
nuisance of the long delays and inspection, etc., required.
Then some experienced sanitarians could not see the

. advantages stated by the promoters of the new system,

only the one that would increase the cost and circulate
money. These towns are fortunate, for the experiments
lately made have not only proved the extreme folly of the
obstructive system (which can easily be proved by watch-
ing the gases coming out of the sireet grates on a hard
frosty day), but have found out how easy it is to arrange
both sewers and plumbing so that no sewer gas can be
manufactured in them, therefore the public could not be
poisoned with it, and our private drains and main sewers
may by using reasonable intelligence during construction
be made as odorless as any other part of our inhabitable
premises.

THE ETHICS OF CIVIL ENGINEERING.*

I do not intend to inflict upon you a long historical
sketch of the engineering worl:s which have been com-
menced or completed during the past year, for the daily
papers with their well written articles and photographic
accompaniments bring these matters attractively to our
notice, and the technical journals record them with such
close detail and elaborate drawings that they are in every-
one's mind or on our book shelvesas works of reference, far
more ‘7aluable and with infinitely greater facility for refer-
ence than any words of mine would possess. A few words
to the students and young members of our society may,
however, be of some service, and, if devoid of any other
merit, will, I promise you, possess the merit of brevity.
With such institutionsas McGill College, which the young
man of to-day, especially those within easy reach of Mont-
real, possesses, he will be well equipped for, and should
move forward erect and with a firm and steady step,
indicative of his honesty and firmness of purpose. In
due course he will no doubt secure an engagement on some
public work (thanks to his McGill diploma), and his suc-
cess will be in his own hands. He will probably be located
in some small town or village, a stranger to everyone, and,
if he has not already done so, he should formulate for his
guidance rules of conduct based on common sense, which

*Belog the opening address of President W. G, McN. Thompson at.the annual
Coaventlon of the Canadlan Society of Civil Englaeers,

will win for him the confidence and respect of the com.
munity, which are as necessary for his advancement as
technical knowledge. He should be cheerful and affable.
He should move slowly in forming acquaintances, that
he may not make mistakes which it would embarrass him
to correct, He should not pose as a puritan, but should
avoid saloons and gambling as he would the plague. He
should be early in the field and late in the office when the
necessities of work require. He should make it a point to
have his work well laid out in advance and detailed plans
prepared early, that the contractor may have no grounds
to complain of delay on his part, for it is of the first
importance that the contractor should have facilities for
changing his men from place to place or putting on a large
force when conditions are favorable. It may also affect
the contractor’'s profits if plans of structures are not
furnished at an early day, that he may arrange for
materials when prices and conditions are in his favor. In
preparing detailed plans, utility and durability should be
studied. Standard sizes and shapes should be used as far
as conditions will permit, as a departure from standards
means not only increased cost, but difficulty and often
serious delay in obtaining materials. He should cultivate
the habit of observing closely what is being done upon the
work, how and with what appliances it is being done, and
who is doing it. He should make himself familiar with
the roads and sho®  itts in the neighborhood of the work,
and their varying conditions as affected by the weather
and seasons. In short, he should be perfectly at home in
everything connected with the work and its surroundings,
that he may be eligible for advancement when opportunity
offers. \When measuring the work for the monthly esti-
mates, he should, as far as time will permit of his doing
so, return the actual quantities of work done and materials
delivered, as it would be unfair to the contractor to under-
estimate the work, and an unkindness to him to over-esti-
mate it, as to do so would be misleading and disappointing
when actual quantities were returned, as they would
eventually haveto be. By assisting the contractor in the
various ways above mentioned, it will be less difficult for
the young engineer to say no when his duty requires him
to do so, and that unpleasant duty will, no doubt, have to
be occasionally performed, paiticularly about estimate
time, when large estimates are often asked for by the con-
tractor * to tide over pressing needs, and to be adjusted
in the next month’s estimate.” Such a course should
never be followed. The actual quantities should be
returned to the senior engineer with the statement of facts.
Young engineers beginning practice to-day haveadvantages
which their seniors educated in this country have never
had, and no more genuine and sincere assurance of the
appreciation of the munificent donations which have made
McGill College what it is can be given the donors than to
see the lecture and experimental rooms and museums
thronged with bright and earnest students making every
possible effort to possess themselves of the wealth of
knowledge so generously placed within their reach, and so
easily acquited with the assistance of McGill's able pro-
fessors. A thorough grounding in the fundamental prin-
ciples of any profession or calling is as necessary for the
individual independence and stability which every man
should strive to possess, as a solid foundation is for the
stability of a structure. This thorough grounding McGill
College affords, with facilities which cannot be surpassed,
and I would urge upon our students and young members
to avail themselvesof these advantages to the fullest extent
possible. Theory and a large portion of practice, especi-
ally in the results obtainable from the testing machines,
here go hand in hand, and the earnest and painstaking
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young engineer, almost at the commencement of his carcer,
may be in possession of information which others have
picked up like wiumbs here and there in course of a life-
time, as failures of works or “accidents” have offered
opportunities to careful studentr, for we are all students
in engincering until the curtain falls in the last act of this
existence. The college course, however, will soon come to
an end, and the young engineer must start out to make his
way in the world. If he is well grounded, as we will
assume, has a McGill diploma in his pocket, his trust in
Providence and his powder dry, at such a time the
prudence of not wccepting presents or having any money
dealings with the contractor will be fully realized. He
should carefully check the work in the fietd and in the
office, remembering that, in addition to his duty to himself.
he owes it to McGill College to maintain the standard
which his diploma should give assurance of. He should
be reticent about tha work, excepting with his senior
oificer, to whom he should give a full measure of loyalty
and carry out his instructions promptly and cheerfully.
He should be free from prejudice and strictly fair.  If he
will observe these rules, and it needs but a httle firmness
and self-denial to do so, he will forge steadily ahead, as
men of such character are always in demand.

—After a squabble lasting for years the contract for
the clevators in Toronto’s new city hall has been let to
Leitch & Turnbull of Hamilion, at a fizure much below
the tender of the Fensom Co. of Toronto. After the con.
tract was let the architect, as is his habit, found a few
alteralions necessary and it is said the figures for the plant
will after all be about the same as the Fensom Co.’s
price.

— At tiie jast annual meeting of the American Public
Health Association, at Ottawa, J. \W. Hughes, Montreal,
read a paper catitled, The Intercepting Trap in Private
Sewers, 1n which he quoted very fully from the series of
articles in Tue Caxapiax Exciyker on that subject from
the pen of W. M. \Watson. In the published reports of
the paper in this country, Mr. Hughes kindly credited the
author and publication, but in the report published in the
Surveyor and Municipal and County Iingineer, London,
Dec. 30th, 1898, we find, nu doubt through nadvertence,
no mention of an author other than Mr. Hughes, though
the paragraphs quoted by the Surveyor are from the
columns of Tue CaNaviaNy ENGINEER.

—The great solidity of the masonry of old Montreal
buildings and of the fortification walls and other mascnry
throughout the province of Quebec generally, has been
the agmiration of enginecrs and the dismay of contractors
who have occasionally had to dismantle these structures.
A correspondent informs us that the sccret of this great
strength is that the French Canadian builders of old made
a practice of scasoning their mortar by burying it in the
carth over winter.  The mortar was prepared in the
autumn; a pit was dug below the frost line, the boitom
being hined with sand and a wall of sand being put in the
sides as the mortar was dumped in.  The top was then
also covered with sand and the bed covered deep enough
with carth to keep away the frost.

THE QUEBEC BRIDGE.

The company proposing to construct the bridge at Quebec will
opea the tenders after March 1st.  The story recently published in the
daily press, and cven repeated by some of the technical journals, to
the effect that the Gavernment was asking leading firms t0 1ender, is
of course untrue, and the Goverament has nothing to do with the
matter. The bridge is in the hands of a company which hopes to
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receive aid, as has been promised, from the Dominion, Provincial,
and municipal governments, but the company alone is in conduct of
the business of the erection and maintenance of the structure. At
present the cost of the structure is estimated at from 234 to 344 mil-
hion of dollars for the bridge itself, thejshore approaches probably cost-
ing another million.

THE IODEL GAS ENGINE.

A constant demand from users of small power for an efficient
engine that could be handled with little eapense and without the aid
of an engineer, has brought into existence the gas and gasoline engine,
and the makers of the Model Gas Engine unhesitatingly state their con-
fidence in its ability to perform satisfactonly every requirement of the
work it is calculated to do. The advantages of the Model Gas and
Gasoline Eogine are claimed to be many  \Ve mention a few :—It can
be run at trifling eapense; no expense when not running ; little floor
space, no explosions; no danger; no smoke, dirt or noise: ready in
five minutes, can be operated by a boy : can be run with either gas or
gasoline. ‘T'o start the Model Gas and Gasoline Engine, turn balance
wheel a balf turn forward, then a half turn backwards, and the engine

starts. This is within the power of a fiftcen year old boy, even if the
engine is 12 horse-power.  The Model is wonderfully simple. So few
are its working partz that it seems aimost incredible it should do its
work so perfectly.  There is not a lever, rod or working part of any
description inside the bed plate, not even a cylinder head or water
joiat  There are no joints opening from the water jacket into the bore
of the cylinder

The © Model * takes the gasoline direct from a tank supplied by
a pump. The gasoline tank is situated outside the building at any
distance desired, and the gasolincispumped toa small tankat the engine.
This small tank is kept constant'v full and has an overflow back to the
large tank  We uze the hot tube igniter in preference to the electric
spark, as the latter is so hard to keep in order tlowever, the makers
will furnish same if desired. Thegovernor of the Model Gas and Gaso-
line Engine is of the ty pe that regulates the supply of gasoline according
to the amount of work being done, by shutting off the supply when
the speed increases above the normal.  The advantages of this over a
graduated charge governor lie in the fact. the makers state, that if a
small charge be admitted it will not explode ar ¥ be thus wasted. The
governor in usc on the ** Model,™ it is said, overcomes all these objec-
tions, and keeps the speed as regular as possible in a gas engine.  The
Mode!l Gas and Gasoline Engine is made by The Goldic & McCulloch
Co . Limited. Galt, Ont. who make any size, and give particulars
of large sizes on application

SAWS FOR CUTTING METALS.

Comparatively speaking. it is not many ycars ago when the only
saw known on the market for cutting metals was onein which the blade
was made of steel drawndown to a spring temper, and hardencd equally
throughout, consequently the hardness of the teeth and back were the
same. The result was :—1st: That the tecth having only the hardness
of spring temper. could not cut any metal harder thanitself; a2nd. When
dulled by use, required 10 be re-sharpened by a file; 3rd: The blades
were cxpensive, which prectuded their universal use, in addition to
their limited capacity. It was the custom in machine shops, when a
picce of steel was to be cut. and especially hard tool steel, either to cut
itin a lathe or planer. or send it out to the blacksmith to heat and cut;
both these methods were expensive, but the lattar had the additional
disadvantage of deteriorating by heating in the forge, and its being rc-
turned in such a rough shape as to require additional machining. The
advent of saws made on the flexible back principle, has changed the old
system. and now it is a very rarc occurrence when a blade equally
tempered throughout is cither found in a machine shop or, in fact, on



the shelves of hardware dealers. “The reason for this is, that by the
flexible back principle (see ¢ut) the teeth only are hard, the back re-
maining soft.
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hence the success of the band metal sawing machine, for the reasons.
1st. It cuts continuously, there being no loss, as in reciprocating
machines,

2nd. Its speed is very much greater, as the saw is

‘The advantages are - 1st The hardness of the teeth being such
that a file will not touch them, thercby enabling the Eureka flexible
back back saws to cut any metal a file will touch 1t is an every-day
occurrence its makers claim that the Eureka flexible back saws are
cutting not only unannealed tool steel, but every metal and substance
imaginable: 2nd. The back being soft prevents the saw from snapping
or breaking in two, consequently the life of the saw is insured until it
is absolutely worn out by use 3rd. By improved methods of machi-
nery, the Eureka flexible back hack saws are not only manufactured
with an accuracy hitherto unattaiaable, but are put on the market at
such an excecdingly low figure.that when worn out they are thrown
away, the labor and cost of files in re-sharpening being greater than
the cost of a new saw,

In the old days any piece of steel with tceth on one edge was
called a saw, and was used for every purpose up to its capacity, which,
bowever, was very limited ; but in these days of specialties, expesience
bas taught that a saw blade should be made adaptable to the work, and
not tae work to the blade. By studying the requirements of different
classes of workers in metals, the Eureka fiexible back hack saws are
made with especial objects in view, and thercfore differ not only in the
number of teeth to the inch, but also in temper or degrees of hardness.
Another method of cutting metals, which has revolutionized old
systems, isthe use of the automatic power metal sawing machines.
These machines use saws attz. :hed to an arm, having a reciprccating
motion, and as they work automatically, when the werk is put in the
machine no further attention is required, and when the metal is cut
through, the machine stops; a boy can run, and does in some factories,

driven in conformity with the hardnass of the metal to be cut, hence
the reason why a four-cone pulley is recommended for each band saw
frame, thereby enabling the operator to cut the softest brass or the
hardest unnannealed tool steel on one machwie,

Heretofore band saws for cutting metals have becn imported from
France and Belgium, but these importations have practically ceased,
it is said, for these reasons 15t They are made from spring-tempered
steel, consequently cannot cut any substance harder than itself, i. e.
cannot cut tool steel. 2nd. As they arc made from steel, spring-tem-
pered, so called, they are hardened throughout, thereby causing rapid
crystallization, hence breakage ; again, when dull, require filing, but on
account of the crystallization above stated, the saw will admit of but
few filings. These defects are overcome by the use of the Thompson
flexible back band saws (sce cut). The teeth are hard, harder than the
metal to be cut, but the back is soft, thereby preventing crystallization.
The saws are so incxpensive that they are never re-filed, in fact it
would not pay to expend the time of labor and the cost of files in so
doing.

The Thompson flexible back band saws, manufactured by the
Henry G. Thompson & Son Co., New Haven, Conn.. U.S.A., are not
an experiment, but have been in use for a dozen years in cutting almost
every conceivable substance, from onyx and pearl, down to the softest
metals :—as iron, steel, brass. copper. bronze, sheet metal, tubing,
sprews, pearl, onyx, etc., in fact any substance that a file will cut, by
maaufacturers of machinery, jewelry, dies, irregular shapes, scrolls,
chandeliers, cornices, steel, roofing, stamped ware, cutlery, silverware,
tubing, specialties, mica, slate, etc.

the makers assure us, a dozen macnines. In many other cases a lathe or
planer hand has sufficicnt time to riin one or more automatic machines
witbout detriment to his special work ; hence the work of cutting the
metal costs practically nothing in iabor, besides effecting a saving in
material over the old methods. The X L power saws have met with a
widespread success 1n use in these machines, for the reason that they are

C i vt

not caly made on the flexible back principle,—hence, no breakage. and
assuring the life of the blade until worn out.—but are constructed of
steel of heavy gauge. thercby preventing any bending or bowing of
the blade and causing the blade to run straight. Although the
automatic power sawing machines fill a lang felt want, still their scope
is limited to straight cutting. There remains a demand for a proper
cutting instrument to cu¥ irrcgular sizes, curves, metal sprews and
castings, or any metal outside of straight cutting, in fact the scope of
automatic power sawing machines is limited even in straight cutting ;

The tubing and sheet metal saw is made from steel 23 gauge, 30
teeth to the inch. 1t is designed expressly for cutting thin iron, steel.
brass, and copper tubing, and sheet metals. The makers state it is
just what is wanted by bicycle makers and repairers.

Those interested in this subject can obtain full information from
Aikenhead Hardware Co., Toronto.

The Goodell beach hack saw, made by the Goodell Brothers Co.,
will saw squares, angles, tubingor rods. 1t is well made. The Aiken-
head Hardware Co., Toronto, will give prices, ctc.

METAL IMPORTS FROM GREAT BRITAIN.
Following are the sterling values of the imports of interest to
the metal trades during December, 1Sp7 and 1S9S, and the
twelve months ending December, 1897 and 1898 :—
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Month of g)ccumlner. \'ej:.
1597 18598, - 1597, 1994,
Hardware .. .coovh cvvennnnn. £4.3:7 L1549 [68.172 f25.717
Cutlery coovn vt Liviinien, .. 9,077 . 116,850
Pig iron ..... eretetiecaenne 225 42 9.447 11,322
Bar, et¢ ...oiiiiieen, veees 203 1,653 8,892 13.315
Railroad coovviiiens viennnns . 3.518 45500 28,706
Hoops. sheets,ete. ooovvnnaen, 112 1,004 77954 04.893
Galvanized sheets ..... veteres 5,185 701 57,573 63,968
Tin plates..vveieceaceinenanes 7149 13,386 224.470 172,362
Cast, wrought, etc., iron ...... 4,025 2,802 34,000 33090
Old (for re-manufacture) ...... 170 7.524 3.574
Steel .oiiaa..... teriierasas o 3930 2,372 55.704 494383
Lead ......... Ceeteseacaae e 938 1,007 28,379 306,943
Tin, unwrought ..... [N 3.356 1,003 21,021 18,272
Alkali ..., Ceeseasanneianeas 1.3601 1.730 44.550 50,608
Cement oveiininnvneens canee 2,50t 0636 22,536 20,018

THE AUTOCAR INDUSTRY.

—

The chief feature of progress during the past month has beena
Canadian production of novel construction and appearance which is
illustrated on this page A representative of Tug Cavamiax ENGINRER
has had the pleasure of riding in this electric motet with the inventor
of the bauery and motet, W. J. Still, mechanical eagincer of the
Canadian Motor Syndicate, on whose design the carriage was con-
structed The motorisslung over the front axle, and the two front wheels
drive, while the hind wheel steers by means of the handle held in the
left hand of the driver. In going over rough block pavements the
effect of having the single wheel drawn over the roads from behind
instead of pushed in frunt is very noticeable.  In the ordinary tricycle
construction, where the single wheel precedes, every depression and
obstruction in the road produces a shock which 1s immediately felt, to
the great discomfort of the occupant. In this electric motet it was
noticeable that the block pavements, which on some of the streets
traversed were very rough and full of decp ruts, did not materially
affect the comfort of riding. the shock of contact being minimized by
the two front wheels, and the dropping of the hind wheel into the
depressions having no perceprible ettect on the occupants. It starts

CANADIAN ELECTRIC MOTET.

