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For Tur CANADIAN ENGINEER.

RAILWAY ENGINEERING.”

SMITH, MA. E., MEM. CAN., SOC. C.E., LATE
OF CIVIL ENGINEERING IN M'GILL

BY CECIL B.
ASSISTANT PROF.
UNIVERSITY.

ARTICLE 4.—RAILS.

The progressive history of rails from the first longitu.
dinal wooden sleepers up to the present would be interest-
ing but not in place here. We have arrived at two types,
one used in England and Scotland, and in some British
colonies and dependencies, etc., i.e, the bullhead or
double-headed rail, resting in cast-iron chairs, the other
used in the world generally, otherwise, (i.e)., the Viguoles
or flanged rail, which is self-supporting.

(A) Plate XXIII. gives sections of bullhead rails, and
on Plate XXV. is shown a cast-iron chair for fastening the
rail to the ties, and which adds $1,500 to $2,000 per mile to
the cost of the track. The original idea involved in the
use of this section was to obtain a reversible rail which
would double the wearing value if it could be turned over
and used again after one head had worn down, bit when
it was found that the chairs damaged the rail so that they
could not be reversed advantageously, this idea was
abandoned, and the section now used has a much larger
per cent. of metal in the head than in the base of the rail.
The British railways use rather heavy rails considering
the light rolling stock, but space their ties 2 feet 6

*Now 1ssucd in book form.

inches apart, centres, due to the superior supp .rting quali-
ties of the cast-iron chairs; and, in general, the tracks are
very solid and first class, the rails being held to the chair-
seats by long tapering oak keys which are tightened
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occasionally, while the chairs themselves are fastened to
the ties with wood screws and bolts, and even those few
British or Irish roads which use flanged rails use the same
fastenings with tie plates, not trusting to spikes except at
every other tie at the most. A special advantage in using
rail chairs is that creosoted pine ties become available,
and they are probably the most durable and economical
tie in use, where 1t becomes possible to fasten the track
securely to them.

(B) Flanged Rails.—The objections urged against
flanged rails, that they cut into the ties, and that they
cannot be held properly for heavy traffic with spikes, are
overcome by adopting tie plates and screws or bolts for
fastenings, and the idea that they are not rigid on curves
is shown to be crroneous, as witness the very heavy engines
of America runming at high speed around much sharper
curves than are used in England.

Plates XXIIL and XXIV. give sections of flanged rail-
of various designs and origins. In detail they will be
found to vary widely, but with the exception of the New
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York Central rail, which has a narrower Dbase for use with
tie plates or steel ties, the height is usually equal to the
width of base. The first difference noticeable is the
per cent. of metal in the head. Other things equal, the
more metal in the head the more wear will be obtained,
but rails with relatively heavy heads never cool equally,
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causing initial strains in the section, and a deep heavy
head will not get well rolled, and being spongy will wear
rapidly when the top layer is gone. The endeavor now is
to get a rail as hard as possible, chemically, that will stand
drop :ests, with a wide, mo Jerately deep head, but not so
deep as to induce sponginess in the centre of the head.
A wide head is necessary with modern heavy engines to
prevent undue crushing of the top surface, due to heavy
concentrated wheel loads, and this forces a small propor-
tionate depth of head to keep the per cent. of metal in the
rail head from being excessive.

Striking diflerences in rail design occur in the radius
of the top of the head, the upper head corners, and in the
side slopes of the head. The tendency in America is
toward a flat top, sharp corners, and vertical sides, which
is the reverse of English practice of round tops, easy
corners and sloping sides, while fishing angles are getting
flatter and tend to become standard at 13°,

Plate XXV. gives a standard U.S. wheel tread—rails
after eleven years’ wear on curves, and two drawings which
contrast the fit of a ‘wheel on a rail head of sharp corner
radii with that on one of larger radii. It will be seen by
the dotted Jines that normal wear is upward and outward,
thereby increasing the arc of contact between wheel and
rail, thus also increasing the resistance and wear, so that
the longer this can be deferred by starting with a sharp

corner radius and vertical sides, the better, as the contact
is then a rolling one only, and the wear and resistance
small. Note that the radii of worn rail corners is still
about } inch, and investigation has shown that sharp radii
of upper corners of rail heads do not cause sharp flanges
on wheels, which has been the chief objection raised
against them in the past.

Composition of Rails.—When steel began to replace
iron as a material for rails it was found necessary to
remove the notches in the flanges from the ceatre to the
ends, and even omit them altogether to prevent breakage,
the notches being put in the flanges of the angle bars
instead, so as 10 prevent creeping of the track. Rails
were made hard to stand wear. Then drop tests were
introduced to detect brittleness, and soon forced soft rails
to be used, but going to the other extreme the rail heads
wore out very quickly, especially as the demand for cheap-
ness produced insufficiently rolled rails. Now there is a
gradual tendency to get as hard a rail, chemically, as will
just stand the drop tests.

Specifications for Chemical Composition of Rails :

(1) Sandberg (Sweden)—Carbon, if alone, % p.c., but
only & p.C. in presence of {y p.c. phosphorus ; silicon, at
least }5 p.c. to give sound ingot and make rail wear.

(2) G.T. R.(Canada)—Carbon, % to % p.c., sulphur,
T3 P-c. or less, phosphorus, I or less, silicon, {5 p.c.,
manganese, ,'s p.C.

(3) New York Central Railway (Dudley)—6o to 701b.
rail : Carbon, yi% to %y p.c., manganese, {5 to 1 p.c,
silicon, %5 to ¥ p.c., sulphur, 3y p.c. or less, phos-
phorus (&5 p.c. or less; 70 to 8olb. rail : Carbon, & to
¥ p-c., manganese, & to 1 p.c., silicon, {5 to 4% p.c.,
sulphur, %y p.c. or less, phosphorus, {85 p.c. or less;
100 1b. rail: Carbon, ffsto Iy p.c., manganese, J; to
1 p.c., silicon, {% to ¢y p.c., sulphur, 75 p.c. or less,
phosphorus, ,§5 p-c. or less.

Dudley, also regarding different constituents that
affect the quality of rails, says: Manganese takes up the
oxide of iron, and prevents red shortness, but over 1 p.c.
makes rails not only hard but coarsely crystalline, with a
tendency to brittleness, flowing easily under wear and
oxidizing rapidly in tunnels. Silicon produces solid ingots,
free from blow holes in columnar structure, with small
compact crystallization. Sulphur causes red shortness
and seamy heads; it also tends to check welding of blow
holes and ingot pipes. Phosphorus increases the size of
crystals and produces brittleness; it must therefore be very
low in high carbon rails, which make prices higher, as
most ores have phosphorus in them.

Physical Drop Tests for Rails :

(1) Intercolonial Railway of Canada—Supports 3 ft.
6 inches apart ; a rail 12 ft. long is to stand one blow of
2,000 lbs, falling 18 ft., and three blows falling 6 feet for
67 1b. rail, with a deflection of 3 to 3% inches for first, and
21} (0 3% inches for second case. (Drop tests for-U. S.
roads about the same.)

(2) Irish Flange Rails.—(a) Supports 3 ft. 6 inches
apart, a rail not to deflect more than § inch with permanent
set not more than §inch for 30,000 lbs. at centre for 30
minutes. (b) Same supports, rail to stand 2 blows without
breaking, and not to deflect more than 1 inch for 2,000 lbs.
falling 8 feet.

Under wear the top surface of a rail head gets more
or less cold-rolled and brittle for about 4 inch, which is
the cause of heads breaking downwards (e.g.) a broken
wheel may hammer-and cause the brittle Jayer at top to
crack, and the crack will continue on down until the rail
breaks. High stiff rails with a broad head are more needed
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as the wheel loads on drivers get greater, so as to keep a
decent track and prevent cold 1o0lling. (Large drivers are
not so hard as small ones on track.)

The endeavor is to get a high carbon rail and work it
until it is tough and compact in texture in the head.

ARTICLE §.—RAIL JOINTS.

While great progress has been made in the strength
and rigidity of rail joints, they can hardly be considered
yet equal to the criterion of simplicity, and of being as
strong as the rail itself, and as stiff laterally. Sandberg,
by watching the effect of trains on narrow notches cut in
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the heads of solid rails, concluded that the lippingdown
was due to lack of support of the fibres, and that we may,
therefore, not expect to ever obtain a joint so perfect as to
prevent this wear entirely. Various joints are shown on
Plate XX VI., and also special ones attached to rails on
Plates XXIII. and XXIV. Of these the simple fish plates
were considered sufficient in early railroad days, when
wheel loads were hght and speeds not excessive, but, as
these increased, the joints could not be kept in surface,
and a lower flange was added, giving us the angle bar,
which is the ordinary standard form: to-day. It is simple,
easily attached, etc., and may be used as a suspended joint
on two ties with four bolts, or a longer one (44 inches),
with 6 bolts, 1s often used, resting on three ties, and
although more expensive, gives better results.

A comparison was made in Sweden between :

(1) Fish plates with Ellsworth base plate.

(2) Angle bars.

(3) Double deep angle bars with z-inch extension
downward between the ties.

The renewals for flattened ends in five years were

(1) 64 p.c., (2) 143, p-C., (3) 178 p-c., butas for stiffness
they were (1) 4, (2) 2. (3) 1. Sothat Nos. (2) and (3)
were considered superior, particularly owing to their
simplicity, but as No. 3 was easily heaved by frost and
snow it was considered suitable for milder climates, and
the choice rested on the angle bars.

The Fisher bridge joint has been tested quite exten-
sively, and is found to be very stiff vertically, but weak
laterally, and its various parts are rather expensive and
more complicated than the angle bars. For these reasons
it is not likely to find extensive favor. The Churchill
joint of N. & W. R. R. is probably the most efficient joint
yet designed as far as stiffness, etc., and is intended for
use with 6o ft. rails, Otherwise it would be too expensive
and complicated for ordinary use. The other joints shown
appear to have good points, but are of less tried merit.
(Also see Engineering News, page 178, Vol. 1., 1891, for
Paterson rail joint.)

We may expect, ultimately, to obtain a joint as strong
as the rail itself, but how simple it can be made is for the
future to show.

ARTICLE 6.—RAIL FIXTURES, ETC.

The weak spot of our track is its attachment to the
ties by ordinary track spikes. ‘Their heads are often
cracked by excnssive driving, re.spiking is frequent, and
the ties get spii: and rotten much sooner than they would
naturally, and while Greer, Goldie, curved, interluocking
and other special spikes are improvements on the dog
spike, yet the final solution would seem to be in some
positive fastening such as wood screws or fang bolts, such
as are used to hold rail chairs to the ties on British roads,
and while tie plates and selected oak ties are keeping off
the evil day, yet as speeds get higher and engines heavier,
demanding a high stiff rail, this must be done by heavy
traffic roads sooner or later, either with wooden ties and
tie-plates, or with steel ties and bolts.

Tie plates (such as Goldie, Servis, Standard, Sand-
berg, etc.) will enable roads even with heavy traffic to use
soft wood ties and a high stiff rail with narrow base (see
N. Y. C. & H. R. R. R. section), and will prolong the life
of ties. They are being adopted rapidly, some roads
using them on curves only, others for the whole track.
Wood screws for holding track are of steel, seven inches
long, with thread for 42 inches, # inch diameter, and have
a pulling resistance of about six tons. Fang bolts are
attached by boring holes through the ties, and screwing
the bolts, which have heads on them suitable for holding
down a rail, into a nut, with a fang on it. This fang
grips into the wood on the under side of the tie, which
prevents it turning or loosening.

The wvibration caused by passing trains world soon
loosen the ordinary nut on the bolts which fasten the
angle bar joint to the rails, and, in order to prevent this,
many devices have been tried. The double nut is not
effective. A gravity lock outside the ordinary nut in the
form of an eccentric nut is much better, and Young's
patent has been used quite extensively, but the spring nut
lock, which consists of one turn or a little more, of a strong
steel spiral, with two cutting lips taking hold of angle bar
and nut as the nut is screwed on, on top of the nut-lock,
is the kind penerally used, and being simple, cheap and
effective, is likely to remain the favorite kind in use.

ARTICLE 7.,—SWITCHES AND FROGS.

Outlines of various designs for passing a train from
one track to another are given on plate XXVII., but of
course there are various forms of attachments differing in
detail only.
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(1) The Stub switch consists of two movable rails,
A B, with the ends B supported, and free to slide on
plates for a lateral distance of five inches, called ¢ throw."
These switch rails or points are from 10 to 25 feet long,
depending o the frog distance, B C, and the angle of the
frog C. Theguard rails, D D, prevent derailment at the
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throat of the frog. The stub switch works for a three-
throw as easily as for a two-throw turnout, and can be
made into a safety switch (see Cook Switch, Plate XXVII,,
and Dunn Switch, Engineering News, Vol. 11., 1890, page
174), and is considered to be more durable and easily kept
in working order with snow and ice than are the many
forms of split rail switches.

(2) Dooley's stub switch is a modification which
makes easier riding by having one point longer than the
other, substituting two jolts for one severer one, but it is
not as rigid as the ordinary stub switch.

(3) Nicoll half-safety switch is a compromise between
the stub switch and a split or Lorenz switch. It is not at
all a strong or secure switch, as the two rails are not
opposite each other. Its advantages are not very cbvious.

(4) Lorenz safety switch is the model of various
split switches. Both rails are feathered down so as to fit
close up against solid rails. One is a main line rail, the
other for the siding, connected so as toact together. This
switch is adapted to position where the traffic is consider-
able on the branch line, or turnout, and in climates not
troubled with ice or snow, but the split rails or points
wear out rapidly, and it is more complicated when applied
to three-throw turnouts, necessitating two sets of switch
rails, stands, etc., set one ahead of the other, in which
case neither of the main line rails are solid. The Stewart
switch (Enguncering News, Vol. 1., 1895, page 59) has a
special feature in making thé switch rails by bending over
solid-headed rails, instead of planing them down to a
point. [t is claimed this will give durability and rigidity.

(5) Ainsworth safety switch is made by giving the
solid siding rail a sharp bend or recess, and the corre-
sponding switch rail s left square ended, thus providing a
more solid track for the main line, and a more durable
switch rail. This form is adapted tu branch lines having
little traffic.

(6) Wharton safety switch is used for heavy main
line traffic. It gives a solid main track. The siding rails
lead the wheels onto blocks (a.b.) higher than the main
line rails, and fall down on to the main line, while in facing
the switch the wheels are first lifted by the blocks (a.b.)
and then carried over the main line rails by the wheel
tread riding on the high rail D.

The Macpherson switch (IPlate XXVIIL.)is a modified
Wharton coming into use on the Can. Pac. Ry. The main
line is solid, ana the train is thrown onto the siding by
having the outside movable rail higher than the main line,
and a movable guard rail which is also higher than
the main line, but which is thrown into position only
when the switch is set for ihe siding. This design also
includes a special form of frog, which is a sliding plate
brought into position by means of bell.crank levers and
rods operated from the switch stand, when set for siding ;
when set for main line the plate is clear of the main line,
leaving the main line solid at this point also. This design
has been in use since 1892, and it has proven itself very
satisfactory and durable.

(7) The Themeyer safety switch has one movable split
rail, and a stationary split rail or half-frog and guard rail.
The movable rail and guard rail guide the wheels onto
the siding when set for it. It is successfully used on the
B.&O.R.R.

The main object of safety switches is to male it safe
for a train to trail through a switch from the siding, when
it is set for the main line, or vice versa, and this is accom-
plished, with split switches, by using springs which allow
the movable rails to be forced aside just enough to pass
the whee! flanges through. The springs then force the
swilch points back to the position for which the stand and
signal are set.

Other special switches of tried merit are the cam
automatic, in which the split rails are fixed, and the solid
ones move horizontally (sce Eng. News, vol. 1., 1890, page
489), and the Duggan switch, which has two knuckle-
jointed vertical moving split rails. (See Eng. News, vol. L.,
1893, page 390.)

Frogs.—TFormerly cast steel solid frogs were common,
but as they were more lable to crack, and when worn in
one part were unfit for use, they were soon supplanted by
frogs made up of pieces of steel rail fitted and bolted
together onto a flat steel base plate—~any worn part can be
easily replaced. Such sohd or stiff frogs are in most gen-
eral use, but on main lines having heavy traffic, those
turnouts with light traffic are now generally fitted with
spring frogs (see Plate XXVIIL) in which either the
« point " or the guard rail are movable, and the main
line is nonaally a solid track. A train to or from the
siding forces the frog open momentarily, and a spring
brings it back again as soon as the train has passed, leav-
ing the main line again solid. The defectin many of these
spring frogs is the tendency to derail wheels with worn
treads and flanges, by forcing open the spring frog when
a train is on the main line. It is claimed that the Vaughan
spring frog, used on the Penn. R. R., overcomes this
difficulty by blocking up the tread. Other spring frogs of
special features of merit are the Monarch, Ramapo and
Pegram, described in the Engineering News since 18go.

Turnout Calculations.—The lead " is the distance
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“KD (Plate XXVIIL) from the switch stand to the frog
point. The fixed end of switch rails is the “'heel,” and
the movable one the * toe.” The * throw ” is the amount

Plate XX VI
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which the switch stand rod moves the * toe " of the switch.
It is 5 inches for stubs and 3 inches for split switches.

D .
P S called

. e B
the frog number (i.e) if E112=6’ then the frog is called a

To designate a frog angle £ D F the ratio

No. 6, the ordinary numbers in use are 8, g, and 10 for
main lines, and 5, 6 and 7 for crowded yards and sidings.
The middle frog is a special one, derived from the others
by calculation or from a large-scaled plan:

(1) To calculate the lead from the frog number we
have (see Wicksteed, Trans. C. Soc. C. E.) D _Af

- _Rauge . _ 2xpauge
(Fig. 1.) Sne O approximately AD = s
but, for small angles el frog number = N and
gauge = g = 475 ft., approximately, then frog distance
=2.8 N =9g5N ————(A).

