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ARTICLE 11.—SURVEYS.

The final determination of the exact centre line of a
railway roadbed and track is only reached after a process
of sifting, which extends from the first thought of the
necessity for such a railway until the track is laid.
Rougbly speaking, it is usual to divide the operations into
three stages, which, however, often overlap each other, or
are again divided into subsidiary steps. These customary
general divisions are :

(1) Reconnaissance.

(2) Preliminary or Trial Line Surveys.

"(3) Primary and Revising Location Surveys.
ARTICLE 12.—RECONNAISSANCE.

Reconnaissance may be said to begin after it has
been decided that there is a necessity for a railway between
two given terminals, or along a given route.

In the latter case, local considerations, or the short-
ness of the distance, or the existence of a definite water
line route, may limit the scope of explorations, but looking

.

'S This series of plp:;ﬁ“ be {ssued in book form as soon as theyhave appsared
i0 Tue CANADIAN EXGINEXR.

TORONTO AND MON'I‘REAL NOVE\IBER, 1897

PRICE, 10 CENTS
81,00 Pex YEAR,

to the larger prablem, where an engineer has to determine
what is the best route between two terminals several hun-
dred miles apart, the study is interesting and one requir-
ing a high order of talent. If the country to be traversed
is unsettled, or thinly settled, the problem is simplified by
lack of railway competition often, or even by considerations
of traffic, but it then demands a close investigation of the
natural resources of the country, which, though dormant,
will be developed by the railway itself, and il might be
considered best, all things considered, to build sometimes,
at a sacrifice of distance, grades, or capital outlay, through
a country of great natural resources, rather than through
a barren one by a route physically superior. On the other
hand, through a populous country, the question is much
more complex, by reason of the existence of other railway
routes already established ; but, on the other hand, simpli-
fied by a more or less well defined trend of population,
which indicates the probable future distribution of people
in accordance with natural laws. For these and many
other reasons, exploratinn should commence and be well
under way, or even completed, before instrumental work
commences; it should, at lecst, be completed for sucha
distance that some critical place has been reached through
which the final location must pass.

In order to finally fix on the best route between two
defined points, it is necessary to study a wide belt of
country; even a great number of trial routes will not
answer so well, because portionsof vaiious routes may be
finally selected and joined together. In order to explore
such a wide belt of country, use must be made of all exist-
ing maps. These when made from governmental surveys
will be found of extreme service as a skeleton on which to
build such additional information as may be necessary to
complete the study in hand. All streams, summits, passes,
etc., within the extreme margin of possible routes should
be accurately fixed in plan and elevation. A knowiedge
of the classes of timber, stone, and excavations, and of
difficult river crossings, etc., should be included, and from
such data, together with closely estimated lengths of lines,
ruling grades (obtained from barometer heights), probable
traffic, cost of construction, difficulties of maintenance
and dangers of future or present competition. A selection
is made of the two or three most favorable routes, over
which it is thought necessary to make instrumental
surveys.

In carrying out reconnaissance, the instruments re-
quired will depend on the class of work to be done.
These should always include an aneroid barometer, a
Locke level, a pocket or prismatic compass and a field
glass ; distances may be determined from maps, if exist-
ing, by pacing, by the rate of travel of a horse, or if in
open country, it will be better to take the time to deter-
mine them by stadia or some form of telemeter. The
aneroid barometer is an instrument supposably compen-
sated for temperature, and under static air pressures
capable of always reading the same at the same altitude;
but errors in graduation, in workmansmp and adjustment,
and the barometric changes going on in the atmosphere
make it far from a precise instrument. In order to make
it available, each instrument when purchased should be
rated alongside a mercury barometer, and only those
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which have a reasonably uniform and small rate of error
should be accepted, so that a table of such errors can be
prepared and used in conjunction with actual readings
taken. Aneroids in high altitudes are often much in error,
and generally speaking, should be used to obtain differ-
ences in elevation rather than actual ones. If a barometer
is read at the same spot eve.y hour for a day, a continual
fluctuation will be noticed, even during bright dry weather
and very much more so during periods of storm orchange;
these readings if plotted may be termed the diurnal
aradient. 1t is evident, therefore, that readings from an
aneroid tahen at various places, at different times, even
duting the sawe day, will not be reliuble, and in order to
midhe such readings of value, there should be another
stationary aneroid 1ead at regular intervals, and the
readings of the moving aneroids corrected according
to the fluctuations observed at the central point. Should
only one aneroid be available, it would be better, where
possible, to make two or more determinations of the
same points at different times, to get an average, and to
work only when the atmosphere is in a settled condition,
Equipped with the above-mentioned instruments and one
or two assistants, the engineer on reconnaissance should go
into the field free from prejudice; the well-known wagon
road or trai! may be very convenient totravel along, but not
necessarily in the vicinity of the best railway location ;
the river flowing between or in direction of the termini
may have precipitous, treacherous banks, be crooked in
alignment, and afferd not nearly so feasible a route as the
upland country adjacent ; just beyond a certain forbidding
range of hills may lie a direct and cheap route, and a pass
through the barrier may really exist, being hid in the dis-
tance by an overlap. In fact, the frame of mind suitable
for such an undertaking should be optimistic, ready to be-
lieve that if only time enough is available, the best route
can be found, but at each moment doubting that such a
route is yet discovered.

In addition to those general economic considerations
which have been touched on in previous chapters, it is
well to remember, amongst other things,

(a) That lines following large streams will usually re-
quire heavy bridge work and masonty in crossing tribu-
taries.

(b) That one bank of a river may be much better than
the other, and that it mnay even pay to cross the river at
rare intervals to secure alternately fi-vorable stretches of
construction.

(¢) That lines on side hills are more costly to maintain
than those through level country, owing to the sliding and
washing that takes place.

(d) On the other hand, that a cross-country line,
usually, will cross many summits, and even when skilfully
located, and often at a considerable loss in distance, will
abound in curvature and maximum grades.

(¢) That in each locality will be met men who have
an intimate knowledge of the minutiz of the surrounding
country. Many of these look on themselves as born locat-
ing engineers, and while their ideas on grades and curves
are usually misty, every shrewd engineer will not be averse
to the valuable aid which such men voluntarily offer ; the
only difficulty lies in sifting the wheat from the chaff with-
out giving personal offense. .

(f) That the engineer of reconnaissance and after-
wards of surveys is the first officer of the railway company
to be thrown in contact with the people who are to become
the future patrons of the road, and, as such, his manifest
duty is to make as many friends for his company as he can,
consistently with his other duties, and enlist their sympa-

thies in its favor ; in this way a much more reasonable
spirit will be created which will display itself when right-
of-way questions begin to arise.

After a complete study of the intervening country has
taken place, a rough sketch map should be made from the
notes taken, and other existing ones, on which will be
shown the positions of all streams, summits, etc., with
elevations marked at critical points, then possible routes
will be indicated, calculations made of the length of lines,
maximum grades, probable amounts of curvature, approxi-
mate cost of constructions, present and future traffics, etc.,
all nf which, although much n error, will usually narrow
down the question to two or three routes which are
selected as the most likely and suitable ones for instru-
mental surveys.

ArTiCLE 13.—PRELIMINARY OR TRIAL LINg SURVEYS.

The roughest class of preliminary survey may be an
amplification of reconnaissance, in which a small party of
three or four men pass rapidly over several proposed routes
at a rate of five to fifteen miles per day to determine what
grades can be obtained before more accurate survey begins.
In open country rapid progress can be made, using stadia
for distances and using vertical angles for elevation or
depression, which are checked by an aneroid barometer.
In a wooded country the distances will be determined
more rapidly by chain and compass, and heights by an-
eroid. Side slopes may be noted at difficult spots by some
form of clinometer. What is usually wanted is to know
what grades can be obtained at certain critical points, in
order to adopt a ruling,grade for the route. The instru-
ments required are a light transit with stadia hairs, com-
pass and vertical arc, a stadia rod, an aneroid barometer,
a clinometer, a oo ft. steel chain and 50 ft. linen tape.
On this class of work the error of stadia measurement
should not be more: thar 1 in 1,000, which 1s more accurate
than rough chaining. When a full survey party for instru-
mental work is .o be equipped, a variety of causes tend to
determine the men and instruments required.

{(a) In an open rolling country. If contour lines are
not needed, the party will usually consist of—

Chief of party,

Transitman, }Engineers, preferably all experienced.
Leveller.

Rodman :

- : Active young men, preferably educa-
E?E;igxﬁg:,tman’} ted college graduates, not afraid of work.

2 Axemen, } Seasoned workingmen, used to bush life,
1 Stakeman.) axes, and hard work.

If under canvas, add one cook and one assistant cook, and
in this kind of country always use a transit.

(b) In thickly wooded country, without iron ore, better
results, for the same labor, will be obtained by using a
12-inch to 16-inch compass, instead of a transit, avoid-
ing many detentions, useless cutting of trees, etc. The
compass has no cumulative error, and will give good
results where no contours are taken ; if contours are to be
taken, it is better to establish transit line for future use.
In a wooded country two or three extra axemen will be
needed to make rapid headway; the front picketman also,
in this case, should be an expert axeman, and lead the
others.

(¢) If the country is much on side-hill, another party
is needed in addition to the transit and level parties, whose
duty it is to take contours. In the past contouring has
often been omitted, and although there have been some
men of great natural talent and long experience who have
been able to locate well, even through very rough side-hill
country, by eye alone, yet even to such men a properly con-
ducted contour survey would have been of great advan-
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tage. It isbecoming more fully realized every day that a
contcur map, with a location line laid on it in the office and
revised afterwards, where necessary, in the field, is a very
valuable part of preliminary surveysin such a kind of
country. Tlus topography party consists of two or three
men, equipped with a level board, level rod and hand level,
or else with a clinometer and tape to measure side slopes;
the work is carried on one day behind the level party, and
the method of procedure 1s somewhat thus:

Detached sheets of paper about 18 inches by 24
inches, have plotted on them the centre line and level
height at each 1oo feet and hub, according to the previous
day’s records; these sheets are mounted on a drawing
board and taken into the fields, where 5 feet or 10 fect
contours are plotted and sketched direct, for a distance of
20 to 5o feet in elevation, up and down hill from the centre
line, depending on evident requirements; with a little
practice, the distance to each contour can be taken and
plotted very rapidly, obviating the necessity of notes.
Intermediate irregularities, etc., can be also sketched in
by eye, and the sheets when taken back to the office can
be placed in proper alignment and chainage, and a tracing
taken if necessary; but probably the projected location
line will be at once placed on these sheets and then trans-
ferred to the field at once, or by another party following,
or the whole matter may be held over until a decision is
arrived at as to the correct location route to adopt ; this
will evidently vary with each case. If the contour notes
are recorded in books in the field, they may be plotted on
a continuous roll in the office; but such a method is more
tedious, and little irregularities which would be sketched
in the field are often omitted in notes. A topography
party relieves the transitman of all note-taking except
centre alignment, whereas all notes of natural and arti-
ficial topography are taken by the transitman where no
topography party is employed, thereby delaying the pro-
gress of the whole survey. A topographer should prefer-
ably be a Provincial Land Surveyor also, so that his work
in recording land lines and making plans may at once be
legalized.

The qualifications and duties of the members of a sur-
vey party are somewhat as follows :

The Chief of Party should be a man of vigorous
mental and physical attainmeats, familiar with the details
of survey life and minutize, with a wide experience of
construction, and even, if possible, of maintenance of rail-
ways, well informed on such matters as have been touched
on in previous chapters, and capable of commanding
prompt obedience and zealous assistance on the part of
every member of the party. If, in addition, a man can be
found who has also a natural genius for railway location,
he cannot be too highly treasured or paid. The chief of a
survey party is the most important position in the pay of
a railway company where location is of a difficult and per-
plexing nature. Crippled constitutions and receiverships
are more often the result of poor location than from any
other cause, hence the high value of the men whe decide
on such matters. A chief may be a strict disciplinarian
and still command the regard of his assistants; he should
have free scope to dismiss anyone not competent and will-
ing to do good work ; and should never do any work for
suburdinates, except in the rarest instance, but should be
well on at the front most of the time, devising the next
step before it is needed, and having in view a general plan
of the country, not looking straight ahead, but feeling that
just ©* beywnd " there may be a better hne. The rate of
progress is fixed by those at the front, the others must keep
up. A chief of party carries usually a pocket note book,
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or even topography book, an aneroid barometer and a
pocket compass.

The Transitman should be an engineer of some
experience, particularly in handling men, keeping full and
accurate notes, and rapid and yet delicate handling of his
transit. He should be alive to the general movement of
the men in his party, which means that he should not
always be looking through his telescope at them, but com-
manding their movements directly also, and above all, he
should put his transit in position quickly, and not keep a
whole party waiting while he dawdles over his levelling
screws, etc. Where there is no topographer, the transit-
man, in addition to keeping notes of the survey alignment,
must sketch neatly, with necessary measurements, all
buildings, roads, farm lines, etc., in fact all artificial and
natural topography, and obtain all owners' and tenauts'
names. Ina level country, topography should extend for
at least 500 to 1,000 feet on each side of the line, as the
location may be moved that much, and thereby run through
houses and barns that have not been noted. This should
be done where necessary by accurate chainage offsets. In
country of steep side inclinations this is not necessary;
judgment will determine the width of the topography belt
needed in each instance.

The Leveller may be a young eng.neer of limited
expericnce, although preferably one capable of rising
rapidly to higher position, and not one whose enginecring
horizon is bounded by such work. In addition to centre
line levels, taken at each 100 feet station, hub, and inter-
mediate change of vertical direction, the leveller notes the
wooded and cleared portions, the class of timber, probable
nature of material in cuttings and borrows; the depth,
volume of flow and high water mark of all streams, and
establishes bench marks, at say each half mile on preh-
minary surveys.

The Level Rodman and Chainmen should not only be
instructed how to do their work, but day after day should
be made to chain and hold their rods correctly ; chains
should be tested frequently. It is certain that more errors
are due to poor chaining and rodding, to insecure hubs,
and to slovenly work amongst subordinates, generally,
than to poor instrumental work, although the blame for
such errors is usually laid on the latter.

A Front Picketrian is invaluable and should be dis-
tinct from the chainmen ; he should be an active, intelligent
man, one who can select a transit site with judgment,
make and drive a hub well, take centre, make and drive
reference stakes, make a cross-head for back-sight, and
then, after placing his picket exactly on line, or laying it
on the ground, continue to make stakes until the transit-
man arrives, or better still, if so directed, he may continue
to the next site and be ready by the time the transit is
placed, to take hubagain. In cleared country, hubs should
be driven in secluded spots along fence lines, etc., wher-
ever possible, or else in a few months all traces of line
across cultivated fields will be obliterated. 1f hubs come,
necessarily, in open places, extra ones shounld be put in in
sheltered spots. If the line is being carried through
forest, the same care will not be necessary to preserve the
line, and transit sites will depend more on natural profile ;
in this case the front picketman should be continually
taking line for clearing, and leading, and commanding the
axemen, bé.ing himself also, for the time, an axeman. In
general, it is best to not have a back picketman; but
have the transitman place a cross-head on line within a
few inches of his transit telescope just before moving for-
ward. If a back picketman is employed, it is best to still
use a cross-head and keep the man merely as a guard and
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handyman for occasional use in emergencies ; a cross-head
is very accurate and never falls asleep at inopportune
moments.

During survey, people naturally resent injury to crops
and premises, even when the least possible is inflicted, and
polite words and sincere endeavors to minimize the loss
are rightful and expedient. Many survey parties consti.
tute themselves armies of invasion ; trees are needlessly
cut down, growing grain trampled on, fences torn down to
make stakes, and a general tone of overruling ruthless
power is prevalent, all of which is wrong and foolish.
Many life-long enemies to the road have been made in just
this way,and the probable immediate consequences will be
that all stakes will be torn up and thrown aside as soon as
the party has passed by, and, in addition, the purchase of
right of way will be made ncedlessly difficult and expen-
sive ; the far-reaching consequences to a railway company
of the actions of survey parties in this respect are beyond
calculation.

After preliminary surveys are completed, and it is
desired to obtain approximate estimates of the quantities
and cost of construction for a comparison of routes, various
short-cuts are used. Excavation tables can be purchased
or made for taking out quantities of earthwork. General
plans of trestles, culverts, etc., can be used, and tables
drawn up of the cost per lineal foot for various sizes and
heights, but the larger structures will each require special
calculations. In taking out approximate quantities, re-
member—

(a) That embankments require more than cross-section
measurements indicate, by about 5 per cent. if of sand, 10
to 12 per cent. if of clay, and 15 to 25 per cent. if of loam
or peat, but that rock expands 25 to 75 per cent., depending
on the size of the rocks. This shrinkage will not take
place fully fora year or two,and may not exist at all
during hurried construction, and will be made up after-
wards by train,

(b) That unless the depths of foundations are known,
a liberal allowance should be made for possible deep ones.

(¢) That side-hill quantities are not indicated by the
centre line profile and should be specially provided fo-.

(d) That the classification of material is likely to be
higher than surface indications would seem to warrant.

ArTicLE 14.—LocaTion Surverys.

The duties of each engineer of a survey party are
considerably increased when the location of the selected
preliminary line is decided on. The chief and transitman
note the foundations for all structures, and should be given
time and facilities to have soundings of the beds of the
streams, etc., made, s0 as to determine the depth of foun-
dations quite accurately. This may be made a part of
the leveller's duties, if he has more time for it. They
should carefully note the natural resources of tlie country
passed through, whether good quarries and ballast pits
exist or not; whether timber suitable for trestles, piles, or
ties is available, and the probable traffic on various inter-
secting highways, so as to determine at each one whether
it will justify the company in expenditure sufficient to
pass the road over or under the railway. In fact
every item of information necessary for a complete
knowledge of each structure, etc., so as to be able
to say definitely what structure is best at each
point and why. If the topographeris not a land sur-
veyor it will now be necessary to add onme to the party,
whose duty it will be to fix the exact position and angle of
crossing of each property line, and measurements to
nearest monuments, the bearings being taken by compass,
Also to obtain the full names of all owners and tenants

whose properties are to be affected, the exact positions of
all buildings or highways within 400 or 500 feet of the
centre line, and all prominent natural topography. The
leveller, in addition to those duties already noted for pre-
limmnary work, will need to establish and witness bench
marks about every 1,000 feet. not closer than 30 feet or 40
feet to the centre line, nor more than 50 feet or 55 feet in a
bush country, while in an open country any convenient
distance laterally will answer, Very few places should
be deemed suitable for a bench mark; the root of a large
green stump, or the top of a small one, cut off for the pur.
pose, is the best. ~ If the rcot of a tree is used it will grow
a little in the course of years; it is liable to be invalidated
by the wind blowing the tree over, or lifting the roots in
loose soils, and worst of all, if on the right of way it is
liable to be burnt up or cut down below the blaze made on
the side of the trunk for reference, thereby being lost
entirely. Bench marks should be selected at elevations
close to structures, but otherwise at heights nearly that of
the proposed grade line, so as to be convenient in ruraing
grades, ballast heights, etc. When a located line is laid
down without much revision, it will, in any difficult
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country, pay by many times the expenses of a survey
party, to revise the whole line, when numerous small
changes will be made from point to point.

In finally staking such a revised line, it should be
thoroughly done, and hubs and stakes stout and well
driven, good strong nails (1-inch tinned) used. No hub
should project more than half an inch above the ground,
and in a’settled country stakes should be bought at a saw-
mill and carried along a day at a time ; the using of fence
rails for stake material creates more ill-feeling than the
trifling economy warrants. Unless construction is immi-
nent, all hubs she ald be referenced by cross lines or other-
wise. Nothing is much more disheartening to the con-
structing engineer than to find a located line almost
obliterated and untraceable. There are three general
methods of prolonging a straight line beyond an obstacle.

(a) By offsets, where the necessary offset is not very
long; this is the most accurate method. The measure-
ments a,b,, azb,, aghg, a b, are identical and made very
carefully with a steel tape and plumb line; the transit sites
would be at b1, a3, b4, with a target placed on top of the
obstacle, if possible, as a back sight check. (See fig. 1q.
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() By making a slight angular deflection measuring
a certain distance until just opposite the obstacle, then
deflecting back twice, the first deflection measuring an
equal distance and then deflecting again on to tangent, by
an angle equal in amount and direction to the first one,
the error in chainage is usually disregarded ; this method
introduces three angular measurements and is not likely
togive an exactly straight line for this reason. (See fig. 19.)

(c) By laying out an equilateral triangle, this fixes the
chainage beyond the obstacle, and presumably the direc-
tion and line; but as this method introduces three angu-
lar measurements and two linear ones, it is not apt to give
as good results as the first two. (See fig. 19.) It is
understood that if by placing a traasit on top of a secure
obstacle the line can be prolonged directly over it, it is
best to do so even at considerable personal inconvenience.

If very accurate transit work is desired, it is not bhest
to trust to the adjustment of the instrument, but take two
points on each hub, and use the mean. In the same way,
equal backsights and foresights in levelling should be ob-
tained wherever possible, to minimize the result of a level
being out of adjustment, and also it is best to adjust in-
struments for about the distance that the ordinary sights
are to be in any given class of country. The trave!l of the
tube in a large change of focus often throws an instrument
out of adjustment for very short or very long sights.

It is often found that a survey party, before being
disbanded, has time to do cross-sectioning for construction ;
this "is a mistaken economy, and a source of errors and
mutual accusations. The members of a survey party do
not take interest in work ; they are not to superintend, and
the cross-sections will probably be poorly chosen and exe.-
cuted. Then the centre line will vecy likely be altered in
various places, which will invalidate all sections at those
points. Generally speaking, it is best to have the engineer
of construction do everything of an engineering nature

which appertains directly to his work.
(To be continued..)

THE PETROLEA WATER WORKS.

In January, 1893, the town of Petrolea, Ont., made
an agrecment with the Petrolea Waterworks Company to
lay about 40,000 feet of pipe, with 70 hydrants. The
water was to be taken from wells in the gravel beds in the
townships of Enniskillen or Plymptoa. In August, 1894,
an extension of time was granted to the company, which
had then laid only-about two miles of piping. In 18gs,
the company having failed to carry out its. agreement,
owing to the difficulty in finding a well with a sufficient
yield of water, the corporation began operations on its own
account by sinking a test well about 4% miles east of the
town, which yielded 70,000 gallons per day, but which was
not found to be permanent.

At this point Willis Chipman, C.E., Toronto, was
engaged to report on the whole question of water supply.
In his first report, August 27th, 18935, four sources of water
supply were discussed, of which the River St. Clair and
Lake Huron were found to be the best. A second report
was presented to the town council by Mr. Chipman, which
discussed the Lake Huron scheme. The plan here dis-
cussed was adopted by the council, upon the following esti-
mates submitted by the engineer:

Pumping station at Lske Huron, including pump house
machinery, intake detached residence for engineer .... $ 15,000

I'orce main, including right of way and damage........... 103,000
Distributing system in town, including a sum to purchase

the mains already 1aid by the company..ccecveenien, 35,000
Standpipe ....... Setes s seseresetrrecacesttacansasre 8,500
Meters.coveieersascaascoscsennsncen Ctecesscesane 3,000
Laigineering and contingencies c...eeveeieiesiasesasseaes 7,000

$171,500

The late Alan Macdougall, C.E., made a report upon
the plans prepared by Mr. Chipman, in which he sug-
gested a filier bed in the lake, protected by crib work, and
having an area of 7,500 square feet. E. H. Keating, C.E.,
city engineer of Toronto, was asked to pass upon both
schemes. He was in favor of an enlarged conduit pipe
and intake, and other alterations which increased the esti-
mate by about $50,000. The town council decided to
proceed with the work as planned by Mr. Chipman in his
report originally adopted. Work was commenced April
1st, 1896, with Mr, Chipman as engineer in charge.

During April and May the conduit line was located
and staked out, the point of intake and site for building
selected, and plans and specifications prepared. Dur-
ing this time the right of way for the conduit was secured
by the committee, The contract for the whole work except
machinery was let to W. Garson & Co., St. Catharines,
Ont., for $131,945. The contract for the machinery and
boilers was let to the Hughes Steam Pump Co., of Cleve-
land, Ohio, for $14,289.

The intake pipe is 1,089 feet long from the well to the
strainer, and 12 inches in diameter. The depth of water
at the outer end is 15 feet, with the lake at 580 feet above
the sea level. The intake is so designed that it can at
any time be tested for leakage, or flushed out from the
pump room. At the outer end is placed a cylindrical crib,
or strainer, of } inch boiler plate, 4 feet in diameter and 5
feet high, the upper part being perforated with § inch
holes, spaced 1% inches centre to centre. The top of the
strainer is about 10 feet below the lake surface. It is pro-
tected by ten twelve-inch piles. The intake pipe was
completed and lowered to grade in April, 1897. Consider-
able difficulty had been experienced in laying the intake
pipe, as a sand bar 150 feet from the shore refilled the
trench, which was dredged for the pipe several times.

The pipe also parted on a couple of occasions. Upon
subjecting the pipe to a test pressure of 20 ibs. to the
square inch, a leakage of 25 gallons per minute was deter-
mined. It was discovered that the strainer had lost its
upright position owing to the sandy clay washing out from
one side. It was righted by dredging under the other side,
and was then connected with the wooden piles, which sur-
round it by a heavy iron chain. 1t is the opinion of the
engineer that the strainer will eventually have to be pro-
tected against accident by a stone filled cribwork.

The pump well is circular, with an interior dizmeter
of 14 feet, and a depth of 12 feet below the surface of the
lake when it is at 580. The floor level of the engine-room
is 6 feet ahove this lake level, and 11 feet below the ground
surface. The material passed through in excavating for
the well below the floor level of the engine-room, was en-
tirelv a blue clay through which no water whatever per-
colated from the lake. The walls of the well are of hard
brick Jaid in Portland cement. The top of the intake
where it enters the well is at elevation 576, thus giving
about four feet of head in the pipe with the present lake
level. By an arrangement of pip«s and valves in the well,
water can be pumped directly through the intake, and
water can be turned back through the intake by an 8-inch
counccting pipe from the discharge main. The lower
four feet of the well cannot be pumped out by the main
engines, this space being left for sediment to collect, but
it can be pumped out at any timme through a flexible iron
section pipe by boiler feed pump. The well is entirely

.outside the building, and is covered.

The pump-house is located on the northeast corner of
lot g, 8th concession of the township of Sarnia. Itisa
white brick building 30x roo feet, divided into engine-
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room, boiler-room and coal shed. The smoke stack is of
brick, 73 feet high, 8 feet square at the base, with a flue 30
inches square, Near the pump-house a two story brick
house for the engineer was built.

From the pump-house to the town limits of Petrolea,
the conduit line is of cast iron pipes 12 inches in diameter.
The length of the line is 57,943 feet, but the 12.inch main
continues 3,705 feet to the water tower, and 4,502 feet to
Petrolea street, the whole distance being nearly 12 miles.
All the pipes are laid to grade, most of the line having
an inclination of one in 1,000 only. On the line are seven
gate valves, four automatic air valves, and four blow-off
valves.

The pipe was supplied by the Gartshore-Thompson
Pipe Foundry Co., Hamilton, except about rg,300 feet,
which was supplied by the St. Lawrence Foundry Co., of
Toronto. Several weights of pipes were used, the heavi.
est being at the north end. The conduit line was tested by
maintaining the pressure of 200 lbs. to the square inch at
the pump-house, for six consecutive hours. Very few leaks
were discovered, and only three pipes failed in the pre-
liminary tests made by the contractor. This pressure of
200 lbs. at the pumping station gives 147 lbs. at the height
of land, and from 160 to 180 Ibs. in the town. This is the
longest waterworks conduit in Oatario, working under
pressure.