“Total welght, 400 Ibs.: battery weight. 3150 1bs. (Sull Patent Hattery); capacity, 2
persons and g0 1. of baggage. o1, futed for light dehivery, =i° 1bs. and delver:
speed, 12 10 15 miles per hout, range (without recharcingd *n miles, steers by hind
wheel, guided by tefi hand | stee visg handie Hified, as shown in photo, when occupant
leaves seat, controller (10 sight hard) has four positions, reverse and hrale : custent
used, 15 amnperes on ordinary roads. power from special motor, deslened by W, J.
Still, giving 34 h.p for 7o Ibs. weight; extzeme length of wheel base, 4 fect, extreme
width of wheel base, ¢ feet: cost ol runamng, 3c. per mile; turns in smaller space
than a bicycle: price, fo.b. Toronto, $400
and stops without any of the jerking which we have noticed in other
autocars we have examined  The motet presents an unusual appear-
ance which is pleasing to the eve, while the rattan body mouated on
spiral springs, adds clegance as well as comfort to the vehicle. The
absence of the coaventional dashboard gives the rider a peculiar sen.
sation at first, but as he is prepared for novelty this feature becomes
only one of many contributing to the pleasurable scasation of arapid
run. The facility of movement is onc of the strong features of this

little vehicle, which turne in less space than a bicycle requires. It is

equipped with the Still patent storage battery weighing 180 lbs., and
has a range of 30 miles. By increasing this weight to 300 lbs. the
range could be increased to 4o miles without recharging—a greater
range than has yet been obtained by any electric carriage. It may be
added that the cells with which this motet was equipped at the time of
our rude were the old ones that had been used in the electric victoria
formerly describad in these columns, and which on account of an acci-
dent to that carriage had been idle for about eight weeks Mr Still
stated that with an equipment of new cells made upon his latest type
of construction he could secure a range of 4o miles with a battery
weight of about 205 lbs. Thecells can be charged from any circuit. The
motor, also invented by Mr. Still, is of special design, giving great
power, but details were not available for publication at this stage At
the reasonable price asked for the motet there should be a large and
immediate sale for them. The construction of this beautiful and
serviceable carriage opens a large field for various types of bodies,
ranging from a light delivery vehicle consisting of a simple box with
scat in front, to a miniature hansom with the driver seated in the rear
of the box, the front being enclosed in glass, so that the view of the
occupants would be entirely unobstructed. Such a carriage would be
able to accomphish all that fs now obtained by the large and cumbrous
hansom cabs in London and New York, the total weight of which is
3.200 Ibs.—cight times that of the Canadian electric motet. In spite
of the smallness of this vehicle—or perhaps because of it—the motet
carried Mr. Still and a passenger weighing 240 lbs.—a total load of
nearly 500 Ibs.--up hill on Avenue road, Toronto, a gaade of 10 per cent
Two motor carriages of other makers—one electric and one gasolene—
failed to accomplish this feat. For city use, and even for protessional
men who have country practice, electric carriages are found to fully
answer all demands, the investigations made by Col. Pope—who placed
cyclometers on ordinary run-about conveyances of a number of private
citizens, surgeons, cxpressmen, etc.—having shown an average mileage
of 18 miles per day, and with one exception a maximum mileage not
exceeding 25. Of course with a duplicate battery 100 miles per day
could be made.

Since our Jast issue further details are to hand in referencs to the
exploitation of compressed air in New York, to which we referred in
last issue. The following are the names of the companies already
organized American Air Power Company, capital $7.009,000, control-
ling worksin New York city and compress=d air street cars for United
States; Intcrnational Air Power Company, capital $7,000.000, with
works at \Worcester, Mass, and Providence, R.1., 10 sell compressed
air auto-trucks, engines, locomotives and automobiles: New York
Auto-Truck Company, capital $1,000,000, general truckmen, using
International Air Power trucks, and owning charging stations thro:._%-
out New York; Chicago Auto.Truck Company, capital $10,000,000,
controlled by the Leiter-Hoadley Syndicate, the same business as New
York Auto-Truck Company ; Philadelphia Motor \Wagon Co., capital
$1.500,000, for manufacture of self propelled wagons and for vehicles,
supposed to be connected with the Cramp-Hoadley Syndicate of New
York ; Philadelphia Auto-Truck Company, seported capital, $10,000,-
000. A certain air of mystery surrounds these companies, and
although the newspapers are careful to state that ** no stock is for sale,”
we predict that whea the promoters think the time is ripe the stock will
be put upon the market at a big premium. As proof of this we point
to the fact that the stock of the New York Auto.Truck Company.
which was listed at 9 in Scptember, 189S, was sold at 48 on Jaouvary
14th, 1899, the day on which the present organization was completed ;
jumped to 62 on January t6th, to 68 on January r7th and on January
1Sth was quoted at 71.  Mr. Koight, one of the inventors, in an inter-
view stated that owing to pressure from large financial men he
had been induced to increase the capital stock of the International
Air Power Co. from $1,000,000 to $7,000,000. This explains why the
stock jumped. Of the $7.000.000 capital above referred to, $6.300.000
tepresents property and $600,000 is to be put on the market as prefer-
catial stock with 3 per cent. cumulative dividend. The surplus over
this $600,000 will represent profits made by the promoters.

With regard to compressed air vehicles, there is oae point of con-
siderable interest to all engineers who are watching this problem. We
obssrve the power is stored in steel bottles charged with 4,000 1bs. to
the square inch. This is considerably more than has ever been
atiempted before, and we notice that the tubes are only 5-16 inches
thick. Of course there is no doubt that nickel-stez! bas a very high tea-
sile strain, and it is just possible the bottles made of this substance .ay
stand the test, as stated in thereports, of 1,5000 lbs. to the square inch,
but there is a point worthy of very careful consideration as to whether
thesc bottles will withstand the constant vibration they will experience
on the road without very rapid crystallizarion of the steel.  This would
be especially likely to take place, suspended as thesc are.upon the
reach of the vchicle. This we think shogld be thoroughly tested
before any such vehicles are put on onr pablic strects, as the danger of



explosion of such a bottle as this loaded to 4,000 Ibs. to the square
inch would bs a severe menace to life and property. The destructive
results of the rupture of one of these tubes would be much increased
by the fact that with their fibers crystalliced by constant jarring they
would inovitably shatter to fragments, and the pieces would be scat-
tered in all directions,

Considering the fact that the Hoadley-Knight compressed air
car made but 15 miles upon steel rails with air reservoirs weighing
3,000 Ibs., a very large amount of improvement will have to be pro-
duced before it is possible to drive compressed air vehicles over our
ordinary thoroughfares for anything like reasonable distances, and we
are extremely doubtful whether with the charging stations at one mile
apart, as suggested by Hugh Dolner, the use of the storage battery
would not be a preferred system.

Compressed Air, the monthly journal published in New York, con-
tained in its issue of August, 1837, some correspondence which is of
special interest just now. A correspondent having asked for informa-
tion as to running a horseless carriage by compressed air, the editor
replied as follows: * Compressed air as a motive power has many
cconomical and useful applications, but it has its limitations. Our
hope in this direction seems to be confined to the possibilities that
might result from the use of liquid air. At present there does not
seem to be much encouragement in the use of compressed air for motor
carriages. The limited space obtainable and the weight of the
apparatus seems prohibitive. A steel tube of one cubic foot capacity
with air at 2,000 Ibs. pressure (say 9 inches diameter) will contain 268
cubic feet free air, and power required to compress this quantity per
minute will be 268 x .43-115 h.p. ; or if done in one hour's time will be
2 h.p., and this calculation is based upon the very best typs of 4-stage
compressor with perfect intercoolers. A pair of 23%¢ inches x 5inches
single-acting cylinders operating at 100 lbs. pressure require each 3z
cubdic feet free air when running at best speed (say 400 revolutions per
minute), so that out of a storage reservoir of 2 cubic feet, you will only
geta run of about four minutes. The weight ofa Mannesman steel tube
g inches diameter, per cubic fect storage, is 82 2 lbs., and weight of z
cubic foot air at 2,0001bs., is 10.2 Ibs., making a total weight of 92 4
1bs. for every 2 minutes the carriage will run. This reply must have
been discouraging to the correspondent, for it would mean that a run
of two hours would involve a -weight of 5.544 lbs.! And the corres-
pondent wanted to build a carriage on * bicycle lines.”” The editor's
calculation, however, is evidently based on the assumption that the air
is used without expansion. This practically is never done in modern
compressed air engines. The result of the calculation, therefore, is
scarcely fair to modern compressed air systems.

In opening its fourth yearly volume, The Autocar takes occasion to
review the present position of the autocar industry throughout the
world. The record of progress is interesting. ln Britain a year ago
there were less than fifty autocars . to-day English-built vehicles, both
cycles and cars, may be numbered by the hundred, and with importa-
tions would total s0o. The British output has trebled, being six
vehicles per week. In France a twelvemonth ago the cars were counted
by hundreds; now they are estimated by thousands. Germany is
going steadily ahead: the United States is beginning to make up for
lost ground ; and Canada has entered the list of autocar manufacturers.
The cab trials in June last brought clectricity for the first time in com-
petition with thegas engine, and, to thesurprise of all who attended the
trials, electricity carried everything before it as a powes for the pro-
pulsion of public vebicles in large citics. The clectric cab fulfilled al
the conditions of the Paris companies, even to the question of working
cost. The heavy autocar trials demonstrated that electricity must be
taken into very serious account in the future for the driving of heavy
vehicles, several of which are now running in Paris. The greatest
advance in this clasz of vehicles has been the raising of steam with
liquid fuel, and the Serpollct car has shown the possibility of applying
this power under conditions where steam has not hitherto been practic-
able A good many beavy vehicles have been sent to North Africa,
Senegal and other countries. In France, also, steam road traction has
undergone an extension, and several new lines of steam cars have been
inauguratud during the year.

Our critical commeots last month on the reporsted * fifteen million
dollar deal ** in autocars by Count Jotemps of Paris, have been fully
justified by the facts which have since come to light  The sum and
substance of the matteris simply this. Count Jotempz. whose wife is
an American, took a tour of the motor carriage facturics, with the
following result : He sccured the agency for the Stanley steam carriage
in France and Belgium : ordered three carriages from Holyoke Motor
Works, contracting to take 50 vehicles during the coming scason; did
nothiog with the Overman Wheel Co.. whose carriage was not ready
to show: and he arranged with the Fischer Equipment Co., of
Chicago, for 100 carriages per year for ten ycars. Total business,
about a million dollars extending over ten years.
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ASSOCIATION OF ONTARIO LAND SURVEYORS.

The seventh annual meeting of Ontario Land Surveyors (four.
teenth annual meeting of organized Land Surveyors of the Province)
will open on the 28th February at the Parliament buildings, and will
occupy threc days. One of the chief items of business for the Asso-
ciation will be the discussion of revised by-laws for ratification. The
programme is as yet by no means complete, but the following papers
are expected —Exploration Surveys, by James Dickson, Fenelon Falls ;
Survey Act, by . S. Gibsun, Willowdale: Survey of the Boundary
between Nipissing and Algoma Districts, A Niven, Haliburlon;
Azimuth, S. B. Stewart, Toronto; Railway Location Survey, J.- D
Evans, Trenton; Permanent Way, \W. E. McMullen, St. John, N.B.;
Dominion Lands Surveys, C. F. Aylesworth, jr., Madoc: A Railway
lo James' Bay, Villiers Sankey, Toronto. A T'rip to Yukon and Return,
Lewis Bolton, Listowel, Surveying and Surveyors, Jos. Cozens, Sault
Ste. Marie: Evidence, by M. ]J. Butler, Napanee: Lake Wawanosh
Drainage Scheme, J. H. Jones, Sarnia; Impressions in the Rocky
Mountains, B J. Sauaders. Brockville; Forestry and its Relation to
Flood Prevention, Thos Southworth, Toronto, Drains of Field Tile,
W.F Van Buskirk, Stratford, Highway Culverts and Bridges, A. W.
Campbell, Toronto.  Papers arc also expected from H. J. Bowman,
Berlin: G. A Mountain, Ottawa, C. A. Jones, Petrolea, and others.

STONE WORK CLEANING BY SAND BLAST.
Editor CANaDIAN ENGINEER.

Sir.—In your issue for December, 1897, page 235, 1 notice an
enquiry for ** washing and whitening stone walls,” from . P. M., of
Halifax, N.S., but ia your reply thereto you have overlooked 2
method which has, I believe, been successfully used in both the Unijted
States and England. It is the employment of the now well-known
*sand blast,” the current of sand being projected against the face of
the building from a hose supplied with air under pressure from any
convenient sousce, This current of air-driven sand effectually cleans
all dirt, etc., from the face of the stope and leaves it clean as if fresh
from the tool, while it also bas this great advamiage that it can be
applied without injury to carved work, thus saving the great expense
of recutting same. It is curious and instructive to remember that the
use of ** sand blast ** was suggested to Gen. Tilgman, who was the
first to make commercial use of it, by his observance of the sharp
wearing away of the stone of which the Pyramids and Sphinx in
Egypt are composed by the sand driven against them by the winds of
the desert.  In many parts of the East of England, where thereis a
sandy tract bordering the seca, the window glass will be seen to be
ground by the sxme agency and appears like frosted glass.

When in England last year 1 noticed enquiries for cheap doors and
sashes and wood pulp—both kinds. Possibly you might be able to
give pointers an thesc matters to your subscribers, Yours,

Toronto, Jan. 25th, 1899. H. E. KvLe.

THE PRACTICAL MAN.

To Softea Cast Iron for Drilling.—Heat to a cherry-red, having it
lie level in the fire. Then with tongs, put on a piece of brimstone, a
little less in size than the hole is to be. This softens the iron entirely
through. Let it lic in the fire until slightly cooled, when it is ready
to drill.

To Soften Steel. —Cover it over with tallow. heatit to a cheery-
red in a clear coal fire and let it cool of itself.

Tinning Surfaces.—Articles of brass or copper boiled in a solution
of stannate of potassa mixed with turnings or scraps of tin, in a few
moments become covered witha firmly attached layer of fine tin. A
similar effectis produced by boiling the articles with tin turnings or
scraps and caastic alkali, or cream of tartar. 1In either way, articles
made of copper or brass may be easily and perfectly tianed.

Varnish on joints is better than the average red lead.

To Restore Burnt Steel and Improve Pocr Steel.—Borax, 30zs.:
sal ammoniac, 8 ozs. ; prussiate of potash, 3 o0zs.; blueclay, 2 ozs. :
rosin, 134 1bs.; water, 1gill; alcobol, 1 gill. Pat all over a slow firc,
lct it simmer until i* dries to a powder. Heat the stecl not above o
cherry-red, dip into this powder and afterward hammer.

Rosin on the blacksmith’s forge improves and toughens steel.
When the tool is hot dip it into the rosin, then hammer.

To Copper the Surface of Iron or Stecl Wire.—Have the wire
perfectly clean, then wash with the following solution, when it will
present at once & coppered surface: Rain water, three pounds
sulphate of copper, one poand.
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THE DESERONTO 1RON CO.
The manufacture of charcoal iron was begun by the Deseronto
Iron Co , at Deseronto, Ont,, on Jan. 2sth, 1899, as reported in the
Deseronto Tribune.  The manufacture of charcoal iron, although for

limited in Canada and there were other obstacles which discousaged
the promoters. The undertaking at Marmora has revived several
times, but the promoters met with scvere losses and were obliged to
abandon it. Although Canada has such vast areas of wooded lands and
though in many parts of the country there are extensive deposits ot
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Tue DeskroxTo 1RON Co.—MaIN BuUiLninG AND FukNacE—VIEW FROM THE Bav.

many years carried on extensively in various parts of the United
States, has never attained large proportionsin Canada The only plant
in active operation is that at Radnor Forges, in Quebec. Many years

iron ore, it is somewhat surprising that capitalists, during the past
twenty years, have so little directed their attention to the smelting
of iron by means of charcoal. The iron thus produced is almost indis-
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ago smelting works on a small scale were started at Marmora and in
Algoma in Qntaro, and there was also a small plant near Wood-
stock, N.B. At that time the market for such iron was comparatively

pensable inseveral lines of manufacturing and there is a market for it
in Europc as well as on this continent.
The location of the new charcoal iron smelting plant at Deseranto,
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Ont., is primarily the result of a plan formed by the late H, B Rathbun,
founder of Deseranto, and his sons, 12 \W. Rathbun and the late F. S,
Rathbun.  They early conceived the idea of turning to account the
waste materiat of their saw mills, 2nd founded several factories with
that end in view. To this end gas works for the conversion of sawdust
into gas were started. The town was illuminated in this way for one
year, but it wis found to be unprofitable and afterwards the manufac-
ture of fire proofing terra cotta was cntered upon. Wood distillation
was, after a number of costly eaperiments, made a success, and has
been carried on for several years, the charcoal being exported to
Detroit for the smelting works in that city E. W. Rathbun, general
manager of the Rathbun Company, entered into negotiations with the
Gaylord Iron Company, Detroit, and other United States’ capitalists,
and after some years succeeded in enlisting their active co-operation.
The wood distillation plant of the Standard Chemical Co., which was
described in a recent issue of THe Caxaviax Encinggr, will produce
the necessary charcoal for the smelter. Even at the present contemplated
output of 12,000 tons of iron per annum, the wood distillation plant,
in order to furnish the necessary charcoal for the smelting, will require
annually about 20,000 cords of coarse timber. The supplying of this
material will furnish employment, during the cold weather, to at least
200 men and 8o teams of horses. In addition to ‘these are the hands
employed in the transportation of this wood by water and rail. The
works are situated in the west end of the town south of Main street
and directly on the shore of the Bay of Quinte. The line of the Bay
of Quinte Railway hasbeenextended to the wotxs, thusgiving connection
by rail and water. The ore dock has three hoists for lifting the ore
from the holds of vessels, and with a trestle and tramway for carrying
the ore to the piling ground adjoining the furnace. The accompanying
cut will give the reader a good idea of the dock and trestle.  The works
cover an area of four acresof ground.

The plant and works were erected under the supervision of M. G,
Furstenau, C.E, Detroit. F. B. Gaylord is general manager of the
Deseronto Iron Co. Miss Sherwood is assayer and chemist.  Felix de
Claqui is the engineer, and Stephen Fallon founder.

—— e

CANADIAN ASSOCIATION OF STATIONARY ENGINEERS

Toronto C.A.S.E., No. 1, met Feb. 1. A committee was appointed
to look after the interests of those applying for the situation of engineer
<t the new Toronto municipal buildings. The following resolution
was passed: ** That the members of Toronto No. 1, C.A.S.E., deeply
deplore the loss of life and personal injury to the innocent victims
who suffered at the recent boiler explosion at the ice house in the east
end of the city . and asa body of engineers wish to place ourselves
upon record as concurring with the verdict of the coroner’s jury which
clearly set out the fact that the man in charge was incompetent ; and
that all boilers should be under the charge of practical engineers who
have certificates, and tbat cach boiler be inspected yearly by some
competent person.”

The annual At-Home of Toronto No. 1, C A S.E., will be held on
Wednesday, Feb 15th A fine programme has been prepared and any-
one going will be assured ot a good time.

At the regular meeting of Hamilton No. 2, Jan. 3rd, after the
formal part of the proceedings, the question box was opened and the
** Vacuum ** discussed Much gratification was expressed at the
clection of Ald. R. C Pettigrew, who headed the polls at the January
clections and is one of the hardest working members of Hamilton No. =.

CANADIAN SOCIETY OF CIVIL ENGINEERS.

ANNUAL MEBETING IN MONTREAL.

The thirteenth annual meeting of the Canadian Scciety of Civil
¥ingineers was held at the society’s rooms, 112 Mansfield Street,
Montreal, opening on the 1oth and closing on the 13th of last month
The attendance was unusually good and the convention, taking all its
features together. was the best in the history of the society.