(2) To find .ire length of the movable rails.—Offsets
to a circle from a tangent vary as the square of the
distance from tangent point, and taking gauge as 57 inches
and throw as 5 inches we have

slide rails 5_3

frog distance = 57 To approx. (1)

also, for stub switch, lead = 1—76frog distance (C) which

equations give all necessary data for a simple turnout for a
stub switch. The froz for a very short distance is straight,
and the slide rail is often practically straight, but by using
a long rail and spiking the fixed portion, the movable part
will bend to a curve.

If split switches are used Fig. 2 will apply, and the

movable rail being, necessarily, straight, is from B to C
only, is tangent to the circle at B, and 1s half as long asa
stub switch movable rail, also 1n this case the switch
stand is at a different place K. C. and we have
Switch rail = ¥ x 3, = 3, frog distance (D).
Lead = frog distance — 4 C = ¥} frog distance (E).
i EXAMPLES.
(¢) Stub switch No. 8 frog—
Frog distance = 8 x 9'5 = 76 feet by (4).
Slide rail 5 x 76 = 22 % feet by (B).
Lead 76 - 228 = 537 feet by (C).
(b) Split switch No. g frog—
Frog distance = g x 9'5 = 85.5 feet by (4).
Lead 41 x 85.5 = 72.6 feet by (E).
Slide rail o5 X 85.5 = 12.9 feet by (D).
Note.—These distances can be varied by a small
percentage without affecting the running of the trains.
(3) Middle frog calculations, Fig. 3, Plate XXVIIIL.
First let the two turnouts AE AF be of same degree of

wonon

curve and start from same switch stand, then
AD 11 7 . .
~4C = \]-2— ordD =Too A C, which gives us the middle

frog distance from the frog distance 4C, which equation
(4) determines.

Also for small angles the angle of the middle frog will
be 2 x 4 frog angle at C = 1.42 frog angle C, and the

number of the frog will be 1—:—2 x frog number C = +y03

frog number C.

Second, Jet the turnouts be of different sharpness, and
let one begin say 6 feet ahead of the other, lct the right
hand turnout start first and be a No. 8 frog, and the left
hand one a No. 10 frog. Call the middle frog distance x.

The two turnout frog distances are

8 x g5 = 76 feet, and 6 + 10 x g'5 = 101 feet.

3
Offset from one tangentto B = (::ca) x 475 ft.
7
“ #  other tangent to B =(’fg;_6)° % 475 ft.
5

But both offsets added = gauge = 4.75 ft., therefore

()7 (55} 475 = 2

and solving this quadratic equation we get z = 61°6 ft.
Also we can determine its lateral position by substituting
in either of the above eqnations this value of x, in this case
these are 3.13 ft. and 1.62 ft. The angle of the middle
frog, in this case, can be calculated thus:

Middle frog angle = 9—;6—6 angle of No. 8 frog +

%‘5‘-59 angle of No. 10 frog.

In crowded yards and with split switches these con-
ditions prevail, and many much more intricate calculations
are often needed when the turnouts are from curves, and
cross other tracks which are also curving, but these can
often be best obtained by carefully drawn plans to large
scale.

MONTREAL’S TAXATION.

The ratepayers of Montreal find the present taxation
of the city none too easy to be borne, and are con-
stantly threatened with increases. The majority of the
electors in the city do not feel a serious responsibility in
the matter of the city's finances, being chiefly tenants or
holders of small pruperties which bear a very low valua-
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tion. They do not therefore check the extravagance and
recklessness of the city council, which are flagrant.  The
only recourse of the more economical portion ot the people
is to the Legislature at Quebec, many of whose members
are not prepared to deal with questions of the magnitude
which Montreal's money affairs assume. There has there-
fore existed hitherto a free expenditure of money, a large
part of which never reached the objects for which 1t was
voted, and a constantly growing civic debt for whose pay-
ment no means exist if the city is to be maintained 1 a
habitable condition. The city council is constantly look-
ing for fresh subjects for taxation because the limit of the
horrowing power has been already reached on the present
asscssment. At the last session of the Quebec Legislature
the city charter was revised and all machinery was
exoressly made taxable. This has raised a storm among
the owners of plants in Montreal, meetings liave been held
and most wigorous protests made. Some of the leading
manufactuers have spoken very plainly on the subject of
their removal to more advantageous locations if the tax is
imposed. Those who had the charter amendment in
charge explain that the city has always had power to tax
machinery under the head of ¢ immovables,” and the
present clause was framed so as to maketaxable the wires,
rails, etc., of the electric companies which are at present
exempt as not being attached to the property of the
ascessed.

\Vhile this explanation shows that the city council
hasno preseit intention of placing a tax on manufacturing
plants, yet the existence of the clause is a constant menace
to the manufacturers at present within the city limits, and
a deterrent to others establishing themselves there. It
will bwld up the small towns surrounding the city, and
will be an incentive to those bonus-offering towns like
Sherbrooke, Que., or Beilevilie, Ont.,, to grant induce-
ments to secure the taxed industries. A manufacturer
who is heavily taxed on his machinery to raise funds for
street paving which is not put down (that is the method in
Montreal) is apt to look longingly to towns where there
are no taxes on machinery and a large cash bonus is avail-
able for buying new plant.

AN ALIEN ENGINEER.

——

St. Mary's, Ont., had Dbeen discussing waterworks
systems for two yeais, but little progress had been made
until early last month. Commn-.tees of the town council
and board of trade had collected some information from
other towns, and a public meeting had been held at which
some of these had been read. A civil engineer from the
United States who happened to be passing through (it is
reported in the local papers) stopped off for a few hours,
drove round the town with the chief officials and was
instructed to prepare plans of a water supply system for
the town. The engincer in question is of unquestioned
ability, and has constructed some very large works in the
United States with a great deal of success, but it would
seem almost unfair to Canadians that an alien engineer
should be employed upon the mere offer of his services
without considering the claims of the many successful
members of the profession who have done good work in
Canada and depend upon Canadians for the substantial
recognition of that work which will enable them to remain
in Canada and follow their chosen profession.

INDEX.

——

The Index for Val. 6, The Canapiax ENGINEER, is
now in course of preparation, and will be mailed to sub-
scribers on application.
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ENGINEERING WORKS UNDER GOVERNMENT
INSPECTION.

There is a well-grounded prejudice in Canada in favor
of the freedom of municipalities in the carrying on of local
affaits.  \Ve have been accustomed to count our municipal
freedom as one of the choicest growths of the freer air of
the American continent, and to complain strongly against
anything tending to strengthen the central Government at
the expense of the outlying cuntres of authority. But in
spite of preconceived notions we must admit that * they do
some things Dbetter ” ir Great Britain. We require in
Ontario a closer supervision by the Government of public
works undertaken by the municipalities.

In Great Britain the Local Government Board has
control of all public works such as water supply, sewage
disposal works, ete.  \Vhen a town decides to construct a
work the plans are submitted to the Board and are passed
upon by engineers whose standing in the profession makes
their decisions irreproachable, both morally and scientifi.
cally. If the decision is favorable to the propvsed work
the town is authorized to borrow the necessary funds and
carry on the work according to the plans submitted, and
the inspectors of the Board see to it that the plans are not
departed from nor any work not in accordance with the
specifications as passed upon, put in. The consequence of
this is that the British local public works are of unrivalled
excellence, and the municipal indebtedness is low. In
Ontario any clique of aldermen or town councillors who
get together may decide upon a public work, talk the
citizens into adopting it, hand over its execution to the
individual whose arguments appeal most strongly to the
aldermanic mind, and so add almost at will to the public
debt. It is true that an issue of municipal bonds requires
to be approved by the Local Legislature, but it is the
issue of bonds that comes in for the criticism of the legis-
lators, not theeconomical spending of the resulting moneys.
Even if the plans were required to be passed by the Private
Bills Committee there would be no improvement, for the
legislators know very little more engineering than do the
aldermen.

A supervisory board of civil and sanitary engineers of
the highest standing is needed to act as a check, as does the
Local Government Board in Great Britain. We would
not then have unsatisfactory works constructed at absurd
expense by municipalities unable to carry the resulting
debt. This is true in too many cases in Ontario to-day.

SOriE INCIDENTAL BENEFITS FROM THE GROWTH OF
FORESTS.*

Mr. Chairman and Gentlemen~—On considering the
true meaning of the title of my subject it has occurred to
me that what is the main and what the incidental benefits
of forest growth to the community depends largely upon
the point of view. The guardian of the public health
would probably have no doubt that the principal use of
forests was to purify the air by absorbing carbonic acid
gas and exhaling oxygen and in regulating the tempera-
ture. The scientific agriculturist would be inclined to
think that the chief function of a forest was to serve as a
windbreak and shelter for farm crops, and assist the sub-
terranean irrigation, while the old-fashioned farmer will
be equally certain that the only use of trees is to furnish
fuel and fencing, and they should only be grown so long
as they are cheaper than substitutes, failing in this they
should be cleared off to provide pasture or ploughed fields.
The engineer will be inclined to regard trees growing in
mass to be chiefly valuable as a regulator of stream flow

*From a psper read beforo the Association of Oatario Land Surveyors,




THE CANADIAN ENGINEER

337

and a flood preventative, while the artist will look at them
mainly from an cesthetic point of view, as making or
marring the landscape, according to their presence or
absence and thereby contributing to the sum total of
human happiness.

Many land surveyors, I have no doubt, frequently
have occasion to regard a forest as an unmitigated nuisance,
especially when it is compoased of Ilex verticillata, or black
alder, and liesin the line of march. As an official of the
Government, interested in maintaining the provincial
revenues from sources remote from direct taxation, I have
to admit that my own point of view is largely a utilitarian
one, that regards the forest as a source of wealth to the
province and to the people, but I fully recognize the
importance of the other, and what I shall call the inci-
dental benefits, benefits so great and so important to the
general welfare of the community as to make it desirable
that forestry should be an affair of the State rather than
of individuals, with whom present financial necessities may
cause a sacrifice of future profits and result  the detri-
ment of climatic conditions.

Before going into the matter of the incidental benefits
of forest growth, allow me briefly to refer to what I con-
sider the main question from the standpoint of provincial
revenue, and the maintenance of the extensive industries
dependent upon forest products. The provincial revenue
received last year from woods and forests by way of ground
rent and timber dues was over $981,000. This represents
the production of a large amount of timber, and if we add
to this the large quantity of firewood, railway ties, pulp-
wood and about 375,000,000 feet of timber cut yearly on
lands not controlled by (he Crown, it will be seen what a
very important part in th industrial life of this provinceis
played by our forests anc their products. The number of
men employed in the woods, on the streams aud in the
saw-mills, apart altogether from those engaged in other
industries dependent in part or wholly upon the forest,
runs into the thousands, while the capital employed repre-
sents many millions.

It is not necessary for me to go into the many
reasons why permanent forest industries must be depend-
ent largely upon State control, that is I think pretty well
understood by everybody now-a-days, but I desire to point
out what the present forestry policy of the Government
means to the future revenue, and the industrial life of the
province. The Forest Reserves Act of 1897-8 proposes to
set apart areas of non-agricultural lands to be withdrawn
from settlement and kept permanently the property of the
Crown for the purpose of growing successive crops of
timber, If these areas had to be cultivated and planted to
young trees, at an expense of about $15 an acre, the
amount of money required would be very great, and if the
amount thus expended, with interest, were added to the
annual cost of care and protection of the young trees, it is
doubtful if the resultant crop would show a very large
profit on the transaction. True, the crop would be larger
than in a forest grown under natural conditions, as was the
one we are now harvesting, and a shorter time would be
required to enable it to reach a state when it would be
profitable to cut it. At the same time the initial expense
and annual charges would be so great as to render the
project of doubtful financial success on any large scale in
this country, where only the more valuable products of the
forest have a market value:

Fortunately for us, however, this is not necessary to
provide future crops of trees and of the sorts experience
has proved to be the most valuable. To do this will

require the expenditure of very little money, but more
time. I hesitate to make any remarks as to how we are
fixed in the former commodity—it is more or less a politi-
cal subject, on which doctors differ—but we are richin the
latter. How much money we can invest in reforesting
without borrowing I will not attempt to say,.but we have
plenty of time. The nation never dies, or hardly ever,
and we are a young nation, with millions of acres of land
valuable for growing trees, of little value for any other
purpose, so we can afford to wait to allow nature to restore
the magnificent forest removed by axe and fire from these
lands. And nature is already doing the work, not as
evenly as we could wish, nor with a crop of pure white
pine, our most valuable tree, but she is doing the work
just the same. I had occasion this past summer to examine
a tract of several thousand acres that had been lumbered
over, and burned over several times. Over this tract I
found a vigorous growth of poplar, birch, white pine, red
pine, tamarack, cedar, maples and other trees. In some
places there was very little pine, but over most of it there
is a crop of pine numbering from 200 to 700 trees to the
acre and growing very fast. Much of it is now 6 to g
inches in diameter, and I estimate that in 50 years there
will be a very heavy crop of pine ready to cut, not less
than 50,000 feet B.M. to the acre. I do not mean that it
would be wise to cut that much at that time, but it could
be cut.

On much of the abandoned farm lands in New Eng-
land 50,000 feet to the acre is now standing, and two years
ago the Rathbun Co. cut 100,000 feet to the acre over
quite a tract in Grinsthorpe. I mention thisto show that
my estimate is not excessive. The stumpage value of that
pine 50 years from now will be worth not less than $4 per
M, and is likely to be worth more. At this figure the pine
timber on much of this land fifty years from now, if pro-
tected and cared for, will be worth $200 per acre, which
represents a present cash value at 3 per cent. compound,
of $45.62 an acre, and this land is generally considered of
no value,

The main benefit to be expected from these reserves
consists in the provincial revenue, and the maintenance of
industries dependent on them, but in addition to this the
incidental advantages from the presence of these masses
of trees are of vast importance to the people of this
country. Concerning these factors in forest value there
is room for considerable diversity of opinion, and this
diversity exists. It is claimed by some forestry advocates
that forests materially affect the rainfall, whileon the other
hand, it is claimed that it is not so, but that the rainfall
affects the forests. While there can be no doubt of rain-
fall affecting the forests, it is not equally certain that the
presence of forests influences the amount of rainfall. Itis
a case of not proven, although to my mind the evidence
mainly goes to show that if the total rainfall is not
influenced by tree growth its distribution is. Ve know
that trees take up immense quantities of water from the
soil and transpire most of it through the leaves. The
moisture thus transpired from a large hardwood forest is
very large, though difficult to estimate accurately, as the
amount varies with the thickness and number of the leaves,
amount of water in the soil and other conditions. A con-
servative estimate is made by F. B. Hohnel, a German
scientist, of a fifty or sixty-year old beech forest for the
season of growth at 1,972,000 Ibs. or 986 tons of water per
acre. Some authorities make the amount much larger
than this, but in any event there is sufficient to lead one to
believe that the atmospliere immediately above a forest
must be sc charged with moisture as to hasten precipita-

cemem e s e e A



338

THE CANADI

tion in clouds that may come in contact withit., That
forests exercise a beneficial influence on the climate of the
neighborhood there can be no doubt. The temperature
of the air in the forest is cooler during the day and warmer
during the night than in the open field. Consequently air
currents are set in motion by this difference in tempera-
ture, cooler currents coming from the forest during the day
in the lower strata and warmer air during the night from
the upper strata, thus equalizing the temperature and
increasing the humidity of the air. Thisis aside altogether
from the mere windbreak action of the forest, which is of
considerable importance.

The aspect of forest growth most likely to appeal to
the members of this association is its effect as a regulator
of our water supplies, and a factor in flood prevention.
Even here there seems to be a difference of opinion, and a
\Western States writer a short time ago claimed that the
presence of forests in the mountains prevented the snow
from drifting into immense banks and then gradualily thaw-
ing all summer, keeping up a constant supply of water for
the streams. Without disputing this statement—for it
cannot possibly apply to our own province, which is not
mountainous— I may stateas an accepted fact that the main
factor in our great wealth in water powers and navigable
waters are the great forests. At the risk of repeating what
you may already know better than I, 1 desire to point out
some ways in which the forests serve to regulate the flow
of streams and prevent alternate flood and drought. Speak-
ing generally the steam flow can only reach a percentage
of the rainfall in the catchment basin. If the water does
not fall either as rain or snow thera can be no streams ;
but granted a certain precipitation during the year it may
be gradually given off to the streams, making them reason-
ably constant in volume, or it may run off quickly, causing
a flood and subsequent drought. Our streams are fed in
two ways, by underground springs, and by the run off
from the surface of rain or melted snow. Springs occur
generally where a layer of porous sand or gravel lies
hetween an impenetrable subsoil and the surface soil. The
rain water runs under this top soil through the sand or
gravel, and as it cannot penetrate the subsoil it is forced
out through an opening in the top soil and goes to add to
the volume of the nearest stream. It will readily be seen
that a larger quantity of water will reach the gravel
layer if the surface is covered with forest than would be
the case in the open field, as most of it would run off the
surface after rain, in the latter case instead of soaking into
the soil. Most of us have known of springs that have
become dried up in the summer, that years ago before the
woods had been removed were perennial.

In the same way the forest serves to regulate the
water running from the surface into the streams. Con-
cerning the extent of this action of the forest a great deal
has been written pro and con, and volumes of figures have
been compiled to show that the removal of the forest had
little or nothing to do with stream flow. At the sametime
I think we are all pretty well convinced that Captain
Eads, the famous engineer, was right when he remarked
concerning the building of the jetties at the mouth of the
Mississippi River, that he was working at the wrong end
of the stream. The very nature of a forest floor covered
with small twigs, leaves and sponge-like soil, indicate the
mechanical action that dams the water and allows it to
run off slowly. Branches die and fall to the ground.
Trees do likewise and in falling across something would
form dams and create :mall reservoirs of water against the
time when it would be needed. The sorts of trees also
form conductors that allow the water to penelrate the
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subsoil deeply, and add to the subterrancan supply.
Remove these forests and the rainfall rushes off to the
streams, which are soon in flood and soon dry up. The
snow exposed to the full force of the wind and sun follows
the same course, and large sums are being spent all over the
continent to prevent the disastrous floods that now cause
so much damage and loss of life, but which were not
known in the earlier days when this was really a * wooden
country.”