The distribution pipes were laid with four feet six
inches of covering, and generally in stiff, blue clay. The
valves were manufactured by the Doherty Manufactuning
Co., of Sarnia, and the hydrants by the Kerr Engine Co.,
of Walkerville. The hydrants have five-inch barrels, and
are provided with a four-inch steamer nozzle, in addition
tu the two ordinary huse nozzles. The valve chambers are
of hard brick 1~id in cement with heavy cast-iron manhole
covers,

All valves are provided with extension spindles. Gate
valves with valve boxes were placed on all the hydrant
branches on the 12.inch mains, in order to permit the
repairing of these hydrants without closing the valves on
the 12-inch main. Two three-inch relief valves were
placed on the system at a very low point where the pres-
sure is greatest, also two of the same si1ze under the water
tower. These valves are set to relieve the mains when
the pressure exceeds 120 lbs. The total length of pipe in
conduit and distribution system is nearly 22 miles,

The water tower is of steel, 25 feet in diameter and
85 feet high. It rests upon a foundation of very heavy
stone masonry laid in Portland cement mortar. The
cylinder is well anchored to the masonry and has an
ornamental balcony at the top, reached by a ladder. The
tower contains about 257,700 Imperial gallons, or approxi-
mately 3,000 gallons per foot in height of the tower ; when
full it will give a pressure at the fire hydrants varying
from 25 lbs. to 50 lbs., the average being about 30 lbs.
To give domestic pressure in town, it will be necessary
to keep the tower half filled at all times. The water in
the lower half will be available for fire supply, but not for
domestic purposes. By cutting off the tower, a good
fire pressure can be given direct by pumping from the lake.

There are two pumping engines, one a compound
« Duplex,” and the other a compound * High Duty Fly
‘Wheel.” The first was manufactured by the Hughes Steam
Pump Co., the second by the London Machine Tool Co.,
of London, Ontario. The duplex has steam cylinders,
14 inches and 26 inches in diameter, plungers 10 inches
diameter, all with 18-inch stroke. The high duty engine
has steam cylinders 13 inches and 26 inches diameter,
water plungers 6} inches diameter, with 32-inch stroke.

It is speeded to make about 50 revolutions per minute.
This engine is a very compact machine, the fly-
wheel revolving on a shaft placed near the steam end.
Each of these pumps has an easy capacity of 700 Imperial
gallons per minute, or one million gallons per twenty-four
hours, against a head of 200 Ibs. to the square inch. One
independent fly-wheel air pump, with feed pump attached,
is operated in conjunction with a surface condenser, placed
on the discharge main. A duplex feed pump suppties the
water to the boilers. This pump can be used to empty
the well, to pump into the conduit, or for huse service at
the pumping station. Three 3-inch relief valves are placed
in the engine room, with ample discharge pipes. Steam
is supplied by two return tubular boilers 16 feet long, 62
inches in diameter each, with 68 tubes 3} inches in dia.
meter. These boilers were made and set by the Stevenson
Boiler Works of Petrolea. Although both engines were
in running order on January 1st, 1897, the contractors for
machinery were not ready to test the pumping engines
until February. The first test was made on February 4th
and sth, J. H. Killey, Esq., of Hamilton, representing the
pump manufacturers. The fly-wheel pump was run ten
consecutive hours under 200 lbs. water pressure, at the rate
of 1,000,000 gallons per 24 hours, the coal consumption
being 2,300 l1bs. The duplex, in 10 hours, under the same
pressure, and pumping atthe same rate, consumed 4,400 Ibs,
This test gave a duty considerably below that guaranteed
for the fly.wheel pump, but the duplex exceeded the
guaranteed duty. On March 18th and 1gth a second duty
test was made of the fly-wheel engine in the presence of
the manufacturers. During ten hours the coal consum-d
was 2,430 lbs. ; ashes removed, 121 lbs.; water pumped,
462,338 imperial gallons ; water pressure, 200 lbs. ; suction
lift, 14 feet; temperature of feed water, 10y F. The duty
determined from the above is 98,570,000 foot lbs. per 100
Ibs. of coal. The duty of the duplex engine was found to
be 55,000,000 foot lbs.

The only defect in the Petrolea water supply system
is that the pressure is not sufficient for fire protection.
The town has, however, two fire engines, and all hydrants
are provided with steamer nozzles. The engineer recom-
mends that when the amount to be pump-:d daily increases
to over 300,000 gallons, a pumping station should be
erected near the water-tower, to be provided with two
underwriter fire pumps of the same capacity as those at
the lake pumping station. In this way water could be
pumped out of the tower or the conduit line, and forced
int> the system under any pressure desired.

The quantity of water available is about 1,000,000
gallons per twenty-four hours. This quantity of water
would supply a population of 10,000 people, allowing 100
gallons per day for each person. This is the quantity
pumped in London, Brockville and Toronto, but less than
that pumped in Sarnia, Port Huron, Windsor, Detroit,
Cleveland, Buffalo and other lake cities and towns.

In spite of the recommendations of the engineer, that
meters should be placed on all the services, they were
only placed upon the services of the large consumers. As
the original plans of the system were prepared with the
idea of using meters all round, it will probably not be
found adequate if the small consumers are allowed to
waste the wate.  This matter, however, can probably be
adjusted when the difliculty arises.

Tue Farmors' Hedge and Wire Fence Company of Ottawa,
Limited, bhas received an Ontario charter. Capital, $25,000. The
incorporators are * J. Bright, Myrtle, Oat.; J Vipond, Brooklin, Ont.;
R. R. Mowbray, Kinsale, Oat.; E. E. Cooper, East Whitby, Ont.; J.
D. Howden, \Vhitby, Ont.
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THE GREAT LAKES AS A SENSITIVE BAROMETER.

BY F. NAPIER DENISON, METEOROLOGICAL SERVICE OF CANADA.
Concluded from last issue.

From a careful study of the subject, with the assist-
ance of the foregoing tabulations and records, the follow-
ing points have been deduced :

(1) That when the lake record is least disturbed, so
is the barometric trace, )

(2) When the lake undulations become large and
rapid, so do the atmospheric waves as recorded upon the
barograph.

(3) There is a marked correspondence between the
time intervals of these undulations as recorded by both
instruments, the larger waves averaging 20 minutes, and
the smaller ones 10 minutes.

(4) That the lake level is never stationary; the
smallest movements recorded for twelve consecutive hours
was } to 1 inch, when the barograph trace was also very
quiet.

(5) That the longitudinal and transverse ** seiches”
are due to great differences of atmospheric pressure be.

sanitary benefit, particularly to the fish, cause much in-
convenience and often loss of property to the fishermen ;
for after such disturbances, their nets, if set at right angles
to the length of the lake, often drag their anchors some
distance, and when brought to the surface are found to be
filled with debris from the bottom of the lake. Such rapid
changes of water level are invariably followed by the
“seiches ” or movements of oscillation of the whole lake’s
surface, '

(7) That the smaller undulations are due to the direct
action of the atmospheric waves or billows as they move
over the surface of the lake, tending to form minute undu-
lations upon the surface, corresponding in length to these
billows, and as they move further into the bay, becoming
magnified as they reach narrower and shallower portions,
until finally they assume the proportions recorded upon
the instrument.

(8) That these lake undulations become rapid and of
great amplitude during fine weather, and a rising or sta-
tionary barometer when an important anti-cyclone is cen-
tral over the lake region, and a pronounced cyclonic area
is developing over the Southern States. This clearly
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tween the extremities of the lake, which are doubtless
augmented when the gale strikes the water’s surface.
These “ seiches™ consequently appear shortly betore,
during, and for several days after the passage of some
severe storms. The lake trace before us clearly shows
this movement, and the following chart the position of the
barometric gradient at the time of this record. From
a limited number of observations the time interval of
these *seiches” appears to be four hours and 49 minutes,
and 435 minules respectively. Should the isobars lie paral-
lel with the length of the lake during the passage of a
storni, the ‘““seiche” movements become almost imper-
ceptible. (The quiet traces of both barograph and lake
instrument for the 27th February last, bear this out).
This may explain why little or no undulations were re-
marked by Professor Forel, upon the Swiss Lakes, on
certain days, although the wind was strong.

(6) The rapid heaping up of the water at one end of
the lake, which is also due to great differences of atmos-
pheric pressure between its extremities, in conjunction
with the action of the wind, sets up powerful currents at
both top and bottom of our lakes, which although of great

demonstrates the existence of great atmospheric waves, set
up along the boundary surfaces of the upper and lower
strata, caused by the upper portion of the lower air stra-
tum, not being retarded by friction from contact with the
earth, and of greater specific gravity than that to the sonth
of it, beginning to move towards the region of lighter air,
viz., in a southerly direction. The barometric gradient
being small, the movement is slow, but in an opposite
direction to the upper stratum, which is less dense and
rapidly moving polewards. ’

(9) The falsely termed ¢tidal waves™ encountered
upon the lakes, especially upor Lake Erie, are due tolarge
and rapid atmospheric changes, so often noticeable upon the
barograph preceding or during thunderstorm conditions.
The above is a fair illustration of the smaller ¢ waves " as
shown upon the Humber instrument for the 8th of March
last. Here you will observe that both barometric and
lake traces are decidedly disturbed until 2.45 p.m., when
several abnormal undulations appear upon the barograph,
followed shortly afterwards by correspondingly large lake
undulations, greatest amplitude 11% inches in 15 minutes.
You will also notice the marked 10 minute intervals be-
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tween the smaller waves or * notches,” as Professor Dar-
win would call them, upon the larger undulations. During
this day thunderstorms were general near Lake Erie.
while in the vicinity of Toronto there were only light
showers.

(10} The larger lake undulations may account for the
existence of the greater waves so frequently encountered
by fishermen and sailors at apparently regular intervals,
These are often termed *‘the three sisters” or ¢ sister
waves," as they usually appear in threes, the centre one
being the largest.  The central wave appears to cuincide
with the crest of such an undulation.

Before concluding permit me briefly to apply this
study to the ocean tidal records as a probable means of
accounting for what are termed ¢ secondary undulations.”
From a careful study of certain St. John, N.B., and Hali-
fax, N.S,, tidal curves, furnished through the kinduness of
\V. Bell Dawson, director of our tidal service, in conjunc-
tion with the synoptic weather charts, similar results to
those upon the lakes were obtained.” These secondary
undulations become most pronounced during fine anti.
cyclonic weather, preceding by many hours the advent of
approaching storms from the south and south-west. On
the other hand the traces become quite quiet when the pres-
sure is increasing to the westward of these stations, which
is usually a precursor of fine settled weather.

These undulations are not due to * seiches,' or move-
ments of oscillation, which can oanly apply to enclosed
bodies of water, but to the direct action of atmospheric waves
or billows. These tend to form minute undulations upon
the surface of the water at the entrance to bays, etc.,
which, as previously stated, become greatly magnified at
the narrower and shallower ends of these arms of the sea.
These secondary undulations exist throughout the world
at all tidal stations. situated as stated above. They are
graphically shown upon some of the tidal diagrams which
form part of Admiral Wharton's report for the Royal
Society upon the ¢ Krakatoa Seismic Sea \Waves " ; also
by Major Baird and others. It is interesting to note the
marked regular and continuous undulations at Honolulu,
which, if more thoroughly studied, may prove to be due to
the influence of the North-east trades.

Finally, permit me to draw a few conclusions in con-
nection with what has been brought before you. Modern
meteorologists realize the necessity for a better knowledge
of the upper atmosphere as a means of improving our
present methodz of weather forecasting, and have already
done much through the use of kites, balloons, and cloud
observations. May we not add the study of atmospheric
undulations, as shown upon the lake and sensitive baro-
graphrecords? The two former means are dependent upon
certain atmospheric conditions, while the study of the
clouds may often be confined to the lowest stratum, and
at other times the sky may be quite clear; whereas the latter
can be studied continuously, during all types of weather,
by stationary instruments at the bottom of thisacean of air.
Since these undulations occur upon all waters, would it
not be of great scientific and commercial value not only to
increase the number of these instruments upon the great
lakes, but in place of eliminating these movements
when tabulating ocean tidal records, to magnify their
amplitude and study them in conjunction with the corre-
sponding synoptic weather charts? Should the theory
upon which the foregoing suggestions are based prove cor-
rect, such observations would be especially usefu! along
a western seaboard, such as that of Great Britain, or our

*A prabable <alutinn of the s~c-ndary undulatlons found upon Sclf-recording
Tide Gauges. Proc~tdings of the Canadian lastitute, 1897.

own British Columbian coast, indicating the existence ot
approach of ocean storms many hours previous to a fall in
barometer at these stations. In conclusion may we not
look forward to a day not far distant, when the ordinary
mercurial barometer will be superseded by more sensitive
self-recording instruments, and when the study of atmos-
pheric waves will have become universal? ‘Then will the
forecast official be supplied, not merely with the actual
barometer readings now furnished by the telegraph
stations throughout his country, but by a special cypher
code, with the undulatory condition of the atmosphere at
these stations ; and with such an increase of data at his
disposal, who can fix a limit to the possibilities of weather
prediction in the future?

For Turg CANADIAN ENGINEER.
THE ADVANTAQES OF THE SEPARATE SEWAGE
SYSTEM.

BY W. M. WATSON, TORONTO.

The celebrated scientist, Ward, said that when
arranging a system ot drains and sewers, the rain water
should be conveyed to some stream and the sewage to the
soil, and there is sound logic in his remarks. It is of
more importance to have two sets of drains, one to carry
off sewage only, and another set to carry off rain water
and the waters collected from: springs and clean land, than
many persons appear to suppose. Where the two-set
method is installed, it will be found to be of incalculable
advantage to the preservation of the public health.

If we tak> Totonto, which uses the combined system
of drainage, for an example, we note that considerable
claims are very often put in for damages done to property,
on account of sewage and sewage deposits being forced
back thcough the sewers into cellars and basements, and
the damage claimed on this account is only a small per-
centage of the real damage done by the sewage being
forced back on to private property during rain storms.
Then there are thousands of street gullies, with large
bags or pockets, which catch and retain the manurial and
vegetable deposits washed off the street, which lie motion-
less, and by so doing set up fermentatica and putrefaction,
causing foul, unhealthy smells. These also we find to be
periodically emptied of the foul matter right under the
nose of the pxdestrians. The cost of these trapped gullies
when installed, and the periodical cleaning, is a large
amount, and is almost sufficient to pay the expense of
laying down a simple, shallow and inexpensive system of
storm and rain water sewers.

There is nothing in connection with sanitary appli-
ances that can do so much injury to .the health of the
house occupants as the sewage and the sediment being
forced back out of the drain into the basement after putre-
faction has set in, and I believe many of the poorest people
live unhealthy lives and die of disease because of the
practice of mixing sewage and storm water in one sewer.

[t is a dangerous practice to put in sewers too large
for the ordinary flow, because when that is the case, the
flow is indolent and sluggish and moves as it pleases,
taking a rest occasionally, and allowing the poisonous
solids which it contains to be deposited in the bed of the
channel, making the conduit into a settling tank, in fact
upsetting every arrangement and duty that the sewers
were intended to perform. Water is used to clean and to
carry or float away filth or dirt, and it is avoiding its duty
if it drops or lets go the <olids which it is intended to
carry away before the stream reaches the final outfall.
The solids which are deposited, silt up the drains, reducing
the size ; they heat, ferment and putrefy, and manufacture
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a dangerous and poisonous gas in large quantities, which
is discharged through the ventilation-grates, contaminat-
ing the atmosphere, and it also presses through the seals
of the gully and other traps. If a town'’s sewers are con-
structed so as to be capable of handling both sewage and
rainstorm water, then they must be 75 per cent. too large
for the quantity of straight sewage discharged. The rain-
storms will only average about one hour per week, which
leaves 167 hours a week for the sewers to act as a cham-
ber for the generating of dangerous gases from putrid
matters.

It is impossible to tell what size of drain or conduit
will be necessary to cope with the waters discharged by a
rainstorm, and if the heaviest rainfalls are provided for by
the combined system, large expensive pipes must be laid
at a great depth, necessary to collect the domestic sewage
and trade refuse as well, while by the separate system large
volumes of water which only fall probably six times in a
year, could be easily conducted to the proper outfall by
surface or shallow inexpensive channels, and by the
natural water-courses. On the other hand it is easy to
co.npute the quantity of flow of sewage, for it is very regu-
lar and only changes in quantity during the night, Sun-
days, and holidays ; there is seldom more than 15 gallons
of domestic sewage discharged per head per day from
water closets, baths, wash basins and sinks. The average
trade refuse can be secured by reading the water meters,
telling the amount of w ¢ used by each manufacturer
or firm, and an estimate .uay be taken of the discharge
from public baths, stables, or any other unusual sewage a
town may have to handle. Thus a reasonably close figure
can be got that will answer to give the size of pipes for
each district and the main trunk sewer, and the quantity
discharged will usually vary so very little t* t a small
margin only in the size allowed to carry the estimated
quantity will be necessary to meet contingencies.

Drains laid down the proper size to carry the neces-
sary quantity of flow will always be self-cleaning, if given
a very moderate downward grade, and the sewage passed
through them will keep continuaily on the run, from the
moment it enters the drain to the time it reaches the final
outfall of the sewer; therefore the sewage will be delivered
at the outfall just as fresh as when it entered the drain,
because it is impossible for moving sewage to ferment,
decompose, or putrify, and no dangerous gases will be
generated. The public will be protected from inhaling
sewer gas by the adop‘ion of the separate drain system if
properly and intelligently arranged, independent of the
traps and ventilating pipes, which are always introduced
intogood and efficient plumbing. A drain is greatly to be
preferred that is continually getting scoured and cleaned
by its own flow, than a sewer that is only scoured when a
violent rain storm accurs, or when it is artificially fiushed
by an expensive and often complicated flushing machinery.

But there is a claim for separate drains over and
abovz the before-mentioned advantages, viz., the disposal
and the purification of the sewage before being allowed to
enter the rivers or fresh water streams, ponds, lakes, etc.
It is about as easy and inexpensive to purify a gallon of
straight sewage as it is to clarify and purify a gallon of
straight sewage adulterated by 75 per cent. of fresh water,
and it is obvious that both the first cost of construction
and the annual cost of management of any sewage works
working under the separate system of drainage, must be
considerably less than where the combined system is
adopted. On account of the severity of the Canadian
climate in winter, and the great heat in summer, water
carriage of excrements will bhe almost in general use

throughout the country, and it is the duty of all engineers
to see that their bad effects be reduc:d to a minimum by
confining them into as sinall a spate as can be used for
their transmission with quickness and safety to the place
appointed for their filtration, purification, or discharge on
to the land out of harm’s way. About the only serious
objection to the separate system of sewers is that the
soot, dust and manure from the streets is washed into the
storm water drains. Now these substances, if allowed to
temain motionless after being soalied by swater, will
ferment and putrify. Should arrangements be made to
bring this material into the sewers,’then we must accept
also the sand, grit and other beavy substances from the
surface of the roads, which soon choke up the gullies and
channels. To overcome the difficulty of this objection.
able matter passing into the surface or rain water sewers,
the storm water might be forced through a laige settling
tank or reservoir immediately before it discharges
into the natural watercourse of sufficient size to
allow time for the solids to settle. But even if it is
allowed to enter the stream without settling, the fluid will
be as pure and free from poison as any of the other water
flowing into the river from land and stagnant pools. The
whole secret of healthy drainage is to keep the dangerous
solids and ingredients contained in sewage_moving briskly
until tLey can expel with safety to the public health the
dangerous gases they contain, and this can only te done
by having a separate drain for the conveyance of sewage
and trade refuse.

With regard to the experse, I may say that any ex-
perienced and intelligent engiueer, with a proper amount
of foresight, may instaii a separate system at about the
same price as a combined system. Should the geographi-
cal position of any town be such that to introduce two
separate systems of drains and sewers will increase the
cost considerably, the advantages derived from kaving the
two distinct systems to the preservation of the public
health is many times more than the extra cost, and is 2
good return for the money spent. The dirt from the
streets should not be allowed to lie in the pockets of the
street gully traps. It is a serious menace to the health of
the people. Thedirt should pass along . -sth the water and
be kept in lively motion until it gets clear away from the
people and to a place where the filth can be better handled,
or where it will be purged of its dangerous elements.
By the double or separate system there would be no need
of street gullies with traps ; simple grates would answer.

METAL IMPORTS FROIT GREAT BRITAIN.

The: following are the sterling values of the metal imports from
Great Britain during September, 18¢6, 1897 and the nine months to
September, 1896-1897.

A

Nine moaths end-

A
Month_of Sept,

ing Scpt.,
18¢6. 1807. 1806. 1897.
Hardware and cutlery ........ £6.195  f7.04t  £48867 £50,672
7 113 H 3.838 1,240 21,230 5,208
Bar, e1C. siesesccoacicnrssene 1,701 977 12,626 7572
Railroad ......... o eeeens .o 28,047 171 158,153 34,893
Hoops. sheets,etC.oeevveceae. 4,354 13.792 35758  55.054
Galvanized sheets ............ 5,201 7,346 42,212 35,547
Tin plates.covsecseccsciesserss 6,401 30,073 91,900 132,849
Cest, wrought,”etc., iron ...... 5103 3,887 40,651 25,957
0ld”(for re-manufacture) ...... 1,058 1,937 14,862 5,191

S5teel tieeerrsnstenciiscssscss 10,519 6,258 73,060 41,061
Lead .icovveveverecsseanseees 1,015 5,170 10,486 19,062
Tin, uvowrought ..eceeceeeeces 419 2,403 11,716 13,814

—

Tae Bridgewater Power Co., Bridgewater, N.S., which is putting
in an electric plant, has recently purchased from S. Morgan Smith
Co., York, Pa,, 8 30-inch Mc¢Cormick turbine, mounted on horjzonta
shaft.
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A NEW OIL FIELD.

An.oil well pumping outfit consisting of an ** Imperial " gasengine,
has beea recently installed by the Cooper Machine Company, Limited,
Toronto, in the new oil fields near Florence, Ont. This design of
engine runs either on natural gas supplied from the well or the gasoline
taken direct from the tanks. The illustration shows the entire outfit as
arranged with countershafts for connection to the beam of the pump,
and the tanks are shown to which the oil is pumped. \When first
started, the engine ran for some time on the surface flow of natural
gas,and as this gave out the gasoline was used instead.
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Andree's balloon, he is, instead of going to the north pole, travelling
around the Arctic circle.
Yours truly.
WirLiaM GRaHAM.

We, the undersigned, certify that we saw the light on the 11th
September, at about 10 3o o'clock p m, crossing over to thenorith shore
ALLax Houstos.
War. F. Granay,
Mgrs Wat, Grauaw,

Miss ELra Granan.
Honora, Manitoulin Islands, Oct. 1st, 1897.

IMPERIAL GAS ENGINE PUMPING OJL WELL, FLORENCE, ONT.
The company is at present making a new design of a pump
attachment, in which the slow speed needed for this work is obtained
by gearing placed directly on the engine frame, and from which the
connection is made without belting. The compactness of this rig
recommends itself to interested parties, and the cost of fuel and atten-
tion is much less than with steam.

AN AIR SHIP?

Editor Canatnan Excixers.

Sik,—On the evening of September 11th, at about 10 o clock, or
perhaps a little later, the attention of myself and scveral others was
directed to a star of unusual appearance by William Graham, Esq.,
It had two very beautifully colored lights, red and green, which could
be noticed fairly well with the naked eye, but much better with the
aid of a telescope. It scemed 1o be several miles away, and was moving
towards the north west with considerable specd, at an altitude of about
twenty degrecs when first scen.  We suppo. d the colored lights were
attached to 2 balloon, but this is merc conjecture. May it not have
been a party of moonlight cxcursionists on a trip to the Klondike?

Yours truly,
Wittian J. Prorx:y,
Teacher.
Honora, Manitoulin Islands, Oct. 1st, 1S97

AN AIR SHIP?

Editor Cananiax ENGINEER.

Six.—In answer to yours of the 2:nd Sept, I beg to state when 1
first detected the light 1 thought it was the evening star, but it being
very large, bright, and more condensed, caused me to observe it care-
fully. when I aoticed it flickering and moving to the north-west I
called the attention of the bouschold and ncighbors tolook at it. Igot
the glass, so as to draw it nearer for observation, when 1 detected the
three lights, which scemed to blend through one another, as they were
in a straight linc from me. 1 did not sec the balloon, it being too far
away, and the moon was bright. It must have been about half a mile
bigh, and scemed to keep the same clevation, as faras I observed it.
Inthe distance it looked asif a person was carrying a lantern, as the
light kept shading It must have been the motion of the balloon which
caused it [ notice by the clipping you sent me that the balloon was
sccn at Vancouver on the 13th August, and againon the 16th near Port
Arthur, as mentioned in Tne Cavanmax ExciNeer for September.
Now it appeared here on the 1:1th September, and again I sec by the
WWorld that it has made its appearance at the north of Russia on the
14th Sept  The wind was blowing herc from the south-cast when I
saw the light, which carried it north-west  The next day it blew {rom
the south-west, which would send the balloon north-cast, and the
following day it blew from the north-west, which would send it south-
cast if the wind was blowing from the same direction all over it is

SEWAGE DISPOSAL.

—

Editor CANAMAN ENuingen :

Sir,—1I have read with consi'erable interest Mr. Wat
son’s paper on * Sewage Disposal " in the current number
of vour excellent journal, but 1think Mr Watson is under
- some misapprehension as to the action of my filter. The
filtrate is never water-logged or immersed in water, as he
appears to imagine, as the outlet is always open to the
atmospheré, and the sewage to be filtered is held back by
the finer surface layer, and passes from it in thin films
over the coarser grains of the filtering material below,
the interstices of which are kept continually filled with
fresh air by means of the blower, which is driven either
by power got from the sewage itself, or from the engine
pumping the sewage, or mixing chemicals, where such is
necessaty, or by any other outside power; the power
required being extremely small, about 124 horse-power
per million gallons filtered being sufficient.

Yours faithfully,
Syey R. Lowcock,
A M. Inst. CE, F.R. Met. Soc., etc,
35 Waterloo St., Birmingham, Eng.

ELECTRICAL MACHINERY AT THEMERRITTON CARBIDE
WORKS.

The \Villson Carbide Works Company at Merritton, Out., is
probably the only enterprise engaged in the manufacture of carbide of
calcinm, which is turning out that much discussed product, daily, up
to its full capacity, and at a profit. The electrical apparatus used in
this plant is of the most interesting character, having been specially
designed by the General Liectic Company to suit the peculiar con-
ditions under which the manufacture of carbide can be successfully
carried on The cumpany bas at present i operation four machines of
150 kilowatts capacity each, and bas recently placed an order for two
more of the same size, which will be in operation in the course of a
couple of months. These generators are of the revolving field type,
with stationary armatures, and are designed to run continuously
twenty-four hours a day, at a load considerably in excess of the rated
output, without a noticeable risc in temperature. The characteristics

s “‘\\

REVOLVING FIELD TYPE GENERATOR.

of these machines are such as to cnable them to supply a proper
amount of current for a furnace at the proper voltage, no matter what
the resistance conditions of thcarc may be, and they may be short-
circuited repeatedly, or even run on a short circuit without injury. The
lTocation of two of the power houses renders necessary a transmission
at 1,000 volts, and in this case step-«down transformers of the Niagara




type arc used to reduce the current to the proper voltage for supplyin.g
the furnaces. Altogether, the detail aml operation of this plantis
most interesting, and its success in turning out carbide of calciumona
commercial baeis is in marked contrast to the operation of several
plants, on 2 much more ambitious scale, which have been estabhished
in the United States.