Among those present, on one or more days of the convention.
were the following K, \V Blackwell, Prof. C. H. McLcod, William
McNab, H Irwin. J G G. Kerry. Prof. John T Nicholson, Dean
Bovey. E. P. Hannaford, J H Parent, Wilham Kennedy, junior,
Geo Holland, E A. Rhys-Roberts, M Perrault, O. Arcand, L A
Amos, F P Shearwood, W. C Thompsen, A Massey, J. M
McCarthy, L. B. Copeland, J. H. Walters, J. S. Vindin, T. W
Lesage G H Duggan, Stuart Howard, Lrnest Marceau, W, McLea
Walbank, Joseph W. Heckman, N. Hanson Greene, W. J. Sproule, F.
C. Laberge, L. J. Marion, C. R Coutleé, C. de B. Leprohon, Chas. S.
Leach, H. Y. Bertrand, G. Legrand, W. A, Sanders, Duncan Me-
Pherson, A, Dedman, A. J. Bachand, L. S. Pariscau, Lewis Skaifc,
Frank S. St. George, L. G. Papincau, J. A. U. Beaudry, Dr. J. B.
Porter, A. J. Corriveau, G. H. Garden, G. L. Mattice, Carl Rein-

hardt, I. F. Gagnon, L. A Dufresne, James Ewing, J. G. MacGregor,
J. P B. Casgrain, R W, Leonard, all of Montreal ; \V. T. Jennings,
Willis Chipman. E. H. Keating, C H. Rust, Henry A, Gray, Henry
J. Duck, F, L. Somerville, H Lindsay of Toronto: J. \V Fraser,
A. St. Laurent, F. \V, Cowte, Robt. Surtees, J. T. Farmer, Wm,
Crawford, A. H. Bruce, G. A. Mountain, W. B. Anderson, G. H.
Pinliey, of Ottawa; Henry O'Sullivan, Owen O'Sullivan, Thomas
Breen, L. A Vallee, Charles Baillairge, F. X. Berlinguet, of Quebec ;
R. Adams Davy and G ]. Desbarats of Iroquois, Thomas Monro,
Coteau Landing ; F. G Butler. Napanee Mills; C. H, Ellacott, West.
mount ; B. J. Saunders, It William, F, P. Strickland, Sydney,
N.S.\V ; ]. S. Armstrong, St john, NB , H.T Hazen, Ste. Anne de
Bellevue ; R, and W, Russell, Pembroke ; Rich T. Gough, Halifax,
N S ; J S. Bertrand, Fraserville;, \WWm Burns, Renfrew; G. K
Addie, Sherbrooke ; R 8 Rogers and W. J. Francis, Peterboro; M.
J. Butler, Deseronto ; E. G, Matheson, Charlottetown, P.E.I.; Geo
A. McCarthy, Moncion; N. E. Brooks, Calgary; J. D. Barnett,
Stratford ; Henry Zlapka, Hamilton , Prof. W. R Butler, Kingston :
Armitage Rhodus, Quebec; Geo. E. Thomas, Chicago ; I, Berryman,
Winnipeg : P. S. Hildreth, of R, \¥. Hildreth & Co.. New York ;
Kenneth Moodie, Chicago; C. H. Osler, F. G, B. Allan, Napanee
Mills.

The chair was occupied by K. \WV. Blackwell, vice.president, who
calling the meeting to order, read a letter from \W. G. N. Thompson,
the president, regretting his inability to attend, owing to the ilness of
members of his staff.

The secretary, Prof, C H. McLeod, read the programme of the
meeting and then read the minutes of the last anoual meeting. which
were confirmed.

Messrs. F. W. Cowie, L. Skaife and Frank St George were
appointed scrutineess of the ballot for the election of officers and mem-
bers of the Council ; while Messrs. J. \W. Heckman, C. de B. Leprohon
and Geo A. MicCarthy were appuinted scrutineers for the Nominating
Commuttes:. :

The chairman announced that the Grand Trunk Railway Company
had extended an invitation to the members to wisit the new Victoria
jubiice Bridge, and that a special train would await the party at Bona®
venture Station at 2 o'’clock. The meeting then adjourned and in the
afternoon a large party took advantage of the Grand Trunk’s courteous
offer. The day was very cold and a keen wind swept across the river,
raising wreaths of steam over the only unfrozen spot in the St. Law-
rence, just at the big central span, where the party halted General
admiration was cxpressed at the excellence of the bridge.-work and
masonry, and the skill that had been shown 1n surmounting the special
problems of construction presented in replacing the former tubular
structure by this famous bridge. After inspecting the features
of the great central span the visitors were taken to the St Lambert
end, so that on their return they could admire the approach to the
city from the bridge. They were highly pleased with the trip, notwith-
standing the zcro temperature of the day. jJoseph Hobson, Chief
Engineer of the Bridge and of the Grand Trunk Railway System,
aco. 1panied the party, and explained many important details of the
works.

Ths evening was pleasantly and profitably taken up with 3 general
description of the Bridge. by Wm. McNab, Librarian of the Society,
and assistant cngincer of the Grand Trunk Railway System. The
chairman first announced that a detailed account of the new bridge
was being prepared by Joseph Hobson, Chief Engineer, and this
description would be incorporated with the Society’s Transactions
of the current year.

The rooms were crowded, a large number of ladies being present,
and Mr McNab's address. aided by the stercopticon. in charge of
F. R. Redpath, was most instructive. 1n beginaing his description
Mr McNab remarked that no bridge of that period attracted as much
attention throughout the world. or commanded as much admiration as
the Victoria Tubular Bridge at Montreal which was erected between
the years 1854 and 1859. When it was recollected that there were few
precedents for the engineers to go upon in regard to many important
matters, and that some of the difficulties to be overcome were here
presented for the first time, and on such a great scale, we are bound
even now to acknowledge the foresight and skill displayed by its
designers and builders. The Victoria Bridge consists of =4 spans,
varying from 242 feet to 248 feet in length, in the clear, and a centre
span of 330 fect in the clear. The capacity of the old bridge was
thought ample for all the traffic that would ever pass over it, and
certainly oo one could have thought that within thirty-cight years from
its completion they would need the double track structure which the
traffic of the preseat day requires. The engineer at that time had
difficulty in making up a train weighing one ton per lineal foot, and
to do it he had toput on three locomotives, and a specially loaded
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train. The new bridge is designed to carry a moving load in either
direction, on each of the two tracks, consisting of two consolidation
engines and tenders, followed by a uniformly distributed load, weighing
4,000 lbs per lineal foot ; also a moving load in either direction on
each of theextended roadways of 1,300 Ibs. per lineal foot. In the
new structure provision is made for two tracks, which may be used
both for steam traflic and for electric railways, and a vehicle and a
foot passenger roadway is provided on each side, outside of the
main trusses, formed by an extension of the great floor beams.  This
is shown in the accompanying diagram. So liberal had the original

N A S E S
) D O R I B |
. T 1 t .31 i 3
T T X T T 1
II‘JPl ]LTJLL' T
T T O\ WirderWaker Jevel
T T T 1T T 1T 1T T TN
]lellLﬁllllelllrL
Svmrger
T YT T v T 1T 1T 171 r
SR R S S SO SO Y S | Yater Jevel
U 37 T 1 11
T L1 T 1T 1T 7T AR
11 | N N T ] 1 D
T LT T T 1T T TRER
T L I LT T 71
T 11 it rrr 1 1T 1 1 1711 1
SR )N TR DA S TR (RN JNSTRE M TN A A N { N
JL S O SN PO IO (VRN A AN | T L. 1 1 VIS
T L LT o T L 1T T 1T R
. i St 1

Tue JUBILEE VICTORIA BRIDGE—PIER AND SECTION OF SPAN.

engineers been in the design of the capacity of the piers, that none of
the foundations had to be extended, or even touched. All that was
required was the extension of the masonry on the upper ends of each
pier, by building up over the saddle of the cut water. This extension
was about seven feet, and as therc was no place below to pile the
stone, the material for this addition had to be let down by a traveler
working on top of the old tube. Each courss of masonry was exactly
the same thickness as the course in the old piers, of which it
formed an extension, and each joint was made to overlap that
on each course next below by twelve inches. The stones of each
course were clamped together by clamps turned down 234 inches, and
embedded in the sione, there being both vertical and borizontal
clamps. The stones were set in the most approved manner, and the
pointing and grouting received the best treatment. Mr. McNab gave
an interesting explanation of cach picture thrown on the screen, show-
ing the method of carrying out the pier beams and floor beams, the
ercction trusses, the method of placing the temporary cantilever
spans to connect with the centre erection truss used on the big centre
span ; but as these will be described in detail in Mr. Hobson's forth-
coming paper, they arc not fully described here, For the building
of the steel superstructure a sorting yard was laid out at ecach end
of the bridge and the various bridge members were piled in the order
in which they were to be used, the heavy members being placed under
the great traveling crane, and the lighter ones outside the track, and
bandled by its cantilever arms.  As the traffic had to be maintained
while rebuilding, and false works in the river were out of the question,
the idea of the traveling erection truss was adopted. These trusses,
of which there was one on cach side of the centre, were of the exact
length of the small spans of the bridge, and were a little greater in
width than thec old tube, and a little less than the permanent truss of
the new bridge. The pier beams were placed in sets of seven, one set
on cach side of the tube, and were lowered to place by means of a
hoisting cngine. Each set weighed seven tons. After the pier beams
were placed, the end floor beams were riveted to them by web con-
nections, and thus bound this part of the work both transversely and
longitudinally, and distributed the weight uniformly over the piers.
The crection truss was traveled from pier to pier by means of a
series of trucks moving on the rails or top of the tubes. 'Wooden
blocking was placed on these trucks to carry the truss by means of its
top members, and the wheels were so placed as to distribute the weight
as uniformly as possible in passing over the tube, and it really strained
the old tube less thon did the ordinary train traffic. The truss was

drawn across each span by means of block and tackle, worked by a
stationary engine securely placed on top of the next tube,

As instances of how perfect the arrangements were for the maving
of the temporary truss, it may be stated that the time occupied in the
actual passage from pier to pier, was only from 4 to 6 minutes., After
the truss had been placed exactly over its bearings on the piers, it was
lowered in place, and the entire weight removed from the tube. The
aggregate time for each span connected with the moving of the tem.
porary truss and Jowering it to its bearings, was only about half an
hour. One erccting truss worked from each cnd towards the central
span, upon reachiog which the central ercction truss was formed by the
two trusses on an ingenious modification of the cantilever principle.
From the 23rd March to 1gth August, twenty-four spans were assem-
bled and put in position. In removing the old tube, the body was
removed in sections small enough (about 7 [t. x 18 ft.) to be handled
and placed on the cars, and disposed of so as not to interrupt the daily
traffic,

Pneumatic chisels werc used to take the heads off of the rivets,and
pneumatic hammers for backing the rivets out. In removing some
of the bottom pieces a rail saw was used. The spans wereadjusted 1o
permanent level by hydraulic jacks of commensurate capacity. Mr,
McNab's instructisce sketch closed with pictures of the end view and
a general view of the magnificent structure as it now appears,

The lecture was heartily applauded, and at its conclusion, E. H.
Keating, of Toronto, proposed a vote of thanks to Mr. McNab. Mr.
Keating said he was intensely interested in this great work, which was
formerly reckoned one of the wonders of the world, and if it was so
regarded then, what would its designers think of the remarkable work
of its present reconstruction, in which problems then considered
insoluble were carried out. Great credit was due to the engineers who
designed it and the contractors who carried it out.

Charles Baillairge, of Quebec, warmly séconded the motion and
said he had been greatly impressed, on their visit this afternoon with
the beautiful outlines of the bridge, as well as its great strength and
solidity. A heavy train passedalong while he stood on the bridge, but
bardly the least tremor could be felt. There were other great bridges
in the world such as the Forth, the Menai and Brooklyn bridges, but
in some respects, the Victoria was still the greatest structure of the
kind in the world.

On motion of ] D. Baraett, of Stratford, a vote of thanks wasalso
passed to Mr. Redpath for his good management of the lantern slides.

Prof. Bovey took occasion to refer to the great skill shown by Ms.
Hobson in connection with this and other engineering works carried out
for the Grand Truonk, and he regarded the present structure as one of
the engineering triumphs of the Jubilce reign of Queen Victoria. He
thea gave a general invitation to the visiting members of the society
to inspect the applied science departments of McGill University.

An interesting fact connected with the visit to the bridge was that
John Duckworth, whom they all had met on the bridge that afternoon,
had been inspector of the old tubular bridge since it was originally
opencd for traffic, and he it was who handled the implement which
held the last rivet whilst the Prince of \Wales drove it * home,” at the
inauguration of the bridge in 186o.

After partaking of light refreshments in the adjoining rooms the
first day's proceedings closed.

WEBDNESDAY, JAN. IITH.

This day was very pleasantly taken up by an excursion to the
works of the Laurentide Pulp Co. at Grand® Mcre.  Sir William Van.
Horne, who is president of the company, had a train of parlor cars
placed at the service of the society for the day, and the large turn-out
of the members showed that the courtesy was fully appreciated. The
five cars were quite filled when a contingent from Quebec joined the
party at Three Rivers, The train left Montreal about 8.30 a.m., arriv-
ing at Grand' Mére about 12.30. On alighting they were met by Rus-
sell A, Alger, Jr, son of the Hon. Russell A Alger, and secretary of the
company, who with H. Mcurer, manager of construction, and other
officers of the company, showed the visitors over the great works which
have created around them a town of 3,000 where there was only a
hamlet when the mills began operations. When the falls from which
the great water power is derived were visited by the French settlers,
the contour of the projecting rocks showed the profile of an old
woman hence the name it acquired of Grand’ Mére (grandmother).
This rock was blasted away in forming the dam, but the name stil
survives, maintaining the natural relation between grandmother
and dam. The falls are capable of yielding 70,000 h.p. at low

water and g9no000 h.p. at high water. About cight hundred
hands are employed in these mills, besides 1,500 outside
who are engaged in getting out the wood from the forest. The pulp

wood pile at the mills covers more than an acre, and in some places is
piled to the height of 30 or 4o ft.. making about 80,000.000 of lumber
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measurement. These nills produce paper, card-board and pulp for
export, and the daily capacity of the three departments is as follows —
40 tons of paper, 35 tons of cardboard, 110 tops of mecbanical fiber
(pulp), and 70 tons of sulphite fiber. Thereare 30 pulp grinders, three
digesters, 45 ft. in height by 14 ft. diameter, ons t12-inch Fourdrinier
machine, one go-inch machine and one board machine. In total capa-
city it is the largest mill in Caonada, and one of the large paper and
pulp mills of the world ~ After showing the party through each depart-
ment the management of the mill invited their visitors to a luncheon
served on improvised tables with big sheets of card.board for table-
cloths, and heaped with huge turkeys, b{\v‘ns, ribs of.beef and the kind of
accompaniments which were most appreciated on a cold day. From
the appearance of the tables after the lunch was over the managers
could have had no doubt of the enjoymeot of their guests. After
thanking their hosts the party returned to the train and arrived in
Montreal about g p.m.

Among the members and friends attending the excursion whose
names have not been already mentioned were the following: R C.
Alexander, H. B Sims, W. F. Angus, |. Ewing, ] W. Brock, J. F.
Ellis, J. A. Burnstte, R Kenrick, R. F. Gough, A. Burnette, B. A,
Davis, W. M. Young. J C. Denis. R.S. Lea, E. G. Coker, J. P. B.
Casgrain, J. H Larmonth, E. A.Stone. S H. Capper, G. Taylor,
H. R. Ives, and ]. T. Shearer.

THuRrsSDAY, JaN. f21H.

The meeting was called to order at 10.30 a.m., the chair being
taken by G. H. Duggan, who called on Thomas Monro to read his
paper on * The Soulanges Canal,” which, with the discussion on it,
will appear in another issue.

At the afternoon session, when J. D. Barnett presided, a papsr on
the Trent Valley Canal was read by R. B. Rogers, engineer-in-charge
of that work, A summary of this paper will be given in a later issue.

In the absence of H. K. Wicksteed, the chairman called on G. A.
Mountain to read that gentleman's paper on the Georgian Bay and
Ottawa Ship Canal, which is summarized in another part of this
issue.

In moving a vote of thanks Ernest Marceau expressed the hope
hat this great scheme would te carried out at no distant date.

In seconding the motion, which was carried, J. S. Armstrong said
he looked upon it asa work of great importance to Canada at large
and to Montreal in particular,

FRripaY, JaN. 13TH

At the morning session the chair was occupied by Mr. Blackwell.

The secretary read the report of council for the past year, of
which the following is a summary.

During the year cight members, twenty-one associate members,
two associates, and twenty-two students wereelected. Three associate
members have been transferred to the class of member, and eight
students to the class of associate member. One associate member and
one student, removed from the roll for non-payment of dues, have
been re-instated upon payment of their arrears. The elections under
the Quebec Act, Vic. 61, Chap. 32, comprised four members, fifty
associate members, and one student. Five students were admitted as
associate members under the Quebec Act. Rriignations have beea
received from two members, two associate members, one associate, and
ane student. The deaths have becn: Of Honorary Members—Sir John
Fowler, Bart., K.C.M.G., LL.D.; of Members.—Col. Sir C.'S. Gzowski,
A.D.C.. K C.M.G.: William Kingsford, LL.D,, and Joseph DeGurse.

At present the membership stands as follows : —~Honorary Mem-
bers, 7;: Members, 294; Associate Members, 232; Associates, 41;
Students, r42: Total, 716. At the same date last year the total mem-
bership was 628.

Eighty-seven applications for admission into the society are now
pending, against nine at date of last annual meeting. The Act con-
cerning Civil Engincers in the Province of Quebec became law on Jan.
Sth, 1838. Tbis Act is known as Vict. 61, Chap. 32, of the Statutes of
the Province of Quebec. No further Legislative enactments have at
this date been obtained. In the Province of Nova Scotia an Act was
brought before the Provincial Legislature during its last session, but,
owing to local conditions, was not passed. In the Province of
Ontario several conferences have been held with the On’ario Land
Surveyors, and the Provincial Committee has drafted a bill based upon
the Quebec Act and corresponding to it in essential features, which it
is hoped will meet with the approval of the Government and become
law during the next session.  The cotamittees in chavge of legishation
arc as follows :— Central Committee.— P. W. St. George, W, J.
Sproule, H. Irwio and C. H. McLeod.

Nova Scotia.—M. Murphy, C. E. W. Dodweli, \V. G. Matheson
and H. S. Poole.

New Brunswick.—Hurd Peters, P. S, Archibald and H. R,
Lordly.
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Quebec,—St  George Boswell, I.. A, Vallée, E. Marccau, T.
Breen and J. M McCarthy,

Ontario.—\. Chipman, A. L. Hertzberg, sl. J. Butler, E. 1.
Keating and C. H, Rust.

Manitoba.—H. N Ruttan, G. H, Webster and ]. Woodman.

N. W. Territories.—\W. D Barclay, G A. Stewart and W. T.
Thompson.

British Columbia.—H. ]. Cambie, A. ]J. Hill, H. Abbott, F. C.
Gamble and E. A. Wilmot.