At Brantford, I believe, they are spending a large sum
of money to prevent the annual flood of the Grand River
doing so much damage. It is worth noting that the county
of Brant has only about 7 per cent. of itstotal area classed
as woodland, and of this much is not tree forest land, but
is pastured and the soil beaten hard. Most of you know
something of the vagaries of the river at Belleville, which
nearly every spring causcs anxiety as to the amount of
damage it is likely to do in flood, and 1n summer is so dry
asto cause the remark by a traveler who saw it last fall
from a Grand Trunk car that it looked like a fitst rate
place to put a river in.”

A concrete case of the effect of forest denudation on
stream flow has been furnished by W. C. Caldwell, M.L.A.
Mr. Caldwell is a lumberman and a mill owner, and as his
business interests were affected, he made careful notes of
the occurrence in his diary at the time. The watershed
of the Clyde River was swept bysuccessive fires in1875-6-7,
a large territory being affected. The water supply was
gradually affected from 1830 to 1885. IFrom 1885 to 1892
the flow of water was so reduced that in 1886-7-8 9 and go
the mills on the Clyde were short of water in August and
September, something unknown until that time. In the
meantime the new crop of poplar, birch, etc., L.ad reached
quite a size, and in 1890 began to affect the water supply
and restore the evenness of flow. Since 1893 there has
been an abundant supply of water,and Mr. Caldwell has
no doubt it is due to the effect of the new forest that has
followed the fires. Failing this new forest a constant sup-
ply of water could only have been secured by a costly
system of impounding reservoirs.

EATERARY NOTES.

‘The annual report of the Department of Mines, Nova Scotia, for
the year ending Sept. 3oth, 1898, contains 100 pages of facts and
figures about the progress of mining in Canada’s farthest East.
Extracts from the report will be found on another page.

Canadian Hand-Book of Steam and Electricity is a volume of 150
pages in brown cloth, published by the C. H. Mortimer Co., Ltd..
Toronto, contains a mass of valuable information, much of which is in
tabular form and convenient for reference. A large portion of the work
is of such an clementary character as to give it special value for
beginners.

Accouats of the City of Charlottetown, P.E.I., and Annual Reparts
of the several departments of the City Goverament {or the year ending
the 31st Dec, 1898, embodies the repert of the city engineer, Freeman
C. Coffin, upon the system of sewage disposal for the city now being
installed. e hope to refer to the special features of this system at
a later date.

The Annual Report of the City Engineer of Hamilton, Ont., for
1898, contains among other interesting matter a large colored map,
showing the proposed changes in the water distribution system. The
expenditure on public works in the past year was $204,865.36. Full
page illustrations are given of the new pumping station, the filtering
basin, boiler room of the main pumping station, etc.

The Canadian Magazine for April contains an interesting chapter
of Miss Wood's story A Daughter of Witches" and a pleasant
variety of short storics, together with the usual poetry. Judge Erma-
tinger continues his historical sketch of the Michnlimackinac, 1t is
unfortunate that this number, however, retains the dime magazine
standard by publishing a variety of uninteresting pictures of more or
less uninteresting theatrical persons.
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The special Easter number of the Ironmonger issued March 25th,
1809, is one of the most successful spccial numbers that trade journal-
ism has produced, The lithographed cover is a pleasing introduction
to the three hundred and eighty pages of illustrated advertisementsand
general reading. ’

The Universal Electrical Directory (J. A. Berley's) for 1899
which is the eighteenth year of publication, contains in its 1,250 pages
an amazing mass of most useful information. The index alone, to the
classified trades, occupies four pages, which is a criterion of the
thoroughness with which the ground is covered. It is difficult to
think of an electrical trade question which cannot be answered by the
aid of this well-named Universal Electrical Directory.

We have received A. S. Lovendal's Dictionnaire Technique
Francais-Anglais des Outils et Ustensiles Employés dans les Metiers
manvels, La Petite Industrie, La Ménage, ctc. This is a most valuable
dictionary for anyone who has to do in any way with the arts or trades
among our French-speaking fellow citizens. The lists are most com-
plete und are so arranged as to be most conveniently referred to, as not
only are the different tools and apparatus listed alphabetically, but
also each art or trade has grouped under it, as a heading, all the tools,
etc., which naturally fall there.

The series of papers by Cecil B. Smith, Ma. E.. which appeared in
Tue Canapiax ENGINBER during the past two years have now been
issued in book form under the title ** Railway Engineering."” There
are many standard works written upon various phases of railrozd con-
struction, the merits of which are universally recognized, such as
* Wellington's Theory of Location* and * Foster's Wooden Trestle
Bridges.” but Mr. Smith's work is the only general discussion of the
entire subject that has recently been published and the work is therce.
fore very welcome, especially to those who may wish to acquirea
general knowledge of the subject before commencing a special study of
any one of its details. The title ** Railway Construction *' would perhaps

‘be more apzropriate than that of ** Railway Engineering* as the book

does not deal with the important branches of track maintenance and
operation. Mr. Smith's long and honorable professional carcer amply
qualifies him to write as an authority upon his chosen theme. for he
has been prominent in the locating and constructing staff of the
Northern Pacific Junction, Niagara Central, Charleston, Cincinnati
and Chicago, Roanoke and Southern, Baltimore and Ohio, and Cana.
dian Pacific Railways, and had ample opportunity during bis connec-
tion with McGill University to theroughly study the theory and litera.
ture of railroading. His work therefore presents to the reader a
concise and thorough description of the engineering side of railroad
cornstruction, and in detail is as follows. Chapter I. is devoted to rail-
road statistics, dealing more especially with those of Canada, and com”
menting particularly upon the maxims of railroading and the consider
ations technical, political and local which must be taken into account
when studying any proposed line. In Chapter II. train resistarces and
their effect upon the cost of transportation are discussed, the methods
introduced by A. M. WeLlington in his ** Theory of Loration" being
closely followed. Thischapter is perhaps the most valuable in the book,
for to-day no locating engineer can be considered as properly qualified
who is not fully aware of the financial effects of grades and curvature-
Chapter 111. contains a brief reference to the use of circular curves
and a clear exposilion of vertical and transition curves. These lattet
may still be classified as recently introduced, for their use is by no
means general to.day and the realization of their importance dates
only from the first scientific study of the theory of location. The
simple methods of calculation th=t are recommended nullify the
objections on the ground of intricacy that are so often urged against
them, In Chapter 1V. tae reader gets the benefit of Mr. Smith's wide
experience in rcconnaissance and field work, and the many practical
hints given are of great value. Chapter V. is devoted to construction
and treats of those structures that are usually under the superintend-
ence of the resident engineer. It is plentifully illustrated with cuts of
the standard plans of the various railroads*with which the author bas
been connected and concludes with some very pertinent advice upon
classification and estimation. Chapter VI. is a most unusual and
interesting addition and contains a careful resumé of those clauses of
the Railway Act that are of special importance to engincers. A brief
second part upon track material concludes the work, but the collection
of diagrams for the rough estimation of timber and masonry quantities
from the profile are worthy of especial mention from their particular
usefulness in the comparative study of locations. While the book as
a whole is very welcome, dealing as it does with the entire field of the
construction enginecr, the chapters upon train resistances and railway
law deserve the most especial commendation, because many of our
engineers bave simply grown into their profession and are ignorant of
the great forces, natural and political, that control our common carriers.
It is only to be regretied that Mr. Smith has not seen fit to discuss his

THE CANADIA

N ENGINEER 339

interesting subject at greater length, for there is room at present for a
successor to the once standard work of G. L. Vose, but as it is, it is to
be heartily recommended to all who desire a clear introduction to the
art of railroad building. Railway Engincering, Cecil B. Smith, Ma. E.
Cloth, 200 pages, profusely illustrated. Biggar, Samuel & Co., Pub-
lishers. $1.50.

METAL IMPORTS FROM GREAT BRITAIN.

The following are the sterling values of the imports into
Canada from Great Britain of interest to the metal trades for the
month of February and the two months to February, 1898 and 1899 :—

Two Mu thsto

Month of February, Fe' ruary,
e e ———
1898. 1899, 1898, 1¥gg,
Hardware ...oovvs wenninnnn. £1,629  f1,116 £3.333  £2.654
Cutlery o.ovovvniiieniiiie, 3283 3,055 6,612 7,820
Pig iron ..iieieiiiiiiiiiine, 1,348 4o1 1.852 762
Bar, etC. cevieiinieiiieiiniees 1,212 8o1 1,412 1,246
Raitroad ...ecvvvvvt vivanes 6,872 .. 6,922 .
Hoops. sheets,etc. «vvveevnees. 1039 1,618 2,753 1.743
Galvanized sheets vvvveenanss 542 332 2,518 820
Tinplates....c.coevuneiniase. 6586  5.862 18,515 11,547
Cast, wrought, etc., iron...... 1,998 1,443 3.571 2,440
Old (for re-manufacture) ...... 8o . 8o .
Steel tivieininiieiiiiionenanns 6,106 1,019 10,627 5,689
Lead cviiiniiinniennenienes 594 133 1.518 1,022
Tin, vnwrought .............. 619 118 1,920 2,633
Alkall ........ ..., cevens .. 1,383 853 2,884 2,396
Cement oooovvensrncnanas see-. 1,389 35 1,874 248

SUMMARY OF THE MINERAL PRODUCTION
OF CANADA 7 _;98.
The following figures have been submitted by the Geological
Swivey of Canada to the Government, and are subject to
revision:

Product. Quantity. Value.
(a) (a)

Metallic—
Copper (finc, in ore, etc.) (b) Ibs.... 17,051,421 $ 2,159,530
Gold. Yukon district* .............. ........ $10.000,000
Geld, all other .oveviviiiiiiiiniins viennnn. 3.709.000
Tron ore, tons ......iiiviiiii.t., 38,161 152,310
Lead (fine, in ore, ctc.) (c) Ibs...... 31.915.310 1.200.300
Nickel (fine. in ore, etc.) (d) bs...... 5.517.6%0 1.820838
Silver, (fine, in ore, ctc.) (¢) ounces..  4,434.°S5 2,583,208

Total metallic........ooive LolL.L, 21,622,501

Non-Metallic-—
Asbestus and asbestic, tons R 23783 386,227
Chromite, tons .........c.oovun.... 2,021 24,252
Ceal, tOns . .viiiviiniiiiiiininnn., 4.172,655 8.227.938
*Coke (f) tons......ocvunvunn. ... 72,444 219.200
Felspar, tons ...............oi... 2,500 6.230
*Fire clay, tots ooovvveverenenenn.... 2.170 5.000
Giaphite, tons . .ooeeviiiiiiiiin. ... et 11,508
Grindstones, tons ......oovvevvninne vunnn... 39.465
Gyl-eum, tOns ...c.vvverininnenn.... 219,256 230.440
Limestone for flux, tons............. 33,913 31.153
Marganese ore, tons ................ 50 1.6n0
MACH, i e i 117,508
Mineral pigments—-

Baryta, tons ..ol 1,070 5.258

Ochres, tons ..........ccou..... 2,341 18.600
*Mineral water ... ..o iieiiiee e, 155,000
Moulding sand. tons ................ 10.572 21,048
*Natural gas () -vovvvviiiiiiinnnne vevennn. 320.000
Petroleum (i) bbls.................. 700,700 081,106
Phosphate (apatite), tons ............ 733 3603
Pyrites, tons ..ovvvvieniiininnn.... 32,218 128872
Salt. tons .vneiiiiiiiiii i 57.142 248.639

Structural materials znd clay products—
Cement. natural rock, bbls........... 87,125 73,412
Cement, Portland. bbls.............. 103,084 324,168
Flagstones «oveviiiiiiiniiniiiiiines vvennnn 4,230
Granite ..oeeiiiinninnnn., grereeren aeeaeen. 73.573
PPOMEIY voiiviiireiiiiiieiiiieiee eeean. 135,000
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Sewer pipe ..iieiiiiinan... Ceeenaes e 165,421
Sl ver i e e e ves 40,791
Terra cotta . .ovvreennin cvnieannn o e 167,902
Tripolite, tons «.oooviiiiiiiiiiiina. 1,017 16,600
Ruilding material, ancluding  bricks,
building stone, lune, sands and
gravels and tiles (estimated as for
Previons year) ....oiiiieiiieen. 3,600,000
Total structural matetials and clay
products . ... Lo oLl 4.002,177
Al othier non-metallic n.282414
Total non-metallic 15.884.300
Total metallic 21.622,00¢
E«timated value of miaeral products
not returncd . ... ... L 250,000
188 total........ e e 37.737.7
187 total. oo e 28,661,420
1806 total. ... L 22384313
1805 totade oo et e e 20.758.430
By total.. oo 19.033.357
iSo3 total. . 20.035.08.2
1892 ol iii i i e e 16.628.417
1801 t0ta)e et e e e 18970.610
1800 total. o oot e e e 10,703.353
188G 10tal e e i e e 13.013.013
1888 tOtAl. i ittt e e eeeenae 12518803
1887 1012l ettt et e i eeeeeeae 11.321.331
1980 10t et e it ieeenae 10.221.255

*Partly cestimated.

(a) Quanuty or raluc of product marketed,
is that of 2,000 lbs.

(b Copper contents of ore. matte, ctc., at 12,03 cents per th,

(¢) Lcad coutents of ores, ctc., at 3.78 cents per 1b.

(d) Nickel contents of ore, matte, etc., at 33 cents per b,

(¢) Silver contents of ore at 53.26 cents per oz.

(f) Oven coke. all rthe production of Nova Scotia and
Rritish Columbia.

(g) Gross rcturn from sale of gas.

(h) Calculated from inspection returns at 100 gals. crude to
42 refined oil. and computed at $1.40 per bbl of 35 imp. gals.
The barrel of refined oil is assumed to contain 42 imp. gals.

The ton used

In studying the figures given in the above general table.
many interesting and gratifyving features will be noticed. In
the grand total an increase is shown of over $9.000.000 or
nearly 32 per cent. as compared with 1897,  This is a still larger
proeportional increase than that of 1897 over 1896 which
amounted to nearly 27 per cent.  Compared with 1886, the first
vear for which statistics were issued, we find an increase in the
value of mineral products in thirtcen years of nearly 270 per
cent. When it is remembered that during the same period the
increase in the populatinn has been only about 14 per cent., it
will be cvident that the proportional importance of the mining
industry io the country is very much greater than it was at the
beginning of the period dealt with., Thus the per capita
value of the mineral production of the country has increased
from about $2.20 to $7.20. Whilst these large increascs of late
years have of course been partly due to the discovery and
working of the rich gold-placers of the Yukon, other important
mincral industrics have alco contributed to them, and there is
cvery reason to cxpect a continucd rapid growth in many of
tham for some years ta come, especially as the province of
British Columbia continues to develop. The following table
shows the principal changes in the production and values for
the year 1598 as compared with the revised figures for 1297:

—Quantity— —Valuce—
Product. Increase. Deccerease. Incrcase. Decrease.
Percent. Percent. Percent. Percent.
Metallic—
[ 000717173 34.90 ceeen 43.81 ceeen
Geldeovoviiiiennnn. 127.31
Ironore..cvveeveen.... 14.70 eeen 17.03 e
Teadeoeovnn..... e 18.20 13.63
Nickel..ovvverannns «... 3802 ceee 30.14 ceeen
31104 D 20.23 22.27
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Non-Metallic—
Asbestus and asbestic. .
Coal ..
Gypsum .
Natural gas............
Petroleum ............ ..... ceees
Cement 21.93 44.43 e
It will be observed that most of the large increase in the
tetal is to be credited to the metals, gold, copper, nickel, the
non-metallic materials. coal, asbestus and cement also contribnt-
ing.  Beginning with the most important, the increases in these
products were as follows, viz.: Gold, about $7.673.000; coal, over
$924.000: vopper, nearly $65%.000; nickel, nearly  $422,000:
asbestus, iron ore and cement aggregating about $183.000. Of
the gold output the mam feature was the very large increase in
that of the Yukon. This accounts for $7.500.000 of the enlarge-
wient, which is three times as greac an estimted output as that
for last year. With the exception of the gold washings of the
Sashatchewan River in the Normhwest Territories, there were
also increases in all the other districts of the Dominion. There
were increitsed outputs of coal in all the different districts. In
copper the largest increase was in Ontario, which amounted to
ever 50 per cent. of the previous year's output.  British Colum-
bin showed also a consderable enlargement, whilst in Quebiec
a small falling off was apparent. A rise in the price of the
1-ctal makes the proportional increase in value greater than
that for quantity.  In mckel, the increase w the quantity 1s
greater than that in the value, owing to a fall 1 the average
price of the metal for the year.

The failing anay in the production of both lead and silver
is. in the former case. patly offset by the rise in the average
price, whilst in the latter case a lower price for the year has
agrravated the proportional decrease in the value as compared
with the quantity. Whilst there  was a decrease in the actual
quantity i the product oi the asbestus mines of Quebee, the
salue shows a large percentage increase. which is explained by
the lesser proportion of asbestic and low grade fiber in the
output.  The proportional contributions of the chiei products
to the grand total of value are set forth in the following table
both for 1897 and 1808:

PRODUCT AND PER CENT. OF TOTAL PRODUCTION

21.87 0.17

................ 12.66 SN
5.76
1.8
3.00

1.28

1897. 1808,
Coal..... .. 2087 Gold ....iiiiiiiiiiiinn. 36.28
Gold ... . 2t02 Coal .....ivvieeeeeanee.. 2179
Building matesial. ... ..., 12.36 Building wmaterial........ 9.33
Silver.oooviiiiin ..., 1159 Silver ..... civen enn.. 6.84
Copper .ovveviviennnnn.. 323 Copper «ovvvveinnnennsnn 5.72
Nickel ..ot 438 Nickel viveniriiiienena.. 482
Lead ...vveiiie i 437 Lead ...l 3.19
Petrolenm .............. 333 Petrolenm “.............. 2.60
Asbestus ..... e 1.55 Asbestus ...l 1.29
Natural gas............. L1y Cement ooovvnienniina... 1.03
Cement .ooovvvivennn... vH Natural gas...... veeeeee 85
GYpsutn .voeeviennan. . Ry Salt L v6
Salt coeiiii 70 Gypsum ......ceeeianen. ot
Coke vivivinnnionnnnnnns I ) 38

With the cxception of the transposition of the positions oi
aold and coal, of natural gas and ccment. and of gypsum and
salt, the items stand in the same order as before. The feature
mainly noticeable is of course the assumption of the first place
by gold, and its large predominance over the rest. To this is
largely duc the fact that the metallic minerals as a class con-
tributed in 1898 over 37 per cent. of the whole, as comparcd
with about 48 per cent. last ycar. The structural materials
amouvnted to about 12 per cent., and the other non-metallic min-
crals to about 30 per cent.