AMERICAN STREET RAILWAY ASSOCIATION.

The 16th aunual convention of the American Street -Rail-
way Association opened at Niagara Falls, N.Y,, on .thc toth
alt.  ‘The attendance was very large, and the exhibits more
pumerous than at any previous convention.  Among the S,:m-
adian members and visitors present  were the following :
Frederic  Nicholls, president  Brantford Street Hambway, :m‘d
general manager of the Canadian Generad Kleatric Co. C. L
Armstrong, E. D. McCormick, and Geo. Watts, all .of ll!c
Can. Gen. Electric Co.; Frank Badger. Montmorency LElectric
Co.; J. E. Brown, superintendent, and Mr. Bradiey, foreman,
Hull Electric Railway; W. A. Johuson, of the W, AL Jolu‘\son
Electric Co., Toronto; Messrs. Gniliths, Wagner, and Fear-
man, of the Hamilton Electric Ry.: ‘I. Watson, seeretary, :m.(l
C. K. Green, superintendent of the Hamilton Radial Electric
failway Co.; Wilirid Phillips, manager Niagara Falls ?ark and
River Ry.; Charles James, Storey Motor Co., H_:u‘mllOIl: Al
J. Nelles. and Charles Myles, of the Hamilton, (Jrnnsl')y and
Beamsville Electric Ry.: H. Nicholl, of Kingston Electric Ry.s
C. E. A. Carr, manager London Electric Ry, and others.

‘The president. Robt. McCulloch, announced .that cleven
ireet railways had sought membershin just previous to the
meeting.  In his opening address the president spolfc of the
increasing usc of Niagara's great power for clectrical pur-
poses, among them being important railway extensions. I;Ic
praised the work of the Street Railway Accountants’ As.so.cm-
tion, which had been formed in connection with the association.

The first paper was dy P TF. Sullivan. manager of th.c
Lowell and Suburban Railway Co.. Lowell, Mass., on © Muni-
cipal Ownership of Strect Railways.” ITe comparcd ?hc
American system of private company ownership with forcign
and American municipal systems. and gave the opinions of
prominent men.  These opinions wemt to show that tl}c weak-
ness of municipal ownership was the great corruption that
existed in city and town councils. American strect railways
also had a much greater mileage than European city systems,
and the latter also made smaller profits.

In the discussion on this paper. Mr. Bean read a news-
paper report statingr that the recent convention of Mayors held
at Columbus. O.. cndorsed municipal ownership. He stated
that in some States the authoritics could take over a road by
paving for it. in other States they could nat possess it till the
franchise expired.  In Michigan they had the power to parallet
a road and so destroy it.

G. W. Knox. engincer of the Chicago City Ry. Co., read
a paper on ¥ Some of the difficultics in the construction and
operation of Electric Strect Railways”  Tic thought many a
r0ad now in the hands of a recciver could be made to pava
dividend. if unnccessary extravagances were cut off. | The ﬁr.st
thing was to sclect a staff of operators who were interested in
their work. from the head foreman down to the man who swept
out the waiting-room.  Engines and clectrical machinery have
reached such a state of cfficicney that there is not so ml}ch
chance of cconomizing there. hut there is great room for saving
in the purchase of supplics and the outlav for reonairs.  The
unwary railway man has a great amount of experimental C].'I.D-
trap machinery inflicted on him which is apt to cost him
dearly. The competition among makers of clectrical machinery
bas led to the adoption of picce-work in its production. so
that it has become cheap, but incflicient. Tn buying machinery.
therefore. detailed specifications should be made out for every
picce of apparatus, but to do this requires knowledge and dis-
cretion.  The stock of supplies should be kept low. so as to
avoid loss when new developments require a change of de-
qdgns.  An intelligent staff of motor-men is most important.
and a commendable practice is to call the heads of depart-
ments together regularly for consultation,

Tn the afternoon a large number of delemates visited the
big power-house. the Carhorundum Cos works. and the ex-
tensive works of the Niagara Falls Power and Manufacturing
Co.. at which place the chicf engincer. W. C. Johnson, gave
an instructive account of the power development already ac-
complished and still to he carried ont.
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Charles Hewett, clectrician of the Union Traction Co., of
Philadelphia, read a paper on the “Application of the Storage
Rattery to Electric Traction.”  The apphication of the battery
system direct to car or locomutive 1s more costly, and the expense
of operating is greater than the troliey system. It is also less
reliable, and is objectionable, owing to the gas given off.  Al-
though manufacturers have been working since 1880, they have
not surmounted the difficulties caused by the greatyweight of
the storage battery and its rapid deterioration.  1le was confi-
dent that the battery requires more power than a trolley car
of same size and under same conditions, and requires a larger
investient in machinery.  Every battery has what may be
termed a critical rate of discharge. From zero up to the
critical rate the working E.M.F. remains practically constant,
but for any particular battery there remains a rate of discharge
which cannot be exceeded without useless waste of energy. As
Sir David Salomon obscrves, * it takes power to get current
through the battery, and it takes power to get the current out.”
These critical rates of charge and discharge appear partly due
to the time required for the chemical reactions in the battery
to take pluce.  For an electric car the battery needs to have
a large output for its weight and bulk.  To get this it is neces-
sary to increase the surface of active material and decrease the
inactive supporting grid: conscquently the apparatus becomes
mechanically weak.  The diffienlty is to get the plates large
cnough to prevent exceeding the critical discharge rate, and
at the same time light enough and small cnough to be carried
on a car.  For the same reasons it is doubtful if the lead bat-
tery will ever be successful on a car.  Great results are ex-
pected from experiments now being made in Chicago, but great
vesuits have been expected before, and he did not look for any
cssential improvement from these  experiments.  In some
cities in Europe there is a proscribed arca within which over-
head lines are not allowed. To overcome this, the cars are
provided with batreries large cnough to propel them at a low
speed for three or four miles to the point where the overhead
line may be used.  While the cars are completing the trip the
batteries are charged from the overhead wire.  This arrange-
ment is only a make-shiit, and the fact that the battery is only
used on the section where it is compulsory, 1s of itself a proof
that it is not the best. It is also sigmficant that the commission
appointed by the larger roads in England and Scotland to in-
vestigate the various methods of traction n vogue throughout
Europe and America, have vetoed any form of battery car. A
third phase of the battery-car system is the battery locomotive.
Aside from special forms, such as the Hailman locomotive, the
onc most worthy of m ation is the expeniment on the New
York Elevated Railway, in which the battery 1s counccted in
multiple with the line, and charges or d'-charges according to
the demands of the train.  When the ":mand of the motors
is sufficient to lower the pressure on the line to or below that
of the battery, the battery will then discharge into the motors,
thus relieving the feeders.  When current is shut off from the
motors, the battery will charge. No results of this experiment
have been made public yet, but it is difficult to sece how much
is to be expected. It has the advantage of maintaining a
airly constant pressure at the motors, but this can be ac-
complished better in other ways. It subjects the battery to
usage which history has proved to be disastrous to its life and
ctliciency.  In this mcethod the extra weight of the battery has
the certain advantage of giving additional adhesion to the rails.
While not wishing to scem pessimistic, he did pot think the out-
look for the battery-car was bright, unless some combination
of clements be discovered whosc characteristics are entirely
different from the lcad battery. The application of the storage
battery to the ends of long lines, was, however, a different
matter.  The battery in this case acts ¢ssentially as a pressure
regulator.  The conditions do not restrict the size of the
plates, so that the plates can admit of such a size that the cur-
rent density on discharge can be kept well within the limits of
normal discharge: and in conscquence of this the battery is not
subject to the great Joss duc to the falt of EALF. on dis-
charge. Only a few such installations have been made, two
of which are on the Isle of Man; one has been installed by the
Anaconda Mining Co., at Butte, Mont.; there is also a smail
plant at Mecrrill, Wis. The first installation, however, that
has been made from any large city road for its suburban ser-
vice, is the onc installed by the Union Traction Company, of
Philadelphia, Pa. The increase in the travel necessitated a
large increase in the car service and length of line, which was
extended to a point 1.2 miles from the power-house. The
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drap in pressure over this long line made it impossible to run
the requisite number of cars, as the speed of a trolley car is
approximately in the direct ratio to the applicd EM.F, The
investment in feeders for this line had reached a point consid-
erably above $100,000, not including the conduits. To have
increased the cable system so as to have supplied this section
properly wonld have required about 336,000 feet of 1,000,000
circular mils. cable, at a net cost for cables, without conduit, of
$273,800, which would have been prohibitory. A station of
750-kw. capacity would have cost about $335 per horse power,
or a total of $85.000. A battery station, on the other hand,
required but little real estate, and would be inexpensive to
operate, and its cost would be considerably less than a power
station.  In the Chestnut Hill plant the entire cost of real
estate, battery, and building, was approximately $25,000; to
which must be added the cost of a booster in the main power-
house. In this installation, however, they simply adapted a
300-kw. generator to this service, so that they were put to but
little extra expense in the power-house for adapting it to booster
purposes.  1f we however, deduct $33,000, the cost of the bat-
tery and booster, from $835,000, the cost of a station, the differ-
ence in the first cost is $52,000 in favor of the battery. In
addition to this, they were put to an expense of a little over
$13,000 for chinges in the cable. As to cost of operation:
During May, 1897, the battery-house delivered to the line
103,053 kw. hours. Estimating the cost of local generation of
this power at 1% cents per kw. hour, and adding interest, de-
preciation, etc., the cost by local gencration method for one
month is $2,454 The actual cost by the battery suethod, including
depreciation ctc., and central station power at 0.6 cent. per
kw. hour was $1,100, showing a saving of $1,300 per month by
the use of the battery.

The application of the battery to the power-house has not
become very generally appreciated, and but few installations
have been made.  As its advantages become better known, the
practice will become more general.  The wide fluctuations in
load in railway power-bouses are now well known.  The aver-
age daily load varies from 350 per cent. of the maximum in
small stations to 70 per cent. of the maximum in the largest
stations. From a very large number of observations in all
parts of the country he finds that in the majority of stations
the average load is very close to two-thirds of the maximum
load. Now, the maximum cconomy of the steam engine exists
for a very small range of load, and on cach side of the point
of maximum cconomy the cfficiency falls off; rapidly on the
overload, somewhat less rapidly on the uaderload. Tne
result is apparent. 1n most stations the cngines, at the best,
have an average load of only two-thirds their most efficient load,
and as a consequence consume over 45 pounds of coal per Kw.
hour.  With badly regulated engines, and cspecially  with
water-power plants, the changes in load are accompanied by
variations in spced, and consequently in  voltage. These
troubles may be entircly corrected by installing a battery. The
battery in this case becomes distinctly a load regulator.  In
potential regulation a comparatively small battery is necessary,
since by changing the potential of booster from time to time
during the day the charge and discharge can be kept very low.
In the case described, a battery rated at 120 amperes has suc-
cessiully regulated a total output of 1,400 ampercs. For load
regulation, however, the battery should have a capacity cqual
to onc-third the maximum output of the station. The average
load of the station may then be made the maximum load of the
cagines, the battery taking care of the fluctuations. As in the
previous case, there are no physical limitations 1o be placed on
the size of the plates to be used, and the charge and discharge
may be kept well within the normal rate.  Under such condi-
tions the cfficiency of the battery is high—85 to 90 per cent.—
and the deterioration very low. In most cases no additional
labor will be required.  The writer was of opinion that all
small stations could be operated better by batteries.

The next paper was by Maurice Hooper, clectrician of the
Lyan and Boston Railway, of Lynn, Mass, on “ The Use of
Multiphase Current Transmission for Ordinary Strect Rail-
ways,” which we hope to refer to later on.

Geo. H. Davis, superintendent of the Canal and Clariborne
Railway Co., of New Orleans, rcad a paper on the * Discipline
of Employces,” in which he held that both good and bad scr-
vice should be noticed, the former by a complimentary letter,
and at times when traffic is very heavy, the cmployees should
receive a share of the increased earnings.  Before any man

is discharged he should be given a chance to defend himself.!
A fixed plan of promotions shouid be adopted,

A committiee was apwointed with instructions to draw up
next year a code of rules for motormen,

Col. Heft, of the New York, New Haven & Hartford
railroad, gave an account of their experiences with the third-
rail principle construction.  The third-rail system had cost
them about $3,000 per mile, or about half the cost of overhead
construction,.

W. J. Heild reada paper on ** The Best Method of Settling
Claims for Accidents.” A sensible man should be at the head
of this department, and injured partics should be examined by
the company’s surgeon, and offers of assistance made. It was
very unwise to antagonize anyone who might bring in a claim
for damages. Upon secttlement a release in full showd be
taken before witnesses.

A. E. Lang, of Toledo, O., was clected president; W.
Caryl Ely, of Niagara Falls, vice-president ; and T, C. Pen-
ington, Chicago, secretary-treasurer. Boston was chosen as
the next place of meeting.

The Canadian Niagara Falls Park and River Railway, the
Great Gorge Route and Frontier Railroad, and the Buffalo
Railway Co. gave the delegates the frecedom of their roads,
which was much appreciated.

KNAPP’S ROLLER BOAT.

Last month the roller boat, designed by F. A. Knapp, and
referred to in previous numbers, was towed out into Toronto
Bay, and the cngines started.  The internal platform on which
the cngines were fixed swayed slightly at first, but was steady
when the boat got into motion. Mr. Knapp claimed that the
boat made six miles per hour, but a gentleman who accom-
panicd the craft in a skiff measured the speed, and found it to
be three miles per hour. There was not a breath of air moving,
so that the experiment cannot be said to demonstrate anything
as to the scaworthiness of such a boat. Aiter the first trial the
flanges, or paddics, were extended, and a second trial—also in
a dead calm—resulted in slightly better speed. Mr. Knapp
has yet to comvince practical scamen and marinc engincers
how he will obtain power to run against u gale, how he will
scttle the question of anchoring in rough weather, and enter and
lcave a port, and how he will stow and discharge his cargo.
Hc has shown that in a calm his boat will roll; he has yet to
show that it will navigate.

THE ELECTRICAL TREATNENT OF IRON ORES.*

The extraction of iron ore magnctically, where the con-
ditions wcre at all favorable, has been a process long known
in the mechanical arts, and not a little of the carly study and
advance in magnetism was duc to the desirc to perfect apparatus
which should so simplify and cheapen the production that even
the leanest deposits of magnetic ore could be worked profit-
ably. Patents dealing with the subject run back through many
years, and the litigation of magnctic ore scparation has been
a long one.  Perhaps the most interesting chapter of history
in this ficld, for the public in general, is that duc to Thomas A.
Edison, who may be said to have turned his cnergics seriously
toward the subject as soon as he had satisfisd himsell that

. the foundations werce firmly laid for the new art of incandes-

cent lighting. No one thing at any time ever fully occupics
the ceaseless activities of that great inventor, but it may be
questioned whether during the last five years any other prob-
lems have cqualled in interest to him those connected with
magnetic separation.  Hitherto no details of consequence
have been given out, but he and his associates have been spend-
ing moncy frecly to acquire the workable ore deposits, then to
treat them on a large scale of technical and commercial suc-
cess, and lastly, to market the various products that result
from the treatment. The appearance of the present article
marks, therefore, the reaching by Mr. Edison of a stage at
which he sces the goal of his hopes w2l in view and touch;
and while the data and illustrations we are here permitted to
give cannot be taken as final for one whose motto is forever.
* Improve,” they must he broadly characterized as of a most
interesting character, and as vevealing the furthest attainment
of human cfiort in the dircction of cheapening iron. It should
be noted incidentally that in rcgard to some points, Mr.

*Reprinted from the Klectrical Engineer, New York, Oct, 8%ib, 1897,
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Edison prefers for the present not to give out all the informa-
tion desired.

1n the mountains of middle Jersey Mr. Edison is now doing
his chief work in magnetic scparation, but other plants are pro-
jected. The veins near the works at the place now called
Edison, not far from Lake Hopatcong, are known by careful
tests to contain over 200,000,000 tons of iron rock, suitable for
crushing. The rock is magnctite in a feldspar gangue, con-
taining about 25 per cent. of oxide of iron, and it can be
crushed with ease.  The enterprise under prevailing conditions
is rendered possible largely by its location, other sources of
Bessemer ore being so remote—Lake Superior, 1,200 miles;
Cuba, 1,600; Spain, 3,800, or Africa, 4,300. The investment
between the Lake Superior mines and the furnaces in the Pitts-
burg district, consisting of railroads, double sets of orc docks,
steamships, ctc., as compared with the investment between the
mines at Edison and the Eastern furnaces, 1s as 2.2 to 1.

Returning to the enterprise itself, we may state that the
principal buildings are the power-house, crushing plant, stock-
house No. 1, refining plant, stock-house No. 2, sand-house,
machine shop, and store-room, mixer plant, briquette plant,
furnace plant, and stock-houst No. 3.  Besides these there are
36 smaller buildings, including offices, blacksmith’s and car-
penter’s shops, oil and “esidence buildings, The power plant
includes 7 engines, of 1,800 h.p.; one compound triple expan-
sion engine is that which ran a portion of the machinery de-
partment at the French Exposition at Paris in 1889. In the
clectrical equipment are 10 dynamos and 2 motors.  Lighting
current is cenerated for 40 ar~s and ;03 incandesceats, over
two and one-half miles of circuit. In the new dynamo room
that Mr. Edison has taken much plcasure in laying out, is a
cement switchboard, with iron frame, made on the spot, in a
few days, for a few dollars. 1t is not so unornamental as it
sounds, by any micans.

Around the property arc some three miles of narrow gauge
railroad track, with three locomotives, the trackage varying in
length and distribution with the amount of working being done
on the different veins. From first to last there is an amazing
abscnce of human labor. All told, including night shiits and
day, there are about 230 men around the place.  But for the
fact that from the moment when the vein is stripped, to the
instant when the Edison ore briquette drops on to the out-
going car, nu single hand is Iaid on the material under treat-
ment, there would be two or three able-bodicd regiments of
laborers of all styles busily engaged on the property. At the
outer extremities of these railroad tracks, work two huge exca-
vators, onc weighing 60 tons, the other 92, 2 third one being
about to start up. Either of these will bite up four or five
tons of rock every minute from the vein, and keep on doing it
all through the day. Dynamite is used to get the strata in
an amiable and yielding mood, but Mr. Edison considers it
infinitely cheaper to do the real smashing up at the breakers,
so that the rock is brought away in literal boulders.  As cach
train of double-skip cars is freighted, it is hauled off to the
crushing plant, where two 7-ton clectric cranes, sturdy and
effective, and one of them with carmarks of home production,
lift it up and drop it into the jaws of the giant crushers, the
skips being then lowered back to the trucks for thé next trip.
Four thousand tons of crude orc 2 day is fair working.

The big rolls, studded with knobs, that are a combination
of claw and fist, weigh some 130 tons, of which 7o tons is in
the moving parts. They are driven by a friction belt, so
lightly adjusted that in starting up from a state of rest, a touch
with a lever is nceded for the initial impetus, when the belt
and friction bring them up to full speed, with a circumferential
velocity of a mile per minute. As the rock disappears be-
tween them they slow down, and the friction belt again speeds
them up jor the next load. The faces of the rolls are 16
inches apart, so that a 15-inch lump could go through, but
nothing larger than that retains its identity.

The orc then gocs to a pair of intermediate rolls, which are
directly under the first, and of the same type, driven in the
same way, »+ _ ¢ at a higher peripheral spced.  These rolls
arc about 7% inches apart. The orc passes to clevator No. 1
and is delivered to the top of the building. It then goes through
three pairs of rolls 36 inches in diamectsr, and is reduced to
particles of onc-half inches, procecding ¢n route through a
dryer which gets rid of all the ice, or snow, or moisture, and
is then taken by conveyer and clevator to stock-house No, 1.
The rolls are fitted with 2 most ingenious device, which effec-
tively climinates the possibility of breakage, and there is no

picce of crushing machinery, pair of gears, pulley, or other mov-
ing mwechanism in the entire plant, from one end to the
other, that is not in some part of it conuected up by ** breaking
pins.”  These in their respective sizes will just carry the work
at full load. lf anything goes wrong in the way of strains,
or if nuts, bolts, or any forcign substances get into the machine,
the pins break, and no damage is done to the machinery itself.
The idea is really a clever adaptation of the safety fuse prin-
ciple. The pins are sized down to one-thousandth of an inch.
To the employment of this simple device is owing the fact that
in all the experimental work that has been done in prepara-
tion, as well as in the actual running of the plant, the total
breakage has amounted to only a few hundred dollars.

After having been delivered to the stock-house the material
is taken continuously, or later, by a conveyor with iron buckets,
which runs at a slow speed and has a large capacity, and is de-
livered at the refining plant, directly over the * three-high™
rolls for further reduction. When Mr. Edison first started the
work he began experimenting with ordinary Cornish crushing
rolls.  After making several hundred experiments as to speeds,
pressures, and fceds of various numbers of tons per hour, he
determined the fact that the friction of the machine was about
82 per cent. of the power applied, leaving only 18 per ceat. for
the actual work of crushing. He then set to work to improve
the ordinary rolls, with the result of evolving *“three high”
rolls, which have more than reversed the former conditions,
the friction of these machines being about 16 per cent., leaving
84 per cent. of the power applied to do the work. In the old
type of Cornish roll it was found that the friction was largely
due to 2 moving shaft running against a fixed bearing under
great pressures; in the new machines it is so arranged that the
bearing moves at the same rate of speed as the shaft, permitting
great pressures with a minimum friction. The moving bear-
ings arc made up of wire ropes.

The ore is next carried to the 14-mesh screens, the portion
too large to pass being returned for recrushing, while the
remainder goes on to the first set of magnets. The magnetic
building is 95 fect high, 28 feet wide, and 140 feet long, and
will handle 300 tons of crushed rock per hour. The magnets
have about onc mile of face, and the orc is caused to fall in
such wise and at such a rate before them, but inot touching
them, that the iron is deflected, while the ganguce or tailing
goces right straight down. The magnets arc of special form,
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6 fcct long and 12 inches wide, in banks of 3 high, their power
increasing from the top onc to thic lowest. At the start the
weakest magnet at the top frees the purest particles, and the
sccond takes care of others; but the third catches those to
which rock adheres, and will extract particles of which only
onc-cighth is iron. This batch of material gocs back for
another crushing, so that cverything is subjected to an cquality
of refinement. We are now in sight of the real * concentrates,”
which are conveyed to the dryer No. 2 for drying again. and
arc then delivered to the 50-mesh sercens. Whatever is fine
cnough goes through to the 8-inch magnets, and the remainder
goes back for re-crushing. Below the 8-inch magncts the
dust is blown out of the particles mechanically, and they go
to the 4-inch magnets for final cleansing and separation. Cur-
rent at determined voltage and amperage is delivered to the
magnets from special dynamos through a special regulating and
indicating switchboard.  Obviously at cach step the percentage
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of feld-spar, phosphorus, etc,, is less and less until in the final
concentrates the percentage of oxide is from 91 to 93 per cent.
As was imtimated at the outset, the tailings will be 75 per cent.
of the rock taken from the veins or ore, so that cvery four tons
of crude, raw, low-grade ore will have yielded, roughly, one
ton of high-grade concentrate, and three tons of sand, the
Litter having also its value in various ways, 1o be referred to
later.  The sand is transported to the rear of the works, and
there stored in a miniature wmoumtain, from which it can be
casily loaded into cars and carried away.  The concentrate in
1ts fine, powdery state, is delivered into the stock-house No. 2,
holding 5,000 tons, or stock-house No. 3, which has a capacity
of 30,000 tons. The object of these numerous stock-houses is
to allow any part of the works to go on for some time, despite
interruption at other points; and thus, so to speak, the ~load
line” of output can be kept level,

From the stock-houses the concentrates are delivered to
another building and into the mixers, long, cylindrical
machines equipped with paddles, called *spreaders” and
* smoothers.”  To the mixers a binding material of special
nature is fed at one end, and after being churned up, the new
coherent, pasty ore is taken by conveyors to the briquetting
machines in the same building. At these machines it is com-
pressed into briquettes weighing a little over one pound, 1%
inches thick by 3 inches in diameter.  There are now 30 of
these machines in use.  In the briquetting machine the ore
receives pressures running up to thousands of pounds on the
whole diameter.  The briquettes are then dropped by the
machine on to conveyer bands, which transport them to the fur-
naces in which they are dried. They remain in the furnace
about one hour, and are subjccted, as they travel very slowly,
to a temperature of not less than 600 deg. F.  They are then
carried away by the conveyer and loaded into the cars waiting
on the railroad outside.  The cconomy of labor is still so
claborated that it requires bu: one man to load the briquettes,
distribute them in the cars, and put the cars in position, the
whole thing being done by machinery actuated by the pressure
of two levers.  The operator can load five cars without having
to change his position.

The carlicr briyucties worried Mr. Edison by the amount of
moisture they absorbed.  Then the concentrates did not work
nicely in the furnaces, but inclined to blow out, owing to the
high pressure of blast, and in other ways they interfered with
the regular working of the furnaces.  The ditlicultics to over-
come were serious.  Very little binding material was an essen-
tial.  The first cost of such material must be very low.  The
briguettes must be prevenied irom absorbing moisture, but at
the same time must beleft porous to the gases in the blast fur-
nace. Finally, the briquette must be hard at ordinary tem-
peratures, so that it could be shipped like coal, and it must not
disintegrate inunediately under the fierce heat in the blast
furnace. To accomplish all the above, Mr. Edison tried thou-
sands of cxperiments before he found the correct binding
material.  The briquette now made will absorb 26 per cent.
of its own volume of alcohol, but repels water absolutely.

As to results in the furnace it has been found that by the
use of the briquettes the output per ton of pig iron per day
can be¢ increascd from 35 to 50 per cent. over the ordinary
mixturcs of orcs now being uscd, with a lesser consumption of
limestone and iucl.  Besides, as alrcady pointed out, this ore
has but 100 miles to travel to its destination, and scems not
unlikely to assumce vast importance in helping to maintain the
prosperity of the iron-producing districts of the East, to say
nothing oi its cffect on the export of iron, now beginning to
assume such large proportions.

Many fcaturcs of ingenious time-saving, labor-savidg,
material-saving about the works could be dwelt on, for Mr.
Edison, whilc optimistic and enthusiastic, is always keen after
the shaving of cach mill from the cost.  Of new contrivances
to get around difficultics there are a great number, some relat-
ing to the dust, for it is cvident that in such ore-milling works
the particles fly about thickly. The dust was for a long time
a nuisance in the bearings of the clevators and conveyors, but
at last Mr. Edison came to the conclusion that as it could not
be got rid of he would turn the bane into an antidote. He
now has a form of oil feed and bearing in which, after the oil
is fcd, the bearing is dusted over so as to prevent the oil run-
ning away. Dust from the surrounding air soon cakes on ad-
ditionally, but as soon as the film grows too thick and hcavy
it is automatically flicked off, when the oil feeds again.  The
dust skin or shell reforms, and the same cyele is repeated in-

definitely.  The bearings are thoroughly protected, and once
a month is often enough for refitling the oil cups.