The Council desiresto point out that hereafter, all persons desirous
of practising as Civil Engineers in the province of Quebee should become
members of the socicty under the provisions of the Quebec Act, i.c.,
they should pass the examinations therein prescribed and otherwise
conform to the requirements of the Act. In accordance with the
requirements of the Act a Board of Examiners has been constituted as
follows: E. Marceau, R. J. Durley, T. Breen, C. H. McLeod, R, S.
Leaand Prof. F. S. Duval. No examinations have yet been con-
ducted, as no candidates have applied for admission cxcept under
Articles 2 and 3, which provided fo: practising engincers and land
surveyors joining during the vear 1892,  This avaonue of access to the
society is now closed, except as regards provincial land surveyors, who
were practising at the time of the passing of the Act.

An employment registry is now kept in the Society's rooms for the
benefit of members. The president and secretary of the Institution of
Civil Enginecrsextend a welcome to their institute to members of the
Canadian Society who may be visiting the next World's Fair in Paris.
Reference was madeto thedeath of Sir Casimir Gzowski, who was founder
of theonly medalia thegift of the Saciety. Attentionwascalled tothe fact
that the by law fixing the admission fec at $20 was now in full force.
Under the Quebec Act the fee for students is $20, and for associate
members $30.

The report of the Library Committee by Wm. McNab, librarian,
showed that this Committee had held five meetings during the year.
The reading rooms are now well supplied with technical journals, and
during the year a good many donations of books were received.

The following was the treasurer’s statement :

Balance from 31st December, 1897......... ceeenrieneans $6,970 65
GENERAL REGEIPTS,
Subscriptions : —~

AfLEATS e ieee ieooranscnanassnners..$1.287 15
Current.sceeevececssansnseannsannnss, 2,351 26
Advance....ceeeiieciiictiinciaiees. 749 66
$4.388 o7
Transactions sold.vecoo.enn... ceeeeens 17 50
Dividend on Canada Permanent Loan
CO.’SSOCK veeeieiinnnnnanananen. 4 50
Donations to Library ..... eeseaaeea. 26 16
Donation towards expense of Annual
Meeting ...cieiiiiiiiiiiiiiiens 2 o0
Bank interest on current account ...... 46 99
Bank interest on deposit account ...... 111 81
‘ 84,597 03
BUILDING FUND
Balance from 31stjDecember, 1897...... 4,026 03
Ketchem bequest transferred from gen.
eral fund .. ..., 500 00
Interest to 315t December, 1898....... . 130 70

4.656 73
$16,224 ‘41

GRNERAL EXPENDITURE.

Transactions printed and published..............c..o.... $ 897 10
Advance proofs .o vveeiiereiiiiieiiiiiiieitiectiteieaaa. 66 54
Printing. stationery and binding ............ . o0l Ll 267, 95
Charter, By-laws and List of Members .............. ... 85 25
Postage and post cards............ 176 o8
Messengers and telegrams coiveveeieiinnieererinennnnan 29 41
Cabs, cartage, etC......... R eeeneeen feee eean 8 50
Secretary’s salary, including 7 months of 1897.... ....... 475 00
Assistant secretary's salary for year.....ooovieieiinaann. 488 o7
Caretaker's wages for year.c.oueve e veeeevarnnennnnn.. . 140 00
Carctaker for washing towelS.ceoveees o0 cevnnnennnnnnn. 6 oo
Cost of keeping roomsopen at night .....o.ooiiiae.... . 62 oo
Rent of rooms for year............... ... Ceeirieaes 675 oo
Telepbone service, including 6 months of 1897............ 45 00
Bank commissions on cheques.......... .o, 13 22
B8 At .. 2§ 22
Electric lighting for year .....coovviiiiiiiiniiiiane e 76 69
Bouks and magazines and library expenses ......... e 95 30
Expenses re Close Corporation...ceeeeernaen.. cssesess. 863 83
EXpenses at nleetings. ..o vveinieiieiiierenieanionannas 20 75
Engrossingdiplomas ......... " i iiiiiiiiiiiiiiie i 22 50
Gzowski medal and engraving ........o0 ciiiiiins ol 11 48
Office furniture and alterations..... Ceetieennaaas Cevenaen 609 38
Rent of drawer in bank vault for year «.....ccccennn.... £ 00
Amount transferred to building fund .................... 500 00
Gas for grate fire ... ..... veeens 2 00
Treasurer’s expenses, Car fares, 21C vieviuecrennencaennes 4 34
Petty cash in hands of Asst. Secretary ceccvvecvecnanenss 175

$5.674 46
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HALANCES
General Fund Treasurer ..o coiiviieniinn $5.803 22
Budding Fund Treasurer .ooovieieees vvnen. 4,080 73
—----—810549 95

H Iewis, Treasurer
KW, Buaekwern, W Mcb.ea Warnask, Auditors

On mution of J M McCarthy, seconaed by Lewis Skaife, the
reports were adopted,

‘The question of the removal of the Society's quarters and the pro-
ject of purchasing a building for the Society's exclusive use led to a
long discussion ‘The secretary eaplained that the owners of the present
budding, the Bank of Montreal, had dechned to make certain small
alterations to improve the hghtng of the entrance, but wnstead pro-
posed to allow the Society to do 1t, deducting the cost from the rent,
but holding the Society responsible for any damage to the bullding.
‘The Council did not wish 10 be put into a trap of this hind, and as the
defect was caused by the owners blocking up the natural ught at the
rear they considered they were entitled te have the defect remedied
without being held liable to possible damages in making the necessary
changes. The discussion was resunted at a later stage, when E, P,
Hannaford, who took strong ground in favor of remaming tn the present
1oums, moved that the present rooms be secured for a period of 3to 5
years. and that the Council be instructed to arrange terms with the
landlords.

This led to a discussion of the pohicy of purchasing a building or
erecting one for the Soctety’s future use.  Several members expressed
themselves 1 favor of bmlding or purchasing. but others while 1n favor
of the policy of having a home for the Society. thought the condition of
the Society’s funds did not justify thestepat the present time  Messrs.
Skaile, Leprohon, Vindin, and Lesage had been appointed a committee
to investigate the question of new temporary rooms, and this commuttee
now reported that two fairly suitable properties could be purchased,
one in Osborne street. at $14.000, and the other in Union avenue, at
$15.000. The annual cost of the former was computed at $510, and
of the latter $575. The rent of present buildings is $700.  After dis.
cussion Mr Hannaford's motion was defeated, and a motion by | M.
McC arthy, seconded by ¢ H  Rust, was carried. leaving the whole
question in the hands of the Council

Several members desired a definition of the society’s policy on the
huilding question and this was put on record by two resolutions, the
first by \Wm Kennedy, seconded by J M McCarthy, stating that in
the opinion of the society it was not advisable to build or purchase
permanent quarters at the present time, and the second, proposed by
Lewis Shafe seconded by W B. Anderson, that it is the policy of
this socicty to purchase a building as soon as the state of the funds
shall warrant such action

Mr, Chipman suggested that the treasurer’s statement should
hereafter be drawn up in the form of a balance sheet designed to show
more clearly the assets and liabilities of the society fur the benetit of
outside members

Mr Jennings and others agreed with this suggestion

The committee on the Civil Engineer's Bill for Ontario. consisting
of W. T. jennings. \ I.. Hertzberg, C. It Rust, I, H Keating, M, J.
Butler and Willis Chipman, then presented their report through the
last-named gentleman, who was charrman.  Mr. Chipman read the
draft of the proposed act. which was based largely on the act passed
by the Manitoba Legislature in 18y and the Quebec Iegislature in
1897, which established the quahfications necessary to permut persons
to practice as civil engincers in those provinces. By those acts no
pe;son can practice engineering in the province anless he 1s a member
of the Canadian Socicty of Civil Engincers In Ontario it is proposed,
however, to allow engincers who are now practicing to continue to do
so without joining the society. provided they are qualified as engineers.
The Ontarto Act provides that any memnber who so desires, may at
any ume withdraw from the society and have his name struck off the
tegister and may join again if he wishes to resume practice. Much
more latitude 1s allowed the board of examiners under the Ontario
bill than under the (uebec Act, and provision 1s made for consulting
enginecrs from abroad.

On motion of Stuart Howard, seconded by Lewis Skaife, the
committee on this bill was continued for the present year.

The committee on Standard Measures, which had no report to
present, was also continued in office

The committee on the Gzowski medal award recommended that
the medal for the best paper for the past year be awarded to John
Taylor Farmer for his paper on * Impulse Water Wheel.” The
announcement was received with applause.

A letter was read from the Association of Architects of the
Province of Quebec, calling attention to a provision in the amended
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charter of Montreal, that the Board of Expropriation should consist
of five men, namely, one lawyer, one architect, onu civil engineer, one
contractor and one real estate man, each of whom shauld have been
at least ten years in practice.

The secretary called attention to the fact that & member had paid
in to his assistant $8 without leaving his name. The member in
question did not reveal himself

The following was the result of the ballot for the clection of
officers for 1899 .

President—\V T. Jennings, Toronto,

Vice-Presidents—P. W. St, George, Montreal, IX. W. Blackwell.
Montreal; and £ H Xeating, Toronto

Treasurer—H lewin, Montreal.

Secretary— Prof. C. H. Mcl.eod, Montreal.

Librarian—\Vm McNab, Montreal.

Council- G. H Duggan, Montreal; john Kennedy. Montreal ;
Thos. Monro, Coteau Landing, H. N Ruttan, Winnipeg; C, H.
Rust, Toronto, G A Monutain, Ottawa, Duncan MacPherson,
Montreal; C. E, W Dodwell, Halifax, St George Boswell, Quebec ;
W B. McKenzie, Moncton, LErnest Marceau, Montreal; Willis
Chipman, Toronto, John ‘Galbraith, Toronto: Stuart Howard,
Montreal ; G. A. Wilmot. Victoria.

The Nominating Committee was as follows. For Quebec, .
Irwin and Stuart Howard; for Ontario, C. H Rust, John Galbraith
and E . Keating ; for the Maritime P'rovinces, Dr. Martin Murphy;
for the Northwest P'rovinces, H. N Ruttan; for non-.residents of
Canada, W. ]. Sproule.

Scrutineers—). W. Heckman, Geo [A. McCarthy and P. de I3
l.eprohon,

After luncheon, the retiring president’'s address was read by the
secretary, and a vote of thanks was passed to the scrutineers,

W T. Jennings, the president elect, was then moved to the chair.
In thanking the members for the honor they had conferred on him, Mr.
Jennings said that though he had been a nfember of the Society since
its organtzation, hc had unfortimately not been able to be present at
many of the annual meetings, and had therefore never taken a promin-
ent part in its proceedings He had, however, always taken a keen
interest in the progress of the Society and he should now feel bound
more than ever to promote its prosperity and help to obtain the corpor-
ate rights which the Society desired He urged members to contribute
to the stock of know:edge of the Society, especially by papers and by
monographs, relating their experience in picces of work out of the
common He hoped the members would not be found working as
cliques, but would remain united in the broad interest of the Society.

On motion of Lewis Skaife, seconded by P de B. Leprohon, it was
decided to print the Quebec Act in the next issue of the transactions.

It was moved by J M. McCarthy, seconded by W. ]. Sproule,
that in view of the fact that it is the settled policy of this society
to establish one civil engineers’ society for the whole of Canada, which
shall include all branches of the art, this council be instructed to
draw the attention of the universities to the entirely different signifs-
cation of the terin “civil engineer " as employed by them, and as
understood by this society. and request them to consider if they can-
not arrange 1o use the term only with the full signification given to it
in the charter of this society.

Mr. Jennings pointed out that last year Toronto U'niversity con-
ferred its degree in civil enginecring on a new plan, and that body not
only conformed to the standard of this society, but appointed a mem-
ber of the society as its own examiner in civil engineering.

It was moved by \V. J. Sproule, seconded by Lewis Skaife, that it
is expedient that a representative committee be appointed at this meet-
ing to enquire into the question of the official appointment of engineers
with a view to attaining uniformity in the designation of engineers,
so that the terms * Chief Engmneer,” ** Assistant Chief Engincer,”
* District Engineer,” ° Divisional Engineer,” etc., may have the
same definite meanings as nearly as possible, and that this committee
report to the next annual mecting.  Carriced.

On motion of G H. Garden, seconded by J. M. McCarthy, a vole
of thanks was passed to the Grand Trunk Ry., and on motion of Mr.
McNab, seconded by J. G. G. Kerry, a vote of thanks was passed to
the C. P. Ry.. for the courtesics extended to the society by those cor-
porations.

On motion of \Wm, Kennedy, seconded by J. G. G. Kerry, a vote
of thanks was passed to the Laurentide Pulp Co. for the company's
hospitality to members on their visit to Grand® Mere.

On motion of C. de B. Leprohon, seconded by W, ]. Sproule, it
was decided that the Nominating Committee be furnished with a note
of the attendance of members of Council during the year, with
cxplanations of the cause of absence of members from the meetings.

On the suggestion of Mr. Irwin it was decided to address a letter
to Thos. C. Keefer and Walter Shanly conveying the good wishes of



o society to those veteran members, and regrets that they were not
able to bo present.

The meeting closed with votes of thanks to the officers for their
services during the year. »

The annual dinaer of the Canadian Society of Civil Engincers was
held on the evening of Thursday, 12th Jan., at the Windsor Hotel,and
was voted to be one of the best, if not the very best, since the society
was established. :

K. W. Blackwell, Vice-President, presided, and made an excellent
chairman. On his right were \W. T Jennings, President-elect, Prof.
S. H. Capper, E. P Hannaford. Louis A. Vallee and Charles Bail-
lairge. and on his left were Thos. Monro, Dean Bovey, C V. Spencer,
Edw. ]. Featherstonhaugh and Major Henry A Gray Among the
other guests present were - Flenry O°Sullivan, Owen O'Sullivan, R W,
Leonard, ]J. A. Marion, |, A. G. Goulet, R § Lea, J. M, McCarthy,
]. P. B. Casgrain, F . Cowie, A. Boyer, J G Macklin, Wm, Mc-
Nab, \v |, Francis, Geo E Thomas, Henry F Duck, C. H Rust,
M. J. Butler, R. B Rogers, I. B. Copeland, \Wm 1, Bishop, L. M
Lovelace, I1 Lindsor, R P, Rogers, \v R Butler, Jos W Heckman,
J. G. Atmstrong, R. Adams Davy. G. | Desbarats, G H Garden,
Robt Surtecs, Wm Kennedy Jr.. T X. Berlinguet, J. G G, Kerry,
Owen N LEvans, H R. Ives, G A Mountain, Duncan McPherson.
Arthur H N. Bruce, T, P. Shearwood, H L St. George, ]. E. Dore,
R. F. Ogilvy, Jas. H. Parent, John H Walters. T. WV, Lesage, E. A,
Rhys-Roberts, J S. Vindin, C. de B Leprohon, Lewis Skaife, Frank
T. St. George, N. E. Brooks, B. ] Saunders, \Wm P. Anderson, Prof C
H. McLeod, Willis Chipman, J. Atkinson Douglas, Maurice Perrault,
11, 1rwin, Stuart Howard, G H Duggan, James Traill Shearer, and
E. B. Biggar, of the Caxanian ExcGiNier, and members of the local
press. The dinner was good, and the arrangements reflected credit
on the Dinner Commitice, which consisted of Messrs. Frank St.
George (chairman) J. G G Kerry (sec.), C. H. McLeod, H. Irwin,
Wm. McNab and C. de B. Leprohon.

After the ** Queen** had been loyally drunk the chairman pro-
posed the ** Sister Societies,” and in doing so spoke of the progress
of learned societies in recent years, a progress greatly accelerated by
unity of action and eachange of knowledge He alluded to the
presence of members of the Quebec Association of Architects, and
coupled the name of Prof. Capper with the toast. Prof. Capper, in
responding, said he did not know why his friend Mr. Kerry had
selected him to reply to this toast. Everybody knew an architect
was a man who ought to be an engincer, but is not; and
as to mining, which he wasalso expected to include, the only thing he
remembered about it was the unmitigated pleasure it gave him 10 get
up again out of a mine after having got down into it. However,
it did not matter how many subjects his reply should include—
which reminded him of the story of a lady who was
travelling on the Great \Western Railway, of England, and
who rescnted the intrusion of a strange gentleman in the compart-
ment. Sir,” she demanded, as the gentleman persisted in keeping
his seat. **do you know who I am?* * Madam,” he rcplied, * I
haven't the faintest idea”* 1, said the lady haughtily, *am one of
the directors’ wives!™ ** Madam," he returned, coolly, * it would not
have made the slightest difference if you had been the director's only
wife *  Prof Capper made a number of witty hits and was well re.
ceived  Stuart Howard then sang * Soldiers of the Queen,” and was
heartily applauded. The chairman proposed the ( orporations to
whose courtesies they were indebted for their entertainment, especially
the two railway companies who had provided the excursions. C, V.
Spencer, of the C P R | in response said the enginecrs had performed
their part in the evolution of railways, for if it were not for them the
railways would not exist. As for the escursions, it had given the com-
panies more pleasure in providing them than it had given their guests
in participating in them. Mr. Lesage gave Sir Geo. Cartier's song
* O Canada Mon Pays Mes Amours* in very good style. The toast
of Visiting Members was coupled with the names of Chas. Baillairge of
Quebec, and J. S. Armstrong of St John, N.B. Mr. Baillairge said
the warmth of the reception given the visiting members made up for
the coldness of the atmosphere. It had Leen said that there was no
beauty in engineering, but a man who stood on the axis of the new
Victoria Bridge and viewed its magnificent proportions and immerse
perspective must be fascinatedby the sight. We must not forget that
it was a Canadian engincer, T. C. Keefer, who selected the site and
laid out the work, and so well was it done that the engineers of the
new bridge were enabled to rebuild it without altering the foundations
at all. He made some interesting comparisons of this bridge with
that of the Forth and Menai bridges: and then gave an account of
the St. Charles Aqueduct at Quebee, which he bad built, and around
which they had erccted a tridge withcut tuinirg off the water. He
threw two pipes across the niver in the faam of an aich, so that if the
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protecting boxes werc destroyed the tubes would be self-sustaining.
These two pipes were braced together so that the wind could not blow
them over. T. show how water may wear away iron he mentioned
that a slight flaw n the pip2 led to a small pis hole, which
developed inton hole 2 inches in 'ength, a result which might easily
happen under a head >f 486 ft. or a ;ressure of 208 Ibs. per square
inch  This society had given some light to the enginecring world, for
one of its members had solved the mvstery of the ball-nozzle, which
was a puzzle to scentists for sor - -ime, and had also antici-
pated the investiga.ions carried on at the Forth bridge, and
at the Tower bridge in  London, when it was found that the
actual pressure of the wind fell short of the indications of the anemom-
cter by 40 per cent. The explanation was due to the same principle in
both cases—the back pressure caused by the vacuum formed by the
on-rush of water or air. ‘This Society had accomphished a good deal,
and should be destined for a great career. Mr. Armstrong followed,
and expressed his admiration of the great engineerinz developments of
Montreal ar u its vicinity. With institutions like McGill University
and the two great ra‘lway headquarters, there were many incentives to
engineering activity, Montreal seemed destined to be the railway and
canal centre of half tle continent, In the east we have the city of St.
John, with its open winter port and its ambition to rope with all the
increased trade that must flow to the Atlantic.  The C P.R. bad done
a good deal to second the efforts of St. John, and he was glad to see the
G T R pushing its way down to the picturesque city by the sea. We
have possession there of the largest wet dock in the world, and with five
milesof open water which never freezes, the city and port of St. John could
look with every confidcuce to the future. Lewis Skaife sang Kipling's
* Fuzzy-Wuzzy," winning hearty adplause  The chairman then handed
over the balance of the toast list to Mr, Kerry, to whose energy and
thoughtfulness so much of the success of the dinner was due,  Mr

Kerry gave *Our Society,” and then called on Dean Bovey, who
pointed out that all our comforts in transportation were due to the
engineer. With weather at zero we were now able to go from room
to room, from street to street, from town to town, and from country to
country, carrying our fires with us, and having our choice of coal,
steam or clectricity as the heating medium.  He gave a sketch of the
formation of the Canadian Society of Civil Engincers, much of the
work of organizing which was done by the late Alan Macdougall

He hoped the time would come when one set of laws regulating the
practice of civil engineers would apply to all provinces in the
Dominion. Mr. L.eprohon sang the * Deux Gendarmes,” and received
a hearty encore. Mr McPherson gave an account of the work of
the Council, on whom a great deal of detail labor fell. The Council,
while willing to accept its responsibilities and shoulder the work, was
also willing to listen to suggestions and get instruction from any
member Henry O'Sullivan, Inspector of Surveys for the
Quebec Government, sang an amusing song, ** The Old Irish
Stew,” to the tunc of the Red, \White and Blue, and sup-
plemented his song with some interesting facts about the unde-
veloped resoucces of the Province of Quebec, especially those compara-
tively unknown northern regions where enormous watcr powers existed
in close proximity todeposits of minerals and immense forests of spruce
and other timber, Mr. Jennings, the in-coming president. was then
called on. and congratulated the Society on the headway it had made.
He would see that no stone was left unturned to advance its interests.
It only remained for the members to be loyal to each other G.E.
Thomas then gave a song which was much appreciated, and Mr. St

George made a short but humorous reply to the toast of the *Ladies,*
Mr Skaife proposed a bumper to Mr Leprohon as acting chairman to
dinner committee, and the company rosc shortly after 12 o'clock with
** Auld Lang Syne ** and handsall round.