BOSTON SEWAQE OUTFALL. .

BY CHARLES E. TROUT.
For Tur CANADIAN ENGINEER.

More than one-half the sewage of Boston and vicinity is
discharged into tide water at Moon Island, about six miles from
the main water front of the city. To reach this point the sewage
flows by gravity to a pumping station on the harbor front necar
Moon Island. where it is raised about thirty-five feet and
forced through a tunnel under an arm of the harbor to the aut-
fall works. These consist of a storage reservoir, together with
the necessary gate houses and machinery for filling and dis-
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charging. The functiou of the reservoir is to store the sewage
while the tide is tlowmng in and discharge it after the tide has
turned, when the strong current carries it out to sea. The
reservoir is composed of four distinct basins, so arranged that
one may be kept empty for any purpose, as cleaning or re-
pairs, while the others are in use.  The four basins are of nearly
equal cuapacity and the division walls between the basins are
of rubble on concrete foundation. Where the foundation rests
on gravel or other pervious material a line of tongued and
grcoved sheer piling 1s driven into the clay underlying such
material. As a further precaution against water passing under
the division walls and the bursting of the reservoir floor by
springs, a line of drain pipe, with open joiats, is laid on cither
side of cach division wall, and bencath the floor of the basin.
These drains discharge outside the reservoir. Thus, water ac-
cun.ulating beneath the floor finds frec access to the drains,
aund is carricd safely outside the reservoir. A safety valve,
opening into the reservoir is provided on cach drain to selieve
an excess of pressure below the tloor in event of a drain being
choked. The floor of the reservoir is of concrete nine inchss
thick, and is shaped in alternate gutters and ridges, the width
centre to centre of ridges being twenty feet. Set in the ridges
at-intervals of thirty fcet arc blocks of graunite, three feet square
and cighween inches deep, to be used as pier stones in case it
should ever be necessary to roof the reservoir.

The arrangements by means of which the reservoir is filled
and  cmptied could best be illustrated from a figure.
Across the lower end of the reservoir runs the outfall
sewer, which brings the sewage from the city tp the works.
Iinmediately below it are the discharge sewers, which carry
the sewage from the reservoir out to se. These are all of brick
and backed with rubble masunry. Between the sewers and the
reservoir is what is known as the six {oot gallery which serves
as a foundation jor the gate house abuve, and as & |)rolccliml.
for the gates from frost. It iy divided by the division walls o1
the reservoir and four partition walls, one opposite the centre
of cach basin, into cight compartments. In both the outfall
and discharge sewers, on the side next the reservoirs, are
twenly gate openings, cach three by four feet. Only hali i
these, cight in the outfall and twelve in the discharge sewers,
are at presemt i use.  The rest are bricked up until the in-
creased amount of sewage renders them necessary.  The gates
with thar frames arc of cast iron, with bearing surfaces of com-
pusition.  Both gates and irames are single castings. which
are grooved to reccive the strips of composition for valve iaces
and gate rests. The grooves are worked out by machine tools
and the strips are riveted in place with composition rivets. The
gates arc pressed tight by adjustable gibs, bearing on inclined
planes, cast on the frames. The gates are raised by lifting rods
and screws. connccted with suitable gearing above the floor
oi the gate housc. The clutches for cach gate are thrown in
by a hand lever. and may be thrown out by hand or by the
gate itself on reaching either end of its course. The gearing
is driven by a main line of shafting, running the full length oi
the gate-house—375 fect—and varying in diameter frém threc
and one-half to two and onc-half inchies. The power to operate
the gates and jor other purposcs is furnished by a turbine wheel
installed at the lower «nd of the outfall sewer, and driven by
the sewage. The wheel pit drains into the discharge sewers.
Ample power is furnished by the turbine for opcrating the
gates, pumping and running other machinery about the works,
at no expensc for maintenance, and with no attention beyond
opening and cloging the gates leading to the wheel pit.

The reservoir has a capacity of about 23,000,000 galions.
Under ordinary conditions it will fill in about ten hours. In
time of storm, however, the reservoir is not large cnough to
store the extraordinary quantitics of sewage reccived, and it is
frequently nccessary to begin discharging before the turn of
the tide. The frequency of this carly discharge is constantly
increasing with increasing population and water consumption,
and might in time give cause for complaint to property owners
on the water front of the city. The builders of the present
reservoir foresaw the ncccssity of increasing its capacity in the
future, and they so located and carrded on the work that such
an extension could be easily carried out by increasing the
length of the basins. Such works are now in progress. The
length and capacity of the basins will be doubled.

The method of discharging, flushing and filling the reser-
voir is as follows: An hour or so after high water, the water in
the harbor being then about the height of the bottom of the
reservoir, the gate leading to the wheel pit is opened and
water is adnmitted to turbine. The shalting in the gate house
starts and it is possible to raise or lower any gate by throwing
its operating machinery into gear. First, the gates leading from
the outfall sewer are closed, then those leading to the discharge
sewers are opened.  Under ordinary conditicas the reservoir
is cmpty in less than an hpur. A deposit of slime remains in
the bottom of the reservoir, gencrally quite thin, but in con-
siderable quantities after a storm. To remove this the reservoir
is flushed by the sewage stored in the outfal} sewer. The open-
ings from the reservoir to the six-foot gallery, excepting those
neit the side and division walls, arc provided with gates
hinged at the top and swinging into the six-foot gallery. Thus,
while the basins discharge at all the openings they fill only
from the two cxtreme openings. As soon as a basin is empty
the lower gates at one side are closed and the upper gate on
the same side opencd wide. The sewage rushes in, filling one
compartinent of the six-foot gallery, and rushing into the basin
by the onc opening not provided with a gate, it flows up the
gutter opposite that opening. and at the same tinie it spreads
ont over the ridges washing the slime into the gutters. As soon
as cnough sewage has entered, the upper gate is closed and
the lower ones opened.  The flush is drawn into the discharge
sewers, where it is bheld tifl the next discharge, in order that,
being the foulest of the discharge it may have an ecarly start
and be carried well out to sea. The flushing is done alternately
from opposite sides of the basin. This method works well ex-
cepting that it will not clean the back corners of the basins of
heavy materials, and a deposit of gravel, sand and sludge col-
lects there which has to be occasionally shovelicd out. Once a
meuth or so the reservoir walls are washed by a fire stream
furnished by a power pump driven by the turbme.  Salt water
fram the harbor is used in this washing,

As it is not expected that the present method of flushing
will be cffective when the basins arc doubled n length, a
uicthod has been devised by means of which the flushing will
be done from the upper end. A large sewer will be built from
the outfall around the upper end of the reservoir. On  this
sewer will be four gate houses, one opposite the centre of each
basin. through which sewage can be admitted in sufficiert quan-
titics to thoroughly flush the basin. A system of stop planks
will be provided to distribute the cewage over the width of the
basin. The gates in these gate houses will be operated by com-
pressed air pistons with valves operated by clectricity.  The
compresser and perhaps a dynamo as well, will be operated by
the turbine.

In winter scarcely any odor is noticed from the basins, but
in hot weather an offensive smeil arises at times.  However, as
no onc lives ncarer than the main land. a mile away, this is not
a serious matter.  Generally the tidal currents carry the sewage
away from all inhabited places, but occasional complaints ars
heard from summer resorts along the coast. These are neither
very carnestly made nor very scriously taken. and arc probably
duc to a readiness to attribute the consequences of local care-
lessness to a distant cause. At the worst, however. the works
auitc fulfil their object in minimizing the nuisance caused by
the sewage of the district they serve.

METALLURGICAL [ACHINERY.®

RY A. G M'CALLUM, M.E., PETERBORO, ONT.

In the matter of the design of metallurgical machinery it
must be admitted, with reference to rolls, crushers, stamps and
other machines employed in the reduction of orcs, onc is almost
led to believe that they are not susceptible of as exact an
aunalysis as a bridge for cxample. In the following remarks it
is purported to deal with the most familiar machines employed
by mining ecngincers, such for instance as crushers, rolls.
stamps and feeders. To deal with them from the designer's
point is my purposec.

Considering in the first place crushers, the introductory re-
marks anent them are applicable to most all of the other ma-
chines mentioned. Tt will readily be admitted that many de-

*From a paper read before the Canadian Mining Institate,
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signs of crushers show by the distribution of the material
within thewm, that the designer neglected to take advantage of &
mathod of analysis  commonly employed by  designers  of
Lridges and other large structures, a system of analyzmng qute
appliable to mimng machinery, namely by that of graphics.
The construction of a graphic diagram of stresses within any
mwachine under design is moust essential, as upon at the desiguer
claborates s worhing drawing., The benefits to be denived
fiom such a process of designing cannot be overestimated, it
tpresses upon the designer an wumate and eaact knowledge
of the acting forces and their distribution throughuvut the pars
of the machine in the pocess of design; there may be many
problems which are extremely complex and frequently unsols -
able; it is necessary however, to possess definite knowledge of
the resistance of the materials employed in the construction of
the machine to those complex forces.

1t has been sometimes remarked that skill and good work-
manship are not essential features in the make-up of mining
miachinery, but the idea is false, more plants butlt for the pur-
pose of ore reduction have been failures, due in large measure
1o the fact that the enterprise was handicapped by machinery
ill adapted for the purpose. It is to be much regretted that
many engieers in the purchase of mining machmnery estimate
the superiority of the machines to be purchased by the dead
weight, regardless of how the matenal 1s utihzed and distnbuted.
Discussion will not alone settle the question finally in all cases
without claborate and unprejudiced experumental work.  Most
carcful mvestigation 1s necessary i many instances to dis-
cimanate between real nnprovement and the wmpractical.  The
sine qua non oi good machine design, from a structural pomt
of view, is the presence oi sufficient material of the proper
kuid, m the nght place. There are many types of crushers
upon the market, and there 1s no doubt that the majonty of
them were onginally ntended tor breaking road ballast.  The
demand witlun recent years for crusiung machmery in munmg
regions 1s pramanly the cause of thar bemng advanced to the
{front as crushing and pulverizing machines. There is no doubit
that the = Blake” type of crusher stands pre-cminently for
cervice and has been gencrally adjudged the most eflicient and
cconomical in use; perhaps the reasons most readily advanced
for such, lics in the fact that for a given capacity the first cost
is less, the cost for repairs is also less, and they are idle for
repairs much less of the time. The * Blake™ type of crusher
has developed few changes from the original design. The first
type of “ Blake " crushers had the crushiug jaw pivoted at the
Lettom, as at present wm general use the jaw s pivoted at the
upper end. It is a matier of chotce, to do a given amount of
work by cither of the types of machine; one with the working
jaw pivoted above, the other below. For the jaw pivoted at
the bottom, the plea 1s used that a more uniform product 1s obz-
taincd, and that finer crushing. wien that is desirable, can be
sccured. The concurrence of preference however if gauged by
use, is in favor of the modern “ Blake” design with over-
hung jaws, when that type of crusher is chosen.

A general summary of crushers upon the market if analyzed
would reveal the important fact of a want of harmony amongst
the various types of similar dimensions. The dimcnsions of
th- openings are not called in question, but like picces within
diffcrent makes of crushe- . So far as the openings of the jaws
are concerned, those Gimensions are not by any mecans arbitrary,
but have been fixed by experience. Quartz generally breaking
in sizes which can be suitably crushed by ore breakers of such
stsndard dimensions as 10x7 in., 13%9 in., 20x10 in. Mining
crgincers in charge of plants are well acquainted with the many
faults developed in crushers under their care, broken frimes.
pitmans, jaws and other parts are known. What then aie re-
quircments of a good crusher ?

In order that the crusher shall run casily. cool, and prove
scrviceable, it is requisite that all of the journals be in correct
alignment one with the other. Rigidity. strength and sufficient
weight must be found in the frame, so that the vibrations
created while crushing may become absorbed. This must be
advanced as the reason for the failure of the many types of
stecl plate frames. they easily yicld to the strains within the
machine, thus causing the working parts to become out of proper
relation onc with the other, and resulting in heating, and run-
ning hard. According to the naturc of the product to be
crushed, we must have a certain direction of stroke, length of

stroke, and relative angle in the position of jaws, and to procure
these conditions various means are employed, wihich methods
are well known to nmumng men.  But it has appeared to the
wnter that stmplicity of construction may be secured by abol-
sshimg from the type of crusher under consideration, the wedyge
block so common, and employmg other means of adjustment,
for mstance by means of the toggles. Change ot toggles can
be cttected as reachly as by means of the adjustable wedge, The
movement required can then be made by rearrangement of the
toggles. The machwe bemg provided with a set of toggles
giving the requisite maxumum and munmum  opemings. It s
necessary that the shaft supporting the jaw should be securely
fastened to the jaw, not by means of set screws, a preferable
wethod of fastening is that of the gib and key. The jaw shaft
is then required to move in the bearmgs of the machine. l'ius
overcomes the pounding and jumping due to lost motion, which
readdy develops when the jaw moves upon the shaft. The caps
of the bearings can then be tightened whenever wear renders
it necessary. Within the pitman much trouble 1 often created,
pethaps no other feature withm the make-up of the pitman
creates more trouble than the adjustable devices provided to
take up wear, when the cccentric shaft has worn out of round.
due to the stram upon 1t being constantly in onc direction.

Fly-wheels as commonly fastened to crushers are at fault
By cmploying them as a means to prevent scrious injury to the
working parts of the machine, owing to sledge hammer heads
falling into the jaws, or other causes, we may so fasten the
fly-wheel upon the shaft that in case of accident the belt may
slip and the crusher stop while the fly-wheels exhaust therr
mction. \We may use taper keys.

The reduction of granulation of coarse particles of ore by
micans of rolls, has been given much consideration during the
past few yoars. The variety of crushing rolls arc many and
varivus in type and constructidn. Machines for this class of
wourk have been largely involved by American engineers, and
prooi of their superiority is to be found in the fact of
their having gained admission to almost cvery large
mutallurgical work throughout the world. Notwithstanding
the many changes that have beea made during past years in all
the varivus designs known to us, no special one has met with
gencral approval.  The most potent change has been in the
adoption of steel as the material for use in the construction of
the shells. The construction of the frame in onc picce, having
sufficient weight and streagth to absorb the vibrauons set up
within the machine. and closer study has been given to the
matier of the strains with the structure.  Marked improvement
vier the older furms of crushing rolls has been made m tie
disign oi journal bearings, incthuds of lubnication, and the
favilities for dismantling the machine if required. Considerable
ingenuity has been displayed to obtain complete and satistactory
mcthods for keeping the latcral adjustment of the rolls correct.
The adoption of springs for that of levers and dead weights
within the machine to give crushing power to the rolis is an
insportant improvement, affording as it does, a much more
uniform product. The adoption of some form of housing ob-
vistes the wasteful and disagrecable nuisance of dust usualiy
feund around rolls employed in dry crushing, and length of lifc
to the machinc is ensured. The most marked change within
recent years has been along the line of increased peripheral
speed, Ly the ecmployment of rolls of larger diamcterss, and
narrower faces. The results being decrease of journal friction,
increase of crushing suriace, and reduction of spring pressurcs.
Those changes are undoubtedly the direction in which modern
practicc is tending. Peripheral speeds of 600 to 1,000 feet per
minute arc now found to be practicable, but this change in
speed has also brought about many of the improvciments al-
ready mentioned. The aggregate spring pressure is now
greater, ranging from 2 to 3 tons per inch width of face of voll
shells. Change has also been made from gears to belts, proving
a much more preferable mcthod of driving. In the carlier form
of rolls, the spring pressure was carried along the main tension
bolts, making it a matter of considerable labor to adjust the
rclls. The method now in usc consists of cnclosing the whole
nest of springs between two washers, and constructing them o
that cach nest forms a complete washer of an inclastic nature,
uiiti! such time when the maximum pressure is reached. further
compression taking place, relief is afforded to the rolis by the
deflection of the springs. Chilled iron shells in all probability
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will be displaced by steel shells, In the design of rolls pre-
sented all the above mentoned improvements have been em
bodied, simplicity of const-uction, fewness of parts, and inter
changeability is to be found The hopper underneath the rolls
is constructed in such a manner that no pockets are permitted,
all four sides declining towards the bottom at an angle of 43
degrees, thus affording cleanliness at all times within  the
machine. The matter of sliding versus swing bearings for the
removable roll, was decided in favor of swinging roll bearings
‘The wearing surfaces become reduced by means of their adop
tion. Any wear about the bearing surfaces of sliding roll bear
ings is an cvil which may result in damage to the frame ot the
maching; it is casicr to maintain the alignment of the swinging
bearing in the sliding type of bearing. In design for rolls, a
1eature worthy of consideration is that of the disposition ot the
Lolts employed for the purpose of bolting the machine together,
it is a desirable feature to bave as few as possible, and so
arranged that should they by any means become loose, they
may not fall within the machine. The use of common nuts is
not desirable, and recourse must be made to lock nuts or clastic
nuts; this provision prevents the bolts becoming loose, and
may help to preserve the machine from injury.