The manufactured sand is sharp and crystalline, and, of
course, remarkably even as to quality, besides being free from
deleterious salts, ete.  Natural sand, morcover, is rounded.
The Edison sand has sptcial qualitics, and is a valuable clement
is the best cement or mortar. 1t is just the thing {or the sand-
box of the trolley car or the locomotive, not absorbing mois-
ture. It is already in demand for various industrial purposes,
and being a by-nroduct in enornmous quantities, its price is very
low.

THE RICHELIEU AND ONTARIO NAVIGATION COMP ANY

The Richelicu and Ontario Navigation Co. is in posses-
sion of one of the most attractive tourist routes in the world,
and in order to bring large numbers of travellers to its boats it
has been decided to equip the fleet with steamers which will
compare javorably with any fresh-water vessels afloat.  The
type of consiruction chosen is that of the famous Fall River
steamers, which are known where tourists meet together as
models of all that passenger boats should be. The * Priscilla,”
of the Fall River fleet, is shown in the accompanying illustra-
tion, as giving a very fair idea of what the two new boats to be
buiit by the Bertram Engine Works Co., Limited, Torouto,
will be like.  The dimensions are : Length over all, 277 fect;
depth, 14 fcet.  The structural hull work is of open hearth
steel.  Each stcamer will contain 140 state-rooms, and in ad-
dition, a large steeping cabin below deck aft, where the dining-
room generally is placed on carlier steamboat designs.  The

full passenger sleeping accommodation on board is 428, the
number of passengers allowed by law being over 1,500, A
feature of the desigh is the placing of the dining saloon on
the upper deck, forward, giving light, air, and an opportunity
cven at meals, for an unobstructed view of points of interest
along the route.  The tables are arranged for seating at onc
time 112, The chief engincer of the Bertram Engine Works
Co., Arendt Angstrom, who has been with them for the last
five years, is well able to build the steamers.  He is a native of
Stockholm, Sweden, and a graduate of the Frenchh Government
College for Naval Coustruction. Before coming to Toronto
he was for a number of years chief engincer of the Cleveland
Ship-Building Company, and previous to that time was consult-
ing engincer with the Fall River line,

ANSWERS TO CORRESPONDENTS.

J.M., Ashcroft, B.C.—To become a marine cngineer on the
Canadian lakes it is nccessary first to obtain a fourth-class
cngincer's certificate.  The following qualifications are ncces-
sary for a fourth-class certificate: The applicant shall (a) be
over twenty-one years of age; (b) hie shall hrve served an ap-
prenticeship of not less than thirty-six months in a stcam engine
shop, and been cmployed on the making and repairing of
stcam enginces, or if hic has not served such apprenticesnip, he
shall have been employed for not less than thirty-six months
as a journcyman mechanic in some workshop, on the making
and repairing of steam engines; or (c) he shall have served at
lcast thirty-six months in an engine-room of a stcamboat, as
cngincer on the watch; or (d) he shall have scrved not less
than thirty-six months as oiler on the watch in the engine-room
of a steamer of not less than thirty normal horse power; or (¢)
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hie shall have served not less than forty-cight months as fire-
man on the watch in the firchold of a steamboat of not less
than thirty nominal horie power; (f) And in any of the above-
mentioned cases of service, twelve (12) months’ service in &
boiler shop on the making and repairing of steam boders, may
be accepted in licu of twelve months of the service named.
(g) Service in the dual capacity of engineer and fircman, or
oiler and fireman, will only be accepted as fireman service for
fourth, and not for any other class of engineer.  (h) e shall
be able o read and write a legible hand. (i) He shall under-
stand the construction and operation of the feed-water pump,
water gauges and safety valves; he shall know when a boiler
is foaming, and how to stop the foaming, and also the dangers
resulting -from neglect to keep the boiler clean, and the usuval
methods of cleaning it.

PROPOSED SARNIJA-PETROLEA RAILWAY.

—

A proposal has been made to build an clectric railway irom
Sarnia to Petrolea, a dissance of 16 miles, the scheme contsmplat-
ing extensionsto Poimt Edward at the Sarnia end, and to Qil
Springs and Oil City at the Petrolea end, with an ultimate projec-
tion into the township of Dawn, which is a very rich agricultural
arca now heing opened up for scttiement, but without railway
communication of any kind at present.  Sarnia now has a
horse-car system, operated by a local company, called the
Sarnia Street Railway Company, and this company's charter,
granted in 1874, gives the company authority to extend the
road to adjoining municipalitics within the County of Lambton,

and the right of way would thus be provided for.  According
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to the census of 1891, Sarnia had a population of 6,692; Point
Edward, which is a lake suburb, almost immediately adjoining.
had 1,881; Pctrolea, 4.357; Qil Springs, 1,138; and the county
itsclf, which is a very rich agricultural district, a population
of 47.715. Thc wages paid out cach day in the oil industry
of Pctrolea averages $1,800 to $2.000, and those of Oil Springs
about $700 a day. In summer the excursion traffic from
Pectrolea and the other inland towns to the breczy shore of
Lake Huron wounld be very considerable, while the local traftic
in freight and producc to Pctrolca and Sarnia from the inter-
vening rural districts would be constant and profitable. There
are about 6,000 oil wells in Petrolea, and about 2,000 in Qil
Springs, and the traffic due dircctly to the oil industry is large,
and still extending. In Sarnia the new oil refinery of the
Rushnell Qil Co—one of the most complete and modern in the
world—is now in opcration, adding an important pcrmancnt
industry to the town, while natural gas is likely soon to be a
product of the vicinity. Sarnia and its suburb of Point Ed-
ward form an attractive summer resort. A wide, clcan beach,
affording a finc view of the immense traffic that strcams up
and down the St. Clair River to and from Lake Huron,
together with purc water and pure air, render the scene delight-
ful to an excursionist, while rcereation is already provided near
at hand in a handsomc wark and pavilion, a race course and

]

bicycle track.  In short, the conditions seem already complete
and the time ripe for a good paying enterprise, while the whole
tract being a dead level, the cost of construction and the cost
of maintenance would both be lighter than usual,

A NMODERN PRINTING ESTABLISHMENT.

The largest printing cstablishment probably, in Canada, is
that owned by the Methodist Church, and known as the Metho-
dist Book and Publishing llouse, situated on Riclimond street
west, Toronto, and having a frontdge also on Temperance street,
The Richmond street building has a fromtage of 100 {eet, and
is four stories high, besides basement.  Here are  situated
the retail department, the cditor's offices, and the oftices of the
various conngxional offices of the Church, a board-room, ctc.,
ctc. The Temperance street front extends over 118 feet, on
which is a six-story building, with basement, containing engine
and boiler-rooms, shipping offices, wholesale book department,
bindery, folding, and stercotyping rooms.  Connecting these
buildings is another structure of four stories, in which is con-
taincd thie press room, composing room, book stock-room and
general oftices and a store-room.

In the press room there are eighteen large cylinder presses,
two of which are perfecting or double presses, a full comple.
ment of Gordon presses for small work, a folding machine,
paper cutter, and cverything necessary for turning out work
expeditiously.  The composing room is a handsome and airy
apartment, with frames to accommodate about cighty compos-
itors. Two linotype type-casting machines of the latest pat-
tern form part of the equipment. The bindery has the latest
and best machinery for turning out all kinds of binding work
in leathers and cloths.  Here will be found embossing presses,
cutting and trimming machincs, gilding, sawing, sewing, wire-
stitching, backing, and case-making machinery. The sterco-
type and clectrotyping room is complete with dynamo, casting
boxes, sawing machine, routers, bevellers, furnaces and all
necessary tools.

The buildings are heated entirely by stcam.  The mechani-
cal departments by exhaust from the engines, the front building,
offices, cte., by the low-pressure gravity system.  In the boiter-
rrom are two Go h.p. boilers, made interchangeable for high
and low pressure. These are fed by a Northey steam pump.
In the engine-room are three engiues, two Wheelocks, 6o and
90 h.p., connected to an underground shaft by large belts, and
arranged with friction-clutch pulicys, so that cither cngine or
both may be used at any onc time. The building is lighted
by clectricity, gencrated by a 10% by 10 in. Ideal engine direct
connccted to a2 30 kw dynamo, which has lately been installed
by the Toronto Electric Motor Co.  The generator provides
current for 630 16-c.p. lamps. From this machine there can
be run as well, however, through motors, arc or incandescent
lights. The armature of the generator is of the wave-wound
type, with ventilated core, the armaturc being so constructed
that no wire passes over the ends.  Conscquently no dust or
dirt is allowed to accumulate. The crown is of heavy iron,
with the laminated poles cast in so that the magnetic current
is pericct. It is the most modern type yet out, and is the first
of the kind ever built in Canada. It has run with a superlative
smoothness since its installation. The establishment is pro-
tected against fire by two large stand-pipes running from cel-
lar to roof, with hose on cach flat attached and ready for usc.
G. C." Mooring, has charge of the stcam plaut and machinery,
and has been with the firm over cight years. He is a chartered
member of Toronto No. 1, C.A.S.E,, and having always taken
great inferest in the work of the ordcr he has rcccn\ly been
clected president of the Toronto Association.

This thriving institution had a humble beginning in 1829,
and has attained its present high position by steady and per-
sistent encrgy, combined with honorable dealing.  During the
past decade, under the management of the present  book
steward, Rev. Wm. Briggs, D.D,, its growth has been pheno-
menal, and notwithstanding that it has but rccently moved
into its present quarters, s cxpansion has been such that it
was found necessary to acquire additional ground to permit
of cxtensions in the near future.

ROBERT JiutgsON, Ure chicf ecgineer of the West Kootenay Power
and Light Company, wv*ie. is potting in a big electrical plant on the
Kootenay River, says work 's being pushed in all departments of the

caterprise, and the company expects to be supplying power in Ross-
land, B.C., by December 15.
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PUIMPING PLANT.

The accompanying illustrations show a system of pump
installation, in which the water is lifted no higher than fis
necessary to effect the discharge. against the varying surface
heights of the out-fall receptacle.  Steel beams cross the walls
at A. B, upon which is placed a steel tank, through the bottom
of which are suspended several centrifugal pumps, which receive

bk
v

<

A i B
Bu. Gozoine,
NXewOnexans. ‘
1.0)
S N Al N N\

VW

the water from the pit, and deliver it into the tank, from which
it flows to the out-fall receptacie. The bottom of the tank
s placed on a lcvel with the minimum height of the out-fall
-cceptacle, while the top of the tank will be placed above
naximum height of out-fall receptacle..

The pumps will be placed on one side of the tank, in order
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1o form a by-pass for the water to run through witaout pump-
ing, when the conditions arc favorable. On the top of this tanx
will be crected a suitable building of iron, i which will be
placed the operating machinery. It will be understood tnat
if the surface of the out-fall receptacle should rise to line 24, the
valve shown at end of tank would close, and would remain closed
until the water inside of the tank was raised higher than the
water on the outside. The motive power, cither stcam, gas, or
clectricity, will consist of a motor for cach pump—the object
being to start one pump at a time, as the water commences to
flow. Where the conditions are such that the maximum
height of the out-fall receptacle exists but a small portion nf
the year, the advantages of this system will be fully qpprccia(cd.
This pumping system is the invention of Wm. Golding, C.E.,
New Orleans.

THE NAVIGATION OF THE AIR.

Editor CANADIAN ENGINEER :

Ballcons to datc have always been symmetrical in cross
section, or around on cither vertical or horizontal axis of rota-
tion. They have been spheres or spheroids, and when the
latter, sometimes oblate, sometimes prolate, that is, clongated
as the lemon, squat or flattened at the poles, as with the orange
or the apple.  They have also been made ovoid, as the cgg,
and cven spindle-like, as the weaver’s shuttle; but always sym-
metrical in any and every scction, perpendicular to the axial
line. :

Thus there has never been an attempt, as with flying
machines, to imitate in a balloon the shape of a bird on the
wing; and yct therc should be, there must be, to be successful
in directing them, as man bas become in propelling vesscls
through the water by building them in imitation of the fish.
Nor will flying machines cver provg a success until some
closer imitation has been arrived at than herctofore, of the
winged denizens of the air.  These have bgen supplicd with
machines which have to perform the double duty, not only
of propulsion through the air, but of ministering the while to
their buoyancy.

This necessity must be climinated, and can be, in flying
machines, by having a space inclosing structurc, approaching
in point of weight to that of a morc or less perfect vacuum, by
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inflation, as is usual, by a lighter gas than air, as hydrogen—
some fourteen times highter, bulk for bulk, than air—and this
requiring less place or bulk to do the uncedful, or with the
heavier coal gas, by increasing size of air buoy. Thus, as it
is, the balloon is buoyant, but without the proper shape to
render it possible to dircct its motion, while the sky-fiyer is
deficient in the opposite sense of having the power of direction
without the buoyancy.

Now then, let us try to conciliate or combine the two
requirements or desiderata; for as there is so to say but one
kind or shape of fish or vessel to navigate tne sea, there can
also De but one kind of vessel to navigate the ar; and the
balloon and flying machine as now distuuct from one 2notner,
must be blended (except for mere ascensional, observational, or
meteorological purposes, where the balloon as now made may
suit the purpose) into one and the same structure, and as
closely as possible approximating to the figure of a bird on the
wing.

This may be done by building the balloon or sky-ilyer
more or less crescent-like, or in the shape of a crescent in 1ts
cross section or that perpendicular to its axis of direction, [tie
bird gains buoyancy by plying its wings, spreading them con-
cavely to tne awr, as a swimmer does with tae hollow of s
tcet and hands against the water wnich he leaves benind nim,
and preparatory to another stroke, lengthens out his feet and
hiunds to their minimum cross scction to draw (tne feet) or
thrust (the hands) forward for a rencwal of the action; the
same again as to propel the boat, the blade of the oar is held
tlat against the water, and then turned edgeways, pending tne
‘nterval required for another stroke; or again, the same as with
e paddles 01 @ steamier, as SO0 as tacy save done tuelr duty
in and tnrougn tne water, they are made to turn cugeways
petore leaving 1t, to prevent back-water.  LU'mis must ve qoag,
or no success will be forthcoming. The bird must be unutated,
both in its snape and in its motion.  Watcn it then carcfully,
look at 1t trom beneath when you get 2 chance ot doing so.
we have alrcady scen how it ascends by the ply of its wings.
Now it has attained its height, and soars aloft, no more by tae
motion of its wings or by moving them, but by spreading tuem,
and it spreads the feathers of its tail, till they reach and underlap
them, and then you have the surcst parachute.  The bird,
though, must move or soar as it is called, but 1t dues so bodily,
or as a whole, now acting as the kite or as the acroplane, whica
the slightest motion keceps afloat, either by its own advance
perfectly still air, or by the motion of the air in the contrary
direction, when the kite, or bird, or aeroplanc, moves agamst
the wind or breeze; and similarly does and must the cyclist
move when soaring, so to say, on his wheel, or at a stand-
still or slow motion, by curving slightly to one sidc, then the
other; to retain his vertical position in space.

But there is another cause which helps the bird to soar on
air, and which I do not remember as yet to have seen noticed,
any more than does the centrifugal action of floating ice or
other objects, such as the remains of the ™ Jeannette” or other
wreckage, appear to have ever been taken into the calculation,
or in any way considered as a factor in the computation as
well as circumi-polar currents, ctc., in Arctic navigation.

This is the very hcat generated by the bird’s body, and we
all know how immensely hot a bird feels when you hold him
from beneath. This heat then imparts itself by radiation ard
conduction both, to the air contained in the concavity between
its wings, it heats this air and thus rarcfies it and makes it
lighter, with the tendency, if not to further lift the bird in
space, at any rate, to keep it there or on the wing, and prevent
its tendency to fall, which it would do, or at any rate, descend,
as with an ordinary non heat-gencrating parachute.

And this soaring of the bird, the bird of prey especially, is
due to its meat or flesh-devouring propensitics, and of fatty
and oily substances creative in the blood of vast amounts of
carbon, which, when brought into contact with the oxygen of
the air in the bird's act of active respiration, sets fire, so to
say, to the interior, with the cffect alluded to of thus maintain-
ing its not otherwise-to-be-explained faculty of keeping almost
indcfinitely on the soar.

Again as in the so-called ball-cock mystery, of which I was
the first to explain' the apparent paradox; buoyancy, or addi-
tional or increased buoyancy might be obtained under a para-
chute or flying machinc of the kind, by causing a jet of steam
from a boiler of the propeller, if such were used to give motion
to the fiyer, or a jet of gas of any kind, or of atmospheric air,

N

to issue from a reservoir of compressed gas or air, or from an
air or gas compressor worked by the engine, and cither by
clectricity or any other motive power, to issue from a conical
nozzle with a ball near its apex, or from the conic space
between two concentric cones, and at such an angle as required
to cause the funnel-like jet to pass out in contact wita the
circular periphery or outer and lower edge of a conical or con-
cave roof or cciling to the flyer, which (the jet) as in the casc
of the similarly shaped water nozzle, would, by the mere cffect
of its friction on the air contained bencath the parachute-like
covering, roof or awning, suck the air from the space enclosed
between the awning and the funnelled jet of gas or air in a
way to forin a vacuum or partial vacuum within; and again, in
this way be productive of the buoyancy required to float the
flyer, and allow of applying the power of its motor or the
balance of such power, as the case might be, to the propulsion
of the bird-like structure through or into space.

But better still, let the buoyancy be provided for in advance
of starting, by making the structure a balloon or space-enclos-
ing one, and let the car and motor be held beneath the balfoon
in the concavity between its horns, alrcady spoken of, by
building it as said, of crescent-shape in its cross section. Its
weight might be borne by rods or ties from horn to horn, or it
might be suspended to the under or concave side of the
aerostat or to suit its height to all requirements, its head might
rise air-tight, of course, into the very balloon itseli, and be
there maintained in shape by suitable light stcel ribbing.

Now on cither side the car and perpendicular thercto, or
symmetrically and at whatever angle, there might go forth axles
of motion, and these axles might either pass beneath or through
the pendant horas of the crescent, coupled thereto if passing be-
neath them, or if passing through them, would do so through
fixed tubes concentric in direction with that of the axles, and
with joints at either end made impermeable to the space-filling
medium of the air-ship. Then to the ends of these axles, pro-
jecting as required beyond the tubes, would be attached such
paddle-wheels or motor-blades as required to propel the ship
through space; and by making the axles scparate or capable
of separate action, the one from the other, both would be made
to revolve or work at the same velocity for straight motion or
motion ahead in a vertical planc, or one of them to work slower
than the other when starting on a tack, or the one backward
and the other forward for specdy rotation of the vessel or a
change in direction, end to end.  And if the tail-end of the
acrostat were provided with a rudder, this could be easily worked
from the platform of the car by an cndless chain or rope
passing through sheaves and pulleys attached to the bottom or
concave side of the imitative bird, or again a screw or helix,, or
a pair of them (twin screws) could be as easily handled from
the car.

1 have as yct said nothing of the balloon in longitudinal
scction, nor of its plan or shape as viewed from above or
below; but from what 1 have said about a bird-like structure,
it will have been inferred that the rear end of the airship
should be like a lobster’s tail, and the whole bag of gas fan-
like in plan, while its head or nucleus should, except for its
concavity bencath, be like that of Newton’s great comet of 1680,
Halley’s comet of 18335, the six-tailed (feather-like) comet of
1744, that of 1811, and even those of by-gone ages, as of A.D,,
1006 (supposed to be Halley's, of 1835), are described in the
annals of the time as exhibiting a tail in the form of a scythe,
as if their mighty Hight through space (at a m'llion miles or
more an hour when under perihclion influence) as i concuvny
of the tail while traversing ethereal space, were akin to that
formed by birds traversing atmospheric space, or that their
heating of the cther in their concave surface had something to
do with an cthercal vacuum supporting them in space.

But I had better keep out of cther and get back into air,
‘with the concluding remark that such a shape of balloon
cross-section would, in case of collapse or of a rapid coming
down, in casc of a burst or rent in its enclosing skin, causc
it to fall on its horns, which, being made of certain amplitude
or thickness and lower rounded edges, as I should have said
before, would act as buffers on land and water to deaden the
fall or forcc of impact. The balloon, it is likely, should be
ribbed, and all its ribbing and impelling machinery be made
again in imitation of the bird, of light steel tubing (birds’
bones being hollow), thus affording increased strength with
less material, and as such ribbing would, even in case of a
burst and escape of gas, maintain the shape and keep the
cnclosing material in position, this would be highly conducive
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to the prevention of accidents, since even without the gas
within i, the outspread cotton, cloth, or silk, or of whatever
waterial the coverings were made up, would be sure to stay the
velocity of descent and effectively prevent casualties, and here
again we take our cue from the bird; for though when, after
soaring it perceives its prey, it swoops or shoots down like
an arrow, closing its wings aund the feathers of its tail the
while, but when near the carth it spreads them agamn to break
its own fall, which otherwise would prove as fatal to it as that
of 1 man not armed with a parachute for the purpose of
retardation.

Qucebee, October 2s5th. C. BAILLAIRGE, C.E.

LUBRICATION OF STEAM CYLINDERS.

I’ropu‘ cylinder lubrication is a much more prominuu
factor in the performance of the steam engine than most engi-
neers or engine users suppose.  For years its importance has
been fLCO[,lllZ(.d by the experts, the inventors and designers of
high-grade engines, and a more correct estimate of its intlu-
ence has pervaded the rank and file; still, it will be a matter
of surprisc to many to learn that with the exception of the
initial condensation of steam, the greatest loss about a steam
engine is due to the friction of the slide valve and piston,

In their new catalogue, just received from the Detroit
Lubricator Co., of Detroit, Mich., is given some very interesting
data on this subject. It consists of reports of the results of
tests made at one of the most prominent testing plants in
the United States, not by the makers of lubricators, but by
mechanical engineers, who are purchasers and users of these
articles. These tests prou.d that with a well lubricated slide
valve and cylinder, an engine can do 35 per cent. more work
than when these parts are not well oiled.  That these results
are pot exceptional, it might be added that they have been
approved by a great many of the leading American cngineers,
and Prof. R. H. Thurston, of Cornell University, in his book
on Friction (recognized as the standard work on this subject
in engincering circles of the United States and Europe), esti-
mates the loss due to imperfectly lubricated slide valves at
from 235 per cent. to 350 per cent. of the energy of the steam
uscd.

Sight feed lubricators are designed to prevent this loss of
power. There are different kinds of different degrees of merit,

some very crude, and many very thinly disguised imitations of
antiquated patterns.  As an illustration of the progress that
has been made in these devices, we insert cut of the improved
standard lubricator for stationary engines, made by the above-
named company. Initareincluded all the improvcmcnts and ad-
vantages, which in their more than 20 years' cxperience, they
have found to be necessary or desirable.  Among these ad-
vantages is its heating channel.  This cxtends through the

body, between the upper sight feed arm and the support arm,
and it is always filled with steam from the steampipe. Thus,
no matter how cold the weather, or how heavy the oil, the same
number of drops per minute is always maintained, and perfect
Jubrication assured under all circumstances. The globe valve
in the support arm makes it easy to attach, and allows the
lubricator to be removed at any time, for repairs or otherwise,
without letting down steam.  The necessity for repairs, how-
ever, is a rather remote contingency, as each lubricator made
by this company is tested at a pressure of 300 lbs. before it is
allowed to leave the factory.  Perhaps the best evdence of the
merit and popularity of these goods is the fact that more than
450,000 of them are in use on the engines of almost cvery
country of the globe, so that their motto, * We Lubricate the
World’s Machinery,” is not such an exaggeration as nught at
first sight be supposed.  Our readers will find the new cata-
logue referred to, to be quite an acquisition to their liorary,
and very useful for reference. It shows the full line of sigat
feed lubricators, kerosene oil injectors, glass and brass oilers,
oiling devices, valves, low water indicators ete., made by the
Detroit Lubricator Co., and a copy can be obtained free by
addressing the company at Detroit, Mich,

DIRECT AND ALTERNATING CURRENTS,*

You are all aware that direct or continuous currents are
so called from the quality which they possess of maintaining
a uniformity of direction of flow with regard to the conductor
through which they are passing. Direct currents, however,
are not always of constant pressure; but arc often intermit-
tent or pulsatory in their character, and under such conditions
exhibit many of the characteristics of alternating currents,
which are constantly fluctuating with more or less rapidity from
a positive value to the opposite or negative value many times
in a second. The frequency of commercial alternators vary-
ing from 25 to 140 complctc periods or cycles per second.

1 shall not attempt in thd short space of time you have to
listen to me to-night to skim over the whole field, but will
confine my remarks more particularly to the kind of clectric
currents the stcam engineer is more apt to come in contact
with.  The rapid strides that clectricity is taking makes it
important that all should familiarize themselves withithe laws
governing this subtle force. Most any of you are liable to be
placed in a position where you will have charge of one or
more dynamos for generating clectric current for lighting or
power purposes, and it is to dynamo clectric current that I
shall more partizularly refer to-night. I assume that you are
aware that mectullic substances are good conductors, copper
being the best commercially.  Also that most other substances
are poor conductors, some being such poor conductors as to
be termed insulators, such as glass, porcelain, dry wood, paper,

ALTERNATING CURRENT DYNAMO.

and cloth. The great Faraday, who may well be called the
father of the electric dynamo, discovercd in 1831 that when a
coil of wire was made to approach a magnet, an clectric cur-
rent was momentarily cstablished ip the coil, as indicated by
the deflection of a galvanometer cennected in circuit with the
coil. This discovery was followesd by a serics of experiments
probably unequalled in any branch of scientific research for
brilliancy of perception and clearness of reasoning power. This
philosopher, before his death, gave to the world the funda-
mental principles upon which the dynamos of to-day are
constructed.
Starting with Faraday’s yrinciple of induction, let us con-

struct a very simple form of dynamo. Take an ordinary
horse-shoe magnct and for simplicity I will show a singlc

$Paper road belore the Canadlan Assoclatlon of Statio Engl T
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turn of wire arranged to revolve in the magnetic ficld, if to the
two ends of this coil of wire we attach a pair of rings, and on
them place two strips of thin sheet copper for brushes to cou-
duct the current to the outside circuit.  We have ali that is
essential for our dynamo. 1If in the circuit of this clementary
dynamo we plice a galvanometer—which is an ntrument for
indicating the Row of clectric currents—we shall find that as we
turn the coil about there will be a deflection ¢f <':¢ pointer of
our instrument, first in one direction, then in . - opposite, as
the coil in our dynamo assumes first one, then the other posi-
tion with regard to the magnet.  We have produced then an
alternating current.  If we wish to obtain direct currents, we
must change our construction, and substitute in place of our
two rings a commutator, which in its simplest form consists
of two sections. \Ve will split a picce of tube in two, and

mount it on the spindle in place of the rings, conuecting one

SINGLE COIL DIRECT DYNAMO.

end of our wire to one part. the other end to the other part,
insulating the two parts {from cach other, so there will be no
clectrical conmection between them.  Again, we rotate the
coil, and we shall find the galvanometer deflection takes place
always in the same direction, but comes to zero at cach half
revolution of the coil.  We can represeat by a curve just
what takes place in the coiis or armatures of these two forms
of dynamos during the period of one complete revolution.
Just as the steam engine indicator represents the pressure at
every part of the stroke, so our curve will show the clectro
motive force at evdry point of the revolution.

The E.M.F. (clectro motive force) curve of our alternating
dynamo. starting from a linc of zero potential, will rise more
or less abraptly, depending upon the design of the dynamo to
a point of maximum positive potential, then droop, and passing
the neutral or zero potential line. descends to the point of maxi-
mum npegative potential.