William Tyndale Jennings, President for 1899. of the Canadian
Society of Civil Engineers, was born in Toronto, 19th of May, 1846.
his father being the late Rev Dr. Jennings, pastor of the First United
Presbyterian Church  He was cducated at the Model Grammar
School, and at the Upper Canada College. His professional carcer
began in 1869. when he commenced field work under T, N. Molesworth,
engineer of Public Works, and brother of the well known compiler of
Molesworth’s Engincer's Pocket Book. After a year's work on the
drainage improvements of the Crown lands of Ontario, under Mr.
Molesworth, he entcred the service of the Great Western Railway in
1870 under George Lowe Reid, chief engineer.  After some experience
in survey, location and construction work, he was appointed in 1873
resident engineer of the Air Line Division of the G W R., the Londen
and Port Stanley and the Welland branches, under john Kennedy,
chief engineer  During this time he made an exhaustive survey of
the Detroit River, the company having in contemplation a bridge
across the river near Detroit city.  This was a joint enterprise of the
G.W R. and Michigan Central, but both it and the tunnel which had
been constructed about half way from the American side, and for
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about soo feet on the Canadian side, in 1871 were abandoned
Through the kindness of Messrs. Gzowski and McPherson, engineers
and contractors of the international bridge at Beffalo. Mr  Jennings
was allowed special facilities for studying all the details of that great
work, and in his subsequent oflicial positions. le was fortunate in
being frequently sent on missions of investigation into new works to
various parts of the continent, which cnabled him to acquire a vast
store of technical knowledge, of which he has beea able to make good
use in his professional work. In 1875 the work of construction on the
G.W.R. being over, he gave up the position of resklent engineer, pre.
ferring more varied work, and went into the service of the Dominion
Government on the Canadian Pacific Railway under Sanford Fleming,
chief engineer  He went to British Columbia as locating engincer on the
B.C. Division, remaining there till 1879, and during that time, among
other things, located the present line through the canyons of the Fraser
River and other intricate sections  On completion of location he was

moved to the Lake of the Woods as district engineer in charge of the
heavy construction work from Rat Portage to Eagle River, 69 miles,
and on the completion of that work returned to Hritish Columbia, as
superintending engincer for the Dominion Government under Colling-
wood Schreiber, Mr. Fleming having in the meantime retired. 1n 1882
hecame east foratime on account of his wife's illness, and in the follow-
ing year was offered an inspectorship of Government railways, but pre-
ferring more active work he returned to B.C. in 1883 as chicf engincer
for the Construction Company hcaded by A. Onderdonk, and acting
manager during Mr. Onderdonk’s absence. This work comprised 350
miles of the road from the Pacific Coast eastward, which was com.
pleted in 1885. He then took up work for the C P.R. in Ontario,
building the lines from Woodstock to Il.ondon, from London
to Detroit, the Wingham extension, the castern entrance to
Toronto, the Guclph Junction (as consuling engineer), and
various locations of surveys, also the Toronto wharves of the C P. R.
from Yonge Street westward. In 1890 he was offered the position
of city engincer of Toronto, and having accepted it, reorgan-
ized the enginecer's department for the city, and made many
improvements of a permanent and substantial character, such as the
Sherbourne strect bridge, the Carlaw avenue, and King street subways
(the last named from plans of his predecessor, Mr Sproatt), the island
ferry slips, etc.  He also brought about a settlement in a dispute
between the railway and the city as to the occupancy of the water
frontage. The city having obtained the street railway franchise,
released the same under specifications prepared by Mr. Jennings,
which were so carefully drawn that they have formed the basis
of many like franchises since obtained by large cities in the
United States  About this time he was offered the chief engincership

of the Public Works Department, but declined the offer, much to the
surprise of many of his friends and of some members of the Goveran-
ment. Mr Jennings gave up the office of city engineer, and entered
into private practice in 1891, since when he has built the Niagara
Falls Park & River Railway, the Galt, ®Preston and Hespeler
Electric Railway, the Tilsonburg & Port Burwell Railway, and a
number of other works of greater or less importance IFrom 1892 to
1395 he was chief engincer of the British Columbia Southern Railway,
now better known as the Crow's Nest Railway, the route for which he
examined and located in such a way as to open up to best advantage
the enormous coal deposits which are now considered the key to the
successful development of the mining interests of the Pacific province,
In 1897 he was requested by the Government to examine into the
feasibility of the route from the Pacific Coast at Fort \Vrangel to
Teslin Lake by way of the Stikceu River, and to examine the T slin
L.ake and Hoctalinqua River to determine its navigability, and further
ta examine the passes at the head of Lynne Canal, such as the White,
the Chilcat and Chilcoot passes. This work was successfully carried
out, and his report on this subject kas already been referred toin these
columns. Last year the Toronto and Hudson Bay Commission cre-
ated by the City Council of Toronto, selected Mr. [ennings to examine
the country from North Bay to James Bay, embracing the Temiscam-
ingue, Temagami, Blanche River, Montreal River and \Vahnapitae,
which he did during the past summer, obtaining a great amount of in-
foruation on a comparatively little known region of country, and which
information is being laid before the commission for future action with
regard to a projected railway to Hudson Bay. Mr. Jennings is a
member of the Institution of Civil Engineers of Great Britain, a mem-
Ler of the American Society of Civil Engineers, of the British Associ-
ation for the Advancement of Science, and of the Imperial Institute.
In 1897 he was appointed by Toronto University as examiner in the
Department of Civil Engineering under the new system introduced in
that year for the conferring of the degree of civil engincer, an honor
which may be considered of all the greater value by reason of having
been made without his previous knowledge, and by -reason of his
selection as sole examiner. In 1876 Mr. Jennings married
Miss McKay, daughter of the Registrar of the county of
Elgin. Mrs. Jennings died in 1887, leaving one son, Gordon T.
Jenmings, now at the Royal Military College. Kingston, with every
prospect ot a worthy military carcer Mr. Jennings has always bad a
high conception of the profession of acivil engineer, and his election to
the highest honor in the gift of the society is a happy reward for a
carecr marked by faithful adhesion to public and private duty.

George A Mountain was born in Quebec in 186o, and served his
apprenticeship in the office of the city engineer of Quebec. In 1878
he served on the enginecring staffof Kinniple & Morris, civil engineers,
London and Greenock, on the surveys of the Quebec graving dock and
the Louise embankments: in 1879 he was assistant cngincer on the
surveys of the Quebec and Lake St John Railway ; in 1880, assistant
engineer on the surveys of the Island Railway, Newfoundland ; 1881 to
1886, divisional engineer on the Canada Atlantic Railway, and from 1886
to the present time chief engineer of the Canada Atlantic Railway : 1889,
chief enginecr of the Coteau bridge across the St. Lawrence River
from its inception to its completion; 1891, chief engincer
of the St. Lawrence and Adirondack Railway; 1890, to the
present time, has been chief engincer of the Ottawa, Arnprior
and Parry Sound Railway; and from its commencement also
chief enginecr of the Parry Sound Colonization Railway from 1892 to
18g6. Mr. Mountain became a member of the Canadian Society of
CivilEngineers at its organization in 1887. Heisa D.L.S, O.L.S,,



THE CANADIAN ENGINEER 291

P.L.S. Atthe present time Mr. Mountain is chief enyinecr in charge
of construction and maintenance.of-way on what is known as the
Booth system of railways, comprising Canada Atlantic Railway :
Ottawa, Arnprior and Parry Sound Railway; Vermont and Province
Line Rallway ; Nipissing and Nosbonsing Railway.

C. E. W, DODWELL, MEM. CAN. SOC. C.E,

C. E. W. Dodwell, B.A., is a son of the late Rev. G. B.
Dedwell, M A, He was born in England m 1833, and n 1862
he came to Canada, beginning lis education at Bishop's Col-
Jege school, Lennoxville, and finished at King's College.
Windsor, N.S., where he took a full course of engineering and
the degree of bachelor of arts, with high honors in mathematics
and natural sciences. From 1873 to 1877 he was cuployed as
assistant engincer on the location and construction of the prin-
cipal lines of railways in Nova Scotia, namely, the Western
Counties, the Nova Scotia Central and the Eastern Extecusion
Railways. In 1877 he was appointed assistant provincial engi-
ncer under the Government of Nova Scotia. This position he
resigned in 1831 to accept an appointment upon the staff of the
Canadian Pacific Railway in Montreal. Mr. Dodwell was in
the service of this company for about cight years, and during
that time was cngaged almost exclusively upon construction.
The preliminary surveys and estimates for the St. Lawrence
bridge were his first work, performed for the company with G.
H. Massey, C.E. Hc was next employed upon the construction
of the Ontario and Quebee Railway, first in the position of sec-
tion engincer, subsequently in charge of the construction office
in Toronto. He was next resident engineer in charge of the
pottion of the C.P.R. from Montreal to Vaudreuil (24 miles).
which compriscd some heavy work, namely, the large stone via-
duct entering the city and the bridges. 33 spans of stecl, over
the Ottawa River at St. Anne’s and Vaudreuil on which latter
werk he submitted a very clever paner to the Canadian Socicty
of Civil Enginesrs in 1838, (Sce Vol. IT., part 1) In 1889 he
resigned his position on the C.P.R.. and in partnership with A.
1.. Hogg. M.IC.E., Mcm. Can. Soc. C.E., established the firm
of Dodwell & Hoge. for a meneral engincering practice.  Oc-
cupying his time at this period may be mentioned the water-
werks and sewerage systems of Dartmouth, and the waterworks
of Amherst N.S. Tn 1801 he accepted an anpointment under
the Fedcral Government as recident engincer of the Public
Waorks Department, at Halifax. N.S.. which position he still
occupics. Mr. Dodwell was clected an associate member of the
Institution of Civil Engincers in 181, and he was transferred to
the class of members in 1891. Hce took an active part in the
formation of the Canadian Socicty of Civil Engincers, being
onc of the original Montreal committee.

FIRES OF THE MONTH.

Jan. toth. Joyner & Elkington's grist mill, Fort Qu'Appelle,
N.W.T.,, burncd; loss is $25.000.——Jan. 11th. Bell & Co.’s
tannery, Tilsonburg, Ont. an. 12th. Tara, Ont., public
school; loss. $3,000.——Jan. 15th. The charcoal works at Bridge-
ville, N.S., burned down; loss, $10,000.——Jan. 15th. St. Annc's
Coliege, Digby, N.S., loss, $75000——Jan. 2oth. Roman

Catholic church at Rockland, Ont., destroyed.—Jan. 22nd.
LC.R. coal sheds at Moncton, N.B., loss, $1,500.——]an. 24th.
Hercules’ Cement Works, Hamilton, Ont.; buildings gutted and
steck destroyed.——Jan. 26th, Small fire in Montreal Gas Co.’s
works, Montreal, caused damage of $500.

CORRECTIONS.

On page 242 of the January issue of The Canadian Engi-
uecr, in the last paragraph of J. M. Willams' article, * Qiling
Up,” the word *animal " was used instead of ** mineral.” The
scntence should read: we may be satisfied that in the
mineral oils and greases, with their great range of body, their
frcedom from impairment by atmospheric action and other
physical changes, that we may obtain a lubricant fitted especi-
ally for our requirements. N

The cditorial paragraph in the December issue of The
Canadian Enginecer did not imply that the Quebee gold areas
were the property of the De Lery family, but stated that those
of the scignory of Rigaud-Vaudreuil were so held.

REVIEWS.

—

The Canadian Magaziue for February contains some inter-
esting Canadian matter; the portraits of forty editors of Cana-
dian dailies and biographical sketches of cach: St. George's
Cathedral, Kingston, which was destroyed by fire recently, is
the frontispiece; Joanna E. Woods' novel is continued, and
the usual complement of short stories and poems finds its place.
Unfortunately the series of papers on actors and actresses is
kept up. The public will not pay twenty-five cemts for a maga-
zine which publishes theatrical portraits. It is distinctly a
“ marked down"” commodity and should be dropped.

Diane of Ville Marie is the title of a new romance of
French Canada by Blanche Lucile Macdonell, of Montreal.
Miss Macdonell is the author of a number of charming sketches
of French-Canadian history and folk-lore, and the present tale.
her most ambitious venture, founded on cvents which took
pluce on the Island of Montreal at the close of the 17th century,
shows her to be well versed in early Canadian history. It is
well for English-Canadians to know how rich French Canada
was in the material of heroes and heroines. for the story is
woven around the personalitics and lives of actual historical
personages, as stated in the preface. The work is handsomely
produced from the press of Wm. Briggs, Toronto.

I.a Quincena Rural—We have received the first two numi-
bers of this journal published in Buenos Ayres, which is de-
veted to agriculture and the kindred arts. As its name implics.
it will be published twice a month. The subscription price is
$20 per year for the capital, and $22 in the country, rates which
it is feared will not ensure a large circulation. The rates for
advertising are in proportion. Onec article complains of the
want of affection for rural life in the young pecople of the
ccuntry preferring to agriculture almost any other occupation,
and cven ‘ passa los dias en intrigues politias.” Sons of the
Spanish-American farmers everywhere possessing a territorial
patrimony cannot be induced to continuc to reside on it. much
less to study its proper management. TFrom this practice the
agriculture of the country suffers severely. The deserters of
the country districts do not appear to despise their properties,
but cither leave the management of them to a dependent or try
to dircct the management from the town in which they have
taken up their residence. And as the proprictor does not know
how to manage the property advantageously cach of these
plans is cqually fated. The small farmers who remain on the
land manage much better. The work is done by the family,
male and female, and the surplus produce sold. Here in Canada
we know as a rule very little about South America. It is
obvious from this glance that there is much in the agriculture
of that country that is similar to what is found in ours, The
editorials in this paper arc brightly written and are of a very
high class, comparing favorably with the best we have in
America.
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A NEW GENERAL FORMULA FOR TRAIN
RESISTANCE,*

The alchemnsts of old sought diligently for the plulosopher’s
stene, the mventors of a later age for perpetual motion, and
engineers of the anineteenth century have been  almost
cager to obtain a general formula which shall reconcile all ex
isting data and experiments upon train resistance.  The first two
objects of cffort are now knowun to be unattainable, and the
third has until now batlled the best mnds in the railroad pro-
fession. Only a mouth ago locomotive Engincering, which tor
years past has devoted special atiention to this subject, smd
cditortally: ~* We do not believe that it is possible to devise a
iormula that will show an approximation of the resistance due 1o
ditferent kinds of trains at different speeds when train tons are
the basis of calculation.™

A general formula which appears to be applicable to pas:
senger trains of all weights, ranning at all speeds up to the
highest hmits so far reached, has been lately worked out, how-
ever, by John Lundie as a result of a long series of tests of
trains in actual service, and is here given to the engineering
public for the first time.  His methods of obtaming data are de
cidedly ditferent from, and much more satisfactory than those
commonly employed hitherto, where indicator cards of cngines

as

curves,” and that these lines intercept cach other, with surpris-
ing accwacy, at a single pot located at a defimite distance above
the origin.  This indicates, of course, that the first step in ob-
taining the final formula has been reached, 1 the establishwment
of a constant, representing the nunimum possible train resistance
for all speeds and weights, and it is interesting to wote, by the
way, that in none of the recorded experiments so far made on
passenger or freight trains of all weights has the resistance per
ton been less than the figure indicated by this constant—g
pounds.
Mr. Lundic's formula is as follows:

R=4+S(@2+ ‘5!:. T]
where

T==the weight of the transportation unit in tons (2,000 1bs.)

R—=resistance in pounds per ton,

S=speed in miles per hour.,

Tt will be seen at once that unlike most previous formulae,
there are here two variables after the constant, namely speed
and train weight.  Many other investigators have endeavored to
accw. aplish this, but unsuccessfully, and in the formula which has
been in most general use in engincering hand-books, that of
D. K. Clark, speed only appears as a variable, From a careful
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diawing trams at constant (2) speed on level (2) track have
been made the basis (with an arbitrary allowance ior eangine
iriction) of estimates of reststance per ton moved,  In order to
be of any value such tests must be made in long distance runs,
and 1t is almost impessible to find a hundred miles or more
oi absolutely level track for the purpose, while it is also difficult
to obtain perfectly uniform speed cven on a dead level.  Mr.
Lundie's method of determining train resistance is based on an
examination of the speed curves of a train when coasting from
any speed to a dead stop.  The possibilities of such a method
will be instantly evident to an engineer, and it may be said, ot
onct, that the results warrant a decided predisposition in its
iavor. It is not only possible to obtain the gross resistance due
to track and journal friction and air resistance combined, but
to differentiate betweon the air and the friction clements. The
frictional resistance of a train being reasonably constant within
somewhat wide limits of speed. the speed curve should be 2
nearly straight descending line from full speed to a point some-
where near a full stop. Now the actual speed curve dips below
thic straight line, as secn in Fig. 2, clearly showing a decreasing
1ctarding force (duce to air resistance), with decreasing speed.
In Fig. 1 are shown in graphic form the results ealculated
frem more than 150 runs made by Mr, Lundic with trains of
different weights on the South Side Elevated Railroad of Chi-
cago. it will be scen that these results expressed by the loca-
tion of points on the diagram. cluster around *straight linc

¢From the Strect Railwély j-o;;'na_l: Feb, 189-3. ’

13
Speed in Milex per Hour,

study of his results, Mr, Lundie developed the formula on the
icllowing mathematical basis: The expression by which * S ™ i«
multipled is proportional to the tangents of the angles made by
the lines developed for different weights, as shown in Fig. 1.
and is the characerisiic of a rectangular hyperbola which
(throughout the range of tests made) co-ordinates quite accur-
ately the relations between train weights and the inclinations of
the lines mentioned for corresponding weights.  The term o.2
is an intercept on the axis of y; 14 is the constant product of r
and 3, with the intersection of the asymptotes as origin: aud
35 is an intercept on the axis of .