The construction of mortars will always prove interesting
to mining men. The sectional mortar contains a feature new to
the writer. It is usual in the construction of sectional mortars
to make the ends in two picces. In this particular moriar, 0
overcome waking the cnds in the above way, they were care-
fully designed (not to cxceed 330 Ibs. in weight) and in making
the ends of cast steel the joint usually found was climinated,
and considerable strength has been thus added. The drawing
shows the construction cicarly. This type of mortar was de-
signed for the Ben ¢'Or Mine, Bridge River, BC. In the 3-
stamp double discharge mortar, the lower guides of the bat-
tery are to be found in the upper part of the mortar, water
supply is carried to and around to cach of the heads. The pulp
fron: back screen running through a channcl cored in basc of
mortar and joining to that of the channel from front screen is
then carried by a pipe and distributed over the amalgam table.
This type of mortar was designed for the Oro Fino Mill of
Fairview district, B. C. Amongst designers of mining machinery
the ore fecder has been taken in hand, and it doubtless has
been observed in recent designs presented for public favor that
of the suspended type shows many marks of improvement in
design, utility and simplicity oi construction. The marked
changes in this feeder are to be scen in the abolition of the
adjustable mechanism to the feed lever, the lever adjustment
being madc by means of a collar on the stamp stam, or by the
bumping rod. Gears arc not cmployed at all, thus resulting in
quiet running. Onc could, perhaps, make extended remarks
with regard to other machines in process of design and manu-
facture. I feel I have not done justice to the subject, it is much
too widc for a single paper. Papers on mectallurgical machines
to be of real bencefit to the Institute should be divided into sce-
ticns, treating of the design and dynamics of cach machine
separate papers.  Should it be the pleasure of the Institute I
would willingly contribute my small quota. Publication oi data
thus collected may not be considered of much moment by the
busy outer world, but it clarifics tiic writer's ideas, and brings
into compact form and smah bulk, a large amount of knowledge
otherwise unattainable. This information adds much to the
making of the routine work of the profession more productive
and pleasurable.

THE NOVA SCOTIA COAL TRADE.

The following returns of Nova Scotia coal sold during the
year 1898, shown in the report of the Departinent of Mines,
Nova Scotia, in comparison with thosc of 1597, arc as follows:

1897. 1S6S.
Nova Scotia ...... Crreereciannses 641,308 667,252
New Brunswick .covevvvienniannns 242,043 2656.759
P.E Island.eoceiieceacaennane. .. 62032 93.243
Newfoundiand ....coevvvevinnaess 73.990 62,051
QUEHEE v vvireaansecnsnviinenense 875,874 014160
West Indics coeveennennennnn veses 0350 verane
United States . .covvevenneinneneens 100,279 08.027
Other countrics <.eeveeee Ceeecese eeeeae 3877

The production was 2.281.453 tons comparcd with 2.320916

tens in the year 1897. There is an increase in the sales
Nova Scotia, New Brunswick, Prince Edward Island and Que-
bee, the sales to the last named point coming close to the
willion mark. Therce has been a decrease in the Newfoundland
and United States sales. It is confidently expected that in a
few weeks shipments of gas coal to Boston from Cape Breton
collieries will be commenced on a basis of at least 700,000 tons
per annum. If this be carried out and no unforeseen obstagle
iutcrvenes, the total sales of neat year should be mn the vicinity
of 3.000,000 tons. The total sales for the year were 2,135.397
tons, compared with 2,013,421 tons in 189;.

THE PRACTICAL MAN.

The Friction of Metal on Metal, without Lubrication—

May be taken at 1-6 of the weight up to 40 lbs, per sq. inch.
May be taken at -3 of the weight up to 109 Ibs. per sq. inch
Brass on cast iron % of the weight up to 800 lbs. per sq. inch.
W’r't on cast iron 1-3 of the weight up to 500 1bs. per sq. inch.
Well oiled with tallow at 1-10 of the weight.
Well oiled with olive oil at 1-3 of the weight; 800 Ibs. per inch
ferces out the oil; friction of journals under ordinary circum-
stances 1-30 of weight; friction of journals well oiled sometimes
only 1-60 of weight.

Rules for Calculating Speed.—The diameter of driven given
to find its number of revolutions: Multiply the diameter of the
driver by its number of revolutions and divide the product by
the diameter of the driven. The quotient will be the number of
revclutions of the driven.

The diameter and revolutions of the driver being given to
find the diameter of the driven, that shall make any number of
revolutions:  Multiply the diameter of the driver by its num-
ber of revolutions and divide the product by the number of re-
quired revolutions of the driven. The quotient will be its
diameter.,

To ascertain the size of pulleys for given speeds: Multivly
all the diameters of the drivers together and all the diameters
of driven together; divide the drivers by the driven, Multiply
the answer by the known revolutions of main shaft.

To Drill or Turn Aluminum.—Use kerosene oil (coal oil)
for drilling or turning aluminum.

To Drill Hard Steel —Usc turpentine instead of oil, when
drilling hard steel, saw plate, ctc. It will drill readily when
you could not touch it with oil.

To Prevent Rust on Tools.—Use vaseline, to which a small
amount of powdered gum camphor has been added, heat to-
gzether over a slow fire.

5 s %

= & N = - 2
BRrass. engine bearing....... 13 2 % . . .
Tough brass, cngine work... 13 100 15 .. . .
Tough, for heavy bearings.. 25 160 3 .. .
Ycliow brass, for turning.... .. 2 1 .
Flangcs to stand brazing. ... 2 1 1
Bell metal .....coeiiainees 5 16 . .. .
Babbitt's metal .......on.... 10 1 .. 1 .
Rirass, locomotive bearings.. 7 6y 1 .
Bruss for straps and glands.. 16 130 1
Muntz's sheathing ......... .. 6 K} .. .
Metal to expand in cooling.. .. .. .. 2 9 1
Pewter vovviiiiiiiinnennnn, 100 .. .. 17 .. .
Spelter ..... Ceesereaventoies .- 1 1 .- .- .
Statvary bronze ...oieinennn 2 9o 3 . 2 .
Type metal, from ......... . e .. .. 1 3
Type metal, 10 veevvnennnns .. . .. 1 7 .

Solders.

For lead ....... cevecesnens 1 .. . . 1% ..
Fortin coeviviincniennnneees 1 - .. .. 2 .
For pewter ........ Ceeeeean 2 . .. .. 1 .
For brazing (hardest)...... .. : 1 .. . .
For brazing (hard)......... .. 1 1 . . .
For brazing (soft).......... 1 4 3 . . .
For brazing (soft), or....... 2 .. . H .. .
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NOTES ON SHAFT UOVERNORS.*

BY W. B, M'LEAN.

The following paper does not propose to discuss the many
difficult mathematical and other problems involved in a treat-
ment of the theory of shaft governors. It will only deal with
some practical points in the design of these appliances which
$iove come to the notice of the writer during a summer spent
at work connected with high-speed engines which were thus

FOR &CC.ITKAP
RODS, &TC.

COVNTERWEIGHY

F16S. I AND 2 —AUTOMATIC GOVERNOR. Fircu-

BURG Co. STEAM ENGINE.

governed. The shaft governor is the means now almost uni-
versally employed for regulating the speed of the modemn
(American) high-speed engine. In most American engines it
acts by changing the point of cut-off of the valve, and thus
varving the volume of stcam admitted to the cylinder at cach
stroke to suit the varying loads. This of course changes the
ratio of expansion; but between the ordinary limits of cut-off,
under working conditions, the variations of this ratio do not
greatly affect the cconomy, and the regulation is much quicker
than with the old type of throttling governor.

In the older forms of shaft governor the cut-off was
changed by having an eccentric of the ordinary type placed
loase upon the shaft, which was turned around by the governor
so that the angle of advance varied, about irom 0° to 90° under
the full movement of the governor. (Fig. 9.) In more modern
forms, however, the object is to have the cccentric centre
describe o path, relatively to the shait, such as that shown in
Fig. 1. - Here the large circle has a radius representing, on
some scale, the half-travel of the valve or the throw of the
eccentric, at the point of greatest cut-off, and the small circle
has a radius representing, on the same scale, the outside lap;
bis the position of the cccentric centre which gives the propsr
Icad when the valve has its greatest travel. The path which the
eccentric certre is required to describe under the action of the
governor is rom b to a where @ is a point cither at or slightly
inside of the intersection of the lap circle with the centre line
through the centre of crank pin and centre of shaft. At the
minimum travel of the valve there will then be 10 admission of
stecam at all to the cylinder and the lead will diminish from
b¢ to 0, or to a small ncgative lead at @, as the cccentric is
moved in by the governor. The form taken by the linc s is

*A paperocad b:!o;t—x;ze Applied Science Graduates” Soaiety of McGill and pub.
lisbed exclusively in the Canadian Eagioees.

a matter on which designers differ. In the governor shown
in Fig. 2 it is made very approximately a straight

line by an application of Watt's parallet motion, The
form usually adopted, however, is that of a circular are, the
ccecentric plate being pivoted directly on the supporting gov-
crnor frame or wheel. By this arrangement a greatly increased
rigidity is obtained to resist the pull necessary for moving the
valves; which pull generally comes at a considerable off-set.
There are two wa:

in which this pivot may be placed as shown

FiGs. 3 AND 4.
in Figs. 3 and 4. To compass the two the circle is drawa
which represents the path of the eccentric centre at % cut-off.
The lead at % cut-off is in each case de; and it will be seen
that the arrangement of Fig. 4 gives much more lead and also
a greater maximum port openirg at the early cut-offs than
dces that of Fig. 3.

F1G. 5.

The desired movement of the eccentric plate is ordinarily
obtained by connecting it to weights, pivoted in the governor
frame so as to be movable in the plane of rotation, the move-
ment of the weights being controlled by springs. When the
ratc of rotation of the shaft changes new forces act on the
weights which produce the desired movement. The most im-

af ;‘*2»(1”;-:34'!_;1'3‘

S,

Fi16. 6.—R1TES' GOVERNOR AS USERD BY FIsCHRR FOUNDRY
AND MacHiNg Co., PITTSBURG.
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“portant of these is the change of the centrifugal force. This
is, however, by no means the only foree made use of. Forces
due to the inertia of the masses themselves are now largely
used. Suppose we have a weight, as shown in Fig. 5, in the
form of a long bar pivoted at 4 to a frame rotating about a.
Then in addition to its rotation as a whole about g, the weight
will have a rotation at the same rate about b. If the rate of
rotation about a change, that about b will still tend to remain

the same, and the weight will consequently turn on the pivot

b. The couple producing this movement depends for its magni-
tude upon the.moment of inertia of the weight about the axis
through b. This couple may be called angular accelerating
ccuple. The Rites’ governor, which has beea recently brought
out and is now used by a large number of prominent American

Fi6. 7.

engine builders, depends for its action principally upon -this
force. As seen in Fig. 6 -he weight arm and eccentric plate are
made in onc picce, thus necessitating the arrangement of the
pivot shown in Fig. 3. This governor gives very quick regula-
tion, but from the very nature of its action a light fly-wheel
must always be used with it. Its action depends not on the
total change of rotation but on the rate of change or angular
acceleration.

Let a weight in the form of a ball at the end of a lever
arm be placed in some such position as that shown in Fig. 7.
so that the tangent to its path at the centre of gravity falls
some distance to onc side of the pivet. Then, if the rotation
about a be accelerated, it is evident that on account of its in-

Fic. 8.

ertia the weight would resist the change of lincar velocity due
to a change of angular velocity (and of radius of rotation if a
movement about b did occur), and a force would be produced
tending to cause motion of the weight about 5. But this is not
the only force developed in this case, and Prof. J. G. Klein
has demonstrated to the satisfaction of leading engineers, who
have discussed this subject (sec Trans. Am. Soc. M.E., 1897,
discussion on paper by F. H. Ball, p. 3t1), that in such a case
the resultant.of all the forces developed always passes through
the pivot: ‘The force mentioned will therefore not be available
for governing. The two promincrit forces made use of in shaft

governing will thien be centrifugal force and angular accelerat-
ing couple, and it is in the combination or opposition of these
that the action of different governors varies.

In the casc of weights rotating about a hotizontal axis as
is the .casc in shaft governors the effect of gravity must be
taken into account. To show what this would be in the case
of a single unbalanced weight take the following case: Sup-

pose & wheel (Fig. 8), moving at a constant rate of rotation to
N .

F16. 9.—Tue Buckeye ENGINE Co,'s IsocHRONAL GOVERNOR.

have a weight placed in it so as to be mov::b]c, without friction,
only along the radius ac, of which aa, acs, etc., are successive
pousitions as the wheel makes a revolution. Also suppose that a
spring is attached to it and to the wheel which balances the
centrifugal force in all positions. that is makes it isochronous.
Then the only force which we need consider will be that of
gravity. ‘Starting from the position b, the weight will be pulled
towards a until it vreaches b:. At b, it will cease to be pulled
towards a, but will then have a certain velocity inwards, From
b; to b, this velocity will be destroyed by the retarding force
of gravity pulling it away from a again. -At b it will have
reached its nearest position to the centre a, and will start mov-

FtG. 10.—GOVERNOR AXD VALVE MoOTION.
Excixg Co.

STRAIGHT-LINB

ing out again. At b: it will have its greatest velocity outwards,
which from b: to b will ‘be destroyed.again by gravity until it
rcaches its-extreme outward position at &i. By experiment and
mathematical demonstration Prof. S. P. Robinson has shown
(Trans. Am. Soc. M:E,, 1800, pp. 1035-64, discussion on paper
by J. E. Sweet), that the path of the weight under these cir-
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cumstances is very unearly a cirele, whose centre is vertically

14

by a distance — where g=
w?

acceleration due to gravity and s = angular velocity in radins
It will be seen from the above that if a governor weight be un-
balinced, one effect of gravity will be to make it move more or
less on its pivor at every revolution, and thus move the whole
governor.  ‘The argument for balancing is that this makes the
pins wear out and neccessitates  incrcased  lubrication  Two
methods of balancing may be noticed  The first is that of

above the centre of rotation

Fic 11,

duplicating the weights and connecting them to opposite sides
oi the cccentric plate pivot as in the governor shown in Fig.
9. The sccond, shown in Fig. 10, is to make the weight of the
cecentric plate and connections balance that of the weight, The
governor shown in Fig. 2 presents a peculiarity in balancing
in the counterweights oo, which are put in to balance the
waight of the cceentric plate and strap, and in vertical engines
of the valve and rods aiso, and thus relieve the governor of these
disturbing influences.

° 1m0}
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Fias. 12, 13, AND 14.

The resistance of the valve 1s another clement of disturbance
in the shaft governor. It as principally due to three causcs,
friction, mertia, and unbalanced steam pressure. The friction in
the best practice is reduced to a munimum by the use of bal-
anced valves, and by accurate scraping processes, thorough
lubrication, cte. The inertia is reduced by making the vaive
and conncctions as light as possible. The unbalanced stcam
pressure is not generally accounted for as it is not generally
1ecognized as a disturbing force. It is duc to the unbalanced
area of the valve rod which enters one side of tlic steam chest
and docs not usually pierce the other. Thus the pressure on
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the one side of the valve will nout be perfectly balanced by tha
on the other, and there will be a constant force tending to push
the valve towards the shaft, which will be equal to the area
the valve rod steam pressure per square inch, In conjum
tior with the others mentioned this force may canse consul
crable trouble in a governor, as may be illustrated from the
case of a 12-ineh tandemr compound engine, which was found
to have too light a governor. A pencil was attached to the
governor weight and a board was held up against it while the
cngine was running, and thus the actual path of the weight
was traced on the board. The true circle concentric with the

Fi16. 16.—Rons-ArMsTRONG GOVERNOR,

shait, which the pencil would describe if the weight had been
fixed in the wheel, was aiso deseribed on the same diagrawm.
It was thus found that the path of the governor weight was, as
shown in Fig. 11, sensibly acircle whose centre was displaced
horizontally from the centre of the shaft by about 3-16 of an
inch. This of course disturbed the adjustinent of the valves,
Loth of which were attached to the governor in this case, and
made it necessary to put on a much larger and more powerful
governor. Somec makers point out the influence of the valves
as 1ather an advantage, and scemingly for the same reason that
the somewhat similar eficet of gravity is claimed by others o
be a disadvantage. It is argued that the alternate push and puil
due to the inertia and friction of the valve gear tends to, and
doubtless does produce a small movement of the governor and
that this overcomes the friction of rest at the joints four times in
cach revolution, thus making the governor more sensitive and
free to act.  Governor weights, especiatly when in the form of

I )

F16. 17.—RorLer Pix BearInG,

Ripgway Dyxaso & Excing Co.

a ball and lever, arc often made adjustable both as to mass and
leverage. An adjustment for mass is shown in Fig. 12, where
the governor ball is cast hollow, of mallcable iron and weights
of varying thickness put in until proper working is sccured.
Adjvstments for leverage are made by making the weight so
that it can be moved along the lever arm and c'amped in any
desired position as shown in Fig. 13. A consideration of some
importance which is often lost sight of in designing governor
weights is to so distribute the mass of the weight as to avoid
as much as possible twisting couples on the weight pivot at
right angles to planc of rotation, as these cause rapid and un-
cven wear. To illustrate what is mcant Fig. 14 shows a possible
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distribution of the mass of the weight shown n Fig. 12, which
would cause 1t to have the bending or twisting couple about its
pivot, referred to.

The springs uscd to control the movement of the weights
ate of two kinds, coil springs and flat-leaved springs. Cal
springs arc almost always used in tension.  In using them
stresses are developed due to the centrifugal force of their own
mass, which at high speeds become of some importance and
cause the spring to assume a shghtly curved form. Means must
be provided for adjusting their tension. Examples of these
may be naoticed in Figs, 6 and 13- The ends of these springs
are generally fastened with simple pins as shown in Fig. 6, but
sometimes have kniic-cdge bearings to do away with friction.
There are two ways in which flat-leaved springs may be used.
cither to push the weights in as shown in Fig. 15, the weight
being on the same side of the centre as the spring, or to pull
it in by a conneccting strap, the weight and spring being on
opposite sides of the centre as shown in Figs. 10 and 16, In
the arrangement of Fig. 15 the centrifugal force due to the
mass of the spring itself will oppose its action, and if the spring
be made stronger to resist thus opposing force its mass must
be increased, and thus the opposing force will also increase and

hence a much stronger spring is- necessary with this arrange-

ment than with that of Figs. 10 and 16, where the centrifugal -

force of the spring itsclf assists its action. Arrangements for

adjusting the tension of flat-leaved springs are applied, “cithef-

at the fixed cnd of the spring, as shown in Figs: io and~16.
or at the moving end, as shown in Fig. 15. When the spring
is connected to the weight by a metal strap an important and

wseiul adjustment of the spring's action may be made by the

use of a quadrant, as shown in Fig. 16. As the weight goes
out the leverage of the spring in acting on the weight may be
made to vary in any desirable way by adjusting \He quadrant
to different angles about its pivot, and by making the face in
prefile of different curves. The curve usually adopted, how-
cver, is that of the arc of a circle.