The most desirable form of all-round work, and the
one which most modern, well-designed alternators follow, is
the sign curve.  Though many single phase alternators, which
are perfectly satisfactory for lighting purposes, depart consid-
crably from this form and show a peak-topped, and some a
flat-topped, curve. The E.M.F. curve of our direct current
dynamo differs from the alternator for the reason that the
commutator replacing the collector rings slips from under one

.
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brush to a position under the opposite brush, just at the
moment the current in the coil is about to reverse, and instead
of descending below the zero line, it again ascends, making
in a complete revolution two curves, similar to the first half of

our alternating current curve, both of which are above tac
zero Ime. duch a curve represents a séries ol impualses 101-
lowing cacit otuner witn every halt revotution, and woutd not
make a satistactory current for practical working.  Utaer
evils would aiso creep in, as we muluphed the numoer of turns
to obtain tne commercial voltages which would proauce vicious
and destructive sparking at tae commutator.

To obtain a commercial dynamo for direct currents we
must then ater our design, and wstead of using a large nume-
ber of turns of wire in a single cou, we must dividé tuese turns
into a number of smaller coils, and turmsn segments in our
commutator to correspond witit the mcrease in numper ol
coils.  We will first see tne ettect of two cosls spaced equatsy
around the periphery of our armature witn a segment attacaed
to cach end of the coils.

Now, it we trace an electro motive force curve irom this
armature, we shall find tnat tae pressure does not fluctuate so
much as with the former arrangement, and instead of drop-
ping to zero at cach half revolution, the pressure is always
maintained at a point of considerable pressure, for tne reason
that soon after a coil has passed into a position in tae field,
where the rate of cutting lines of force is less, the commu-
tator sections corresponding to this coil have slipped from
under the brushes, and the sections connected to the other
coil have passed under and into contact with the brushes, and
supplics the circuit with a fresh E.M.E. rising in potential, the
other coil in the meantime is out of circuit or idle. If, instead
of two coils we employ a still larger number, we conti we the
process of smoothing out till we finally get a practically con-
stant pressure throughout the revolution.  Also, as we mul-
tiply the coils we shall find it desirable to avail ourselves of tne
E.M.F. generated in the coils, which are not in a position of
maximum potential, and utilize the potential of coils rising to
maximum and descending to zero; this will also materially re-
duce the sparking at the commutator.  Thus, all the coils in
a commercial dynamo are connected together, and loops taken
to the segments of the commutator, except in a few cases,
notably the Brush arc dynamo.

So far the dynamos we have been considering have been
constructed without iron in the armatures, but as iron is a
much better conductor of the magnetic lines of force, which
arc depended upon to induce the EALFE. in our coils, it would
evidently be better to introduce an jron core into the structure,
thus reducing the rcluctance of the magnetic circunit.  Also
we have ised a permanent horse-shoe magnet, whercas we can
obtain a much niore densc and powerful magnetic field by
using an clectro magnet, which may be obtained by passing
the clectric current through a coil of wire surrounding an iron
corc. The shorter and thicker .we can make the magnetic
circuit, the less energy there will be required to produce the
magnetic ficld, and wide air spaces are to be avoided, as they
offer scrious resistance to the flow of lines of force through

TWO COIL DIRBCT CURRENT DYNAMO.

the magnetic circuit.  Part of the clectric current generated
by the dynamo itsclf is generally utilized to excite the ficld of
direct current dynamos, though alternators are usually scpar-
ately excited by a smaller dircct current dynamo.  What
applies to the magnetic circuit in a direct current dynanio is
equally true in regard to an alternating current dynamo. Care
must of course, be taken, to insulate the copper of the clectric

_circuit from the metal which is used for the magnetic circuit,

as well as to insulate the various turns or convolution of the
clectric circuit from cach other, so as te aveid short circuits.
From what has been said, 1 trust you have been able to
form a fair idca of the manner of obtaining both alternating
and dircet currents by means of the dynamo clectric machine,
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which is only a picce of apparatus for transforming the mechani-
cal energy of the water-wheel or steam engine into clectrical
cnergy.  There are several types of direct current machines,
but they can be divided into two principal classes—constant
current dynamos and constaut potential dynamos.  The con-
stant current dynamo is used principally for arc lighting, the
How of the current remaining fixed while the ENLE, increases as
the arc lamps or other devices are added in series.  The con-
stant potential dynamo is the type generally used for incan-
descent lighting and power purposes.  This type of dynamo
1 designed to maintain o constant EM.F. or pressure, and
the current is increased as lamps or motor are added to the
circuit in multiple Alternators are also built for constant
current and constant potential, though the former are not much
used at present.

Direct currents are generally used at low EMLE., 110 to 125
volts being common for hglmng plants, though in arc dynamos
the pressure in the larger sizes reaches as high as 8,000 volts.
At 110 to 125 volts, of course, Jarge conductors would be neces-
sary to supply any considerable amount of e¢nergy, which
necessarily confines this type of dynamo to limited arcas, so the
work can be reached without too large an expenditure for
copper conductors.  The alternating currents, however, on
account of the facility with which they can be transformed
from a high to low voltage or vice-versa. without the necessity
of any moving parts in the transformers or convertors, as such
devices are called, are generally used for transniitting cnergy
to greater distances, and for distribution covering areas of
many miles, the Niagara power being transnutted 26 miles to
Buffalo by alternating currents generated by 35.000 h.p. two
phase alternators at 2,000 volts transformed to three phase
alternating currents at 10,000 volts for the transmission and at
Buffalo transformed from 10.c00 to abont 340 volts alternating,
which is then transformed by rotary transformers into direct
current at about 33b volts for supplying the street railway
motors.  As can be seen from this instance, the flexibility of
the aliernating current system is wonderful, particularly when
it is understood that these transformations take place in the
static transiormers with a loss of less than 2 per cent. for cach
change, the greatest loss for any change being in the rotary
wransformer, and cven this is obizained at an expense of about
5 per cent.  Under the high pressure alternating currents are
transmitted with allowable loss and transformed to the lower
and safer pressures on the spot where the current is to be
utilized. It is difticult in so short a space to give much of an
idea of cither dircet or alternating currents, not to mention
their differences, but have tried to touch on a few points, which
I hope will awaken suflicient interest to bring about a deeper
study of the subject.

PI1G IRON AS A TRADE BAROMETER.

It was Lord -Beaconsfield who pointed out that the chemi-
cal market was an indicator of the trade conditions of the world.
When chemicals were active, trade and manufactures flourished,
and when the chemical market was depressed, trade languished.
F. S. Evans, of the well-known bicycle firm of Evans & Dodge,
Windsor, Ont., shows that pig-iron is c¢ven beiter than chemi-
cals as a trade barometer, as it is the ounly great staple that
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It may be noted that the preseat tendency of prices in pig iron
confirms the correctness of Mr. [Evans' instructive table.

EVADPORATIVE CONDENSER OR COOLING TOWER.

Recently President E. J. Philip lectured Lefore the Ham-
ilton branch, C.A.S.E., on this subject. The substance of his
remarks was the same as his paper read at the Brockville con-
vention, and published in full in the September number of
Tur Cavamian ENciNeer, with some additional explanations
and matter, bringing the discussion up to date.  We append
the portions of his lecture not found in previous numbers, the
whole making a complete statement of the question:

The evaporative condenser or cooling tower is made to
operate where the supply of water is limited, or where it has
to be bought.  This apparatus is in every way the same as
ar ordinary condensing plant, except that in addition to the
air-pump and condenser there is a tower for cooling the water
after it has been heated by condensing the steam. Its con-
struction will be taken up later on.

This apparatus is the outgrowth of th(, increasing number
of steam power plants in, recent years. with vastly increased
h.p. capacities, which has of necessity raised the price of the
lower grades of coal.  Whenever fuel goes up in price, or
where the quantity is increasing, duc to increased load, the
stecam user begins to look around for some means of reducing
the rising fucl account  During the last few years, engineers
have had cvery opportunity to put in what may be called
*“1ideal plants,” and others have had the opportunity to improve
the plants under their control.  How far many have suc-
cceded is known only to themselves: if any part is a success
it becomes known, and is copied or improved on. The prin-
cipal improvements during the last few years have been duc
to higher steam pressures, increased number of cylinders, and
where water was at all available, running condensing; and the
absence of water in sufficient quantity to use for condensing
purposes at a point where it is desirable to locate a power
plant, has caused it to he located at some remote or less desir-
able point, the necessity of having water for condensing pur-
poses being recognized as leaving no alternative.  The cost
of running condensing and using water from a city main is
out of the question, as it costs more for water than is gained
by condensing: this being the case, it formerly left no alterna-
tive but run non-condensing, or build the plant where there was
an abundant supply of water without regard to the disad-
vantage of the location.

This has been overcome by improvements in an apparatus
that has heen used for years in a crude form for other pur-
poses. The first purpose it was used for was for cooling water
that had been used for cooling heer.  This form of tower was
simply a square frame work. filled with brush or limbs of trecs.
the water was pumped to the top through a sprinkler, and in
falling over the loosc brush it spread out in thin sheets over
the surface of the wood. and was acted on by the air, the
warm water causing a current of air to circulate through the
filling. The present tower is simply an improvement on the
original form, and when used in conncction with a steam
engine it takes the place of a natural source of water supply.
\Vith this apparatus a plant can be made to run—condensing,
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Evans has. with great patience, worked out the accompanying
graphic table, showing the fluctuations in pig iron back to
1834. these being taken from American prices current, as
quoted in the markets and trade papers. It is remarkable
with what exact regularity the periods of high and low prices
recur. not only in these short cycles, but in the long cycles.
For instance, taking the range of highest prices, we have a
long cycle of cight years, nine years, and ten years, recurring
in the same period as time goes on: and in the lowest points
there are similar periods of nine years, seven years, and cleven
vears, which are repeated in regular order from 1834 till now.
Trojecting the lines forward into the future, we find that pricss
will continue to risc till they reach their higlest point, in 1899.

with less water than it can run non-condensing., The reason
of this I will explain after a description of the tower, which
will now be in order : The cooling tower is usually square
or rectangular in form. but it is sometimes made round, and
is filled with partitions. The partitions may be made of any
material.  The Worthing tower is filled with tile, the Barnard
tower is filled with wirc netting, the Gradier with wood, and
sheet iron has been used by different parties.  Any material
that will give a large surface will do, the object of the parti-
tions being to spread the water out in thin shcets over the
surface. The partitions do not extend to the bottom of the
tower, but a space is left below them into which a fan dis-
charges air. At the top of the tower a distributer is attached
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to distrivute the water over the partitions.  Now, the action
is this: Imagine an engine running condensing, and taking
its injection water from the bottom of the tower (into which
a quantity is put when the tower is first started). Now,
when this water has condensed the steam, and passes on to the
air-pump, instcad of the pump discharging the water to the
sewer, it discharges it to the top of the tower into the dis-
tributer, where it is cvenly distributed over the filling. It
spreads out in a thin film or sheet, and passes slowly down the
partitions.  The fan is running, and its air is passing’up be-
tween the partitions, and acts on the water in two ways,
thereby cooling it by the time it reaches the bottom of the
tower sufficient tu again condense more steam. The way in
‘which the water is cooled is: First, the water looses some of
its heat by radiation from the piping between the tower and
condeuser, also from the sides of the tower. Next, the air
is raised in temperature, carrying off heat in this manner, and
the last, and by far the greatest cooling effect, is obtained by
the air evaporating a certain quantity of the water, carrying off
heat in the vapor as latent heat.

1 made the statement that with this apparatus a plant can
be run, condensing, with less water than it can be run non-
condensing, and 1 will try and prove this. Take an engine
running non-condensing, and using, say 25 pounds of steam per
h.p. per hour, and taking its water from the city main; if it is,
say 100 h.p., it will use 2,500 pounds per hour. Now, this
water is being exhausted out into the air in the form of steam.
If we attach a condenser and cooling tower to the engine, and
it saves at the engine, say 20 per cent., the engine will use 20
per cent. less water, which will make the water consumption
20 lbs. per h.p. per hour, or 2,000 pounds per hour for the
100 h.p. When condensing, instead of the water passing off
as exhaust steam, it is pumped into the cooling tower, and for
every pound of water cvaporated by the air, sufficient heat is
carried off to cause a cooling cffect sufficient to condense one
pound of stecam. If all the cooling effect that took place was
due to cvaporation, there would be water neither gained nor
lost, as there would be as much evaporated as condensed, but
as I said before, a certain cooling effect by radiation takes
place, and the water cooled in this way can do the work of
cooling, and is not evaporated. Then the risc in temperature
of the air carrics off considerable heat without evaporating any
water, so that between these two, sufficient water is saved to
cause a slight overflow from the tower all the time, and as
the boilers are using 20 per cent. less water, it follows that in
this way you are running condensing with 20 per cent. less
water than you can run non-condensing.

The tower that was built this summer where I am em-
ployed is a rectangular structure, 19 feet high, with a vapor
stack on the top, 9 {eet in diameter, and 26 feet high; the body
of the tower is 1ox12. It has an 18-inch water space at the
bottom, and two five-foot fans. The filling is 12 feet long,
and principally wire.  The distributer is made-of pipe, and
works very nicely. The tower runs in conjunction with a 500-
h.p. surface condenser, with combined air and circulating
pumps, built by the Northey Co., of Toronto. The condenser
has 800 brass tubes 8 feet long, making over a mile of tubing,
with 1,600 stuffing boxes. The water leaves the condenser at
from 120 to 128 deg., and is cooled by the tower to from 68
to 90 deg., according to the amount of air. It is possible to
get almost any cooling cffect by varying the quantity of air;
the water has been cooled to 60 deg., with the outside tempera-
turc at 78 deg.

DYNAMO TROUBLES AND HOW TO OVERCOME THEM.*

With modern uses of electricity, the increase in the demand for
light and power has, in many cases, proven too much for modern
power stations to meet. These plants, installed ten or fifteen years ago,
when the general application of electricity to purposas of illumination
first became cvident, have now become obsolete or so far behind the
times as to be unable to furnish a satisfactory service. These same
installations under ordinarv circumstances, to the uninitiated, appar.
eatly give perfectly satisfactory results, and the question is often asked
by directors of companies, ** Why purchase new machinery when we
are filling the bill with the old? We bave bad a few mishaps, it js
true, and the power bas bezn shut off for a short time now and then,
but what does it matter if we do stop for a foew mioutes, or even hours,
if we give all that is nccessary during the rest of the time 2"  Now the

. Pagcr read at tha meetlog of Hamliton No. 2 C.A.S.B,, Tuesday aight, October
12, 1897, by Pctcy Domville, of tha Westinghouss Company, Hamuton Ont.
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consumer of the present day when he pays {or a thing expects to get
it. It isso with the man who is depending on the electric company to
light his house or to furaish power to run his shops, as the case may
be. It isin nine cases out of ten that the power is shut off at a critical
moment ; hence it is that theso companies with obsolete machinery
fail to keep their customers, many of whom feel compelled to install
the more isolated plant.

With the introduction of so many of these isolated plants it becomes
necessary for the stationary engineer of the present day, who is called
upon to take charge of dynamos and motors in connection with his
engineering duties, not only to be posted thoroughly as to the care and
running of his engine and boilers, but to be somewhat of an electrician
as well. Many times he is compelled when he takes a position to run
chances i the machinery not getting out of order, and how often is
he censured for the apphratus getting out of order when the injunc-
tion has been laid against him not to meddle with any portion of the
machine or its adjustments. No engineer can take charge of an engine
and boiler until he has passed a thorough examination as to his fit-
ness, Still machinery, far more delicate and liable to get out of order
is forced upon him, A mischievous person with a little smattering of
electricity can give him no end of trouble, when if the engineer thot-
oughly understands the machinery he could easily locate or determine
the cause.

It is not essential that he should cram his head full of the theory
of that'** mysterious force,” but he should endeavor to post himself
thoroughly as to the care and running of any electrical apparatus which
may be placed under hischarge. The modern dynamo is, as a rule, a
well built machine, and if proper care be taken should require very
little attention; but accidents will happen, and many dollars have been
lost through the engiaeer not knowing what to do in case of au emer-
gency. I will therefore endeavor to give you a few hints as to the
careof a dynamo, aod an idea of some accidents which are Yikely to
occur, and the best way to look for and repair the same.

To begin with, the position of the dynamo cannot be too well
looked after. More often than not, little consequence is attached to
this importaat point, the dynamo being pushed into some dark, out.of-
the-way corner, where not only is it next to impossible to see, should
anythiog go wrong, but where it cannot be kept clean. It is most de-
sirable that the position chosen should be in a cool, dry place, free from
dust, where the machioe can be readily seen and of easy accessibility,
This condition is not difficult to fulfill, and the engineer will benefit by
itin the end. Plenty of room on all sides should be allowed, as it is
not the most pleasant thing in the world to handle in cramped quarters
a dynamo which may be running at a high rate of speed and voltage.
1In choosing a place for a dynamo the switchboard must not be for-
gotten. It is true that there may be but one switch and fuse block, but
it is important to have them where they can both be seen and reached
without loss of time. If possible place the switchboard and dynamo
where they and the engme can readily be seen from one point, and
where in case of emergency, they may be reached with the least possible
delay. For instance, if a fuse blows, it ought to be in a position whe-e
it would be quickly noticed. The chief object in selecting a place for
the dynamo which is free from dust, is that dirt is one of the elec.
trician's greatest enemies, and it can safely be said that over fifty of the
so-called diseases of dynamos may be attached to this cause. A
dynamo, in fact any kind of electrical apparatus, cannot be kept too
clean. In cleaning, not merely a general wiping is necessary, but a
thorough inspection of every parct, lor it is the dirt ia the out.of-the-
way corners which gives the troubie.

Commutator.—In cleaning and inspecting a dynamo, perhaps. the
most important part to be attended to is the commutator. This, if it
has been properly looked after, should bave adark polished surface,
and every effort should be made to keep it in this condition. This can
only be acquired by cleanliness and proper adjustment and care of‘the
brushes. First—See that nodirt has lodged between the segments, or
between ths lead wires where they join the commutator bars. - A stiff
dry brush is useful for this purpose). This is important as many an
armature coil has been burned out owing to short-circuiting at the
commutator, caused by dirt or copper-dust accumulating at the points
mentioed.  Secondly—The commutator may be running sparkless
and no fear of trouble suggest itself to the engineer; when the
machine is stopped, bowever, careful inspection may show signs of
burning along the bars. This should be remedied atoace, for if allowed
to remain, the result will be badly sparking brusties and development of
flats in the commutator. A fine file should bo used tc smooth the
burnt parts, or if too far gone the commutator should be slightly
burned down. This latter practice is nearly always necessary in the
caseof flats It is difficult to explain just how these flats occur:
three or four causes are possible: (a) One of the bars may be of softer
copper than the rest, and so wear away faster; but this is not likely.

*(8) A partial disconnection in the armature at the part connected to
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the particular flat bar, will cause a spark at every half rovolution, so
biting away the bar. The trouble in this case will in all probability
be found where the lead wires join the commutator. (¢) Another cause
of flats is a badly balanced armature, which, vibrating badly when
running. will cause the brushes to jump and spark, burning away one
or more of the segments, 1f the commutator is & new one, particular
attention should be paid to keeping the segments firmly held " posi-
tion ‘This can be done by tightening the nut or nuts at the vad of
the commutator. The commutator should be frequently smoothed
with fine sandpaper, and oiled until a finely polished surface is

obtained

As before mentioned, the proper adjustment of the brushes plays
an important part in the care of the commutator.  There is no part of
the dynamo that will give the novice more trouble than the bru‘shcs.
and here again let me impress upon you the importance of cleanliness.
A clean well-trimmed brush, properly adjusted in its holder, screwed
down to Dbear against the commutator with just sufficient force to
prevent jumping and consequent sparking, and yet not so hard as to
cause excessive wear, shonld give little trouble, provided the commu-
tator is in good condition See then that each brush is properly
trimmed . that is, cut square across, and if copper, filed off at the
proper bevel. 1f carbon, the brushes should first be placed in the
brush holders, and a coarse piece of sandpaper inserted between them
and the commutator  Then by rocking the rocker arm, the l.)rushes
are worn away to the shape of the commutator.

There is no general rule for the thickness of brushes, but one and
one half the thickness of the commutator bar is near the mark. The
object is to have the brush wide enough to short circuit each section
of winding for a bricf time, in order that the current may be reversed.
The power of the entire machine being dcp‘cndt‘:m of course upon the
principle of a rapidly opened and closed circuit creating an induced
current, it is much casier to go astray in the thickness of brushes
when copper is used, as the angle at which fhey are set is apt to vary,
A very good practice is to make a cross-section of the commutator and
brush hotder full size in this maoner. Then by drawing in the
brush, the proper angle can be found, and a piece of wood the shape of
the brush can be cut for a template In adjusting the brushes in the
holders, take care that all the leaves, if copper, are in contact the
whole width of the brush : if not the result will be aspark, and the longer
the machine is allowed to run in this condition the worse it will get
This can be prevented by marking the length on your template and
making a gauge to set your brushes to. The same care should be
taken to see that the brushes bear on precisely opposite bars of the
commutator, or, if a four-pole dynamo, that they bear on. bars that
are a quarter of a circumierence apart. A very got?d w;‘;y is o mark
the commutator bars with a centre punch, <o that this adjustment may
be verified. Having properly cleaned, trimmed and adjusted thebrushes,
secing, of course, that they are all hrmly screwed to the holders, they
should be raised from the commutator by the hold-off catches and left
in this position ready for ruaning.

Outside of the commutator and brushes a general cleaning up is
necessary Remove all traces of dirt from the frame, lf)oking carefully
over all insnlators of brush holders, binding posts, switches, field coil
ends, etc.  Also between the armature and poie pieces inside the pulley
and around the foundation. Turn the armature round by hand to see
that nothing catches and no loose wires or waste are adhering to it, and
none of the binding wires are loose  Sec that the «il cups are full a.nd
drip properly 1£ self-oiling, see that the oil wells are tu!t Then, seeing
that all terminals are screwed down tight, the dynamo is ready to run
Just a word about starting the dynamo. First run your machine
with the brushes raised and main switch open, to sce that all is right
mechanically. Before closing the man switch make sure that the
voltage is correct and brushes do not spark. To correct the lanter
fault, rock the brushes forward or backward till a sparkless place is
found : then close the main switch 1 might here mention that it is
also imporiant 10 see that all dirt 1s removed from the switchboard
and connections. IExamine and clean occasionally the field rheostat

contact and contact shoe.

It would take too much time to go into all the details of the mis-
haps and breakdowns which are likely to happen in the running of a
dynamo, but I will mention a few most likely to occur

Durning Out of Armatures —1It is alinost impossible to give any
definite rules for the prevention of the burning out of armatures,
owing to the prehable cause of the trouble being difficult to foresce.
Still there are a few points which should be remembered in this con-
As before mentioned, short-circuiting at the commutator is

Burning of insulation under the binding-wires will short.
Short-circuiting in the armature itself is
another cause which cannot be foreseen All that can be done is to
let the coil burn out and repair it afterwards  In drum armaturces,
and in those forms of ring armatures, which are so connected that the

nection.
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windings cross one another, this evil may occur in consequence of the
abrasion of the insulation. Short-circuit between an imperfectly
insulated wire and the iron core beneath it is again a fruitful source of
trouble.

Field Magnet Coils --As a rule field magnet coilsgive little trouble,
but when they do the difliculty is hard to locate, owing to their com-
pactness. Disconnections and short-circuits are most common
When there is a disconnection the machine will probably refuse to
excite ‘tself. To make sure, the coils should be disconnccted at the
ends and tested. A common clectric bell will tell you if the wire is
continuous, If the wire is broken below the surface, the only way to
get at itis to unwind it. A short-circuit between any two of the
windings will have the effect of keeping the short-circuiting part cool,
whilst the rest is hot. The coil may be short.circuited on the framd,
which can be resied with the bell.

.Sparkin/; Brushes —Any of the following will cause sparking
brushes : Copper or carbon dust between sections of commutator ;
copper or carbon dust, or oily matter on brush-holders, causing leak to
frame; open circuit in armature, overload, brushes not at ncutral
point ; brushes covering too many segments ; brushes not making good
contact or loose in brush-holder: flats in commutator; too weak a
field wire of armature touching pole picces.

A dynamo that has been giving little trouble suddenly ceases to
generate.  On examination cverything is apparently in good order, and
yet it is impossible to get a spark from it. First look for an open cir-
cuit. This may be done with the electric bell, although 1t is not
always a sure test, as a ring may be obtained when a wire is broken
and held together only by insulation. Here dirt may play an important
part. Look clesely for it under the coupling screws, binding posts,
and between the brush-holder and brush-holder rod. A very small
particle may be responsible, as the following will show : An arc-lighting
dynamo ceased to generate in the manner mentioned. By short.
circuiting the brushes it was found possible to obtain a flash, while
outside of the brushes this was impossible. It was plain, then, where
the trouble lay. The brush-holder had already been examined, but on
azain looking, one of the insulators was found to be charred close to the
rod for about an cighth of an inch. This was causad by dirt lodging
between the insulatcrs and brush-holder. It was little, but enough to
grind the brush-holder on the frame. Other causes for machines fail-
ing to generateare explamed as follows . A dynamo standing idle for
some time may fail to light when wanted, through a wire in the ficld
circuit being broken and held together only by insulation ; or aifter the
connections have been taken apart for the purpose of cleaning and put
together again, trouble has been caused through crossing connections
to the field. An expert leaves an engineer in charge of an arc machine,
and is called back without loss of time, as the machine will not work,
and he Gnds the switch open in the field circuit.  \When closed, the
trouble ceases —in this case the trouble being caused by a matter so
trifling as to escape the mind of the instructor.

During a thunder storm a flash was noticed at a dynamo, follow-
ing a vivid flash of ligh:ning, and immediately all lights went out. The
dynamo field refused t> generate, giving the eogineer in charge the
mistaken idea that it was burntout. On investigation it was found
that the flash had been caused by one of the binding posts short-
circuiting on the frame, the result of lightning striking the line. An
enginecr after cleaning the brushus of a dynamo could not obtain a
spark fromit. He had forgotten to screw the lower brushes against
the commutator. Another, after hunting for a long time, took the
cover off the fuse block and toun! the fuse blown. These experiences,
likely to be met with at an time, with any dynamo, are worth re.
membering These are a few of thase difficulties which will come to
everyone in the responsible position of electrical engineer. There are
many points about every machine which should be carefully watched,
and faults to be remedied before they become serious  There is much
than can be gained by experience, but a conscientious worker giving
all his mind 1o his duties, will find himself the gainer, {or each day’s
experience will teach some new point, and what is learned in this way
is not soon forgotten.

THE DAVIS BOILER.

The Davis boiler was fully described 1n Tur Cananiax ENGINERR
for June, t8y6. This boiler has been put in several boats, with such
resa'ts that the builders say there is no better boiler on the market.
They are tested to 4001bs. cold water. The great ment of this boler
over other similar boilers is, that there are pots on both sidesof the
fire, cach pot holding one gallon of water close to the hottest fire.
There is a strong prejudice against pipe boilers in Canada: but it is
fast disappearing as they become better made and better known. The
demand for them is increasing yearly, and the British Government is
now using them in naval construction.
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TOOL GRINDER.