The test of any formula lies in its application. Gauged by
this test, Mr. Lundic’s formula unifies in a remarkably close
mai ter nearly all recently published experiments, together with
cther formulac of more limited application, as will be seen by
an inspection of the accompanying table. The Stroudley, Sin-
clair and Dudley tests of train resistance scheduled in  this
1able were brought together by A M, Wellington in The Engi-
neering News in 1892, and referred to as intrinsicaily worthy of
confidence on account of the carcful manner in which they
were made. To these we have added further experiments
made on the Philadelphia & Reading Railroad in 18%9, and on
the Centrai Railroad of New Jersey in 1892, so that a fairly com-
plete range of train weights from 200 to 400 tons. and of train
speeds from 4o to 70 miles per hour is given in the table. The
Lundie formula checks up all these tests very closcly, though in
all but one case the results obtained by its use are slightly
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higher than the observed results. In this connection it may be
noted that Mr. Lundic obtained his speed figures by positive
methods, having found that speed recorders for variable speeds
are not sufliciently accurate owing to the inertia of the moving
parts.

These tests are all for heavy railroad passenger trains, upon
which Mr. Lundic himself has made no experiments.  For trains
of from 20 to 100 tons, and for speeds of from five to ‘thirty
miles per hour, the Lundie formula is accurate, inasmuch as it
is obtained directly from 150 or more obscrvations made by Mr.
Lurdic in Chicago, as before stated.  For lighter units still, the
formula agrees with the results of private tests made by severitl
oi the great electric companices, and checks very well indeed the
Clark formula

R = 17t + 716)

bearing in mind that the latter is gencrally admitted by engi-
ucers to be from one to two pounds too high.

Now it need scarcely be pointed out that when a formula of
this general kind, deduced on mathematical principles from a
latge series of experiments within a comparatively narrow
range of action, is found to be equally applicable over a much
wider range, a strong presumption in favor of the soundness of
its underlying principle is established. Yt scems practically cer-
tain, therefore, that the Lundie formula is thus applicable to the

An interesting question now arises as to whether the Lundic
formula can be made, with some modifications, applicable to all
kinds of train transportation, freight as well as passenger. It
dces not check the most recently obtained data for exceedingly
heavy trains. Tests on the Chicago, Burlington & Quincy Rail-
way, made by the old method of cngine indicator diagrams,
checked by dynamometer car, show that a 940-ton train of loaded
freight cars, ruming at 20 miles an hour, has a resistance on a
straight, level track of 5.5 Ibs. per ton, By the Lundic formula
this would have been 8.3 Ibs. per ton. An cxtremely heavy
teain of freight cars on the New York Central, weighing 3,428
tons, had an average train resistance, at 20 miles per hour, of
about 4 lbs. per ton, or the limiting resistance by the Lundic
formula as cxpressed in the first constant.  Other tests on fairly
heavy freight train work recently made have shown approxi-
matcly 6 pounds per ton as an average, when track conditions
were good, but “hese results vary greatly with the condition of
the track.

Now it being reasonable to suppose that with the heaviest
freight train work the train resistance will approach the mini-
mum, and the New York Central experiment above referred to
indicating that this minimum is Mr. Lundic’s first constant of
4. it would seem that the latter's first constant within the paren-
thesis, namely .2, must be inapplicable to very heavy freight-
train work, and should be, in fact, modifiecd vy a variable,

TAusLE SHOWING ArPLICATION OF Lunpie FORMULA TO TRAIN ResisTaNCE TESTS. -

Test made by Year. On.
William Stroudiey.. 1883 London, Brighton & South Coast.
Augus Sinclair...... 1892 New York Central
“ “ 189z “ “
P. H. Dudley.... 1832 “ “
. Yl 1839 Philadelphia and Reading
“© L 1889 « “ “
o “ 18%2 C. R.R.N.J
Clark formula.... e te e eieeieeaeeeiaaeiiaaeeaiaaaa.

whole range of passenger train traction on straight, level, ex-
pesed track in a calm atmosphere. It cannot, however, be said
1o be applicable to street cars running on gritty or dirty rails.
and, in fact, it is unfortunately too probable that no formuia
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whatever can be devised for sticet railway work for which a
large factor of safcty would not have to be allowed in practice
to provide for great differences in condition of track.

Average Train  —Train Resistance—
Men, Speed.  Weight. Lundie
Milesp.h.  Tons. Observed. Formula.
Single test 43.3 376 13.2 13.1
Mecan of six tests 70. 270 19.03 21.1
Single test 69.6 270 10.8 21.2
Single test 51.43 313 16.9 16.33
Single test 60. 242.5 18.35 19.0
Single test 63.5 242.5 19.8 19.9
Single test 63.2 213 10.0 20.2
............ R 10 100 7.74 7.04
.................. 10 200 7.74 0.6
.................. 10 300 7.74 6.4
.................. 20 100 Q.5 10.00
.................. 20 200 9.5 9.2
.................. 20 300 0.5 8.8
.................. 30 100 12.42 13.1
.................. 30 200 12.42 18
.................. 30 300 12.42 1.3

probably T. It would be interesting, therefore, to bring to-
gether and plot in diagrammatic form, reliable results of a large
number oi freight-train tests taken with different weights and
speeds, to.sce if a modification of the Lundic formifa cannot be
made for gencral application to the heavy class of work as well
as light, and we are inclined to belicve that were this experi-
menting once done there might quite possibly be found a com-
mwon ground of reconciliation between the two grades of scrvice,
by which a formula possessing the gencral characteristics
developed by Mr. Lundic could be made applicable to the entire
range of railroad transportation. We believe this formula to be
so valuable a part of the technical equipment of a railroad engi-
neer, that we carnestly hope it will excite the widest possible
comment and criticism in the cngineering press to the end of
bringing out all the cvidence bearing upon its reliability,

ACCIDENTS.

E. Donald, an employec of the Record Foundry and Ma-
chine Co., Moncton, N.B., was caught while oiling some shafting
about 15 feet above the {loor a short time ago. His clothing
wag completely stripped off and he escaped without other injury
than a few bruises, and a sever¢ nervous shock.

Chas. H. Martin, some ycars ago of Martin & Son, iron
founders, Belleville, Ont., was killed by the bursting of an cmery
wheel in Chicago, a short time ago.

Cornclius McGourty, contractor. St. John, N.B., was killed.
January 6th, by a dynamite explosion near the Mispec pulp mills.
A bag containing dynamite caught fire and Mr. McGourty
tried to carry it to the strecam close by, but the explosion came
before he reached it, and he was blown to pieces, the workmen,



whom he had called on to save themselves when the fire was
first noticed, all making their escape.

William Tossel, employed at the Imperial Oil Co.'s works,
Petrolia. Ont, had occasion to go on top of the stilly recently.
and by some means he fell to the ground and was killed.

Arthur Dunnent, employed by the Brantford, Ont., Starch
Co., came in contact with a belt and received serious injuries
before he could be rescued.,

J. McTavish, North Bay, Ount., a C.P.R. brakeman, was run
over by his train at Eau Claire, Jan. 2181, and received injuries
from which he very shortly afterwards died.

By the explosion of the boiler in the ice house of the
Knickerbocker Ice Co.. Toronto, A. Evoy was killed. The
jury found that the neglect of the engineer had been the cause
of his own death.

J ndustrial \letes.

Hamilton, Oat.. will begin its new $30.000 sewer on Birge
avenue this year.

The capnal stock of the Gurney Foundry Co.. Lid., has
been inereased from $350.000 to $7350,000.

The Canadian Rubber Co., Montreal, has ordered a 30 h.p
engine from the Robb Engincering Co., Amherst, N.S.

During 1808 the Galt, Ont., waterworks pumped 236.999.941
gallons and the gross revenue was $12.381.04

The Diamond Glass Co., T.td., is applying to Parliament
for leave to enlarge its capital from $300.000 to $1.020.000.

The Perth, Ont.. Public School will be enlarged at 2 cost
of $5.030. Geo. Bradford. Almonte, Ont., has the contract.

It is ammounced that the Manuiacturers’ Life Insurance
Company will erect a $35.000 building at Brantiord, Ont,

The laborers in the Frost & Wood works, Smith's Falls,
had a 10 per cent advance in wages given them January ist.

A by-law guaranteeing the interest on $13.000 bonds oi the
Chatham Cold Storage Company was defeated at Chatham
recently. ’

H. 1. Powell's plans have been accepted for the Melville
Presbyterian church at Fergus, Ont.. to be built at a cost oi
about $13.000.

Messrs. Knight Bros.. Burks Falls, Ont., have ordered a
6o h.p. automatic cngine from the Robb Engincering Co..
Ambherst, N.S.

The Bras ¢'Or Gazette states that surveys are to be made
at Glace Bay as well as louisburg for a site for the proposcd
sinclting works.

There are three suits for damages pending aganst the City
of London in connection with the City Hall catastrophe that
tcok place a year ago.

The Hamilton and Toronto Sewer Pipe Company will
build a three-story structure, costing $11.400, to replace the
burned buildings in Hamilton, Ont.

A Vancouver firm has been awarded the contract for supply
ing that city with four miles of 22-inch double riveted steel
water pipe and fittings at a cost of $30,000.

The Thousand Island Carriage Company, Gananoque, Ont..
ha¢ gonc into liquidation, with J. T. Green as Jiquidator. The
works have not heen running since Christmas.

Campbelltown, N.B.. has an arbitrators’ bill of $8.000 and
almost as much more for legal cxpenses to pay before 1t can
take up the award in the recent waterwoarks arbitration.

C. A. Matheson, Perth, Ont, who owns some swamp land
meme sk cnwin hae koot o totan aoor Slont and the pRlLA

o
right to manufacturce peat fuel in the county of Lanark.

T.ctters patent have been issued incorporating R, Gray. J.
S. Gray. M. Danicls. J. A. McKeon, M. Camphell. Chatham.
Ont.. as the William Gray & Sons Co.. Ltd. to manufacture
cmiriages and other vehicles and also bicycles in Chatham, Ont..
with a capital of $150.000.
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Kincardine, Ont,, will make a loan of $4,000 to lunter
Bros.,, manufacturers of boilers, cte.

An explosion wrecked one of the buildings of the Stratford.
Oat,, gas works receatly, Damages were about $2.0%0.

Jas. Fleming, St. John, N.B., has supplied the boilers for
W. H. Fowler's new flour mill, Rodney wharf, St. John.

A citizens' committee has been appointed in Guelph, Ont..
to forward the installation of a system of sewage disposal.

Robert Bell, iron founder and machinist, Seaforth, Ont..
will receive a loan of $17,000 from the town to extend his
business.

Waodstock, Ont.,, Board of Trade.proposes to raise by tax-
ation $25,000 “to be given to new industries which may locate
in Woodstock."”

‘The Macdonald Mnf{g. Co.,, Toronto, whose premises were
burned some time ago, is about to build a $32,000 factory to
accommodite 125 hands.

The cmiployees of the Ontario Rolling Mills, Hamilton, held
a ball January 21st at Grimsby, Ont., going down on a special
on the H.G. & B. electric railway.

Seaforth, Ont., asks leave of the Ontario Legislature to
make a loan without interest to T. R, F. Case & Co. of $20,000.
to enable them to establish a pork-packing industry in the town.

In one wecek, not long ago, a Waterloo furniture manufis-
turer shipped a car-load of office desks to Liverpool and took an
order for the furnishing of a church in Cape Town, South
Africa.

The Montreal Water Comumssioners have decided to
seeure an engine temporarily for the high level pumping station
until the new boilers which are considered necessary can be
supplicd. ,

The Quebee Bridge Company have held a meecting, unde-
the presidency of Mayor Pacent, and decided to award the con-
tract on March 1st, and go on with the work as far as their
finances will allow.

The property owners of Oshawa, Ont., voted on Jan. 2i1st
on a by-law to raise $110.000 by issuing debenturces for a water-
works and sewerage system. resulting in the by-law being car
ricd by a majority of ;.

An explosion of acetylene gas recently in the general store
of the A. B. Scott Co.. Millbrook, Ont., caused, 11 is said, by
techarging the generator while in use, partially wrecked the
bhuilding but only shightly injured the employces.

Robert Arnott has rebuilt his cheese-box factory at Peter-
bote, Ont., which was damaged by firc last June. The new
factory is cquipped with all the newest and most modern
wachinery. It has a capacity of 100,000 boxes per season,

An experiment of interest to people in the Ouawa Valley is
to be tricd at Trenton, Ont. A number of mechanics in that
tcwn have formed a co-operative Jumber cutting and furniture
nunufacturing company, with a capital stock of $30.000. They
eaj-ect to employ 75 men and the business will be managed by
scven mechanics.

Application will be made at the next session of Parliament
to amend the charter of the Alberta Irrigation Company by
changing the name of the company to the Canadian Northwest
Irrigation Company; changing the place of head office to Lon-
don. England; authorizing directors to vote by proxy; increas
ing capital to $1.000.000.

The $20.000 necessary to establish the building and plait for
the proposed pork packing indusiry at Middlcton, N.S., has
been subscribed. but as almost as much would be necessary to
carry on the business the project will not be gone on with for
some months, though the capital will undoubtedly be soon sub-
scribed. E. D. Davison, Biidgewater. N.S.. is president of the
company. .

The Commissioner of Crown Lands for Ontario has offered
a prize of $10. to be competed for by the students of the School
oi Practical Scicnce. Toronto, in some subject relating to for-
estry, to be named by the principal. The announcement was
made by Thomas Southworth, chief of the Forestry Depart-
ment of Ontario, to the Engincering Socicty of the School of
Practical Science, which he addressed on the subject of Engi-
neering as Related to Forestry in Ontario.
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It is learned that the Dominion estimates for the ensuing
year will contain votes for the trection of a new building for
the Geological Survey and Museum, and also onc for the records
and archives,

The following officers of the Toronto Board of Trade have
been clected by acclamation: President—A. E. Kemp; first ~vice-
president—A, E. Ames; second  vice-president—W. E. H.
Massey; treasurer—]J. L. Spink. ’

T. T. \V. Bready, J. Love and C. R, Tryon, Winnipeg.
Man.,, and J. Carruthers and C. W. Band, Toronto, arec applying
fo: a Dominion charter as the Winnipeg Elevator Company,
Ltd., with a capital of $300,000,

W. P. McMicking, D. J. Bastien, \V. H. Spillman, E. E.
Adams, J. McC, Field, W. Smith, J. S. Greenhill, Leamington,
Ont.. and W. E. Lee, Virgil, Ont., have been incorporated as
the Leamington Veneer and Basket Co., Ltd.; capital, $3.000.

A. W, Campbell, Provincial Road Instructor, recently went
1o Corawall, Ont., to consult with the Town Council there re-
garding the disposition of $20,000, which has been voted by the
ratepayers for the purchase of machinery and the construction
of a number of new roads.

C. Cannom, G. N. Weceks, L. Nichols, J. H. Dunn, R, A.
Little, and G. F. Morris, London, and J. E. McGuftin, Township
of London. have been incorporated as the Cannom Stove
and Oven Company, Ltd., with a capital of $20,000, to do business
as manufacturers of stoves ctc., in London, Ont,

\V. Sproule and S. . Trusler, Plympton, Lambton county,
Ont.; G. Knight, T. Carrick, Sarnia, and R. E. Moss, M.D..
Port Huron, Mich.,, have been incorporated as the Lambton
0il Co.. Ltd., to deal in and refine oil, etc.; capital, $20,000:
chief place of business Sarnia, Ont.

The advertisement of the wire rope output of the B. Green-
ing Wire Co., Hamilton, reminds us of the fact that that old
and firmly established firm is now being managed by the third
generation of its founder’s family, as is pleasantly told by the
portraits of the three members of the Greening family on the
calendar issued by the firm.

Tt is reported that the total sales of lumber in Manitoba
and the Northwest this year exceed those of last year by about
30.000,000 feet. The quantity of spruce cut in Manitoba mills is
estimated at 15.000,000 fect in cxcess of last year. The growth
of the tradc in imported lumber from the United States has been
very great. In 1892, before the duty was taken off, the importa-
tion of rough lumber was only a little over a million fect, while
that of dressed Jumber was very much smaller. In 1897 the
importation from the States amounted to 16,000,000, and in 1898,
35.000.000 feet, This 1s of course, chicfly undressed lumber.
The quantity of pinc from the Rat Portage mills is ¢stimated at
over 50,000,000 feet.

W. M. Watson. Toronto, has designed and completed a
model of 2 squarc built hot air furnace. The height s 5% feet
by 3 feet by 3 feet square.  The fire pot is circular. measuring
22 inches across, and is 12 inches deep. The cold air enters at
the floor line, and is conducted by bent channels upward in thin
streams over the radiating plates in a way that causes a very
rapid current and great heating power. The advantage of this
wicthod of heating air is. the inventor claims, that about 73 per
cent. more cold air can be heated to a given temperature with
the same weight of coal as is used by the present hot air fur-
naces, because it contains over 130 squarc feet of direet heating
surface plates that are seli cleansing and cannot become coated
by soot or dust. This furnace can, it is stated, be manufactured
quite as cheaply and would be as durable as any other furnace.

The Fairbanks Co.. which for many years has had an agency
in Montreal for its well-known scales, has opened a warchouse
of its own. The Fairbanks Co. controls besides its scales. the
rutnee of o numbor of faliSTics, and ai e show toums tielr
preducts are on exhibition. The asbestos disc valve of this com-
pany, for which an advertisement is inserted on another page.
is an article of the highest grade. Ashestos scat gate valves.
ashestos packed cocks, and Vuleabeston packings complete this
linc. Trucks of all kinds are in evidence. Norton emery wheels
and Nicholson files arc also carried. In the basement is a 6 h.p.
gas cngince of the Fairbanks’ Company’s own make, used to

work the lift and furnish power for the repair shop. The Fair-
banks Co. has just issued a 240 page catalogue of supphes.
which they will gladly send on request.

lectric ga.shes.

Hanson Bros. syndicate of Montreal has taken possession
of the Havana strect railway.

At Ottawa the Sunday car vote resulted in an overwhelm-
ing majority for the cars. The figures are: For, 4,628; against.
1.604: majority for, 2,064.

A vote was taken January gth in Bradford, Ont., on a by-
law to raise $6,000 for the purposc of putting in an clectric light
plant. The by-law was defeated.

The Department of Ralways and Canals has placed an
order with the Canadian General Electric Co. for additional
apj aratus to be used at the Sault Ste. Marie Canal.

The Bell Telephone Company has decided to place more
of its wires under ground in Hamilton, Ont., as there has been
very great loss occasioned by sleet storms on more than one
occasion,.