The joints and pivots are among the most importaut items
to be considered in the construction of a governor. If there
be too much friction the governor is apt to stick at first when
the load changes, and then to move suddenly and too far, thus
causing racing of the engine. The ordinary construction is to
bore out the bearing, say 34-inch larger than the pin, and to
press or clamp in a bush, which can be replaced when it wears
out. These bushes are usually of hard babbitt mectal or some
similar alloy, or of brass, but graphite is often used. A more
expensive construction, which is coming into favor, is that of a
rcller pin bearing, as shown in Fig. 17. Governors have been
dcsigned with the weights pivoted on knife-cdges, but the idea
docs not appear to have been prosccuted with much success.
although knifc-edges are used on the springs by some makers
as has been mentioned. The shaft governor has now been
brought to such perfection that the variation of spced with the
best types between no load and full load or between maximum
and minimum boiler pressure, is a small fraction of 1 per cent.
of the average speed. They are so simple in their action that
they require almost no attention, and with proper design and
workmanship are as durable as any part of the engine.

THE ELECTRIC POWER AND LIGHTING PLANT OF THE
SOULANUES CANAL.

The Canadian General Electric Co. is supplying the electric
power and lighting plant for the Soulanges Canal upon speci-
fications of which the following is an outlme:

Generators.—There will be two generators of multi-phase
type of 110 amperes at 2,400 volts, (204 k.w.) when operated at
aspeed of 225 r.p.m., frequency 60 p.p.s. Each generator to
be dircct connected, and when the generators have been oper-
ated at the above capacity for twelve consccutive hours, the
temperature of the hottest part of the machine shall not be more
than 45 C. above that of the surrounding atmosphere. The
machines are to be so constructed that the insulation between
the armature winding and frame of the machines and also be-
tween phases, will withstand a break-down test of 6,500 volis
for five consccutive minutes, such test being made with a trauns-
former of not less than 4,000 watts capacity. The insulation
between field winding and frame of machines shall withstand
a break-down test for five consccutive minutes of an alternating
voltage cqual to five times the voltage to be used in exciting
the gencrators. The armature and field winding insulation to
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be caqu}é of withstanding the break-down tests specified, im-
miediately after generators shall have been operated at the toad
runs-above stipulated. The gencrators will have an inherent
Fegeulation of at least ten per cent. The generators are not to
Have so-called “ compounding devices.” Regulating appliances
must be provided so that the E.M.F. of each or any phasc may
be varied ten per cent entirely independently and separately
frem cach other. When the gencrators are operated under fuil
load -théy-shall have a commer “ial efficiency of at least ninety-
two pér cent.; when operated at half load, of cighty-nine per
cent., and at quarter load of ecighty-four per cent.

Exciters.—There are to be two exciters of modern design.
with sclf-oiling bearings. and to be provided with a belt-tight-
ering device. The armature to be of the iron-clad type, and
the armature coils * machine wound.” The capacity of the
exciter to be such that it will deliver continually, without unduc
sparking, exciting current to an extent cqual to two times that
required by one gencrator when it is operating at its maximum
load. The temperature of any part of cither exciter, after
werking for twelve hours at about stated output capacity, shall
not exceed 45° C. above the surrounding air.

SwWITCHBOARD APPLIANCES.—The switchboard appliances
will be mounted on marble slabs, supported on an oak or iron
frame, and consist of the following instruments: 2 voltmeters.
2 main switches or set of switches, 2 voltmeter transformers.
2 exciter switches, 2 voltmeter switches, so arranged that the
vcitage can be determined of cach phasc, 1 ampere meter for
~ach phase of cach generator, 2 gencrator rheostats, 2 exciter
rtheostats, 2 motor circuit switches and ampere meters, 2 arc
light circuit switches and ampere meters, 1 static ground de-
tector, 1 switch for ground dctector, so that connections can
also be made to cach phase, also the necessary bug bars, pilot
lamps, etc. There shall also be supplied the necessary lightning
arresters for the protection of the switchboard and generating



348

apparatas from lighting discharges from the outside line; cach
hehuange arrester to be ¢ ually ethaent as any at present made,

Al wirmg 1 connucting the generator and excter (o
switchboard and to hne 10 be done with rubber-covered wire
and aceording to the rules and regulations of the Canadian
Fire Underwriters' Association.

Maotors ~The followimg motors to be urnished, erectad
and anstailed in motor housings. to be furnished by the con-
tactor at cich one of the five locks: Lock No. 1, at the lower
entrance to the canal: lack No, 2, at about 1,900 feet {rom the
lower entrance of the canal lock: No. 3, at about 34 of a mile
from the lower entrance of the canal; lock No. 4. at about 3
miles from the lower entrance of the canal; lock No. 3, at the
upper entrance of the canal or about 14 miles from the lower
entrance of the canal; guard gates at about 3% miles from the
lower entrance of canal.  Twenty (20) 1 h.p, motors, one to be
comiected to ecach of the fonr shnce gates.an cach lock, each
wotor to be provided with the necessiary mechanism, reducing
gears, cte.. to operate the shaits of the shiice gates; twenty-two
(22) 7 h.p. motors, one to he connected to cach of the gares at
cach lock, each motor to be provided with the necessary wechan-
ism, reducing gears, cte., 1o drive the pinions operating gute bars;
cach of the above motors 1o be also supplied with the necessary
releasing or brake arrangement, so that in opening or closing
the gates, the power may be released automatically so as to
prevent any undue strain on the machinery in connection with
the gates. Seven (7) 2h.p. motors, cach to be placed and con-
nected with suitable mechanisin ready for the operation of cach
of the seven bridges, situated along the canal: cach motor to be
provided with ns necessary switch, starting box, ctc. One (1)
13 h.p. motor. complete. with the aecessary starting box, switch
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utes, between the primary and sccondary coils, between prima-y
aund iron, and bLetween secondary wand iron. No part of the
transformers are to hive a rise in temperature when in use
full load during twelve hiours consecutivety, of more than 45 ¢
above the surroundiug air.

ArC Lamps—There shiil be 194 alternating  cwrent, Go
cyele, 12 hour open arc lamps.  Each are Jamp will be of nommna|
2,006 ¢.p., and consume not more than 3500 watts per lamp.
There will also be 320 incandescent lamps of 10 ¢.p. cach,

CANADIAN ENGINES IN SPAIN.

In October, 1897, contracts were given for the equipment
of clectric tramways in Barcelona and Madnd, the two most
important citics in Spain. The work was completed a few
months ago and the lines are now in successful operation.
Bascclona with a population of about 060,000 is the largest
city in Spain, and is an important seaport and manufacturing
centre. Tt is an ideal city in many respects but particularly
from the standpoint of the owners of the electric railway, as
it is well patronized oun account of the climate being too warm
for walking. Madrid is the capital of Spain, and is ncarly as
large as Barcclona. It is situated inland, and has many parks,
broad streets and fine buildings. In the character of its popu-
Iation it resembles a western American city, as not more than
40 per cent. of its residents are natives.  Although these sys-
tems are owned by British capital and built by British con-
tiactors, much of the apparatus was purchased on this side of
the Atlantic. The main engines were manufactured in the

United States, and three smaller engines were supplied by the
Robb Engincering  Co..

Ambherst, N.S.  These engines, as

shding bars, cte.. to be installed at a workshop to be erected
near the lower end of the canal. At each of the five locks and
at the guard gates there shall be instalied in a building to be
provided therefor, a switchboard to which will be provided the
necessary switches and instrumemts for effectually and com-
pletely handling and conrolling the operation oi all the notors
required at cach lock. Where it becomes necessary for wires
to cross the canal, such wires shall be lead covered, and shail
bie placed on the bed of canal or locks at places to be deter
tained by the Government engineer, and shall be placed in such
a manner that they cannot reccive any injury
Transroryrrs —The following transformers are to be sup-
piicd and crected. as follows 5 transformers, cach suitable for
four 1hp and four 7 h p induction motors, onc to be installed
at each lock: 2 transformers <uitable for two 7 h.p. inductien
mators, to be installed at guard gates. 7 transivrmers, each
<pitable for one 2h p. induction motor, one to be installed at
each bridge; 1 transformer, <uitable jor one 13 h.p. induction
motor, and to he incalled at the workshop ai the lower end of
the canal  Each transfarmer wilt withstand a break down test
oi 6,000 volts of alternating current, for five cousccutive min

RoOBB-ARMSTRONG LNGINE AT MADRID.

shown in the accompanying illustrations, arc tandem com-
poeund, of the side crank type with dynmnos direct connected.
They were put in principally for lighting the extensive car sheds
and driving the machinery in the workshops connected with
the tramway systems, but arc also used for running part of the
cars late at night or carly in the morning when the mam engines
are shut down. The Ingh pressure cyhnder of these engines is
10 inches in diameter, low pressure 16 inches in diameter,
stroke 135 inches, and they are rated at 115 h.p. each. Both
valves are controlled by the automatic governor in such a way
as to divide the work cqually between the two cylinders. The
crank shaft, connecting rod and crank pmm are of hammered
open-hearth steel.  The Ingh pressure cyhinder is placed next
the frame, the low pressure m the rcar so that the cyhnder
heads and pistons can be remosved without disturbing the
«ylinders.  The throttle cunsists of a tlat valve rotated through
o1 ¢-hali revolution by a lever, and as the valve and scat are
prctected from the stcam whether open or shut they can
neither wear nor rust. The mawn bearmgs have a rng oilling
device, the oil being continuously conveyed from a cavity be-
ncath the bearing to the top of the shait by mectal rings which
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dip in the oil. All bearings are large and the parts of the
cngines few and simple, and as strong as possible, making
them well adapted to any service where continuous running
and variable or severe work is required.

It is highly creditable to the Robb Enginceering Co. that
its engines were sclected as part of these installations, which

gold will be found. The supply of water must be sul._ient to
cover the largest boulder met with, and is supposed to carry
away 1-5 its own weight in gravel. Mercury is added several
times daily at the sluice head. The stream of water, sometnnes
under a head of 400 feet, is directed by a nozzle (monitor) of
from § to 9 inches in diameter. When it is time for a ~clean

Ronp.ARMSTRONG ENGINES AT BARCELONA.

are said to be the most important undertakings of the kind
cempleted 1 any part of the world during the year 188, The
preducts of this firm have been favorably known throughout
Canada for a number of years, and we have no doubt the
foreign shipmems, which have heen quite numerous during the
past year, will give as great satisfaction and lead to a large in-
crease of business.

MINING METHOD .

Editdr CANADIAN ENGINEER :

Would you kindly give me some information through your
valued  monthly  in regard 1o placer  mining,  panning.
sluicing, etc. I. H.

North Bay, Ont,

[Placer mining is only practicable where free gold is
deposited in beds of sand and gravel. The sand underlying the
gravel of streams is the most likely place, and the gold will be
fcund—owing to its great weight—where ceddies or bends in the
stream check the speed of the current. thus allowing the gold
to settle. The most simple way of extracting gold from the
sand is by panning. A shovel full of sand is placed in the pan.
which is a steel dish, shaped very much like a frying pan, about
15 inches wide and 3inches deep. with sloping sides.  The loose.
light mud is then washed out with water, and the large pebbles
removed by hand. The sand is then subjected to washing.
which is done by giving the pan a circular motion. and adding
water at the same time: in this way all the light sand is washed
over the cdge. leaving behind a heavy residue, mostly black
non ore. and the gold. I the gold is in fairly large nuggets it
can be extracted by further panning, as it is so much heavier
than the black sand, but if it is in a fine state it will have to be
teated with mercury, this is done by mixing the sand thoroughly
with  mercury. and squeezing in a buckskin bag, thus
frecing the mercury from the alloy. The gold can then be ex-
tracted from the alloy by heat.  Shili in panning can only be
nbtained by considerable practice.  In the casc of a large
deposit of auriferous gravel the best way to treat it—if circum-
stances allow—is by hydraulicing, this is done by playing a
stream of water, under considerable head. upon the gravel
deposit, which will be carried by the water through a number
of sluices, which are large. frame troughs lying on the ground
and paved with wooden blocks or riffics, which are fit to catch
the gold and amalgam. The shnces are slanted according to the
nature of the gravel worked and the supply of water, and arc
made long cnough so that a test of the balings being taken, no

up ™ the water is turned off, all the loose gravel picked out
and the gold and amalgam carefully collected. Under iavorable
circumstances gravel running as low as 2 to 3 cents per cubic
vare can be treated with profit by this method. The gold rocker
is such a crude home-made affair that it is difficult to get cuts
of it. but it may be found in some text-books on gold min-
ing. for instance in " Gold (Metallurgy of)” by T. T. Rosc.
Roughly, it is a wooden box, 3 fect long by 1% feet wide, onc
side being knocked out. and resting on two rockers, one of
which is lower than the other, thus giving the floor a sfant from
buck to front. About two feet above the floor is a removable
riddle hox. 3 feet long by 9 inches wide, with % inch mesh
screen: below the riddie and forming an angle of about 3o deg.
with it. and slanting toward the back of the rocker. is stretched
a piece of blanket or canvas aprou. the length of the rocker
and about 10 inches wide. The gravel is placed in the middle
tox with water, which washes it through into the apron; here
the fine gold is caught. and the dirt passes out from back to
frent over the hottom where the heavy sand and coarse gold
is caught by two or three riffles nailed across the bottom.
Mcreury is sometimes added. The object of the rocking mo-
tion is to prevent the sand from packing behind the rifles, The
capacity of a rocker of this description—two men washing—is
from 3 to 5 cubic yards per day: the amount of water vsed is
3 or 4 parts to 1 of gravel.—Ep, Cax. Exa.]

DAM BUILDING.

Editor CANADIAN ENGINEER :

Your January number contains an article upon dam con
struction by Chas. Baillairge. which opens up discussion upen
a subject which is of great importance at a time like the present.
when so much capital is being invested in the development of
water power plants in all parts of the country. Mr, Baillairge.
quite rightly, in my opinion, advocates the use of concrete for
such works. In approaching the question of ratio of thickness
to depth of water, however, it will be necessary to take into
account some other factors in the problem which Ms. Baitlairge
has not cmbraced in his statement of the matter. The length
of the structure should be considered as well as the depth of the
water.  About 1 10 of the length will figure out a good pro
portion for dams of moderate lenath, provided this is not less
than .5 of the depth of water, This width being increased by
footing courses so as to give a total width of effective base ‘o
resist overturning equal to .8 of the depth of water. The pro
pcrtion of .5 however, should be maintained to the wop of the



dim, and the dam should not be tapered off wt the top as is the
customary practice By building the dam of a uniform thickness,
the structure is much better equipped for resisting the action
ol moving loads, and it is my belief that engineers will {ail in
the search  for a satisfactory formula for the strength or
preportioning of  daws, uutil they recognize the preseuce of
mevmg loads upon such structures. It has long been knowat
tlar the stresses ciansed by the moving loads were the most
destructi ¢ 1 the cases of  bridges and buildings, and it will
have to come to the same point in regard to dams. The arched
dengn spoken of by Mr, Baillairge is of doubtful advantage. i
it is properly cquipped at the abutment ends for receiving thrust,
ity possibly  cantrive to act  as an arch, but if the sae
amount of material were put into a straight dam, and the
tanserse section so  desigued  as to enable  the structure to
1esist moving loads, it would be a much bLetter dam than the
more slender extended structure in the form of an arch would
ever be,
Yours truly,
Jxo. S. Fierpiza.
3000 Boquet St., Putsburg, Pa., Mar, 14th, 1899.

A STUDY OF EMERY WHEELS.

Emery wheels that were thirty  years ago practically un.
hncwn and  forty  years ago not manufactured, are to-day an
article understood by everyone who knows the uses of a grind-
stone.  Emery is a mineral; the best quality. and that which is
used almost exclusively being found in Turkey. The Cana-
dian trade is supphed by Umited States and English mills which
crush and grade it, at the same time clearing it of impurities.
The manufacturing of wheels is done by a variety of processes,
many of which are adapted only for special varicties of grinding,
The wheel that is most called for and which must be of good
quality to prove a labor-saving and durable article is a gencral
purpose wheel. What we mean by a general purposc wheel is
one for coarse work. such as castings. steel, and all kinds of
metal. The two varicties of wheels which have heretofore prin-
cipally been used for this purpose are what is known as the
“Vitrified” and “ Silicate.” The “ Vitrified " wheel is taken
from the same process as a brick-maker would make brick.
with various alterationc to make it much harder and hold the

emery up to its work to give it cutting properties. This has
proved itsclf to be a very good process. but being of a
wliesy nature it is very liable to break, and thus has to be used
with caution. The high speed at which it has to run to prove
a good cutting wheel also proves a detriment to its use. The
* Silicate ™" may be said to be the first and last, being in use for
a great number of years it is yet more used as a general pur-
pese wheel than that of any other process. The chief ingred-
icnt in the bond of this wheel is silicate of soda, sometimes
known as “liquid glass,” commonly called silicate. This can
he used with safety. as a defective wheel can easily be detected,
it is claimed, by tapping it gently with a hammer. if cracked or
defective in any way it will give a dull sound, whereas a good
wheel will ring sharp and clear.