The above cut represents a tool grinder using a 36 x 4-inch emery
wheel.  This machine is used for sharpening tools, and has many
advantages over an ordinary grindstone. It occupies less space; the
men stand ncarer the wheel, and are thus enabled to do better work,
the apron being sufficiently large and deep to keep the water from
the floor. An iron tank, easily reached, is placed under the wheel to

receive the water coming from it and catch the waste ground off, which
setties to the bottom, and when suflicient collects the tank®can be

quickly emptied. The water overflows from this tank comparatively
cleaninto a second tank, to which a centrifugal pump is attached and
piped to carry the water to the wheel, where a valve regulates the flow
to the desired amount ; the pump, being piped to the latter, leaves the
first tank free from pipe connections, so it can be easily handled. This
is an important feature. The emery wheel is surronnded by a floating
hood, except where the grinding is done, which prevents the water
flying off, and is quickly adjusted to the wheel as the latter wears
away. Water iscarried by a small iron pipe, and evenly distributed
on thewheel. Weight of the machine, about 2,250 Ibs; height from
floor to centre of spindle, 36 inches; length of self-oiling bearings, 8
inches; diameter of spindle, 23{ inches; spindle pulley, 12 x 5%
inches; floor space, 24 x 48; driving pulley on countershaft, 16 x 54
inches; speed of emery wheel, 375 to 425 revolutions per minute.
Similar machines are manufactured with the following size wheels:
12x2; 14X2%; 20x3; 26X 4, and 30 x 4, These machiues are
constructed with safety collars and special wheels with large holes,
which make the price of the wheel nearly as cheap as an ordinary
grindstone. The Springfield Mfg. Co., Bridgeport, Conn., special tool
makers, are the manufacturers of this machine, and will be pleased to
furnish further information.

STREET PAVING IN TORONTO.

The change in the popular mind in regard to paving materials is
shown by the risc and fall of the cedar block in Toronto and the
present popularity of brick. The city engineer's report, just issued,
contains a number of interesting tables. The present percentage of
the various classes of pavements is as follow: . —

Per Cent.

Cedar bloCK vovieeveriienennnnn, 42.23
Stone and SCOMa vieveevnreneirs seereoasescnnsonas .31
Asphalt .......... B X - 74
‘Wood on concrete RN .21
Macadam .....o000vionl veeieecesieces 15.43
Unpaved +..ieeieieeterieanioscrisnnsenniciinacsees 3098
Cedar block with asphalt between tracks....coeeveee 247

R A R T RN

cesersecae

Cedar block with brick between tracks vo.ocvueveeees  1.92
Macadam with stone sets between tracks .......0es 27
Brickon concrete..o.oovevainennns

100.00
Total cereeseess.257.40 miles,
1n 1881 there were only 116.85 miles of streets in Toronto, and of
this total G63.39 miles, or over half, had no pavement of any sort;
were, in fact, mud roads. Of the balance 51 miles were macadamized,
and only three and a half miles were paved with cedar blocks, the
best material then in use, with the exception of a few feet of stone
sets laid as an experiment. In 1882 the cedar block craze began, and
the mileage of cedar blocked streets rose to 13.41. This was doubled
in 1883, and the increase thercafter till 1891 was extraordinarily rapid.
Here are the figures of cedar block mileage in use for those years:

Years, Miles.

B R R )

1884 teiieiieriiettiietiiietatsennns et 33.76
£ S Cesssatiseaiateeains 39.84
55 PR 1 8-
-2 cees G411
1888 .. e eeas cie v Cereneeeas 79.55
81 T eeteeeenen .. 9220
2 7o o 10G.57
R T 7 S 116.83
18q2 N teeserssvseaes. 116.86

Between 1883 and 1890 the m\leage of macadam was reduced
from 54.27 to 36.63, largely by the teariog up of the latter material to
make way for a pavement that is neither so healthy nor of such lasting
qualities. The failure of cedar was made plain about 1890 and 1891,
and since that time, notwithstanding renewals of block pavements on
streets where property could not stand a more expensive pavement,
the mileage of cedar paved streets in use has fallen. In 1892 it was
116.86, in 1893 1312.19, and in 1896 103.70. while this total has
been materially reduced during the present paving season.
Asphalt was introduced in 1887, when a small strip was laid on Bay
street, between Front and King. Jarvis street was paved next year,
and the experience was so satisfactory that the asphalt mileage of
streets increased from one-quarter of a mile in 1888 to 14.61 miles in
1896. Some of the streets, like Bay and jarvis, laid almost ten years
ago, are still in splendid condition, and will last a long time yet without
renewal of the wearing surface Macadam is again being laid exten-
sively, the mileage having increased from 34.98 in 1893 to 39.71 in
1 9f. Vitrified brick for paving between the street railway tracks was
introduced in 1893, and some five miles of it is now in use. Asa
material for the full width of the street it was introduced in 1895, and
about a mile and a half was in use at the end of 1896. It is now being
laid very extensively on gravel foundations oa residential streets. The
general position of affairs will best be shown by comparing in miles
the amount of each of the leading malteriais in use in five year periods
since 1881 :—~

1881. 1886. 1891. 1898.
Cedar.....ooevuennn 3.51 48.99 116 83 108.70
Asphalt c..oocveinne oot 6.66 14.61
Macadam .......... 5092 47.36 36.39 39.71
Brick «...eciiin 1.32

AN ISOLATED SEWAGE DISPOSAL PLANT.

(From a Correspondent.)

The summsr hotel at Penetanguishene is situated on the foreshore
of an arm of the Georgian Bay, and is equipped with the latest and
best saniiary appliances, including a sewage disposal works, containing
several of the latest improvements in the sewage filtration. What
these new departures in sewage treatment are, is fully explained in an
article on sewage disposal cotnmencing on page 128 of the September
number of Tug CANADIAN ENGINEER.

I am told that often there are as many as 300 boarders, and when
that is the case there will be about 4,500 gallons, or 15 gallons
per head, per day, of sewage discharged, g5 per cent, of which will be
discharged between the hoursof 6 a.m. and 8 p.m. This will make
the amount of sludge or settlings in the settling tank about 450 Ibs.
per day, or 134 lbs. per head, probably reduced to one-half by decom.
position. This will have to be removed, though 1t 1s composed of o
per cent of water and only 10 per cent. of solids. I propose to describe
this Penetanguishene sewage works, because there are in it some
points that are unique, as well as efficient in their application, and
suitable in our climate for the proper working of the system all theo
year round, if necessary.

At Penctanguishene, only pure domestic sewage from water-
closets, baths, basins and dish water is handled ; storm or rain water
being very properly excluded. Suitable provision is made to extract
the grease from the dish and washing water discharged from the
kitchens before it comes to the junction where the waste pipes con-
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nect with the main drain. This Is a very important and useful
arrangement, because grease destroys the efficiency of drains and
sewage dnsposal works. Sece remarks on the subject of grease, on
column two, page 129 of the September number. After the sewage
from all parts has been gathered together, it is discharged intoa 350-
gallon settling tank. (This is somewhat too small for so many people.)
This tank has a discharge pipe in the centre, enabling the sludge to be
drawn out into a barrel or wagon that may be so constructed that no
offensive smell can be observed. \Vhen the hotel is working at its full
capacity a half ton of sludge may need drawing out every week, but
those taking it out can tell best when the thick sludge is drawn off.
It is a great detriment to the working of this disposal works that the
settling tank 1s compelled to be so near the house, which causes the
paper and excrement from the w. ¢. to enter it without any chemical
change or decomposition having begun, and the process of dissolving
paper and excrement into a liquid has to commence in the settling
tank, in place of the drains, which is gencrally done in town's sewage.
On sanitary grouads, it would also be unwise to use screens or sieves
before entering the tank, because they would cateh all the solids just
as they are discharged, and the screens would be rapidly choked, and
be very offensive to empty and clean.

Toovercome this difficulty the whole is allowed to drop into the
settling tank, and to prevent it accumulatine in one place or becoming
a solid mass, a couple of rakes are connect i to a central shaft which
can be turned round and thus agitate the mu.ss, causing it to more easily
dissolve. Of course the stirring should only be done the very last
thing of any night, so that the sludge will have time to settle before
much of it can overflow into the syphon tank, and never less than four
hours prior to opening the valve to run the sludge out, because in that
case only very watery sludge could be drawn. From the settling tank
the clear sewage is overflowed into a syphon taok which discharges its
contents over on to the irrigation filter every time the quantity ac-
cumulates to the amount of 400 gailons.

The sewage when discharged from the syphon enters a conduit
8734 feet long which runs the whole length of the irrigation filter,
having a branch pipe on ecach side every two feet, which thoroughly
distributes the cleared sewage equally over the surface of the filter.
At the bottom of the filter bed there is a similar set of drains
to collect the purified cffluent and to convey it into the bay. The
conduit and distributing pipes are placed about 15 inches below the
surface, carefully buried and covered with gravel and sand, the whole
topped with sods, which prevents any smell arising. and if the works
were used in winter it would also prevent any injury to the filter from
severe frosts. A thorough explanation is given in the September arti-
cle, showing why and how all filters purify sewage; proving thatit is
not the filtering material that does the purifying alone, but the mi-
crobes and bacteria that lodge in it. and that an ample provisionof air
should always be made to revivify and aecrate all filter beds, so that the
microbes can secure plenty of oxygen, and discharge the hydrogen they
evolve. Particular attention has been given to this requirement at
Penctanguishene, and though the surface of the irrigation filter bed is
nearly air-tight, or will be when the sods get well knitted, air flues are
so arranged that an abuandant supply of atmospheric air can be
drawn in as needed.

1t will be noted that the flushing machinery discharges 400 gallons
every 1} hours during the day, and nine hours during the night. It
will take about thirty minutes for each flushing to pass down through
the sand and gravel filter. \When passing down and through the
filter it is forcing the air the gravel contains dawaward before it, and
a fresh sapply of air follows on after the sewage. Thus, the filter is
revivified and aerated after each flush, and after each flush it takes a
vest for 45 minutes during the day and 83 hours between cach dis-
charge during the night. which should keep the microbes in a healthy
condition and rcady to do their work. The filter, or what may
be properly called an artificial irrigation land filter, is 8s
fect by jo0 feet, 377 square yards or about 1¥ yards w0
clean the sewage from cach inhabitant when the hotel contains 300
persons, giving about 1z gallons of scwage per yard per day,
which is very easy working. and could be more than doubled with
safety. The desigaer of this actificial land filter, and the arrangements
for acration and revivifying the filter are worthy of commendation, bat
in any future works of thekind it would be wise to give more space for
the settling process, and a little improvement in tank arrangements.
Whoeser brought forth the idea of distributing the sewage on land
below the surface, did a great deal toward solving tbe difficulty of
being able to irrigate land with scwage during hard frost, and of pre-
venting offensive smells from such works in hot weather.

1 mighe also state that the Penctanguishene irrigation filter is high
and dry above high water mark, even at its lowest point, and can never
boe waterlogged or drowned and have its cfficiency impaired.

The design 2nd arrangements are a model worth copying by those

desiring a sewage system on that principle. At Penetanguishene, the
elevation of the hotel being over 2o feet above the water line of the
bay, made sewagedisposal by irrigation easy ; good fall and ventilation
could be introduced, but there are few private dwellings or hotels
placed in so advantageous a position as this.

The system of distributing the sewage over one {oot below the face
of the soll was adopted in Great Britain several years ago, for the pur-
pose (so it was stated at the time of introduction), of being able to
plough the land without impediment caused by the usual ditches and
pipes used to distribute the sewage on top.

Dr. Bryce, Secretary 1o the Board of Health, in his printed rcport
on the personal inspection of this sewage warks at Penctanguishene,
dated Juoe 7th. 18q7. states that ** perhaps the most satisfactary feature
of the new improvements is the sewage disposal works They are an
admirable illustration of good engineering and mechanical work ap-
plied to carrying out the method of sewage filtration by surface irri-
gation.”

CLIMAX FROST DOG.

An illustration is given herewith of the Climax Frost Dog,
designed and pateated by the manufacturers, McOuat & McRae,
Lachute, Que  This dog.wcighs enough to drive intoa log. By press-
iog a spring the head is detached from thescrew, and its ows weight

will send it into position in the log. Then by simply pressing a latch,
it is instantly released without the use of a2 hammer. The advantages
of these points arc manifest to evary sawmill man, and 1o other frost
dog will accomplisb these results.

CANADIAN SOCIETY OF CiVIL ENGINEERS.

The first meeting of the season of the Canadian Society of Civil
Engincers, was held Oct. 14th, \V ]. Sproule in the chair. The
secretary reported a number of applications for admission and for
transfer, which had been considered by the council and classified. It
was also announced that the society had agreed to lease the new
premises from the Bank of Montreal. The discussion on Willis Chip-
man’s paper on the Separate System of Sewerage in Ontario, was
then opened, Messrs. Van Buskirk, Ardagh, Bowman and Chipman
taking part in the discussion. A paper on Fortifications, by C R. F.
Coutlee, was then read, and an informal discussion on the necessity of
military trainiog in our engineering schools was held, after whichit
was moved by Wm. McNab aod seconded by C. H. McLeod, that
the thanks of the society be tendered to Mr. Coutlee for his interesting
paper on Fortifications. The meeting was then adjourned,

At the meeting of the socicty on October28th, J. A Waddell, con-
sulting enginecer of the Kansas City, Pittsburgh and Guelph Railway,
and permanent engincer of the Omaha Bridge and Tramway Company;,
gave a Jecture on the subject of ** Bridges.” This wasa continuation
of the lectures given last year to the students of applied science at
McGill University, and all of them are chapters of a.book which is to
be published next Janoary. We must not forestall the book by quoting
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verbatim the really valvable matter which it will contain. In Tus
Cananian Excinger of November last, however, we gave a few hints
of Mr. \Waddell's contentions for greater beauty in construction, and a
few specifications of bridges which he had already constructed. The
lecture before the Civil Engincers’ Society was on * Cantilever Bridges
and the Designing of Piers.”” He objected to the general though false
notion that cantilever bridges were always economical, and gave a
complete list of the numerous stresses which have to be calculated
upon. Instances were found in the bridges either erected or to be
erected in Japan by Mr. Waddell. Some advice as to anchorages fol-
lowed, and then some criticism on the largest cantilever bridges in the
world, namely, the Queen's Ferry in Scotland ; Lansdowne bridge over
the Indus, India; railway bridge at Memphis over the Mississippi,
and the Red Rock bridge over the Colorado River. The lecturer then
treated of how to design the best piers for different kinds of crossing,
and how to proportion them, with criticisms on the cofferdam, pneu-
matic and open dredging processes. These lectures are taken up
largely with claborate calculations and masses of data, which, when
published, will make a most valuable reference book, and probably
save days of original figuring to very many bridge desiguoers.

CANADIAN ASSOCIATION OF STATIONARY ENGINEERS.

The following Is a corrected list of the officers of the C.AS.E.,
No. g, Berlin, Ont.: Wm. Oelschlager, past presideat; Geo. Steinuetz,
president; Job Heyd, vice-president; W. J. Rhodes, secretary; Wm.
Tiedt, treasurer; ]. L. Bowman, conductor; Agt. Prizgodda, door-
keeper: S. Erglert, A. Arndt, A. Sararas, trustees. Meetings every
Friday evening.

Hamilton Association, No. 7, C.A.S.E., are holdiog open meetings
of instruction, two meetings each month, for the fall and winter, to
which the public are invited through the press.

The anaual dinner of Toronto branch C.A.S.E. will be beld on
the evening of 24th November at the Richardson House.

Toronto Association of Stationary Engineers is having open meet-
ings on the third Wednesday of each month at its hall, 61 Victoria
street, and invites all engineers and manufacturers. This month a
lecture on the * Coastruction of Boilers,” by the well-known boiler
maker, J. J. Main. All are welcome.

FIRES OF THE MONTH.

Oct. 4th.—E. C. Squire’s cheese factory, Norwood, Oat. Losson
building and machinery, fully insured, $1,200.——0Oct. sth.—Smith &
Elford's brick yard, Victoria, B.C., $2,500 damages.——Oct. 7th.—
The Edwards Trading Co., Limited, Thurso, Que., lost heavily in the
fire at South Indian, Cheney, and Racine, Ont. The total losses
amount to abont $30,000,a good deal of which was ipsured. This
includes 600 cords of woud at Sonth Indian, yoo cords at Cheney, 100
cords at Racine siding, a sawmill and planing mill and a shingle mill,
300,000 feet of lumber, 800,000 shingles. Total insurance $10,000.—
Oct. gth—Dominion Elevator Co.'s elevator, at Bagot, Man.—Oct.
13th—F. J. McMaous' sawmill, Bathurst Village, N.B. Loss, about
$3.000.— Oct. 14th—Bleach and Boiler Room of the Northumber-
land Paper and Electric Co , Campbeliford, Ont. Loss was large.—
Oct. 14tb—Spoolwood mill, at Sugary, N.B.——Oct. 19th—Kingsvilic,
Ont., business block, inclading A. G. Adams’ hardware. .Lgss; $4.000;
H. Scratch, bicycles, $2.500.—0Oct. 19th—Philp & Eckbardt's Fac-
tory, Esplanade street, Toronto. Loss,$15,000——O0ct. 20th—R. Metz-
Ter’s Cheese Factory between Violet and Wilton, near Belleville, Ont.
Loss, about $6,000.——0ct. 26th—Verity Plow Co., Brantford, Ont.
Loss, $25,000.

* Tye Electrician ™ Electrical Trades' Directory and Handbook
for 1898 (the big blue book), corrected to Jannary, 1898, containing a
very carefolly compiled list of British, colonial and forciga electricians,
clectrical engincers, electric light engineers and contractors, electrical
apparatus makers, plant and machinery builders, instrument makers,
electric bell makers and Stters, electric light, telegraph and telephone
companics, electric light, telegraph and telephone engineers, wire
makers and di2wers, and of all persons cogaged in clectrical pursuits
throughout. the world ; useful tables and data relating to electric light
and traction, clectric power transmission, telegraphs and telephones,
electricity supply companies, bome aand foreign Governmeat depart-
meats, etc, etc.; and a biographical section, giving interesting particu-
lars of the careers of about 305 cminent men connected with electricity
in all its applications, with many portraits. Full particulars will be
sent immediately on application to The Elewtrician -office, Salisbury
Court, Fleet street, London, E.C. “This valuable work will be issued
January 1st, 1898.
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A sTRIKE of gold-bearing rock is reported on the farm of Ira
Swayze, a few miles east of Jordan, Ont.

Tue Ontario Government is now completing the rcad into the
Saw Bill district as far as Saw Bill Lake.

Rosenk Werpen, Picton, Ont., has discovered a deposit of tour-
malin in one of the northern townships of the county.

Tur Harvey Hill Copper Mine, Megantic Coupty, Quebec, has
not closed down as was stated in our October number.

Tur American Asbestos Company bas sold its Black Lake, Que.,
mine, to L, & E. Wertheim, Frankfort, Germany, for $14,900.

J. C. Garvin, Denver, Colo., proposes to use a bromide process in
treating the black sand in the Saskatchewan, near Edmonton, N.W.T.

Tur Toronto Technical School is putting in assay furnaces,
intending to give instruction in mining processes during the coming

- winter,

Tue mill at the Golden Cache Mine, B.C., will be run during
November, and a clean up made at the end of the month to determine
the value of the mine.

E. C. Rosexzi, of the Canadian-American Oil and Natural Gas
Co., is preparing to make extensive borings for oil in Ontario, in the
neighborhood of Bellevilie.

Tue Rothschilds, of London, England, are reported to have made
an offer of two million dollars for the Sultana and Ophir gold mining
properties, near Rat Portage, Ont.

E. McCoxxer has had men recently up above Lake Temiscamin-
gue testing a new find of gold, and has every reason to hope, from
tests made, that it will turo out to be a rich find.

Tue Ruoth mioes, Sandon, B.C., will, it is said, put in a concen-
trator, and the Slocan Star Company has surveyed a site at Cody for
one to treat the ore from their Noonday property.

A pLANT has just been installed by the Canadian Rarnd Drill Co.,
Montreal, at Bruce Mines, Oatario, and it is hoped that such is an
indication of a revival of the mining industry in that section.

J. C. Ross, Pleasant Harbor, N.S,, is doing extensive develop-
ment work on 2 very promising property, at Tangier, N.S., which was
formerly owned by the Pittsburg and Nova Scotia Gold Mining Co.

THE copper-bearing properties in the neighborhood of Kaladar,
Ont,, arein demand. I. M. McMaster, Rochester, N.Y., is purchasiog
locations. He has bargained for John A. Carscallen's mine near
Flinton, Ont., for $1.500.

Tug large compressed air plant, recently installed by the Canadian
Rand Drill Co., Montreal, at the new pit of the old Sydney, C.R.,
mines, has been started and pat into service. The machine is of their
standard duplex type of the latest pattern.

AT Antigonisb, N.S., there has recently arrived a new plant
purchased from the Canadian Rand Drill Co. for the Purvis property.
The compressor is of the modern duplex type. It is expected that
within a few days this will be in active operation.

F. C. Inngs, of the Fern mine, Nelson, B.C, stated recently that
the new ten.stamp mill was working perfectly, and the percentage of
saving and amount of ore treated was greater than calculated upon.
The foundation for ten extra stamps is in position.

W. H. McNgi, managing director of the Anthracite Coal Com-
paoy, stated recently that the Canmore, NIV.T., mines arc now being
opened and turning out 1,000 tons per month, and the capacity of
anthracite mines will shortly be 3,000 tons per month.

. A. FrasBR, manager of the Government oil-boring operations
at Victoria, M.W.T., has closed operations for the season. A depth of
700 feet bas been reached at Victoria, with a slight flow of gds. At
Pelican rapids on the Atbabasca River there are good indications of
oil at 820 feet.

Gotp has been foundin paying quantitics ia the ore dumps of the
silver-lead  Highlander and Highland mines at Ainsworth, B.C. Max-
well Stevenson, manager of the Highlander, has received reterns of
$20.70 per ton “in gold, from assays made -at the United States assay
office at Charlotte, N.C.

OxE of the most ‘modern compressoss of its size that has ever
beea in Nova Scotla, was forwarded by the Canadian Raad Drill Co.,
the other day, to H. H. Faller & Co., of Halifax. The machine is
designed for both miningand high pressures, the air cylinders being
compounded and worked in conjunétion withan intercooler of the
Iatest type. The beads of the machine were of the hooded type,
which rendess the compressorin operation practically noiseless.
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] W.TyuriLL, the engineer, Hamilton, Ont., bas just returned
from the intetior of Northern Omiario, east of Lake Winnipeg, which
is known as the Lac Seul country, where he has been examining some
mining properties for an English company. Gold was found, it is
said, in considerable quantities.

A TesT of the gravel taken up by the dredge employed in clear.
ing out the ground for the middle pier of the bridge, at Edmonton,
N.AV.T., showed a very large prospect of platinum and a moderate
showing of gold. This is said to be the first attempt at prospecting
for gold in the bed of the Saskatchewan River.

Tue large plant which has just been insta led by the Canadian
Rand Drill Co., Montreal, at the Sultana property, is about ready to
start. The mill, which contains 30 stamps, is already in place, and
1t 1s expected that the whole will be working very shortly now. Mr.
Ross, the local engincer for the Rand drill people, has just returned
from there.

Tuere is considerable activity in mining in the neighborhood of
Thessalon, Ont. A party of wealthy Americans have bonded one of
the large properties and contracted with the Canadian Rand Drill Co.,
Montreal, to install a complete mining plant. They are going at the
matter in carnest and have a large force of men on the ground. The
machinery is already there and being set up.

Frorexce, Middlesex, Ont., is now attracting a great deal of
attention as an oil field. The development was only begun in Septem-
ber. but already a very successful well is being pumped, as we show in
another column  Very little can be ascertained as to the actual flow
at the well, but from the machinery being purchased, and the confi-
dent air of the owners, there can be no doubt of the value of the ficld.

AFTER a great deal of difficulty the heavy compressor and the two
immense boilers shipped some time ago by the Canawan Rand Drill
Co to the Foley Mines have arrived in safety. William Brown,
erecting engincer for the Rand Co., is hard at work with several gangs
of men laying pipe lines and pushing forward to completion the plant,
so that it may be started up within a fcw days now. The compressor
is of the modetn type, with compound cylinders, condenser, and other
modern and economical appliances.

AT the Mikado Mine back of Rat Portage, all is activity, and
preparations are being made for a ncw plant, lately contracted for
with the Canadian Rand Drill Co., through their Rat Pottage engi-
neer, Mr. Ross. The plant is to consist of one of Rand latest type
duplex compressors, and with a complete equipment of boilers, air
veceivers, drills and other accessories. The plant will be shipped
within a few days now, and transporiation arrangements ate being
made for its delivery at the mine

Worn has just been received by the Canadian Rand Drill Co., to
the effect that the guaranice on the large stamp mill erected at the
Crystal Mine has in cvery way been fulfilled, in fact the machinery
throughout has been found to surpass in every way contract specifica.
tions. The contract called for 2 complete equipment, from the supply-
ing of plans for the building, to the starting and operating of the mill
for thirty days. Since this a hoisting plant has been ordered and is in
daily operation.

WHiLE great stories of the Klondyke are abroad, Nova Scotia 1s
not behind  Within the last month large gold finds have been made
in various localitiecs  In Guysboro a new find, 17 feet from the surface,
gave from one shot $t,000 Capt. William McKenzie, who was dowa
to Renfrew, N S.. last week, reports a great find, 8 feet from the
surface, from 18 buckets of which $6.000 wastaken, being the wotk of
only three or four days. Two young men were the lucky finders.—
Colonial Standard, Pictou N.S.

AT River Herbert, N.S., the annual meeting of the Boston Coal
Mining Company {Limited) was held at the mines of the company.
The following officers were clected - H. C. Whitney, president; ]J.
Needham, secretary and treasurer ; J. E. Blackemore, W. H. Baker and
Joha C. Gordon. The increase of the capital to $1.000,000 was con-
firmed. Theunion of the Lawrsnce and the Victoria areas will give an
opportunity to follow the veins of coal worked on the Lawrence area
into the Victoria property, which has never been worked.

A RECENT despatch from Gaspe. Que., stating that the Petroleum
Oil Trust Co. had shut down their operations and abandoned their
works, was calculated to create the impression that the whole enter-
prise was a failurc. It appears, however, that this is not the case.
The Petroleum Oil Trust Co. is an English company, which has
cxpended a large sum of money borrowed in England, France and Bel
gium, at least $750,000, it is said. What has led to the erroncons
impression prevailing on the subject, is the way in which oil boring
operations are carried on.  The company has sunk a large number of
wells on its lots in Gaspe, which represent a superficies of 100,000
squa- « acees, but the borings were stoppzd the minute the presence of
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E. TaiLton, Eganville, Ont, has {ound a silver mine on the
Opeongo River.

Tue latest discovery of goldin Qucbec is reported on the farm of
Lewis Cuthbertson, Clarendon Front, Pontiac county.

Minixg is being somewhat vigorously pushed at Shawville, Que.,
by a Belgian and American syndicate. A good quality of zinc ore is
being taken out.

It is said that |. A Caldwell the owner of the Sultana mine, Lake
of the Woods, Oat., recovered $34.500 in gold by burning the sluices,
traps and flooring of the old stamp mill.

A p1aMoND drill has arrived at Dunsinane to bore in the coal mine.
If the seam is thick enough to pay for working, the company will start
operations soon, as the coal is of very fine quality.—Sussex, N.B.,
Record.

W H Whyiie, formerly manager of the gold mines at Marmora,
Ont,, is now the expert of the Great Northern Mining Company, and
recently was sent to test a gold field at Lake Wawa, Ont, which
assayed $692 to the ton.