The Hawthorn Woolen Mill Co., of Caricton Place, Ont.,
is increasing its Lghting plant and has placed an order with
the Royal Electric Co. for a 25-k.w. bipolar generator, which
is to be installed at once,

The Canadian General Electric Co. is installing for H. A.
Lozier & Co., Toronto Junction, Ont., onc of their 200-light
dynamos, with marble pancl, and wiring up some 200 inéan-
descent lights, in their new factory.

The Watson Mafg. Co., St. Catharines, Ont., is removing to
its new factory at Paris, Ont., and has placed an order with the
Canadian General Electric Co. for the wiring up of the factory.
and installing a plant to furnish some 250-16 c.p. lamps.

Incorporation is sought for a company under the name of
the British Columbia Telephones, Ltd., to acquire the New
Westminster, B.C,, and Burrard Inlet Telephone Company.
1.1d., and the Vernon and Nelson, B.C., Telephone Company.

The Central Construction Co., 203 Main street, Buffalo.
N.Y.. whose specialty is water, steam and elcctric power plant
construction, has the contract for the Orillia, Ont., electric
power plamt at $75.000, for which the ratepayers voted the
nccessary funds on February 6th.

At the clectric railway car shops, Niagara Falls, Ont., cight
men are employed in the building of six large new open cars
for the use of the road during the summer, and one of the cars
is now completed. It is a double truck, 35 feet long. with a
seating capacity of 75 pcople.

Incorporation is asked for the Hamilton and Caledonia Ry.
Co. to construct a railway from Hamilton, Ont., to Caledonia
and Cayuga, and extend it to Scikirk, a point on the shore of
Lake Erie. The linc may be operated by steam or clectricity,
and will also deal in natural gas. :

N. P. Tanquay, Esq.. of Wcedon, Qucbec. has contracted
with the Canadian General Electric Co. for a standard 53-k.w.
new type multi-polar generator, and a 35-h.p. motor, together
with marble panels and all line material and supplics required
for carrying out the transmission of the above power.

The works of the Chambly Mnafg. Co., have been somewhat
damaged owing to ice breaking the apron of the dam. A new
timber apron has been constructed, five feet thick, and no further
treuble is believed to be possible. The installation is expected
to be cntirely complete, and the current turned on about
May 1st.

‘the Bruce Mines and Algoma Railway Company asks for
an Ontario charter to comstruct a railway from Bruce Mincs,
Ont., northerly to thc Rock Lake Copper Mines, thence north-
aily a distance of thirty miles, with power to equip by stcam or
clectricity, and if the latter, with power to sell the surplus elec-
tric cnergy for light, heat and power purposcs. and to supply
the miners with clectricity for their mines, and also to construct
branch lines of railways not exceeding twelve miles in length.
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The Canadian General Electric Co. has just received an-
other order from the Montreal Ry. Co., for 12 standard G.E.
1,000 raihway motors,

The Suwstead Electrie Lighe Co., Stanstead, Que., has
recently purchased a 2,000-hght single-phase alternator from the
Curvadian General Eleetric Co.

The Cimadian General Eleetric Company has clused a con
uact with AL S & W, HL Masterman, Montreal, for a new type
multi-polar 200 light generator.

AL Gugmon & Co., Arthabaskaville, Que., have recently
mstalled o new 2,000-hghy single-phase alternator of the Cana
din General Electiic Cols new type.

The Ouawa Electric Co., Ottawa, has recently added to its
arc lighung cqupment, one No. 12 125-light Brush are dynamo,
purchased from the Canadian General Eleetric Co.

The Hamilton, Om., Street Railway Co. paid the city for
mileage and peicentages on gross receipts for the last quarter
of 1808, §3.602.21, For the <ame quarter in 1897 the amount
was $4.103.49.

The Guelph Light & Power Co. has recently purchased a
new 1,000 hght single-phase alternator from the Canadian Gen
eral Electrie Co., together with marble switchboard pancls for
the control oi two machines.

The R. & O. Navigation Co. has placed an order with the
Canadian General Electiric Co. for a standard 30-k.w. direc:-
current generator, 1o be direet connected to an * Ideal ™ engine,
manufactured by the Goldie & McCulloch Co.. of Galt.

The town of Essex, Out., 1s to have an incandescent system
oi clectric lighting. €. E. Navlor, of that place, having under-
taken the operation of the system, has purchased irom the
Canadian General Electric Co., a 730-light machine for the
purposc.

The Canadian General Electric Co. has recently instalicd
for Robertson, Rowland & Co.. Walkerton, Ont., a 2.000-light
single-phasc alternator, This company has been operating a 60-
k w machine, of a similar type, for the past four years, and has
met with great success in the clectrical hghting.

The corporation of the town of Bothwell, Ont., has awarded
a centract to the Canadian General Electric Co . for a 500-ligin
plant, to be used dor commercial and sireet hghiing purposcs.
The lighting of the streets will be done by 15 enclosed arc lamps,
of the Iatest type, which will be operated from the same machine.

The E. T. Wright Company. [Hamilton, Ont., is having
mstalled in its factory a 30-hp. S .C. motor to dnve the fac
torics.  The power by which this motor is driven is taken irom
the Cataract Power Company’s wires. This is the toth instaila-
tion from this company’s service into factories in Hamilton up
to date.

The Montreal Water & Power Company of Montreal i~
insalling in its pumping station a 490 h.p. SK.C. two-phase
motor opcrating at 1% r.p.m. This motor is intended to oper
ase the waterwarks pumps, and will bs driven by current gen
crated at Chambly rapads, a distance of sixteen sules away, This
is onc of the fargest single motor installations in Canada.

The Royal Electric Co  has reccived an additional ordet
from the ilamilton Electric Light & Power Company for a 500
hp. S K.C two-phase synchronous motor. which is to operate
a shaft driving thar arc arcuits and street railway power cir-
cuits.  This 15 an addition to the two 330-h.p. metors noted in
these columne recently.,

Corley & Collins, Mouut Forest, Out. have experienced
such an nercased demand for hghting dunng the past two
months that they were compelied to mcrease thar facilities, aned
have purchased from the Canadian General Electrie Co., @
standard 1,000 light single-phacc alternator, with marble panel
switchhoard and cxeiter, to mcet these requircments.

There is an application 1o the Dominion Parliament for a
charter for an clectric railway froin Ouawa. through the
township of Ncepean, Ont.. by Kingsmere to Meach's Lake, in
the District of Ottawa, in Qucbec: also to construct to Hog's
Back and Graham’s Bay, m Nepean, and the town of Aylmer
and city of Hull, Que.; also to construct a railway, foot passcu-
ger and velicular bridge across the Ottawa River from Nepean
to Hull at the Remous Rapds, in the township of Nepean.

R. G. Code, A, F. May, A. Macfarlane, E. F. Burritt, C.
T. Moffat, Ottawa, Ont., will be incorporated as the Royal
Telegraph Co., Lid., to build, buy or operate tclegraph and
telephone limes in any part of Canada. The capital is to be
$100,000, and the chief place of business, Ontario.

A trust for electric carbons has been formed in Chicago
under the name of the National Carbon Company with a capital
of ten millions, and taking in the twelve largest carbon factories
on the continent.  One of these was said to be the Ottawa Car-
bon Works, which controls the business in Canada.

E. S. Jenison has completed his surveys for the power catad
frem Kakabeka Falls to Port Arthur. The reservoir will be
on the highlands west of Port Arthur and will cover an area of
four thousand acres, with a depth of from fifty to seventy-five
feer  Tts surface will be three hundred and three feet above
Luke Superior.

The London Electric Co., has placed an order with the
Canadian General Electric Co. for another No. 12 4-circuit
125-light Brush arc dynamo, and an additional 300-k.w. revolv-
ing field single-phase alternator. When thess are installed this
company will have one of the most complete hghtng stations in
Canada.

The steamer " Pro Patria,” of 1alifax, N.S., is being
cquipped clectrically. and for the purpose of lighting the
steamer and operating searchlights, an order has been placed
with the Canadian General Electric Co. for the complete outfit,
which will consist of a standard C.G.E. dircct connected cquips
ment, including cengine, dynamo, switchboard, scarchlight and
wiring complete,

Jas. Madden. jr., formerly of Welland, Ont., who recently
graduated from the Peterboro works of the Canadian General
Elcctrical works, has been appointed to a position with the
Lachine Rapids Hydraulic and Land Company of Moutreal,
where he has been temporarily located sinee graduation, His
duties are the charge of the switch board of the company and
the supervision of the repairs in the company’s electrical lines.

The Canadian General Electric Co. has been awarded, by
the Deparunent of Railways and Canals, the contract for the
crection of a power house, and the complete cquipment of the
Sculanges canal with electrical apparatus, for opcrating the
locks by means of clectric motors. The entire canal, covering
a distance of 14 miles, will be illummated by arc lamps. Owing
to the success met with by the Department in the operation of
clectricity of the canal at Sault Ste. Marie, Ount.. as applied 1o
the locks, it has decided to make a more extensive application
oi the use of clectricity, in the illumination and electrical oper
ation of the locks of the Soulanges canal.

The Queen Victoria Niagara Falls Park Commissioners
et in Toronto on the sth inst. to consider amended plans of
the proposed works on the Canadian side. which the Niagara
Falls Power Company has subumtted for their approval. Thesc
plans involve the removal of the power-house from just under
the bluf, at a point about 200 vards from the strect raslway
pewer-house, to a site much nearer the niver, and close to Cedar
Idland. This will greatly shorten the intake lcadmg to the
pewer buildings. but will nccessitate a much longer tunuel, to
a point below the Falls, for the purpuse of conveying off the
waste water. The commussioners will carciully consider the
changes in order to see that the plans do not deface the park
and the scenery to a greater extent than those approved of iour
years ago.

The Canadian General Electric Co. has recently <old to
Fvins & Hastings, printers. Vancouver, B.C.. a 6 k.w. Edison
dynamo: o Braid & Co.. of Vancouver, B.C, a 1o-h.p. motor
for usc in iheir spice wills; a 50-hght dynamo to be installed in
the premises of a customer at Edmonton, N.W.T.; to the
Sivoy Theatre at Vancouver, B.C., a 250-light incandescent
ligltingg dynamo, of the multipolar slow speed type: to Me-
Keazie Bros.. of Victoria, B.C,, a 6-k.w. Edison motor; to the
a Elccinic Ratiways Co., to be used mn dovinge
the blower apparatus in the power house, a 12-k.w. Edison
moetor: to Hoffmcister Bros, Vancouver, B.C., a 23-light in-
candescent lighting dynamo; to J. C. Woodrow, Vancouver.
R.C., a 3-k.w. Edison motor, and to Hinton & Co., Vancouver.
I8.C.. to be installed on a stcamcr navigating Lake Beanelt, a
25-light incandescent dynamo.
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Peterborough is asking the Ontario Legislature for leave to
develop water power on the Otonabee River, and supply elec-
tric light, heat and power,

Sir William Meredith, B, B. Qsler, Q.C,, and F. P. Sargent
have completed their arbitration in the Grand Trunk tele-
graphers dispute, and have made an award fixing a time and
wage schedule, and providing for over time pay, ctc.

Dr. Arthur E. Kennelly, the president of the American In-
stitute of Electrical Engineers, has come to Montreal to deliver
a scries of four lectures at McGill University A popular lee-
tme on Submarine Telegraphy was given in the Physies
building, McGill, January 3oth.

John Philip, Grand Valley, Ont,, is supplying the town of
Grand Valley and the town of Arthur, Ont., which is thirteen
miles away, with incandescent light froh his incandescent
lighting plant in Grand Valley. He hos had such success with
ttansmission plant from Grand Valley to Arthur that he has
purchased from the Royal Electric Company a 75-k.w. S.K.C.
two-phase alternator, which he is installing in his power station.
This will cnable him to deliver at least 1,000 lights, wired up.
in Arthur, and also to serve everything i Grand Valley. As
herctofore noted this is 2 new departure in lighting, as the
power-house depends for fuel upon the refuse from a sawmill,
which before the present plant was installed was 3 nuisance, but
1s now a valued source of incomc.

(Llwag N@ters

Trains arc now running from Skagway to l.og Cabin over
the White Pass Railway.

The C.P.R. car shops at Perth, Ont., are turning out this
winter 300 box cars, 60 coal cars and 50 flat cars, _

The Lake Eric & Detroit River Railway has decided to
erecs a new swing bridge over the Thames river at Chatham, Ont.

The preferred stock, $1.000,000, of the Kingston and Pem-
bLicke Company, authorized by the Government, has all been
subscribed.

Appiication will be made for the right to build a line of rail-
way from Edmouton to Victoria, and Beaver Lake to South
Edmonton, N.W.T,

The Gatincau Valley Railway will be extended this year
from Graceficld, the present terminus, to Maniwaki, a distancs
of twenty-cight miles. )

Hereafter the Lake Manitoba Railway and Canal Company
will be known as the Canada Northern Railway and a charter
sccured authorizing the building of a line {an Lake Winni-
pegosis or thereabouts to Edmonton or thefeabouts.

George Appleby of Darling’s Island, Kings county, N.B..
is doing the work on his contract in conncction with the I.C.R.
improvements of removing the St. Jobun Bridge and railway
extension track to such a point as may be deemed advisable.

Application will be made for a charter for a railway from
Edmonton, N.W.T,, thence via Athabasca Landing and Lesser
Slave Lake to Peace River; also to permit the railway company
to own vessels and navigate the Athabasca River from Atha-
basca Landing to the mouth of Little Slave River and up the
samc into and through Lesser Slave Lake.

The Lake Eric & Detioit River Railway Company has taken
over on lease from the United States & Ontario Steamship
Navigation Company the car ferry " Shenange No. 1" and
the slip docks at Port Dover, Ont,, and Conncaut, Ohio, for
a term of five years. This means that the Lake Eric & Detroit
River Railway Company have sccured control of the ferry busi-
ness on Lake Eric,

R. DPatterson has BItn appuiticd mdster suechanic of tie
Grand Trunk shops at Stratford, vice J. D. Barnett resigned.
He was formerly locomotive foreman in that section, and was
for some time previous connected with the erecting shops. He
was removed from Montreal to Toronto some years ago, and
upou the advent of the new management was removed to Fort
Gratiot, Mich., as master mechanic of the Chicago and Grand
Trunk, succeeding William Roberts.

S. F. Barker, Hamilton, Ont., has been elected president of
the St. Louis, Kansas and Southwestern Railway, and J. N.
Young, who was the original promoter of the Toronto-Hamil-
ton and Buffalo Railway, has been clected vice-president and
manager. Three months ago, Mr. Barker representing Cana-
dian holders of bonds to the value of $820,000, bought the road
at auction for $150,000.

The Toronto, Lindsay and Pembroke Railway Company is
applying for incorporation to construct a railway from Golden
T.ake, Ont, te 2 point on the liundaie. Bancrott and Ottawa
Railway, or the Central Ontario Railway, in the county of Hast-
ings, there to conncct with the Irondale. Bancroft and Ottawat
Railway, or the Central Ontario Railway, or any other railway.
To be operated with steam or clectricity.

At the present session of the Ontario Legislature applica-
tion will be inade for an Act to incorporate the North Lanark
Railway Co., with power to build a line from the Kingston &
Pembroke Railway, near Mile Lake, in Renfrew county, to the
C.P.R. or O.A. & P.S. Railway at Arnprior. The ronte of the
preposed road has been surveyed by A. Bell, C.E, of Almonte.
acting for a number of capitalists interested in iron mining.

The Canadian Pacific Railway Company intens making
application at the forthcoming session of Parliament, says. The
Vancouver World, for a charter to build a line of railroad from
a point at or near Cranbrook or Fort Stecle, B.C., on the line
of the Crow's Nest Pa<s Railway, northerly along the Kootenay
and Columbia Ri~ ., .0 a point at or ncar Golden, with power
to operate branch lines of railway extending from the proposed
iew line a distance of not more than 30 miles.

It is proposed to build a railway from the outlet of Kam-
loops Lake; thence by the most direct and feasible route to the
platcau of the Bonaparte River; thence to a point on the Cariboo
wagon road near the One Hundred-Mile House; thence fol-
lowing generally the route of the Cariboo wagon road to the
mouth of Quesnclle River; thence northwesterly, following
generally the route of the Telegraph Trail 1o Hazelton, at the
Forks of the Skeena River; and thence north and northwest by
the most convenicent and feasible route to a point in the vicinity
of Atlin Lake; with power to build a branch line to Teglin Lake.

D. C. Fraser, M.P,, for Guysboro, N.S,, who introduced the
Rritish Yukon Railway Bill into P1rhamcm, and who has since
visited the scene of the company’s operations, says that after
ccmpleting the track from Skagway to Lake Bennett, 37 miles.
they will build 100 miles of road into the Atlin country, joinirg
the Hootalinqua “River, and thus secuting good navigation to
Dawson City. He fusther says that the line is practically located
all the way to Selkirk and that if Canada wishes for it, there is
ncthing to prevent her from securing the whole of the Yukon
trade.

Application is being made for a charter for the Worthmgton
& Onaping Railway Company, with power to construct, lay out.
ard build a railway from a point at or ncar \Worthington Sta-
tien, in the township of Drury, Algoma; thence northerly near
the Inez mine in the said township, thence northeasterly to the
Sultana nickel mine in the township of Trill, thence northerly
and casterly a distance of about fifty miles, crossing the main
linc of the Canada Pacific Railway at or near Onaping Station,
and with power to equip and opcrate the same by steam or
clectricity,

Vancouver, Northcrn & Yukon Railway Company is ap-
plying for a British Columbia charter to construct a railway
from some point at Vancouver, or other point on the shore of
Burrard Inlet, thence running in a northbrly dircction by way
of Scymour Creck, to the Squamish Valley; thenee through the
Pemberton Meadows to Lillooct; thence ndrtherly to Quesnelle:
thence northwesterly to Hazelton, or some other point on the
Skeena River; and thence northerly to the northern boundary
of the province; with power to build a branch line irom Hazel-
ton along the valley of the Black River to the northern bound-
ary of the province; with power to build branch lines to Fort
St. John; with power also to build branch lines cast and west
fiom the main line along the north shore of Burrard Inlet to
Howe Sound and the west shore of the North Arm of Bur-
rard Inlet; with power also to build and operate branch lines
from time to time to groups of mincs and to farming lands from
any point on the main linc or any of its branches: and to usc
stcam or clectricity.
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The C.P.R. is to spend $500,000 on its Detroit-Megantic
section this season in improvements,

Application will be made for the revival of the charter of
the Lindsay, Bobecaygeon and Pomtypool Railway Co.

An action has been taken in Toronto by the Alberta Coal
& Railway Company against Mackenzie & Mann, the late
Yukon railway contractors, the plaintifis clamung from that
fitnr the sum of $100.000, alleged to be due for rails and rolling
stock.

The Algoma Central Railway will apply for an On:ario
charter at the next session of the Legislature; the proposed line
will 1un from Sault Ste. Marie, Ont., ta the Michinieoten River,
thenee nortiwerly to the C.P.R., and southerly to Michipicoren
harbor on Lake Superior.

Application will be made for the rigit to buld a line of
ratlway from Chute Aux Iroquois, in the county of Labelle,
Que., to a point near Lake Nonuningue, in the county, and
thence to a point near Lake Temiscanungue, and to operate
lines of telephone and telegraph alongside the same,

The Kootenay Valley & Burlington Railroad is being built
by Foley Bros., Larson & Stevens. The entire distance to be
built is 30 miles, and the contract provides for its construction
by July 1, 1800, It will require the employment of 3,000 men
1o complete the work, which will be rapidly prosecuted.