Some two years ago a combination of the  Vitrified ™ and
“ Silieate " wheel was attemoted by the Prescott Emery Wheel
Co.. limited. and thev have now on the market a wheel known
as the “ semi-vitrified " wheel, which contains the good qual-
itiecs of the two already referred to. together with its own ad-
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vantages, It is said to be waterproof, can be used wet or dry,
the bond Leinng of such a nature that 1t has cutung qualities as
well as the emery comained therein. It is perfectly safe, as 1t
can be tested, which, it is claimed, cannot be sad of the
“Vitrified © wheel, and has advantages over the * Silicate ”
wheel inasmuch as the bond thercin contains no cutting quali-
tics which clog the faces of the particles of cmery, causing it
to glaze and burn the work instead of cutting it.  The semi-
vitrified always has a cutting surface, which cuts very fast and
ceol.  The manufacturers claim that this process is  rupidly
taking the place of the other two processes mentioned, as the
results wherever they are used show forth,

To procure the greatest amount of work from an c¢mery
wheel and ensure safety in running, only the Dbest grinders
should be used. The arbor should be of sufficient proportion-
to casily carry the wheel adjusted on it. The following table
will give an idea of the correct size of arbor: Wheels 6 in. in
diumeter and less, % in. arbor, 7 to 10 in. inclusive, ¥4 to 1 in.;
12t0 14in., Y in; 16t018in., 1%in.; 20 to 24 in., 134 tozin.
Iz mounting a wheel, it should slip on the arbor casily, never
force it on the arbor. Keep boxes of machine tight, so as
arhor will not jump. Keep rests close up to wheel. The col-
lare should be one-third the size of the wheel. and made
slightly concave to touch the wheel only at their circumfer-
ence; washers of paper or some other pliable nature should be
used between the wheel and collar.  All our wheels are sup-
plicd with circular labels which <erve to protect the wheel in
this capacity. The cutting surface of the wheel, to give good
sutisfaction, should be kept true. This can be done with a
dresser or diamond tool.  All emery wheels should be run at a
surface speed of 5,500 feet per minute. By running at speed
marked on the label of every wheel, this can be attained. Run-
ning faster than this speed will cause it to glaze. burn e
work and a certain risk is mvolved. By running too slow, it
waars the wheel unnecessarilyy and does no more work, The
Aikenliead Hardware Co.. Toronto. carry a full line of wheels
oi the Prescott Emcery Wheel Co.’s manufacture.

TARLE OF EMERY WHEEL SPEEDS,
Rev. per Min.  Rev. per Min,  Rev. per Min.

Diam. for for for

Surface Speed  Surface Speed  Surface Speed

Wheel. of 4.000 ft. of 3.009 it. of 6.000 {t.
1in. 15,279 19,000 22018
2iu. 7.639 9,549 11,450
3in. 5.003 6.366 7.639
Jin. 3.820 4775 3.730
3. 3.0350 3820 4334
6in. 2,546 3.183 3820
7 in. 2,183 2,728 3.274
Sin. 1.910 2.387 . 2865

10in. 1.328 1.910 2,292
12in, 1.273 1.592 1,010
14 in, 1.091 1.304 1.637
16 in, 955 1.194 1.432
18in. 849 1,001 1,273
20 in, 764 055 1.146
22 in, 094 868 1,042
24in. 637 790 955
30in, 509 637 764
36in. 424 331 637
OQUR FRIENDS SAY SO.
{Copy].

Depot Harbor, February 3rd. 1899.
Biggar, Samucl & Co.. Fraser Building, Montreal. Que.

Dear Sirs—Enclosed find $1. my subscription to Canadian
Engincer for the year 1899. T like your paper. it contains a lot
of information which is valuable to know and 1 would miss it
if it were stopped.  Wishing you a greater amoun® of suceess
this year than ever hefore, T remain, yours truly,

D. S. Loucgm.
P 8§ —Please address my paper to 354 Elgin street. Ottawa, Ont.

D. S L.

{Copy]).
The Riordan Paper Mills, Tad.
Merritton, February 4th, 1899.
Rigrar, Samuel & Co. Fraser Building, Montreal. Que,

Dear Sirs.—1 take pleasure in remitting you by P.O. order



(

my. subscription for The Canadian  Engineer for the ensuing
year to December, 1899. 1 consider this dollar  Dbetter spent
than most.  Your paper surpasses any trade papers 1 have seen,
m valne of contents and ats attractive style. 1 am glad 1t s
* Canadian.”  Yours sincerely,

Cuas. C. Rioxrpox, Jr.

LITTLE GIANT AUXILIARY SCREW DRILL CHUCK,

In addition to the popular Little Giant Improved, Latle
Giant Double Grip, and Oncida Drill Chucks, amd Lathe
Clhuicks of all kinds, the Westcott Chuack Co. is now furnishing
the Little Giant Auxiliary Screw Drill Chuck. as shown in
illustration. In drill chucks with side screws it is claimed that
the inner or gripping part of jaws has a tendency to crowd
away from the right and left hand screw, and the outer end of

,Jaws has a tendency to draw toward the right and left hand
screw.  The auxiliary screw (in this new Little Giant Auxiliary
Screw Drill Chuck) entirely avercomes said tendencies. After
closing jaws on drill in the usual manner (by turning right and
left hand screw), then tighten the auxiliary screw. This will
greatly increase the gripping power of chuck. The cfiect of
the auxiliary screw is similar to that of a bolt, as it virtually
belts the two jaws together. The Y-inch, 34-inch and r1-inch
sizes are made of pattern shown in the figures. The hole
in the hub is made to fit the Morse taper, but can be bored out

and threaded to su . the custonmer’s templet at small cost. These
chucks are also made with straight bodics, which are especially
adapted for Hollow Spindle Lathes, for holding rods, round or
square, which are to be turned or cut off. When a chuck is
wanted for holding square work it should be so stated in order.
The Aikenhead Hardware Co., Adelaide strect, Toronto, re-
ports a steady and increasing demand for the Westcott chucks.

NEW CATALOGUES.

The following catalogues have been reccived and are filed
in our oftice, where they may be consulted at any time:

The Unbreakable Pulley and Mill Gearing Co., Ltd,, West
Gorton, Manchester.—A Treatise on the Economical Transmis-
sion of Power. Eighth edition. Cloth covers, 160 pages.

Darling Bros., Reliance Works, Montreal, Que.—Iltustrated
catalogue of Darling Bros.. Reliance engineers, machinists and
manufacturers of special and patented machinery. Boards, 100
pages.

Prescott Emery Wheel Co., Ltd., Prescott, Ont.—Cata-
logue and Price List No. 16.—Paper, 40 pages, illustrated. At-
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tention is cilled to some unew features, as the = Semi-Vitrified,”
wlhie! 1s more open in texture than the other wheels, and which
has an abrasive bond.

Gas and Gasoline Marnine Engines and Launches.—The John
Gillies Estate Co., Carleton Place, Ont.

The Gartshore-Thompson Pipe and Foundry Co., Ltd,

FHamilton, Ont.—Catalogue of cast-iron pipe (3 inches to 0
mches i diameter), for water, gas, culverts and sewers; also
special castings, hydrants, valves, cte.
*  The Michigan College of Mines, Houghton, Mich., U.S.A.
—The catalogue of the Miclugan College of Mines, with state-
ments concerning the institution and its courses of instruction
for 1898-1900.

The Lehigh University, South Bethlchem, Pa., U.S.A.—
The Register of Lehigh  University, South  Bethlchem, Pa.,
U.S.A.

The Massachusetts Institute of Technology, Boston. An-
nvral Catalogue, 1898-1809; paper, 350 pages.

The Fairbanks Co., Montreal.—Ilustrated Supply Cata-
legue; cloth, 250 pages; profuscly illustrated, showing a full line
of the varied mill supplies carried by this well-known company.

ROLLING OR RAIMIMING IN ROAD BUILDING.

lsditor CANADIAN ENGINEER @

Sir,—~There is onc thing as to which the profession is en-
tively in the dark, and where information is capable of being
affurded by such an institution as McGill University., under
Professor Bovey's able direction, and supplied as the institu-
tion 15, avowedly, with all the nccessary and the best and most
suitable machinery for the purpose. I allude to comparative
statistics of ramming and rolling for purposes of strect paving.
What amount of pressure is equivalent to a blow from a hans-
mer or pounder of a given weight, lifted by the operator to
and descending from a certain height. In a word what weight
of a road roller excerted on a given surface is equivalent to
ramming the same in an cflicient manner. Maybe an inkling
of it might be obtained by estimating the force of impact used
in driving a nail into a picece of soft or ordinary wood, and
th- pressure in pounds to be exerted to drive another nail in
the same time to the same depth.

This question of ramming vs. rolling a road-bed or of
rclling vs. ramming is most pertinent; and though of extreme
intticacy, considering the rather indefinite breadth and area of
the strip of surface on which the roller bears; stili T am con-
fident Mr. Bovey can make something of it and give us at least,
and as soon as possible, to begin with, in view of the approach-
ing scason for paving, some approximate mode of heing satis-
ficd, which 1 am prone to believe that almost no imaginable
weight of road rollers (10 tons. 20 tons or more) can be ncarly
as cffective as ramming.

Another question to which I would invite your attention
is a statement of the depth to which an impacting of the sur-
face.or a rolling of it, will reach. in an effective mauner. Of
course, we know that in trench filling, the ramming amounts to
vothing if Icft to be performed only when the trench is filled.
and the filling should be rammed, in successive layers of six to
cight inches it is supposed, and this is the practice followed
out in embanking for reservoir dams; but still it is guess work
more or less, and has not been calculated and reduced to 2
science as it should be, if possible. In trench filling, here in
Qucbee, by our gas company, when it excavates for any pur-
pose, a man goes and conies along the bottom of the trenen as
it is being filled in from above, and in such a way as, by allow-
ing say onc rammer to half a dozen fillers, to ram almost every
successive shovelful of filling as it goes down, This, of course.
is the right thing to do, or should be, but could hardiy be ex-
pected, over extended arcas.

A heavy (steam) road roller is most deceptive. It inspires
the general public with full confidence in its cfficiency; but we
arc not, in such matters, to be guided by mere sentiment.
Very little is known of the comparative cffect of rolling and
ramming. I have just now before mie paving specifications, best
or most recent editions of them all, from Washington, New
York, Boston, Baltimore, Philadzlphia and Chicago, and they
arc all at one in specifying “ ramming or rolling with a 3to 10
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tom voller,” as if the one were cquivalent to the other. Now
on the contrary, | do not know that cven a s0-ton roller, which
it would bo impracucal to use, would be an equivalent. I am
far from staung tlhus; having no data to go by, but suppose a
ramnter be G-mdhies square, or ot an arca of 36 inches, and
suppose 4 roller 1s 3 teet long or broad, and 5 feet in diameter
and weaighs 10 toans, then will there be but one ton weight er
prassure on viery Oanches hneal of the length or breadth of
toller. Suppose, now that the effective breadth of the strip of
surface pressed on by the roller be 6inches, and it hardly conld
be less, on an already rolled surface. or after a first or second
roting without a versed hine of smkage into the surface to an
o tent to widen the cord of section of area sunk into by the
voller. T say that in such a case, only one-tenth of weight of
roller would come upon this surface or area of 6-in. by 6-in. or
36 square inches, and a comparison is now to be instituted, in
how far this weight of one ton on one-quarter of a square foot
is cquivalent to a blow or succession of blows of a rammer
of given weight falling from it or brought down like a hammer
with a man’s muscular effort in addition to the cffect of its owa
o~ wunaided weight or impact.
C. BAILLAIRGE,

~uebec. March 23rd, 1899 Consulting Engincer.

HARRLS VS, THE TORONTO ELECTRIC LIGHT CO.

The verdict against the defendant in Harris vs. the Toronto
Flectric Light Co. marks the first step in a legal fight which
will be watched with absorbing interest by everyone interested
in clectricity. cither as producer or consumer. The number
of double services such as is alleged to have caused the fire is
very great, and all producers of electric current will fecl most
insccure until the finding of the Court in this case has been
reversed as no doubt it wili be when heard before a Court which
will go fully iatn the technical points involved. The plaintiff's
witnesees swore thar they saw the wires fire the building. Such
a result would only be produced by a short circuit of course.
The defendants showed that the fire alarm sent in by telephone
by Dr. A, A. Macdonald, who saw the fire in the interior of the
building, was given at 2 35, and the short circuit was recorded
at the defendant’s works as occerring at 2.48. The verdict was
for $t10.000 damages.

The whole of the evidence in this interesting case will be
reviewed in a later issue,

ONTARIO RAILWAY GRANTS.

The following hunuses have been granted by the Ontario
Government:

To the Ontario, Hudson Bay & Western Railway, between
Missinabie Station on the Canadian Pacific Railway and tide-
water on the mouth of Moose River on James Bay, a distance
not exceeding two hundred and forty miles. a cash subsidy of
$2,000 a mile—8&480.000.

To the James Bay Railway, from a point at or near Sud-
bury to a point at or near Lake Abittibi, a distance not exceed-
ing onec bundred and seventy-five miles. a cash subsidy of
$2.000 a2 mile—$350.000.

To the Haliburton, Whitney & Mattawa Railway, between
Haliburton and \Whitney, a distance not cxceeding thirty miles.
a cash subsidy of $3.000 a mile—S$90.000.

To the Ontario & Rainy River Railway, from its junction
with the Port Arthur, Duluth & Western Railway to Fort
Frances, a distance not excceding two hundred and five miles.
a cash subsidy of $1.000 a mile. and from Fort Frances to the
mouth of Rainy River, a distance not exceeding seventy-five
miles. a cash subsidy of $4,000 a miic—$5035.000.

To the Central Ontario Railway from € :msby or Coe Hill
to a point at or necar Bancroft, a distance not exceeding twenty-
one niiles, a cash subsidy of $3,000 a mile—$63.000.

To the Central Counties Railway from Glen Robertson to
Vankleek Hill, a distance not excceding fourteen miles, a cash
subsidy of $2,000 a mile—$28,000.

To the Ontario. Belmont & Northern Railway, from the
northern terminus thereof 1n the direction of the townships of
Relmont and Lake.a distance not excceding seven miles, at the
rate of $3,200 a mile—S$22.400.

Resolved, That there shall be set apart for the use of the
Sault Ste. Marie & Hudson Bay Railway and the James Bay
Railway out of the lands of the Crown through which they may
pass, 5,000 acres to the mile of cach of the said railways for the
portions above mentioned, such areas to be scelected n blocks
oi 5,000 acres on each side of the line alternately by taking the
necessary number,of lots as the townships are surveyed or out-
lined, or by taking the proportionate grant for cach ten miles
of railway (or 50,000 acres) in blocks on alternate sides of the
lire, such blocks to have a frontage on the hne of ten miles
cach, or in such other way as may be agreed upon by the sad
company and the Licutenant-Governor-in-Council,

THE BICYCLE INDUSTRY,

During the last five years Canada has come to the front in
a remarkable way in the bicycle industry. Last year this jour-
nal gave several instances of large shipments of Canadian-made
bicycles to foreignt countrics and the British colonics, as well
as to Great Britain itself. That Canadian manufacturers are
daing their best to maintain their position in this branch of
trade was made evident to a representative of The Canadian
Engineer, who in company with a number of other journalists
paid a visit the other day to the bicycle factory of H. A. Lozier
& Co.. Toronto Junction, makers of the Cleveland
wheel. The extensions built to these works during

SAND BLASTING DEPARTMENT.

the past year have enabled thic company to double its output—
which is now from 150 to 200 wheels per day. The various de-
partments have an aggregate floor space of 137,000 square feet,
and with the cxception of the wood rims and rubber goorls all
parts of the Cleveland wheel are made in the firm's own works.
In addition to its own stcam plant the company has its own
clectric lighting plant. and its own gas plant, supplying fucl
oil and gas for various departments. There are two oil tanks
with a capacity of 5,000 gallons cach. The works have cheir
cwn water supply also, there being a roof tank of 10,000 gallons
capacity, and an underground tank of 100,000 gallons capacity.
The brazing of the bicycle frames is carried out chiefly by the
“dip” process, ensuring uniform and rapid work. For re-
moving the borax and cncrustations the sand blast is used
instead of the “ pickle,” commonly applied after brazing. The
sand blast has the advantage not only of rapidly and completely
cleaning the brazed parts, but the fine frosting which it gives
to the entire frame cnables the rust proof coating and subse-
uent enameling coats to adhere with greater tenacity. A view
of the sand blast room is here given. Tt contains five sand
tanks, to cach of which is attached a pipe ending in a funnel
which discharges the sand in a thin stream on the principle of
a sand hour-glass. An air compressor supplies the air blast to
cach operator through a flexible tube which ends in a nozzle.
manipulated by the opzrator as the nozzle of a fire hose would
be The operator's eyes are protected from the rsbounding
particles of sand by a canvas screen in which a panc of glass
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is fitted to cnable him to sce his work. Armholes are cut in
the canvas so that he can hold the frame with one hand, and
direct the stream of sand by mcans of the hose in the other
hand. The blast of air is brought in under a pressure of 15
Ibs., this being sufficient to drive the fine grains of hard sand
with such force as to impart a fine frosting on the smooth
tubing almost instantly. This is a hard silicious sand, impurted
f-om St. Louis, the Missouri sand being the best yet discovered
for the purpose. Previous to being enameled the frames are
primed with a special rust-proof composition. The enamcling
room has four double “ dips,” cach tank holding 120 gallons of

Drop FORGING DEPARTMENT,

the cnamel, and there are 10 furnaces, heated by fuel oil to a
temperature of about 340 degrees for the baking of the enamel,
whicll is put on in four coats. The blue dipping room for
putting on the blue dip. which is the distinguishing featme of
the Cleveland spokes, has a capacity for dipping spokes in lots
of 5000 at a time. A grcat amount of special machinery is
used for the rapid production of the various parts of wheels,
such as the pedals, cranks, hubs, chains, gear wheels, ctc, and
each part as it is completed is tested by automatic machinery,
except the pedal cranks, which are tested by hand. F ir instance,
a chain when finished is put into a device (shown in the en-
graving), by which it is subjected to a strain of 1,000 Ibs. by
means of a weight. Having been thus tested for strength the
chain is put on a pair of sprocket wheels revolving at such a
rate as would be equal to a run of 200 miles in a few mirutes.

dnaa 2 450
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SPROCKET TEBSTING. 3

«
and thus every link is put in the most thorough running order.
So with the pedals, which after being put together are placed on
the testing machine, here illustrated, and spun in 4 bath of
oil at the rate of 3,000 revolutions per minute to prevent any
porsible unevenness. The machine tool room.is very completely
cquipped. It contains a planer, 5 shapers, 2 milling.-machines,
15 lathes, t speed lathe, 30 vises, 1 die sinker, 1 universal

grinder, 1 cutter grinder, 6 drill presses and many other
machines; while the milling, drilling and punch press room
contain 24 plain and universal machines, 15 drill presses, 10
punch presses and other special machines. The lathe depart-
ment contains 21 screw machines, 10 lathes, 3 grinders and
other machines. The air compressor used is from the well-
known works of the Canadian Rand Drill Co., Sherbrooke.
The company employs at Toronto Junction 350 to 500 hands,
but the hands in the United States and Canadian works aggre-
gate over 2,000, with a total production of 500 wheels per day.
The works are under the able management of E. R, Thomas.