Tag deposits of barytes near Whycocomah, C B, are attracting
considerable attention This summer we learn that Henderson &
Potts, who own several good properties there, have taken out 450 tons
for use in the manufacture of paints.

A xumser of Canadian students are entering the Michigan College
of Mines, in spite of the high fees charged non.resident pupils A
matriculation fee of $25 and an annual fee of $150 is now collected
The session of the Michigan Legislature for 1897 changed the name of
the Michigan Mining School to that of the Michigan College of Mines.

Tue Dominion Coal Company has contracted to ship 2,000 tons
of duff coal to the Ferrona Iron Works in Pictou county, N.S., for
experimental purposes in the manufacture of coke, and particularly to
ascertain whether or no the Cape Breton codls contain too much
sulphur for this purpose. Dominion, Reserve and Caledonia coals will
be used for these experiments.

Tue River Gilbert, in Beauce County, Que.. is attracting some
notice lately as a gold field. In 1889, the Provincial Miniag Engineer
Obalski, reported that the qpantity of gold in the old bed of the river
was $50,000 to $100,000. Hitherto, it is said, the chiel difficulty in
working the property has been the matter of land titles, but this has
been settled by a recent judgment

Tue directors of the Crow's Nest Pass Coal Co., capital $100,000,
arc : Clarkson Jones, F. Wyld, Toronto ; G. Gillies, Gananoque, Ont. ;
Wm. T. Jennings, C.E.; B. Jeonings, ; Geo. Elliott Casey, Fingal,
S. F. McKinnon, W. Mackenzie, J. Flett, J. G. Jones, W.
R. Brock, Toronto; C. J. Miles, Hamilton; J. J. Kéngsmill, Toronto;
D. D. Mann, Montreal ; J. Sutherland, \WWoodstock.

H. N. Kirrson, Hamilton,and H A Wiley, Port Arthur, about
the middle of last month, brought three gold bricks from the Saw Bill
mine. The bricks combined weigh 180 ounces and arc valued at
$3,500. They are the result of the first clean-up at the mine. During
the twelve-day run of the mill about 250 tons of ore were crushed,
which means that from every ton over $15 has been saved in the bat-
teries, and on the plates. \When the concentrates, which are rich,
come t0 be treated, the ore will run at least $17 to the ton. The next
clean-up took place about Nev. 1st. The company have already
about 2,500 tons of ore on the dump, and between 25,000 and 30,000
tons blocked out in the workings. In other words there is already in
sight, at this rate of calculation, nearly $500,000.

%lwag ]\/@:’cers

e e ——— . e . e -

Tna first bundred miles of the Crow's Nest Pass Railway will be
completed by December 1st.

T D. Carrort & Co., bave a contract on the Ottawa and New
York Railway, at South Finch.

Tue first rail on the Atlantic and Lake Superior Railway was laid
at New Carlisle, Que., October 25th.

Tue Drummond County Railway was formally opened from St.
Hyacinthe to Chaudiere, Que., October 22nd.

Sir Wai. Vay Horx recently stated that the C.P.R. would builda
line from Robsoa to Rossland, B.C., 28 miles.

Tae last rail on the railroad across Newloundland being built by
R G Reid, was 1aid Oct. 2nd, at Port au Basques.

Cart. McMirLay, of the steamer ** Princess,” has accepted a
position with the bridge company boilding the O. & N. Y. Ry. bridge.

Tue Canadian Pacific Railway has placed two corps of sarveyors
on the road with a view to open up the Stickeea River route to the
Yukon.
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C. ]. Pusgy, president of the Irondale, Bancroft and Ottawa
Ralway, has made arrangements by which he will complete an addi-
tional five miles of road this fall.

Tug grades on the Crow's Nest Pass railway in no case will
exceed one in one hundred which will make it the easiest crossing of
the Rockies in existence.

ALex. McDoucaLy, Araprior, with a staff of twenty-five men~—
blacksmiths, clerks, timbermen and teamsters, has a contract on the
construction of the Crow's Nest Pass Railway.

Wa  MacKexzie, Toronto, and D D. Mann, Montreal, have
bought the Vancouver, Victoria and Eastern Railway charter. The
charter covers the line from Vancouver, through Boundary Creeh and
Rossland.

Tue Central Vermont Railway has passed under the control of
the Grand Trunk Railway. It comprises about 700 miles of road,
from St. Johns, Que., to White River Juaction. Vermont, and the linc
to New London.

AWM. Gisox, Beamsville, Ont., is making rapid progress oo the
masonry of the reconstructed Victona Bridge at Montreal. Very little
false work has been found necessary, as the materials are run out on
cars on a track on top of the covering of the old bridge.

A7 the semi annual meeting of the stock holders of the Grand
Trunk Railroad of Canada, held Oct. 14th, in London, Sir Charles
Rivers Wilson, president of the road, congratulated the stockholders on
the anoouncement that the accounts showed 2 surplus of $13,540.

It is rumored that the C.P.R. is to be extended west from Reston
into the Pipestone country. A Souris, Man., correspondent writes
that a Government official has been directed to make a thorough
inspection of the country west o7 ".- -« m, and make a report on it.

A NEw private car for the u.u of F. H. McGuigan, general super-
intendent of the Grand Trunk Railway, has been turned out of the
company's shops. The car is fitted with all of the latest improve-
ments and is handsomely finisked in oak. It will be known as the St.
Lawrence.

Tue Grand Trunk Railway system bas added another official to
its staff, W [. Shannon, who for some time past has been travelliog
over the road instructing the train hands in the proper use of the air
brakes He will be known in the future as the acting air-brake inspec-
tor of the entire G.T.R. System.

AxGUs R. Mactexsan bas the contract for the grading of the
first section north of Cornwall, Ont., on the Ottawa and New York
Railway Green & Butler, of St. Catharines, have the second section,
and P. Bonneville, of Lancaster, thethird. Charles McGill, Dixons,
has a section of the grading. D. R. McDonald, of Williamstown, has
taken a contract for twelve miles of the grading north of Crysler.

ExGinger L. L. Buck, designer and chief enginenr af the new steel
arch bridge to replace the suspeosion bridge at Niagara Falls, says the
superstructure will be well under way by November 1oth. The false
work is almost complete, and the abutments are ready for the super-
structure. As mentioned 1n a recent issucof THE CANADIAN ENGINEER,
it is the intention on the completion of the bridge to take down the
old suspension bridge and erect it at Queenston, Ont., thus making a
belt line possible on the electric railways.

AxoxGST the contracts recently taken by Paquet & Fortin, Levis,
Que., according to the Quebec Ckronicle, are a railway branch for the
Laurentide Pulp Company a mile and a half in leogth, and west of the
St. Maurice River, which is to be completed at once: a branch of the
Great Northern Railway, ten miles in lengtb, to the north of Three
Rivers, and a bridge over the Shawenegan River, at five miles and a
half from the Grande Mere bridge. It is to be 370 feet in length and
8s fect high. The superstructure is to be of steel, and is being made
by the Dominion Bridge Company. They are also building three
miles of railway and track to reach the place called Coulee Lavergue,
and chree miles further up than the Shawencgan River; also a steel
bridge 500 fect long and g2 feet high, to be erccted over a branch of
the Shawenegaa. Some 600 mea are employed on these works.

—The largest elevator contract on record is that recently awarded
to the Sprague Electric Elevator Co., of New York, by the new
Central London Railway. which will run underground through the
heart of the great English metropolis. There are to be forty-nine
clevators crected in twenty-five different shafts and distributed over six
miles of ronte. The minimuom lift will be forty-onc feet, and the maxi-
mum ninecty-one and a half, and they will have an average capacity of
onohundred passengerseach, This company s represeated in Canada
by Jack & Robertson, St. Helen street, Montreal.

arine N\ews.

Tue Richelieu & Ontario Navigation Company declared a 3 per
cent. half.yearly dividend at a meeting, Oct. 1rth.

Joun Wm g, Aroprior, has launched a boat fitted with a gas
eogine from the v.orks of J. R. Baird, Woodstock, Ont.

J H. Woop and S. B McNeil, Pembroke, Oat., have gone into
business as boat builders at Atbabasca Landing, N W.T.

PooLe Bros., Yarmouth, N.S, are building a steamer 8o feet
keel, go feet over all and about 70 tons vegister. She will be fitted
with steeple compound surface condensing engine and steel boiler, by
the Burrell-Johnson Co., Yarmouth.

W, Titonsox & Co., St. John, N.B., have contracted for a new
steamer with Russell & Co.. of Port Glasgow. This boat will be
delivered in  January next, and will be about 2,000 tons net register,
carrying 5,000 tons dead weight. The boat will be called the *Arbela.”

Tur Bertram Engine Works Company, Limited, has contracts
enough on hand to keep it employed for two years, and this press of
business erpedited the withdrawal of George H. Bertram, president of
the company, from the firm of Bertram & Co., hardware merchants.

Tue Rockland, Me., Shipping Co. has sold the three schooners,
* Eanterprise,’”” ** Emperor,” and “Fanny G.,” to a syndicate com.
poscd of business men of Digby and Yarmouth, N.S. The vessels
will be used inthe carrying trade between Digby, Yarmouth, Boston
and New York.

Louis Coste, Chief Engineer of Public Works, has written to
Hon. Robert Watson, Commissioner of Public Works in Manitoba,
informing him that tenders will shortly be asked for works designed to
tower the waters of Lake Manitoba, a scheme for which Parliament
appropriated $25.000 last session.

Tue side of the Soulanges Canal for a distance of 1,300 fect, and
to a depth of 7o feet, fell in recently, carrying with it three large piers
and doing damage which mayreach $100,000. The accident happened
in the night, and there is, therefore, no loss of life. The cave-in
happened at what is known astbe Raynor section, just above the Coteau
du Lac, and at a point where the contractors were at work building a
bridge.

THe Grand Trunk Railway, with most commendable enterprise,
has arranged for a very considerable extension of the tonnage sailing
from Portland, Me., in connection with its line. There will be a
monthly service between Hamburg and Portland by the Bamburg-
American Co., a weekly service to London and a fortaightly service to
Bristol and Glasgow. This will make an addition w. Go per cent. to
the tonnage serving the G.T.R.at Portland, Me. The service will
begin November 15th.

MRr. Lacouture, ex M P.P. for Richelicu, has organized two
companies for the colonization of the Lake Temiscamingue region.
One of the two companies has in view navigation on the lake, and will
construct two boats during the winter. The other company has for its
object the building of mills and the general development of trade and
industry. Mr. Lacouture leaves this evening for the lake with a num-
ber of new scttlers, several of wbom are former Government employees
whose services have been dispensed with.

St. Joux, N.B ., papers outline great wharf improvemeats there to
accommodate the C.P.R. The plan deals with what is known as the
Long Wharf, and is to extend the present wharf 60 {ect south to the
barbor line, and carry it back a distance of 700 feet from the southern
end, dredging a channel on cach side to a depth of 30 fect, making a
total of x,400 feet wharf facing, without including the southern end,
which is less than 300 fect long. The tracks to the Union depot are
to be moved toward Main street to a point beyond where the wharf is
to terminate. The old mill will be torn down and a grain elevator
erected in the ceatre of the wharf. The capacity of thisis 10 be 750,000
bushels.

A NBW syndicate, with a capital of $30,000, is being formed, it is
said, at Montreal for the purpose of purchasing a steamer specially for
pilgrimages and excursions. The new boat will have a speed of nine-
teen or tweaty miles an hour.  She will be fitted with 128 staterooms,
baving fromtwo to three berths in cach, and will belicensed to carry
Soo passengers. The boat will ply to Ste. Anne de Beaupre from
Montreal and other points, with pilgrimages and excursions only. It
is also said that there will also be another syndicate formed for the
purpose of acquiring two steamers to run between Moantreal and
Qucbec to connect with the American line from Lake Ontario, and a
new linc which is to run on the Saguenay roate between Quebec and
Lake St. Joha.
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lectric W&shes.

Tur electric railway in Sherbrooke, Que., and Lennoxville, is now
completed into the centre of the latter town.

Tur Canadian General Electric Company is installing an isolated
direct current plaut for the Raymond Mig. Co., Guelph, Ont.

The Valleyfield Electric Company has ordered two 500 light direct
current generators from the Canadian General Electric Company.

Tuz Canadian General Electric Company is installing a Go kilo-
watt single phase alternating incandescent plant in the town of Magog,
Que.

Tuy Hamilton and Dundas Street Railway has purchased a four
motor G. E. 1,000 equipment from the Canadian General Electric
Company.

Ducros & Pavay, St. Hyacinthe, have ordered a 200-light,
direct current incandescent plant from the Canadian General Electric
Company.

Tue Canadian General Electric Company is installing a 200 light
direct current incandescent plant, for the North American Bent Chair
Company, Owen Sound, Out.

Tue Lake of the Woods Milling Company, at Keewatin, has
ordered a 25 kilowatt, steel frame, multipolar, direct current generator,
from the Canadian General Electric Company.

Tue Brodie mills at Hespeler, Ont., will be lighted with electri-
city. The Stevens Manufacturing Co., London, has a contract to
install an electric plant of 140 arc lights in the factory.

Tuese will be keen competition between Canadian and United
States companies to supply the plaat for the West India Electric Co.,
which is to build 25 miles of railway near Kingston, Jamaica

Tue Sarnia Gas and Electric Company is installing a 6o kilowatt
Canadian General Electric single phase, standard alternator, to mect
the demands of its rapidly increasing incandescent lighting business.

1 J. GosL, of Uxbridge, Ont., is equipping his plant for the sup-
ply of incandescent lighting, and has made acontract with the Cana-
dian General Electric Company for a 30 kilowatt, single phase, alter.
nating plant.

Li Cie Evectric pe Rongrvat, Chicoutimi County, Qucbec,
has placed an order with the Canadian General Electric Company, for
a Go kilowatt, single phase altetnating machine of the company’s
standard iron-clad armature, compound type.

Tug Strathroy Electric Light Co., Limited, is adding an incan-
descent lighting equipment to its existing arc lighting plant, and has
placed its order with the Canadian General Electric Compauy for 2
30 kilowatt standard, single phase alternator of the compary's latest
1ype.

WiaRTON is to have incandescent light. Young & Crawford have
closed a contract with the Canadian General Electric Company for a
35 kilowaut single phase alternator. Work on the installation of the
plant is proceeding rapidly and light will be turned on early this
month.

TiHe S Morgan Smith Co., York, Pa., has recently been awarded
the contrace to furnish four McCormick turbines, together with iron
cases, feeder pipes, valves, draft tubes, etc. These turbines will
operatc under 15 fect head in the celebrated clectric station of the
Niagara Falls Power Co., Niagara Falls, N.Y. Itisclaimed these are
the only turbines of American design which will be used in this plant.

Tie Canadian General Electric Company has an order from the
Lachine Rapids Hydraalic and Land Company. for their citizens® sub-
station, in Montreal, 2-150 kilowatt revolving ficld type synchronous
motors, cach of which is to be direct connected to 2-125 light brush
arc machines. The motors will be wound to take ihree-phase current,
at 4,000 volts direct from the primary circuit of the Lachine Company.

THE Willson Carbide Works Company of Merritton, Oat., has
recently ordered two additional 150 kilowatt, revolving field, single phase
alternators from the Canadian General Electric Company. These
machines will be installed in the No. 3 power house, and with the four
already in operation, of the same type, will be a total capacity of goo
kilowatts to be used the manufacture of carbide of calcium.

‘Tur Light, Heat and Power Company, of iindsay, Ont.. has
added to its incandescent plant a 120 kilowatt standard single phase
alternator of the Canadian General Electric Company's latest type,
with revolving iron-clad armature, and compounded tv secure auto-
matic regulation. The Lindsay company has already a Go kilowatt
and 30 kilowat: machine of the same type in operation for several
years past, and with the new apparatus will have ample capacity to
supply the incandescent lights, aumbering between six and seven
thousand, connected to the circuits.
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Tug Hull electric railway earned $31,000 more this year than last.

It is said that Brockville, Ont., will have its clectric rallway next
summer.

Tug street rajlway in Kingston, Ont., has done a largely increased
business this season.

Lixnsay, Oxt., has had an electric fire alarm system installed
during the past month.

W. H. SumMmerrELDT & Sons, have made a contract with the
council to light the village uf Sutton.

Tng lighting plant at North Bay is to be improved by the instal-
ation of a 150 h.p. engine. A new power house will also be built.

It is proposd to transform the Kcotenay Water Supply Co.'s
property at Pend D’Oreille, into an electrical plant to supply power to
Rossland, B.C.

Juoce Donerry, of Montreal, adjudged Norbert Lepierre the
sum of $1,000, his son having been killed while in the employ of the
Light and Power Company, Montreal.

A compaxy has been organized under President Myles, of the
H.G. & B., with a capital of $200,000, to extend the line from Beams-
ville to St. Catharines, a distance of 12 miles.

A rray is mooted to build an clectric railway between \Woodstock
and Ingersoll. Stratford and St. Mary's are also spokenof as an
equally good, if not better, field for such an undertaking.

Tue London, Ont., Street Railway Company's roadbed and rolling
stock have been assessed at $230.000, and the company's taxes will
probably be increased $5.000 over lust year's figures.

Tue Lachine Rapids Land and Power Company has made a con-
tract with the Imperial Electric Light Company, which is situated in
the east end of Montrcal, whereby the former company will be able to
supply power as far east as St. Lawrence street.

Ix the case of Mrs. Lang vs. the city of Victoria, which was a suit
to recover damages for the death of Lang in the street railway bridge
accident a year ago, the jury awarded $22.500, less $2.500 insurance,
to Mrs. Lang, the widow to receive $7,500, and each child $2,500.

A number of motormen in Toronto are said to be suffer-
ing from a temporgry blindaess, caused by the reflection of
the clectric lights within the car being cast on the heavy glass of the
vestibule. Some o} the men are at present under medical treatment.
It is proposed to overcome the difficulty by frosting the door windows.

AT a meeting of the directors of the Ancaster and Chedoke Rail-
way, Oct. 14th, Adam Rutherford announced that he had secured all
but $3.000 of the $30,000 necessary for the building of the road. He
expressed his confidence of getting this by the quarterly meeting in
November. A Hamilton man has promised to build the road if the
$40,000 is obtained.

A. ] Cowriveauv, president of the Electric Belt Line Ralway,
Montreal, is said to be interested in the projected Montreal Southern
Counties Railway. The route embraces St. Johns, St. Alexandre,
Bedford, East Stanbridge, Dunham, Cowansville, Sweetsburg, Knowl-
ton, Bolton, Eastman, Magog, thence over Hatley Mountain to North
Hatley, Sherbrooke via Capelton and Lennoxville.

Junce Kesxev and several other New Yorkers visited Drum.
mondville (Niagara Falls South), to inspect the horse-car railway
which connects the three villages of Niagara Falls. The Niagara
Falls Reviesw says a survey has been made to Lundy's Lane and Falls
View, the object being to convert it into an electrical road. The only
object now in the way is the source of powveer, but that, it is believed,
will soon be settled.

F. S. Barxarp, managing director of the British Columbia Elec-
tric Railway Co, Limited, has on behalf of his company just closed a
contract with the Esquimalt Water Works Co., which will supply
cheap motive power to Victoria, B.C. A power-house with Pelton
water-wheels and gencrators will be erected at Goldstream, at which
point the waterworks company will furnish suficient water under
effective working head to develop clectric power. The power will be
transmitted a distance of twelve miles to the sub.station of the com-
pany in Victoria and there stepped down.

Tue past year has becn a good one for the Montreal Street Raile
way Compaay, as the statement of net carnings for the year ended
September 3oth, which was issued to-day. shows the total net carn.
ings for the twelve months are $507,895.60. Out of this a 4 per
cent. dividend was paid io May last, amounting to $160,000, and
another in November of 4 per cent., amounting to $106,666.67. With
the latter was a bonus of $31.666.66, making a grand total of $368.-
333.33- This leaves a surplus of $139.552 27. which, when added to
last year's surplus, gives a total of $340,245.51. During the year the
company carried 32,000,000 passengers. What the percentage of
operating expenses has been is not as yet given out, but it is cxpected
10 be about §5 per cent. &f the car camings. Last year the percentage
was §6.48, and in 1895 it was 59.z0.
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BrockviLLg, ONT., is agitating for a municipal lighting plant.

Tug Canadian General Electric Company is installing a single
phase alternating plant for incandescent lighting, for Jacob Morley,
of New Hamburg, Ont.

Tug capital of the Quebec Electric Street Railway Company is to
be increased from $320,000 to $400,000, to permit of the completion of
the whole line at once.

Tug W. A. Johnson Electric Co., Toronto, have removed from
York street to more commodious and centrally situated offices at 134
King strect west, near the corner of York street. .

Tue Sherbrooke, Que., Gas and Water Company has added
another 180 K.W. » S.K.C." machine to the plant. It has now two
180 K.W. and two 6o K.W, *S K.C.” machines, from which both light
and power are furnished.

Tug Teeswater, Ont., Electric Light Co., which has taken over
the operation of the waterworks and electric light systems at Tees.
water, bas decided to install an incandescent electric lighting system,
and for this purpose has placed an order with the Royal Electric Co.,
for one of their 500-light **S.K.C." generators with transformers, etc.,
the work of installation to begin at once.

Joux Puirie, of Grand Valley, Ont., who has heretofore been ope-
rating an arc and incandescent electric lighting plant, bas decided to
go into electric lighting more extensively, and for this purpose has
purchased from the Royal Electric Company one of the “S.K.C."”
two-phase alternating current generators, with 300 light capacity, trans-
formers and supplies. The work of construction is being proceeded
with now.

Tue Chatham Gas Company, Chatham, Oat., which has been
operating an arc and incandescent plant in that town for the last ten
years, has decided, owing to the corporation installing a plant and
doing the street lighting, to go more cxteasively into incandescent
lighting, and for this purpose has purchased a 2,000 light alternating
dynamo from the Royal Electric Company, which is to be installed at
once.
Tue bankrupt sale of the effects of C. \W. Henderson, manufac-
turer of electrical supplies, Bleury street, Montreal, took place on the
8th October. The clectrical supplies were inveatoried at $2,639, and
were sold at 44 cents oo the dollar ; the manufactured geods at $931,
and sold at 31 cents on the dollar, and the machinery at $8o1, went
at 76 cents on the dollar. The whole lot was bought in by George
Climie, acting for parties at present unknown. It is not likely that
Mr. Henderson will resume on his own account.

Tue Chateauguay & Northern Railway at Montreal is making
preparations to handle an extensive freight business in connection with
the Canadian Pacific Railway. It bas ordered the equipment for an
cleciric locomotive from the Canadian General Electric Company,
consisting of a four-motor G.E. 1,000 equipment, with foar-motor con-
trollersand commutating switches. This outfit, though of less capacity,
is similar to the large locomotive recently supplied by the Canadian
General Electric Company, to the Hull Eleciric Company, which has
haudled as many as thirty-three cars on a shaunt.

In Rutherford v. the H. G. & B Electric Railway Co., a coasent
judgment was entered after the trial had commenced. The plaintiff,
Adam Rutherford, claimed $5,000 damages for alleged wrongful dis-
missal from the position of secretary-treasurer, and $833 salary in
arrears. Mr. Rutherford had becn the promoter of the compaay, and
was awarded $2,000 stock in payment of his services, and subsequently
engaged as sscretary-treasurer at a salary of $800 a year, to date from
March 1, 1894. The defence alleged that the grant of stock covered

payment for his services until a year later., After aconference between

the parties a settlemeat was arrived at under which Mr. Rutherford
received $233 and cach side is to pay its'own costs.

Tue Lachine Rapids Hydraulic and Land Company has ordered
from the Canadian General Electric Company two direct connected
units for furnishing arc lighting from the citizen's station, from which
itis at present supplying some 400 arc lamps, generated from steam
power, with small arc machines of the *Wood* and *T-H * type.
These new units will consist of synchronous motors of the three-phase,
tevolving field and stationary armature type, cach of which will be
dircct connected to two 125 light * Brush ** arc machines. The motors
will be wound to take current at 4,000 volts direct from the primary
circuit of the Luchine Company, thus saving the cost and loss in
operation entailed by the use of step-down transformers. The motors
will be self-starting, and are desigacd tooperate at a very low tempera-
ture up to therated load. The cfficiency of the arc plant, operated
in this way, should be very high, that of the r2s-light ** Brush * arc
machine being not less than $6 0 88 per cent. at full load,

Tug Perth Waterworks Company, Limited, which is installing the
waterworks system for Perth, Ont., will use electric power for pumping.
The pump house is located within the limits of the town, but the
power which they intend using is about four miles away, on the Tay
River. Here they are installing a water-wheel and a 200-h.p. generator
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which will in addition to supplying the power for pumping purposcs,
farnish light and power. The company has bought out the old Tay
Electric Company, and will distribute light and power on the old
circuits. The electrical machinery is being installed by the Koyal
Electric Company, which will use the **S.K.C.” two-phase system for
this work. The pumping is to be done by means of a 75-h.p. motor
belted directly to a triplex double-acting power pump, which pumps
directly into the mains, no gravity system or stand:.pipe being
employed. The mains are equipped with a relicf volve so that the
pressure can be maintained constant without varying the speed of the
pump. The pump is arranged so as to be operated at two different
speceds in order to raise the supply of water and the pressure for fire
purposes.

Tne Catavact Power Co., of Hamilton, having had sufficient stock
subscribed to complete their plant, have lost no time in getting down
to work. A contract has been let to A. McDonald & Co., of Hamilton,
to construct the canal, which will be about 424 miles long from near
Allanburgh to the brow of the ¢ Mountain,” not far from DeCew's
Falls, where a head of 270 feet will be obtained. The canal will be 30
to 40 feet wide, and 200 to 300 men will be employed in its excavation.
The water will be taken from the Welland Canal a short distance
above Allanburgh, and the Beaver Dam Creek will be crossed by an
aqueduct The distance from the power-house to the terminus at
Hamilton will be 38 miles. This will be the longest clectrical trans-
mission line as yet in actual operatiun, except that of the Blue Lakes
Water-Power Co., of California, which transmits power 45 miles. A
line is now under construction, however, from the Big Creek Water
Co *s plant to San Francisco, by which electrical power will be trans-
mitted a distance of 70 miles, so that the present work will not be
phenomenal as to distance. The Cataract Power Co. will have 4,000
horse-power available, and have already closed contracts with a2 number
of corporations and private manufacturing concerns for the supply of
power in Hamilton. The principal stockholders in this company are
Hamilton men, and it is expected that power will be supplied to the
city by the beginning of next May. The contract for the generators,
transformers, and all the electrical plant has been let to the Royal
Electric Company. A description of this interesting plant will be
given in a later issue.

S)ersenal.

DoxaLp StewarT, C.E,, died at Halifax, October 1gth.

J- C. McNass, civil engineer, formerly of Chatham, died in Ham.
ilton, Oct. 16th.

Bew)amin Lecxtg, of the G.T.R. shops, Stratford, Ont., has been
appointed foreman in the G.T.R. roundhouse at Fort Erie.

Tue fatber of Charles Hays, manager of the Grand Trunk, died
in New York a short time ago. Mr. Hays has the sympathy of the
public in his bercavement.

W. J. Eareg, C.E., who was engineer in charge of the harbor
improvements at St. John, N.B.. has taken charge of engineering work
on the Crow's Nest Pass Raihway.

Ix the pulp mills at Milton, Queens county, N.£ | a short time ago,
Joseph S. Lone, engineer, was caught by a belt and instantly killed.
His head was severed from his body.