‘The Deseronto car works are turning out a large ordar oi
box cars for the Intercolonial Railway., Each car is of 60.000
1bs. capacity. and will be built of the very best material. The
cars will be fitted with Sterlingworth brake beams, Westinghouse
air-brakes, antomatic couplers, steel trucks, Chicago roofing
patent grained doors, cte,

In the financial year just past the Quebee Governmem
gave to the Quebee, Montmorency & Charlebois Railway.
$15.101.13; 10 the East Richelien Valley Railway, §5.000, and to
the Great Northern, $120,003.97. The Government announces
that no bonuses will be paid to railways this year, and all the
protiises of the late Government are repudiated.

Thirty-two vears ago Nova Scouia granted the Windsor &
Amnapolis Railway Company a drawback of duties on materials
and stock used jor the construction and operating of the road.
Purliamem in 1806 authorized the extinguishment of the right.
wnd $100,000 has been paid to the Dominion Atlantic Railway
Compauy. successors of the original incorporators, i commuta
tionn of it under an agreement signed October 7. The last
Gazette contains a proclamation repealing the legislation grant
ing the concession.

Application is being made for an Ontario charter for the
Thunder Bay, Nepigon and St. Joe Railway. The route pro
pesed is {rom Port Arthur via Dog Lake and Black Sturgeon
Lake to Black Sturgeon Bay on Lake Nepigon, a distance of
68 miles. A surveying party has returned to Port Arthur after
making a preliminary survey. They report finding good country
throughout the distance, free from difficultics in construction.
The country is level, well wooded with pine. tamarac, spruce.
cedar and birch. Fully one-third of the country 1s occupied by
small lakes simply teeming with fish, and there are several mil-
lion acres of good agricultural land near the upper part of the
line. Decposits of limestone and marble. useful for fluxing pur
peses. iron ore. salt and lignite are said to have been found in
the district.

Wining aters

The Dominion Coal Co. has closed down the mining
works ap Bridgeport, Capc Breton.

A Wabigoon, Ont., correspondent gives news of the ex-
istence of a large vein of hematte iron ore to the north oi
Wabigoon.

The Canadian General Elcctric Co. has recently.sold to
the Comstock Concentrator, Silverton, B.C., a 25-light Edison
dynamo.

J. H. Frascr, Petrolia, driller, has given up for the scason
prospecting for the Standard Oil Co. in Manitoulin. The ex-
pleration will be resumed in the spring.

—— = - . | - e st

Hastings county, Qnt., felspar is now in demand in Eng-
land for glazing purposcs, and users state that it is much
superior to the Scandinavian product ncw almost exclusively
used.

The Canadian General Electric Co. has recently sold to
the Athabasca Gold Mining Co., Netson, B.C., a 100-hgin Edi-
son dynamo, to be used in lighting the work buildings at the
mines.

The Canadian General Electric Company has recently sold
to the Scottish Colonial Mining & Milling Co., of Three Forks.
B.C., a 100-light 106-c.p. incandescent dynamo, to be used in
lighting buiidings at the minc.

Work on the Zenith zine mine to the cast of Fort William.
Ont, near Rossport, owned by H. J. Beemer, of Montreal, is
being pushed.  Warchouses have been put up, stables built and
the Canadian Pacific Railway have arranged to run a spur track
twelve miles out to it.

The Wi Hamulton Munfg. Co., Peterborough, Ont., has re
cuived the contract for the erection of a 1o-stamp mill on the
Bend 'Or property in the Bridge River district, B.C. There is
ample water power and the company has agreed to have every-
thing in running order by July 1st, 1800.

Sultana Istand, upon which is situated the celebrated Cald-
well gold mine, has an area of about 500 acres. The Caldwell
property comprises 47 acres. The ownership of the balance of
the island. known as the Ophir property, has been in dispute
since 1889. The Commissiouer of Crown Lands has recently
given final judgment in the case, and decided that the Omntario
Mining Company is entitled to an undivided third of the claim:
Margaret Johnston and associates to an undivided third, and
the Canadian Pacific Mining and Prospecting Company and
the Seybold Syndicate to the remaining third,

There is to be a nc\v‘ graphite company at Grenville, Que..
which will be capitalized at $500,000 and is composed of
Pernsylvanians. The application for incorporation is now being
made. The property at Grenville was worked in 1860, but since
then has not been touched. The graphlite is said to be 98 per
cent. pure and the deposit large. It is the inteution of the com-
pany to operate at St. Malachi also, where a fine property has
been secured. The company will, it is said, erect mills at both
places, but at present the work of taking out the ore is all that
is being done.

Bay de Verde district in Newloundland has  benefited
g:eatly the past year from the mining boom there, says The
St John's, Nild.,, Herald, and is likely to enlarge upon this
during the present scason.  The Iron Co. has named its head-
quarters Workington, and has 16 square miles of territory under
lease, all of it smd 1o be rich n thus mineral. They have two
shafis sunk near there, two others at Island Cove and a fifth at
Northern Bay. Stores, cffices, sleeping quarters, and mess-
hauses have been built, and a railway is laid to Perlican, so that
there is cvery assurance that the property will be worked to the
frliest possible extent.

A considerable deposit of kaolin—used in the manufacture
of china—has Leen found to exist at Plow Rapids ncar the
mouth of Stag Creck on the Gatincau. The place is about .10
miles from Ottawa and is owned by an Ottawa man. The kaolin
was discovered first in 1860 by the late W, L. Holland. Samples
of the material were later on seat to St. John's, Quebec, and to
the United States where it was successfully used. It should be
possible 1o successfully make usc of this deposit in a country
where clectrical power is Bimited only by the amount of
apparatus set up, the water power being unlimited.

The American Copper Mining Company, in its combination
of six plants, cxpects, it is said, to control the copper mining
industey of the world. The Boston and Montana and the Butte
and Boston muning companies, the old Dominion Copper Com-
pany of Arizona, and the Arcadian, Tamarack & Osceola Min-
ing Companics of Michigan arc named as the componcent parts
of the new organization. It is understood that the Amcrican
company will reach into Canada and absorb important copper
mincs there, thus making the combination international, but
the Calumet and Iecla Company, the largest producer in the
Lake Superior region, has so far declined to cnter the
combination.
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War Eagle Gold Mining and Development Co. has re-
ceived a refund of $16,000 from the Trail, B.C., smelter, on ac
count of the mine having furnished the stipulated 173 tons of
ore daily for the past six months, During that time the ship-
tents amounted in round numbers to 32,000 tons, and the re-
fund was on the basis of 30 cents per ton. The War Eagle
smelter rate is $7 per ton.

| \/l an neMs.

Nicholas and Michael Connolly have secured the contract
from the Department of Railways and Canals to build a large
wharf for the L.C.R. terminus at St. John, N.B.

It is now said that the * Pharsaba,” the latest addition to
the battle line, will be launched at an early day. Captain Snmh
of Yarmouth, N.S., and formerly in the " Arbely,” will com-
mand her.

The White Star Line steamer ** Oceanic,” the largest ship
ever built, was successfully launched at Hurlan & Wolff's yard.
Beliast, Ireland, January 14th, in the presence of an enormous
crowd. A grand stand was specially erected to accommodate
5,000 persons,

Incorporation is being sought for a company to coustruct
acanal or ship canal for navigation from some point on lLake
St. Clair, in the county of Essex, or in the county of Kemt, to
some point on lake Eric between Point Pelece and Rondean
Harbor.

G. N. Ducharme, Ste. Cuncgonde; M. F. Pauze, Montreal;
A. A, Bernard, M.D., St. Henry; L. A. Bernard, Montreal; T.
Bienvenu, Labelle, Que., are to be incorporated as the Lake
Labelle Navigation Co., Ltd., Montreal. The capital of the
ccmpany will be $10,000. .

R. Roy, Dominion engineer, has started a large gang ot
men to work to improve the navigation on the Kootenay River
frem Fort Steels to Wardner, for which a grant of $5.000 has
been given. The bulk of the work will be done on Wild Horse
bar, which is thc worst impediment to navigation.

The Richelicu and Ontario Navigation Company will put
on a daily service up the Sagucnay next summer and the Ham-
tlton service will be augmented by additional vessels. The
stecamer * Saguenay © will be renovated this winter and new
boilers and electric plant will be introduced.

The latest addition to the fleet of the Dominion Atlantic
Railway steamers, the ** Prince George,” is proving a very fine
ship, she has now been making regular trips for some time be-
tween Yarmouth and Boston.  The sister ship, = Prince Arthur,”
now building at Hull, Eng., will probably be placed on the route
in the spring.

A further proviso has been added to the contract with the
Allan and Dominion steamship companics for the Atlanuc mail
service, by which the vessels of these companies will be re-
quired to await at Halifax the arrival of the Chinese mail, which
by special contract with the Imperial Government is carried
by the Canadian Pacific Railway.

At the annual mecting of the Great Northern Trausit Com
pany it was dccided to build a modern steamer for the Sault
Ste. Maric route to replace the “ Pacific,” which was recently
destroyed by fire. It was also decided to purchase a new steamer
for the North Shore route, to replace the “ Belle,” also
destroyed during the past scason.

Recently the Quebec Harbor Board granted an exemption
from harbor ducs to any ocean steamship line which would
make it a regular port of call, and the Elder-Dempster Line
made a contract. The board has also given permission to the
Great Northern Railway to ercct on the quay an elevator, with
a capacity of 1,000,000 bushels, to be finished by May 1. 1900.

At the annual meeting of the Canadian Marine Engincers’
Association the following officers were clected: Hon. president,
Q. P. St. John; president, Harry Parker (acclamation); tst
vice-president, A. J. Woodward; sccretary, S. A. Mills; treas-
wer, H. Brownlcy: inside guard, H. Bowler; auditors, D. L.
Foley and E. J. O'Dell; council, Thomks Good, William Hor-
wood, Rees Binch, P. J. Carr and J. E. Kanc. Port Dalhousic.

——

The Polson Iron Works Company, Ltd., Toronto, has been
given the contract of building for the Richelicu & Ontario
Navigation Co. a new boat, which will be a steel screw craft,
112 feet long, 22 feet 6 inches beam, to draw 6 feet of water, and
to make a speed of 15 mules an hour. She will be fitted with a
fore and aft compound engine and a Fitzgibbon boiter. The
price is said to be $20,000. The steamer will be especially
adapted for river service,

The Canadian Marine Engincers’ Association held its fifth
annual * At Home” in the Confederation Life Building, Tor-
omo, February 1st. O. P. St. John, hon. president, occupied
the chair and made an interesting and instructive speech on the
advaniages of education along technical Lines to the engineer.
A very good concert was given and a pleasant dance and ex-
ccellent supper concluded the evening's pleasure, Among those
present besides the members were noticed: J. R. Dillon, Ham-
ilten; E. \W. McKean, Sarnia; Wm, Lewis, Owen Sound; Capt.
Rees, Kingston; D. McEvoy, Gutta Percha Mnfg. Co., Ltd,
Toronto; A. W. Smith, Aikenhead Hardware Co., Toronto.
The committee in charge of the arrangements were: O. P
St. John, H. Brownley, D. F. Campbell, T. Crossley, S. A.
Mills, D. Foley, E. Abbey, H. Bowles, A. J. Woodward.

ersonal.

Angus G. Macdonald, city electrician of Halifax, N.S,, is
dead.

Samuel Hall, one of the oldest employces of the Grand
Trunk Raiilway at Belleville, Ont., died Jan. 4th.

James Cunningham, an enginecr on the M.C.R., dropped
dead in the Queen’s Hotel, St. Thomas, Jan. 6th.

W. R. Campbcll, general manager of the Dominion Atlantic
Railway, dicd suddenly in London, Jan. 8th, after a short illness.

R. Patterson has been appointed master mechanic of the
Grand Trunk shops at Stratford, Ont,, in place of J. D. Barnett,
resigned.

R. J. Armstrong, Fort William, travelling incector of fucl
and engines on the C.P.R., has had his office transferred to
Winnipeg.

Capt. Thos. Donnelly, Kingston, has been appointed inspec-
tor for Lloyds, and will at an carly date resign his position as
Gevernment steamboat inspector. The new position is vorth
$2,000 a year.

Yorke Kirton, formerly of the Lancaster Machine Works.
and who has spent the past eight months in the employ of J>hn
Bertram & Sons, Dundas. Ont., is now employed in the cotton
mills at Valleyfield, Que.

Licut. Adams, R.E., formerly of Kingston, Ont., and a
graduate of the Royal Military College, has been appointed to
the important and lucrative position of manager of the Nile
Delta Light Railway.

Ronald T. McDonald, the late president and general man-
ager of the Fort Wayne Electric Corporation, while on a busi-
ness trip to New Orleans, La., and Dallas, Texas, contracted a
severe cold, which resulted in double pneumonia, causing his
dc:lql December 24th,

E. A. Wilmot, Mem. Can. Soc., C.E., city engincer Vic-
teria, B.C,, was dismissed by resolution of the city council.
January 26th. To be dismissed by this particular municipal
council is no reflection on Mr. Wilmot's professional status, it
is of course understood.

J. A. Sarvis, lately of Fort William, Ont., has been c¢n-
gaged as traveller by the B. Greening Wire Co., Hamilton,
Ont. He will represent the firm in northern Ontario, thus allow-
ing the secretary of the company, Mr. R. H. Merriman, to de-
votc more time, to the office.

John C. Gardner, late sccretary and manager of the Cana-
dian Manufacturer Publishing Co., Ltd., has been appointed
president and managing director of the Might Directory Co., of
Toronto, Ltd.. vice J. M. Might, retired. Mr. Gardner has had
a long expericnce in the-dircctory business, having been some
cigh’t years in that special field before he went with the Cana-
dian Manuiacturer.
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W. C. White, who is well-known in business circles in
Montreal, died at his residence there a short time ago.  Mr.
\White was a manufacturer of boilers and lead pipe. He was
born at Paisley, Scotland, in 1829, and came to Montreal in
1853. In 1800 he became a boiler and boat builder, and at the
ttme of the construction of the Victoria Bridge was a sub-con-
tractor. Mr White was the proprictor of 2 manufacturing estab-
hshment at Sorel, and there built a number of vessels for the
Richelieu and Ontario Navigation Company.

The report of the death of Licutenant Keating, son of the
general manager of the Toronto Railway Co., shuws that he
sacrificed his life in an cffort to save a wounded corporal. It
was in the fight near Yelwa, on the Niger, and the little British
force consisted of Lieutenant Keating, Corporal Gale and four
teen native soldiers.  Corporal Gale was shot by the blacks, but
Licutenant Keating by cutting down several of the boldest ot
them brought the badly wounded corporal to the river bank.
When helping him into the canoe the fatal shot was fired from
a close ambush.

LITERARY NOTES.

A. O. Norton, Boston, Mass., U.S.A., bas tssued a very
complete catalogue of his pateat ball-bearing jacks and * Sure
Drop ™ track jacks.

The proceedings of the cighth annual convention of the
Association of Railway Superintendents of Bridges and Build-
ings have been issued in a volume of nearly 300 pages.

The 215t annual edition of the Maine Record, Cleveland, O.,
U.S.A., was published January 20th and comes to hand with 52
pages of advertisements and interesting reading matter.

The Standard Tool Co.. Cleveland, 0., U.S.A., which
makes a specialty of electric welding, has forwarded us a cata-
tegue of the clectrically welded bicyele parts. which are a weil
known product of tins firm.

At the October mecting oi the Amencan Institute of Min-
ing Eugineers, . 11, Steck read a paper on the history of the
Imernational Correspondence Schiools, Scranton, Pa., U.S.A..
which lhas now been issued in pamphlet form,

The Mechanics Supply Co., Qucebec. has just issued cata-
logue  M,” which deals exclusively with acetylene gas fittings.
cte. This is commendable enterprise, as it is the first cata-
logue of acetylenc gas fixtures which has reached us.

The Hamilton Bridge \Works, Lid,, Hamilton, Ont., has
many points of interest m its 1899 catalogue just recerved. The
illustrations showing the various recent works of the finn are
very well done.  The catalogue will be sent iree on application.

Charts for l.ow Pressure Steam Heating for the use of
cngineers, architects, contractors and stemn fitters 1s the title
oi a very comprchensive publicauon prepared by J. H. Kinealy.
D.E., Mem. Am. Soc. Mech, Eng., and Ani. Soc. Heating and
Ventilating Engineers.  \We shall make further reference to this
valuable work.
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The Model Engineer and Amateur Electrician has reached
us from London, Eng. It is a journal of mechanics and clec-
tricity for amateurs and students.

The Technology Review has just issued its first number.
It is a quarterly magazine relating to the Massachusetts In-
stitute of Technology, and is published at 71 Newbury street.
Beston, by the Association of Class Secretarivs.

The British Fire Prevention Committee has just issued as
No. 12 of its official publications, the Effect of Fire, which is
a report on the Horne building fire in Piusburg, U.S.A,, by
G. Kaufman, C.E.; L., Swenson, C.E, and F. L. Garling-
house, C.E.

The Canadian General Electric Co. has issued a handsome
calendar for 1899, which is decorated with a picture of a femate
figure operating an electric search hght whose rays fall upon
the extensive works of the company at Peterboro, and show
up brightly that huge industrial hive,

We have before us the profuscly illustrated catalogue of the
Unbreakable Pulley and Mill Gearing Co., Lid., West Gorton,
Manchester, Eng. It is a2 most valnable work on power trans-
mission, entitled the Economical Transmission of Power, and
centains over 150 pages of the most condensed information.
many pages of statistics and other tabulated facts, “hich are
of interest to all users of power,

We have received a circular from the Committee of Organ-
ization and Administration of the Congreso Industrial of
Argentino, Lorea 8o. It is proposed to hold an Industrial Ex-
hibition at Buenos Ayies, capital of the Republic, in the month
of May next. Exhibits will not be reccived after April 15th.
Foreign exhibitions besides receiving diplomas without cost
will have all the rights in connection with the exhibition that
beleng to natives of the country.

It is pronoscd to hold at Toronto in May an Historneal
Exhibition under the auspices of the Ontario Historicat Society.
The exhibition 15 intended to be both attractive and instructive.
to illustrate the history of Ontario in particular, during the
century now ending, and to demonstrate tne progress of our
people along commercial, social and intellectual lines; the history
of localitics as wecll as of the entire province; the advancement
made in social and domestic comiorts; and in scientific and
domestic economy. It is not intended, however, to confine the
exhibits to Ontario, although it should be given first place, but
to include anything relating to the history of Canada. The Ou-
tario Historical Society has already available the nucleus of such
an cxhibition, and it is believed that the various local societics
and a large number of generous citizens will lend ¢nough addr-
tional matcerial to make this one of the most comprehensive and
representative exhibitions of the period. All exhibits loaned will
be properly taken care of and their saic return guaranteed, The
proceeds of the exhibition are to be devoted towards the estab-
lishment of a permanent historical muscum. Miss Fitzgibbon,
1 Avenue Chambers, Toronto, is the sceretary of the exhibition
committce.
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