CaRL \VEATHERBE, son of Mr. Justice \Weatherbe, has been
appointed professor of civil engineering and mathematics at King's
College. Windsor, N.S., vice Professor Butler.

] Youxe Hexpersox, of Londoa, Eng., representing an English
pulp manufacturing syndicate, has been in Canada lately, making
arrangements for a supply of the higher grades of pulp wood.

Sir Castysir Czowski, C.E., went to England last summer to have
a surgical operation performed, but returned to his home in Toronto
last month, without the hoped-for relief, and is now very ill,

WaLter Carmay, of Barrie, has been made head of the
engincering department of the Grand Trunk from Toronto to Nipis-
sing, and all points westward as far as Detroit, with headquarters at
Hamilton.

TuREE new Governors were appointed at a special meeting of the
Board of Governors of McGill University held recently, Sir William
C. Van Home, James Ross, and C. S. Campbell, of Abbott, Campbell
& Meredith.

W. J. Hayittox, a graduate of the Science faculty of McGill
University, Montreal, has been for the past two years superintendent
of the Philadelphia Smelting ard Refining Works, Pocblo, Col. Mr.
Hamilton bas been sent to Mexico as superintendent of the works of
the same company.
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Stramer ¢ Hero,'* Deseronto, Ont., will have a new boiler put in
during the coming winter

Tuxr Lake Manitoba Railway and Canal Company will probably
establish a stcamboat senice on Lake Winnipegosis.

A. J. Van Nostrand, of Speight & Van Nostrand, surveyors, has
returned from his threce months field work in the region of the
Wabigoon.

Tue D.AR. Co.'s new steamer * Prince Edward,” built for the
Yarmouth-Boston service by the Earle Shipbuilding and Enginecring
Co, of Hull, England, isnow in service.

Hagrry EaToy, late foreman of C.P.R. shop No. 1 (Delorimier
ave.), Montre  has been transferred to Farnham, Que. He left Mont-
real richer by many tangible expressions of friendship.

Ix the Dominion Public \WWorks Department, Paul Wetherby, a
graduate of the Royal Mibitary College, son of Judge Wetherby, Hali-
fax, will be the chief architect and engineer, assisted by Mr. Mansel.

Cuas. D. Maze, civil engineer, has entered an action claiming
95,000 damages from David Oppenheimer, for having made a demand
of assignment against him, which demand was successfully contested.

H. C. Laxpvox has resigned as chief engineer of the Chicago,
Peoria and St. Louis Railroad to accept a similar position with the
New York and Ottawa Railroad, with headquarters at Cornwall, Ont.

Cuas. Gurxey, son of the late Chas. Gurney, founder of the Gur-
ney Stove Manufactory, died at his residence in Hamilton, a short time
ago. Deceased had been ill for a long time.  Mr. Gurney was a bright
business man when in good health, and was a stockholder in the
Gurney-Tilden Iron Foundry.

THe friends of William Sadler, son of J. T. Sadler, ard
nephew of Ald. G. W. Sadler, of Sadler & Haworth, belting manufac-
turers, will regret to hear that he died recently at his residence, Mont-
real, after a continued illness. The deceased was formerly a traveller
for Sadler & Haworth, and was much esteemed.

Dr. BerLr, M.D.. B.A.Sc., of the Geological Survey of Canada
has been elected a Fellow of the Royal Society of Great Britain one
of the highest honors attainable by scientists. The vacancies by
death in the restricted membership of the Royal Society are few, and
the list of scientific men eligible for election is always large.

Tuis winter, there will be sailing from St John, it is said, a
weekly service 1o Liverpool and to London, a ten-day one to Glasgow:
and a fortnightly one to Aberdeen and East coast, Scotland, as well as
to Belfast and Dublin, and the C.P.R. reports that the outlook for
cxports through St John are better this year than ever before.

Jasmes Miuxg, superintendent of the Toronto Electric Light Co.,
has resigned his position in that company to take the presidency of
the Weeks-Eldred Co., of Toronto, mechanical and sanitary engineers,
and manufacturers of the Jones Under.feed Mechanical Stoker. It
has not yet been decided who, if anyone, will be Mr. MMilne's succes-
sor in the clectric light company

GEo. A. RusseLt, engineerof the Collins Bay Rafting Company’s
works at the Toronto Island, has, through the instrumentality of H. P.
Duwight, chairman of the investigating governors of the Royal Canadian
Humane Association, been awarded a medal by that association for his
bravery in rescuing from drowning a young lad named Charles Simp-
son, 10 vears of age, on the 9th of June last.

SamutL R - attaway, who has been appointed president of the
Lzke Shorc and Michigan Southern Railway, to succeed the late
Daniel W Caldwell, began his business career with the late Sir Joseph
Hickson, then treasurer of the Grand Trunk. He was later with Gil.
man Cheney in the Canadian Express Company. and went West to
take a position on the Greal Western with W. K. Muir. He bas
steadily risen, and now occupies one of the foremost railway positions
in America.

Ox the occasion of his approaching marriage, the officers of the
Richelien and Ontario Navigation Company met H. Foster Cbafice,
district passenger agent of the company, and presented him with a
handsome oak cabinct containing a hundred and twenty five pieces of
cutlery, specially imported for the occasion. The presentation was made
by C. F. Gilderslceve, the gencral manager, who cxplained that the
testimonial was a recognition of Mr. Chaffee’s merits and the esteem in
which he was held by his brother officers.

Tue will of the late Mr Alan Macdougall, C E, who died in
England in April last, has been filed for probate. The estate amounted
10 $9.400. in addition to some life insurance, and the whole goes to
Mrs Macdougall, to be divided between the two sons, Alan Donald
Kenneth and Alan Coursolles Macdougall, and the daughter, Miss
Macdougall In a note Mrs Macdoungall was directed to sell the pro-
fessional instruments and books, as be did not wish his sons to follow
the profession of civil engineer.

\Wa. T. Boxseg, formerly gencral agent for Canada for the Bab-
cock & Wilcox Company, has recently returned from a trip abroad
and will take up his residerce in Montreal again, as manager for
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Canada for the company. Temporary quzcters have boen taken in
the Board of Trade Building, but as soon as the decorators and
furnishers can complete their work, the Babcock & Wilcox offices will
be located in the Mechanics’ lostitute Building. A full line of samples
aod models oi the Babcock & Wilcox Company’s water tube boilers
and accessories will be exhibited. Mr. Bonner has maay friends in
Canada who will be glad to welcome him back.

o _(rdnstrial, |\(etes.

Lo~y & McDonaLDb have erected a new creamery at Williams.
town, Ont.

Tue Northern Elevator Co., of Winnipeg, is putting up an elevator
at McLean station

M. Sugripax is about to build a sawmill at Aylmer, Que,, which
is to cost $50,000.

Tue towns of Berlin and Waterloo, Ont., will, it is said, build an
isolation hospital for their joint use.

IT has been announced that the Lake of the Woods Milling Com-
pany will erect an elevator at Qu’Appelle.

Brows Bros, Welland, Oat., contemplate fitting up a steam plant
as auxiliary power to run their flouring mill.

A LARGE and modern cheese and butter factory is in course of
erection on the G.T.R. line at Bainsville, Ont.

Jas. Saunpgrs, flour miller, Whitewood, Assa., proposes bailding
an elevator at his mill of 25,000 bushels capacity.

Four of the shoe manufacturing ficms recently burned out in
Quebec intend to resume business before January 1.

Wi, Baker, Arnprior, Ont., has recently supplied 30 car loads of
brick to the O.A. & P.S. Ry. at Depot Harbor, Ont.

Tue D. Moore Company, Hamilton, Ont., advanced the wages of
the moulders in their foundry five per cent., Oct. 16th.

Cuas. FAWCETT, pronrictor of the Sackville, N.B,, stove foundry,
is completing a large stove warchouse. It is 323 ft. long, 95 wide, and
with two flats.

Tur Downer Patterh Works, Wellington street west, Toronto, was
scorched by fire last month, but Mr. Downer announces that his estab.
lishment is again in working order, anc he is prepared to fill promptly
all orders that come in.

James Remp, Quebec. has sold the Pont Rouge Pulp Mill to
President McDougall, of the Montreal Quarry Company, who is said
to represent a syndicate of Montrealers who intend to spend $40,000
to $59,000 on development.

Tue Cowichan Lumber Company, Limited. is to be incorporated
to do business at Bobcaygeon, Ont. Capital, $150,000. The incor-
porators are: M. M. Boyd, W. T. C. Boyd, Bobcaygeon: G. Boyd,
H. J. Wickham, Toronto; J. D. Flavelle, J. G. Edwards, Lindsay.

Tue Minnesota and Winnipeg Lumber Company, a new organiza.
tion, will build sawmills in Winnipeg shortly. They have purchased
timber limits south of Lake of the \Woods, and will construct a canal
some fourteen miles to connect with the watercourses leading to
Winnipeg.

THe Vessot grain grinder, exhibited at the Toronto Exhibition by
the manufacturers, S. Vessot & Co., Joliette, Que., attracted much
favorable comment, and a large nomber of orders have been placed in
Ontario for this machine, which was awarded the gold medal at the
World's Fair, Chicago.

Tue Canada Heating and Ventilating Company, Limited, is ap-
plying for a Dominion charter to manufacture stoves, ranges, furnaces,
etc., in Toronto. The proposed capital is $25,000, the incorporators
are: J. McKelvey, S. Birch, Kingston, Ont.; J. T. Johnston, A. F.
Webster, and C. W. Kerr, Toronio, Ont.

" ATTENTION is called to the announcement in another column of
the sale of the Londonderry Iron Co.’s property 2t Londonderry, N.S
Besides 30,000 acres of mineral land, the company have two blast fur-
naces, two arc kilas, 67 coke ovens, a rolling mill, a pipe foundry and
general foundry, machine shop, etc. Further particulars may be had
from Macdougall Bros., Montreal.

Tue seventh annual meeting of the Association of Architects of
the Province of Quebec was held in Quebec recently, and was presided
over by A. T. Taylor. There were present J. F. Peachy, A. Raza, A.
C. Hutchison, Jos. Venae, S. H. Capper, A. B. Dussault, A. Mailloux,
J. Nelson, J. A. Monette, J. P. Ouellet, J. Z. Resther, G. A. Tanguay,
M. Perrault, C. Dufort, H. Stavely, D. Oulette and A. H. Larochelle.
After the reading of the minutes of the last two sessions and of the
annual report by Jos. Venne, the sccretary, the clection of officers for
the ensuing year took place, with the following results: President, J.
F. Peachy, vice-presidents, A. Raza, A. F. Dunlop; treasurer, A.
Maxwell : secretary, Jos. Venne, council, A. T. Taylor, C. Baillarge,
A. C. Hutchison, J. Nelson, O. Mailloux, L. R. Montbriand.
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Pirey & Wricnt, Revelstoke, B.C., are starting a sash and deor
factory.

Tuos. Steruenson, Cannington, Ont., is extending his carriage
works.

Tue Locked Wire Fence Co., London, Ont,, is exporting tc Wel-
lington, New Zealand.

TuoroLp, ONT., is trying to induce the rubber Iactory at Port
Dalhousie to remove to that town,

St. Joun, N.B,, will, it is said, float a loan of $125,0c0, to be ap-
plied to the barbor improvements.

Tue waterworks plant at Waterloo, Que., has been offered to the
municipality by the owners for $21,000.

A vox factory is to be established at Orillia, Ont,, and the cor-
poration will exempt it from taxation for a period of ten years.

Mavor Breirnavuer, of Berlin, Ont., §s reported to have said that
he would not besatisfied till the town bought a steam road roller.

IT is said that the Rathbun Co. will remove its saw mill from
Lindsay to Fenelon Falls, Ont., thus saving a considerable sum in
towage,

Cornwart, ONT., which recently returned to Brockville, Oat., the

road roller hired from that town, will probably buy one for its own use
at an early date.

One of the conditions upon which the contract of building the
sewers in Nelson was let to E. Bragg, was that he should pay $2.50 per
day to his laborers.

Tug village of Ashburnham, Ont., is placing a water system
chiefly for fire protection, the supply to be taken from the Peterboro
waterworks by meter.

Tue town council of Welland, Oat., has decided to buy from
Goldie & McCulloch, Galt, Ont., two boilers of 40 h.p. each and oane
8o h.p. engine for $1,275.

W. H. LEVER, the manufacturer of “Sunligﬁt ** soap, will, it is
said, establish alarge factory in Canada, at Toronto, and another some-
where in the United States.

Tur Honm. A.S. White, W. J. Mills and E. A. Charters are a
committee to prepare a report on the cost of a sewage system and
water supply for Sussex, N.B.

Core St. PauL, near Moatreal, is to have both a drainage and
light system. It is the intention to complete the drainage first, and
work will be proceeded with at once.

Tue New Denver, B.C., ¢lectric light plant is likely to be so ex-
tended as to supp - power for pumping the proposed water supply.
The town is asked for a bonus of $2,000.

ABraHAM Goopwiy and John Kerr, Brantford, have bought out
the repair department of the A. R. Williams Co.'s machinery agency
there, and will operate it on their own account.

Locat newspapers in Newfoundland are pleased at the increased
prospects of the development of the pulp industry in that colony
Scottish dealers are now said to be eatering the market freely.

Jxo. McDoucaLr, Montreal; has the contract for putting in two
filters, cach of 216,600 gallons capacity per 24 hours, in connection with
the Renfrew waterworks plant now being installed. Price, $3,000.

Bupp Bros., Renfrew, Ont, are lighting their premises with
acetylene. They have built the isolated stone or brick Teceptacle out-
¢ide the building, required by the new regulations of the fire under-
writers.

Tuz Canadian Typograph Co., Windsor, Ont., elected the follow-
ing officers at the annual meeting: Joseph Taylor, president; F. S.
Evans, secretary-treasurer. Cameron Curry and George H. Scripps,
directors.

Tug Milner-Walker Wagon Company is converting the old sugar
refinery in Walkerville, Oat., into a wagon factory. When the change
is complete the works in Chatham will be closed and the whole busi-
ness moved to Walkerville.

Tue Hamilton and Toronto Sewer Pipe Co., Hamilton, Oat., has
had its assessment fixed by the city council at $8,000 for five years.
This amounts to a considerable exemption on the fine new premises
the corapany is bailding.

‘Tae Sherbrooke Street Railway Co. is using one of the Geo. E.
Smith power rail bending machines in the construction of the line.
This is a great labor saving machine ; being very powerful, it does the
work of ¢en men and has a capacity of one rail per minute.

Port CoLrpBorNEg, Ont., recently sent o committee to Caledonia,
N.Y. (a town of 1,200 inhabitants), to report on the waterworks plant
there. It was found that the pumping engines were run by natural
gas engines, electrically ignited, and the cost of fuel dunng August was

$3.57

- — T I L L LT T.

A varMER'S elevator company is being established at Lumsden,

* Assa. It is proposed to build a 30,000 bushel elevator.

The Chicago firm which is manufacturing the three.wheeled
“bicycle ** is looking for a site for its Canadian factory.

DeveLL & Co., of Souris, have two new elevators under construc.
tion, one at Killarney, and the other at Pipestone, Man.

Wy, PosTLRTHWAITE is making arrangements to build an elevator
at Souris, Man,, for the syndicate of grain dealers of which he isa
member.

Tue people of Renfrew have subscribed over $700 to assist W.
N. Roberts in rebuilding his wood working factory, burned a short
time ago.

PucgsLey, DineMan & Co., Toronto soap manufacturers, are
moving to Toronto Junction, exemption from taxes for ten years having
been granted.

THE new elevator for the Montreal Transportation Co. at King-
ston, Ont,, will have two legs and a discharging capacity of 24,000
bushels per hour.

Nerson, BuzzeLr & Co., Cowansville, Que., report a very busy
season in creamery and cheese factory apparatus, of whose manufac-
ture they make a specialty.

Tie S. Morgan Smith Co. has recently shipped to H. Mc. Hart
for his pulp mill near Halifax, N.S., 2 36 inch borizontal McCormick
turbine on horizontal shaft, which will develop 350 b p.

H. V. Petrie, of Toronto, has sold to George Easterbrook for
shipment to Delagoa Bay, South Africa, an engine, with other machi-
nery and supplies, for his flour mills to be erected there.

AT the farm of Mr. Hardiman, three miles from Sault Ste. Marie,
a young man, David McGill, was killed and four others seriously
injured, by the boiler of a steam thrasher exploding on October 16th

Tue work on the new water supply system in St. Hyacinthe, Que.,
is being pushed to a successful conclusion. The original grant of
$35.000 has been found inadequate, and has been increased to $50,000.

Tur estate of Alex. Rankine, proprietor of the nut and bolt works,
St. John, N.B., who made an assignment 2arly in the year, has been
wound up. The creditors were recently paid a dividend of twelve
cents on the dollar.

THE city engineer of Toronto has been instructed to report on the
purification and disposal of sewage {rom the Garrison Creek, Rosedale
and Don sewers. This is the first step toward the removal of scwage
pollution from the bay.

Tue taonery owned by A. G. McCrady & Son, Brockville, Ont.,
which has not been worked fcr some time, has been started up again, a
lot of new machinery supplied by the Lancaster Machine Works of
Lancaster, Ont., having been installed therein.

Tiig cement in use in the new Queea street subway, Toronto, is
being supplied by the Owen Sound Portland Cement Cc., Limited,
Shallow Lake, Ont. This company is preparing to enlarge its output
considerably, and is now building four new kilns.

Tue description of separate sewage systems for the disposal of
surface water and domestic sewage in another part of this paper, is of
interest in connection with the report of Willis Chipman op this sub-
ject, recently made to the city council of London, Ont.

Cuas. Cassits has been appointed agent in Montreal for the
Carnegie Steel Company, Pittsburg, Pa , producers of rails, angle bars,
and other heavy iron work. The trade between the United Stat&c and
Canada in this class of merchandise is rapidly growing.

Tne Wm. Emerson Manufacturing Co., Lawrence, Mass., has
concluded arrangements at Granby, Que, The W. Hibbard water
power has been secured, and a building 50 by oo feet, two stories
high, is to be erected. The municipality granted exemption from
taxation.

ExTrNsive alterations have been made in and about the G.T.R.
depot at Cornwall, Ont. The ead of the freight shed has been pierced
and a track laid through the same, connecting with the electric street
railway, to enable that company to handle the freights for the town
and mills.

. Harris, Toronto, cattle dealer, has built an abattoir for ex-
port business in chilled meats, just to the south of the Toronto cattle
market. The buildiog is now nearly ready for occupation, and will, it
is undersiood, be supplied with cold storage apparatus by the Linde
British Refrigerator Company.

THE DeLoach Mill Mfg. Co., of Atlanta, Ga., manufacturers of
sawmill machinery, hay presses, cane and grinding mills, and the
James Ohlew & Sons Saw Mfg. Co., of Columbus, Ohio, have placed

_the Canadian agency for their products in the hands of the Lancaster
" Machine Works, Lancaster, .Ont.

-
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Sosmi lumbermen are figuring on building a canal from Buffalo
Bay, on the Lake of the Wonds, to Seine River. Thereis a fall of
three hundred feet and over between these points, and the scheme em-
braces the floating of logs to \Winnipeg to be sawn into lumber from the
Lake of the \Woods timber limits, the supplying of water from the
lower end of the lake 10 the aity, and a water power system.

Tur gas engine works of ] R. Baird, Wcodstock, Ont., are now
running overtime. One of Mr. Baird's gasoline engines has been pur-
chased for use at the Royal Military College, Kingston, and one has
been bought by the proprietor of the Mitchell ddvocate to run the
presses of that paper, Another Baird engine has been shipped to a
Toronto man to operate an isolated clectric lighting plant.

Georak H DBerrraw, president of the Bertram Engine works
Company, Limited, Tornnto, the great steamship and engine builders,
and also of the hardware firm of Bertram & Co., has been compelled,
owing to the increase of the shipbuilding company's business, to with-
draw from the management of the hardware firm His successor is
his son, John H Bertram, and the style of the firm becomes Bertram,
Wilson & Co.

Tueg S Morgan Smith Co, of York, Pa, has recently shipped to
the Acadia Pulp Co.. Milton, N.S., a pair of 36-inch McCormick tur-
bines, mounted on horizontil shaft, which, when placed in position,
will develop 1.500 hp. The single 33inch McCormuck tucbine,
mounted on horizontal shaft, shipped a couple of weeksago 10 this same
company for the pulp mill in New Germany, is now in operation and
has 300 h.p. capacity.

Tue Tombyll Upholstering and Frame Manuafacturing Company
Limited, is asking for incorpouration, the chief place of business 1sn
the town of St. Henri, Que. The proposed ameuntof caputal 1s $75.-
ooo The incorporaturs are Rasmus Nielson Tombyll, manufacturer,
St Henri., Wm. Henry Turner, Montreal, George H. l.abbe, Mon-
treal, manufacturer, Thus Tombyll, St. Henri, upholsterer. Amedee
Anaclet Bernard, of St. Heari, physician.

Tae evidence in the Sherbrooke Water \Vorks arbitration case
has all been submitted, and the commissioners, \Wm. Kennedy, CE.,
Montreal: B D. McConnell, Westmount, Que., and E. H. Keating,
C E ., Toronto, have made their report. The witnesses on the side of
the city were Willis Chipman, C.E., ‘Toronto; Charles Baillairge,
C.E, Quebec, and J A U Beaudry, C.E, Montreal; and those for
the company were A Sangster, C E, supsrintendent of the works; E.
F. Waterhouse, sec -treas ;: S W. Jenckes, of the Jenckes Machine
Co.; R. N. Arkley, millwright, and others. The property included
the water power and pumping station land, the reservoir lots, the
plant and piping. and the unexpired portion of the contract. The
award is for $115.967, of which $21,697.69 is the value of the unex-
pired contract Cost of the arbitration, including witness fees, was
32,000

Tue main power for the Perth, Ont., waterworks is to be brought
from a dam four miles up the Tay. Johan McDougall, Montreal, has
been engaged to build the dam and the flume, and to put in the water-
wheel and build the power-house. The Royal Electric Company, of
Montreal, will put in the electrical plant.  From this plant the water-
works company will rent power in town where wanted. The company
has arranged to use ansland for the reservoir, et They will run an
open drain from the upper end, 15 feet wide at the top, 10 at the bot-
tom, with a depth of water of 3 feet At the end there will be a filter-
bed The water thus purified will run into a collecting basin at the
end of the filter and enter a filteen inch pipe, where 1t will find 1ts way
1,200 feet under and beside the river channel till it reaches the suction
well. The pumping-house, which will be built behind this, will be of
brick on stone foundation, 30 x 3v feet. A fifteen.anch main will sup-
ply the water from this to the town.

Tue Recorder of Montreal rendered judgment recently in the case
of the City vs. Eusebe Paquette, contractor, for using hollow tile in-
stead of ordinary bricks in the construction of the inner walls of a
building. The action was dismissed with costs against the city, the
court holding that in the case at issue the wall complained of had been
shown to be perfectly safe for the weight it had to bear, while the evi-
dence went to establish that, in case of fire, the tile walls were superior
to others, on account of their ability to withstand morcheat. The by-
law under which the action was taken was one to prevent accidents
through dJefective construction and through fire, the hollow tiles,
which were invented only after the passing of this by-law, were proved
to be of incombustible material, and to answer bowa purposes fully.
As for the pressure that they could stand, the tests made at McGill
College were cunclusive, and the court had oo hesitation 1n saying that
in the present case, at least, the requirements of the law had been
fully met.

A very large number of the employees of the Central Bridge
and Enginecering Co., Limited, waited upon W. H. Law, the late

managing director, at Lis residence, a short time ago, and presented
him with the following address- * To Wm. H. Law, Esq., C.E.:~—
The employees of the Central Bridge and Engliieering Company,
Limited, upon the severance of your connection with the works
desire to avail themsclves of this opportunity of expressing to you
their keen appreciation of the kindness received from you in the past.
Those of us who have been connected with your works since their
inception in the town of Peterboro’, over fifteen years ago, fully
realize the amount of ability and perseverance required to place these
works in a position to successfully compete with the long established
bridge firms of Canada, and in their own particular line to occupy a
plaze second to none, as shown by the important works recently com-
pleted by the company. We join in wishing you and Mrs. Law all
possiblg success and prosperity in the future, and beg that you will
accept these slight memorials of our esteem and regard. Signed on
behalf of the employees, Geo. Baker, J. Daynard, john Glenn, R.
Robson, C. Dawson, A. Craig, Wm. Foster, jr., F. Hamilton, C.
Stevens, Thos. Jevons, W. J. Francis. Peterboro’, Ont., Aug. 2sth,
1897."* The mementoes mentioned consisted of a gold watch chain
and locket, with monogram, combining the letters, W. H. L., and on
the obverse a suitable inscription. The gifc to Mrs. Law is a gold
ring set with a solitaire diamond. Mr. Law 1s at present engaged in
connection with several patents he holds for England, Canada and the
United States.

A corrEsroxDENT of an English industcial paper states the case
of the employers as against the strikers in the present war in the
engineerirg trade in Great Britain, thus ‘* The real issue in the pres-
ent severe struggle in the engincering works of this country has been
obscured by irrelevant matter The cause of the struggle is that the
trade unions have interfered in the management of the works by their
owners, and have ardered the owners to make serious changes in their
management under threat of compelling the workmen to strike. The
trade unions have ordered the owners to employ full-priced mechaaics
to work certain machine.tools that can be worked by junior hands or
laborers, and are so worked in other countries. The trade unionshave
ordered the owners to ‘work each machiae-tool by a separate man,
instead of one man Working two or three machine-tools simultaneously,
as is done in other countries. They have ordered that a uniform rate
of wages be paid in each trade, for good, bad, or indifferent bands,
They bave ordered certain men to be discharged from the works be-
czase not members of the trade union. They have ordered certain
foremen to be discharged, because not under the control of the trade
union. They have ordered the speed of turning out work from certain
machines to be limited below their full capacity, for the purpose of
increasing the number of workmen necessary. They have ordered that
one mechanic shall not do any work of another trade, although compe-
tent to do it and required to do so for the convenience and expedition
of completing the special work in hand. And now the trade unions are
wanting to order the owners to pay the workmen mine hours’ wages for
eight hours® work, and to let their machinery stand idle for the remain-
ing hour of each day."

KLORDIKE cotorvotioe Kionake m the sprio. o caie up o vear aetabme s
desirous of mectiﬁg "ga mate” References exghangg'cd. * AedJ:'css S ‘BOB;.' c:xre’ofs
Canadian Engineer, Montreal.

SITUATION WANTED-—Young man, practical machinlst, at Ercscn: cngagedin

the editc al office of a mechanical aewspaper in New York, desires sumilar
position with Canadian publication devoted to the same interests. Stenographer
(speed, 1so words per minute) and typewrster. Age 24 years. Address M, C,, care
Canadian Engineer.

The Londonderry Iron
Company, Limited

“—

HE DIRECTORS of the above company baving authorized us to

negotiate for the disposal of its extensive properties and works at ot
necar Londondeny, N S., we are prepared to submit a schedule and to treat with
rcable parties.  The properties consist of about 30,000 acres of selected min.
cral lands held in fee simple, free of royaliics, besides a forsher extent of mining
rights, two blast furnaces completely equipped, two ore calcining kilns, sixty-
seven coke ovens, a large rolling mull, a pipe foundry, a general foandry,
a well equipped machine shop, about twelve miles of railway, with four loco-
motives, cars, etc., etc., numerous houses and allthe plants Incidental to the
production of iron on a large scale.

MACDOUGALL BROS., Montreal