CHAIN TEBSTING MACHINE,

Signor Cuigliemo Marconi, the inventor. who recently,
after long dclay, obtained permission from the French Govern-
ment to cstablish a station on the French coast for the pur-
pose of experimenting with wircless telegraphy between Eng-
land and France, announces that he has conducted successful

Crank TesTING.

experiments between the South Foreland, county of Kent, and
Boulogne-sur-Mer, 32 miles. The Times, March 20th, printed
a hundred-word despatch, the first press message by the Marconi
system of wircless telegraphy, describing the experiments be-
twveen the South Forecland-and Boulogne-sur-Mer. The experi-
ments were carried out in the Morse code, and were read as dis-
tinctly as if wires were used.
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Toronto is advertisivg for tenders for a gas plant for
Toromou Island.

The Niagara Falls Planing Mill Co., Ltd.; capital, $3.500,
has been incorporated.

The town of Windsor, N.S., has voted $2,000 for a site for
a public building; $5,000 for the building and $5.000 for a steam
firc cugine.

The Dodge Mnfg. Co., Lid., Toronto, is working a large
stafi of cmployces full time, turning out pulleys and rope
drivcs, ctc. .

Vancouver, B.C., has ordered a No. 53 Champion rock
crusher with clevator and screen from the Good Roads Ma-
chircry Co., Hamilton, Ont.

Shurley & Dietrich, Gait, Cnt., have, it is said. decided to
meve their iron bedstead factory, now at St. Cathariues, to Galt
shortly. A new bwlding will be erected.

The R. Simpson Co.. Ltd., department store, Toronto, has
bought the corner of Richmond and Yonge streets, and will
build a large extension to the store at once.

Listcawel, Ont., is organizing a co-operative pork packing
cstablishment, whose proposed capital is $37.500, and also a
furmiture factory to be heavily bonused by the town.

Tenders are called for the coustruction of 3 systemn of
waterworks for the village of Hintonburgh, Ont., as will be
scen by reference to the advertisement in another column.

The Middleton, N.S.. Outlook reports that the people of
Berwick, N.S., are considering the advisability ¢f starting a
cannery in connection with the creamery already cstablished
there.

The McClosky Wire Fence Co.. Ltd, Windsor, Ont., has
been incorporated with a capital of $30.020. The provisional
dircctors are: \W. McClosky. J. R. Dixon, J. A. Auld, . A
King, M.D., and J. Kay.

J. O. C. Mignault, C.E.. has entered an action claiming
$2.000 damages from the corporation of Roberval, Que., on
account of a protest served upon him in connection with certain
wark which he did for tl:c municipality.

W. . Comstock, J. McL. Gill, G. 1. Mallory, E. W, Me-

ca. O. K. Fraser, Brockville, Ont., and J. Cumming, Lyn.
wnt.. have been incorporated as the Brockville Peat and Power
Company. Ltd.; chicf place of husiness. Brockville, Oat.; capi-
tal, $99,000.

H. P. Dwight, \W. D. Matthews, R, Jaffray, E. B. Osler, G
A. Cox. Fred. Nicholls and ). K. Kerr, Toronto, arc the direc-
tors of the Motor Carringe Co.. of Ontario, Ltd., which has
been organized to make, and scll, and lei for hire motor car-
riages and other vchicles: chici place of business, Toronto:
captal, §250.000.

The Montreal Pipe Foundry Company, together with C. A.
Mcissner, have leased the works of the old Londunderry Iron
Company. situated in Colchester county. N.S. The new com-
pany will, like the old, manufacture cast-iron water pipe and
otlir cast icon fittings.  Mr. Massner was the general manager
of the old concern.

The B. Greening Wire Co.. Hamilton, Ont. has juct
clesed a contract for the erection of a acw  wire cleaning
house, which will enable it to greatly increase the output of
the wire drawing mill. During the building of this addition
there will be added thirty feet to the smoke-stack, w1t beng tie
intention to increase the power by the addition of 100 h.p.,
cithier cleetric or steam, as may be decided.

The reports of the British Fire Prevention Committee con-
tinue to be of great interest. No. 14, just reccived. contains
the statement of a test made by the committee upon a floor
built by the Expanded Metal Co.. Ltd.. London. In this test
a 1com lined with expanded metal lathing and floored with
ccnerete laid upon expanded metal, withstood a temperature of
2,000 deg. for an hour, and only showed shight cracking when
water was thrown from a hose at 20 Ibs. pressure for three
minutes.,

E. H. Bronson, F. P. B-onson, W. G. Bronson, Levi Cran-
nell, Ottawa; T. L. Willson, Woodstock, Out,; J. Sutherland,
M.P, Woodstock, and J. J. Gormully, Ottawa, arc applying for
incorporation as the Outawa Carbide Company, Ltd., to manu-
facture calcium carbide at Ottawa, with a capital of $200,000.
It is said that the large sawmill premises of Bronson & Weston
with its valuable water power will be used for the purposes of
the company.

R. M. Thompson, New York; J. J. Thompson, BayonneN.J.;
J. R. Wilson. Moatreal; C .C. Colby. Stanstead, Que.. and R.
G. Leckie, Esq., Truro, N.S., are applying for a Dominion
charter as the Canada Mining and Metallurgical Company,
Ltd., to carry on exploring for 'mining, smelting, treating,
manufacturing, extracting, reducing and selling gold, silver,
copper, lead. iron, tin and other ores, metals and mineral sub-
stances. Chief place of business, Montreal; capital, $5,000,000.

The Fairbanks Co. has placed a large stock of its scales
with Miller, Morse & Co.. of Winnipeg. who will handle Fair-
banks standard scales. masolene engines, and some of the otlier
specialties of the Tairbanks Co. for Manitoba and the North-
west Territories. They will constantly carry in stock a full
assortment of goods most commonly called for. and all en-
auiries for these producte for this terrijorv should be sent *o
thkerh. The Fairbanks Co. is extending its business rapidly
and while covering new territory accounts for some of the in-
cteace. the satisfaction exncrienced by former clients is a much
preater source of the firm's development.

The Dominion Tron & Steel, Company has been zranted by
the Nova Scotia Legislature a partial exemotion from payment
of rofalty on coil used in the operations of the company, which
hac nst heen incorporafed with a capital of $20.000,000, H. M.
Whitney. Boston, who is head of the ncw company. as well as
the: Dominion Coal Company. askgd for entire exemption from
pivment of the provincial royalty for a period of five vears on
the coal uted by the Tron & Steel Comany. and the Govern-
ment granted half the exemntion for cicht vears. The Domin-
ion Coal Company pavs a rovalty of twelve and a half cents a
ton. The Dominion Tron & Steel Company will use enormone
auantitics of coal.

lectric %shes.

A. and G. Corncll arc establishing an clectric light plant at
Stanbridge East, Que.

Quyon. Quec.. is to have clectric light and a large grain
clevator in the near future.

The Richelien & Ontario Navigation Co. is placing a light-
ing plant in its hotel at Tadousac.

The Welland-Vale Co.. St. Catharines, has recently in-
stzlled a lighting plant in its bicycle factory.

The electors of Winnipeg will vote this month on a by-law
providing for a municipal electric light plant.

The Canadian General Eiectric Co., Lid., is installing wn
Soo light alternating dynamo for Jas. Knox, of Stayner, Ont.

The Montreal Novelty Co. has placed an order with the
Canadian General Electric ‘Co. for a 6 k.w. Edison generato-.

The Radial Railway repair shops at Hamilton Beach were
destroyed by fire, March 13th: damages. $4.300; fully insured.

The Umiversity of New Brunswick has purchased an ex-
perimental elactric plant from the Canadian General Electric
Ce.. Ltd. :

Jos. Knot. Stayner, Ont.. proposes to develop power on
the Nottawasaga river for lighting and industrial purposes
generally.

A project is on foot to build an clectric mailroad between
Trenton and Westville, Pictou county. via New Glasgow and
Stellarton.

The peaple of Cornwall Ont, are making strong repre-
sentatinns to the (Giovernment to secure an effective head of
water for power development in the improvements being made
in the Farran's Point canal.
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* The award in the Brantford, Ont., Electric Co. and Robson
Bros. arbitration has been handed down and gives Robson
Bros. $4,105.

The Penman Mnfg. Co., of Paris, Ont,, is adding an 8%
k.w. generator of the Canadian General Electric Co.'s make to
their present plant.

Cunliffe & Ablett, Vancouver, B.C., have bought from the
Canadian General Electric Co., Ltd., two 50 h.p. three-phase
induction motors.

The Hull and Aylmer, Que.. Electric Railway Company
has decided to equip its cars with new gearing so that they will
run at forty miles an hour.

The Guelph Street Railway Co. has placed an order with
the Canadian General Electric Co., Ltd, for a multipolar rail-
way generator of 110 k.w. capacity.

The Montreal Strect Railway Co. has placed an order with
the Canadian General Electric Co., Ltd., for ten more two
motor G.E. 1,000 motor cquipments,

The strect railway line is to be extended to English Bay
beach, the Vancouver city council having granted the ncces-
sary franchiscs renewable every five years,

The Department of Railways and Canals has placed an
order with the Canadian General Electric Co., Ltd., for addi-
tional plant to be used on the canal at Sault Ste. Marie, Ont.

The Kootenay Standard Publishing Company, Rossland.
R.C.. is placing in its prirting house onc of the Royal Electric
Company’s “ S.K.C.” induction motors to operate the printing
presses. ‘

F. H. Daigneault. M.D.. J. E. Marcile, L S. Plamondon.
E. St. Amour and E. Tetreauit. Acton. Que.. have been incor-
norated as the Acton Hydraulic Power Co.. with a capital of
$15.000: headquarters at Acton.

The Kentville. N.S.. Electric Light and Power Co. is in-
stalling. as an increase to the present plant. twa multinolar
generators of a3 k.aw. each. which will be supplicd by the Cana-
dian General Electric Co.. Ltd.

The Lindsav Light. Heat & Power Co. has placed an order
with the Canadian General Electric Co.. Ltd.. for one multi-
polar generator of 23 kav, canacity. which is intended as an ad-
diticn to the present power plant.

Tt i stated that the various clectric companics doing busi-
nese in Montreal in lighting, power distribution and passenger
transportation. will be amaleamated with a probable capital of
ten or fiftecen million dollars.

The Richelien & Ontario Navigation Company are install-
ing complete lighting outfite on twa of itc boats. consisting of
Caradian Gsneral Electric Company’s multipslar gencrators of
30 k.aw. canacity directlv connected to hich speed encines,

The Canadian Brotherhood of Electrical Workers clected
the followine officers for the year at a recent mectine in
Toronto: President. T. Eaton: vice-president. S. P. Kent:
recording cecretarv. J. C. Long: financial secretary, F. Marspn:
treasurer. F. Hawkey.

W. A. Johnson. J. W. Thompson. J. N. Smith. G. E.
Scholey. Eric Thomoson. C. J. Holman and A. B. Lce.
Toronto. have been incorporated a< the United Electric Co..
T.td.. to carry on the business of the W. A, Tolinson Electric Co..
and the Toronto Electric Motor Co.. Ltd.

A. S. Bowen. Kemptvillee Ont., has purchased the
lichting plant recently operated by Mr. Collins of that town.
and it installine a standard 1.000 light alternator of the Cana-
dian General Electric Co.'s make. toaether with a complete
new transformer and arc lighting system.

The T. Eaton Co.. Ltd.. Toronto. has given the Canadian
General Electric Co.. Ltd.. a contract to supply another 130
kw. 170 volt direct connected generator. as an addition to its
already extensive plant. This company will now have probably
the largest and most modern isolated plant in Canada.

The Montreal Cotton Co.. Valleyfield. Que.. is constantly
increasing its large clectric transmission plant. of which the
three-phase induction motor is found so satisfactory for cotton
mill operation, There have recently been ordered from the Can-
adi2n Genceral Eiectric Co.. Ltd., three motors of 75, 50 and 10
h.p., respectively.

Local capitalists propose to subscribe the funds for the
talked of Guelph-Hespeler electric railway.

An clectric light plant has been added to the Standard
Cliemical Co.'s equipment, Descronto, Ont,

The proposed Galt, Preston and Hespeler Railway would
enter Galt via Doon and Blair and connect with the C.P.R.

The Montreal Cotton Co., of Valleyfield, Que., has ordered
ancther 100 h.p. induction motor from the Canadian General
Electric Co. d

The Domirion Coal Co. proposes doing away with the
horses used in the mine for hauling purposes, and will usc
clectricity entircly.

The London Electric Light Company, Ltd., has sccured an
amrendment to its charter increasing its total capital stock from
$250,000 to $500,000.

The Canadian General Electric Co. has received an order
frem Stunden & Perrine, of Rossland, B.C., for a standard in-
duction three-phase motor.

The Montreal Island Belt Line Co. is applying for increased
powers in building branch lines, and to buy the Chateauguay
and Northern Railway Co.

Jno. Forman, Montreal, has sold his propsarty. 555 acres.
a1t Shawinigan TFalls, to the Shawinigan Water & Power Co..
and the development will now proceed.

The Brantford Street Railway Co., Brantford, Ont,, is in-
stalling six Canadian General Electric “ 820" railway motors,
purchased fiom the Canadian General Electric Co.

The Canadian Pacific Railway Co. has placed an order with
the Canadian General Electric Co. for one 73 k.w. three-phase
synchronous motor for the Trail smelter, Trail, B.C.

The Winnipeg Electric Street Railway Co. has placed an
order with the Canadian General Electric Co. for two addi-
ticnal Canadian General Electric “1,000" 2-motor equipments.

The National Electric Co., 1386% Notre Dame strect.
Mcntreal, is the style of a new firm commencing business as
clectrical contractors, and making a specialty of installation for
clectric lighting.

The linemen of the construction department of the Ham-
ilton Electric Light and Power Company recently struck for an
increase from $8.50 to $10.50 per week for experienced hands.
The demands of the men were granted.

A verdict for $4006 damages was given against the
Toronto Railway Co. recently for damages sustained by a Mrs.
Darling, who fell and broke her leg. owing to the street car
beginning to move whilé she was getting off.

The Canadian General Electric Co. is supplying the Hos-
pital St. Jean dec Dieu of Longue Point, Que.. with a motor
cquipment of the standard Canadian Genceral Electric 1.200-
motors, including controllers, rheostats, cte.

The Electrical Maintenance and Construction Co. of
Toronto, Ltd., has been formed by P. H. Patriarche, P .D.
Ball, H. L. Dunn, W. M. Boultbee and others, of Toronto;
capital, $20,000; chief place of business, Toronto.

The Dominion Oilcloth Co., of Montreal, has placed an
order with the Royal Electric Co. for the complete equipment
of its factory with = S.K.C.” motors. The different units as
required throughout the building in the different departments.
aggregate over 150 h.p.

Hamilton, Ont., is understood to be the home of a large
clectrical combine similar to that alleged to exist in Montreal.
The plan includes all the clectrical plants in Hamilton. light,
poewer and trolley, and is said to have designs on the Cataract
Power Co., and the clectric lines at Niagara Falls,

The Esquimalt & Namimo Railway Co., which is opening
up its coal minces at Oyster Harbor, B.C,, has decided to operate
the entire mining and hauling apparatus by clectricity, and for
this purpose has placed their order for two direct connected
units of 150 h.p. cach, with Idcal engincs, and two 40 h.p. min-
ing locomotives with switchboards. and all the necessary sup-
plies for the complete installation, with the Royal Electric Co.
of Montreal. This is the second order that the Royal Electric

Co. has received for mining locomotives and apparatus on Van-
couver Island.



Jolicute, Que., is extending its arc system, and has placed
an order with the Royal Electric Company for a s0-light 2000
cp. TH Royal are machine, with a full equipment of lamp-
This is an addition to a recent  purchase of an 120 kaw
*S K C.” generator with transformer, ete, which was put in
aperation recently.

The Cunsumers' Cordage Co.. of Montreal, 1s fitung out 1ts
factorics with clectric power and has placed its order with the
Royal Electric Co. jur two 3z0hp. " S.K.C™ synchronors
motors.  The current for these motors is to be furnished by
the Chambly Mufg Co. as soon as it has their current in the
city. which is expected about the first of May.

‘The Montreal Street Railway Company 1s building a bun-
dred new open ars fur its summer service.  Une improvement
1> A safety board of wouden sheeting on the side of the car
nearest the uther tracks, instead of the wire screen, as formerly:
the cotton cover intended to keep out rain is replaced by water-
proof blinds, which fit tightly into frames.

\ company to be known as the Nova Scotia Electric Light
Co. is being organized to furnish cleetric light, heat and power
10 all points in the valley from Windsor to Annapolis, with
branches to Canning. Kingsport. Granville Ferry and other
outlying centres. The source of power wilf b the Gasperean
river. where there will be an effective head of water of 375 feet
with a minimum flow of 8.000 cubic feet. F. B, Wade, Q.C..
and C. E. Foss, are the organizers oi the company.

The bill respecting the Hamilton, Chedoke and Ancaster
Street Railway Company was passed by the Railway Commniittee
of the Ontario Legislature with onc amendment, which pro-
vides that the road may he run by clectricity or compressed air
but not by steam. The capital stock is raised from $t02.000 to
$300.000, and the line will in future be known as the Hamilton.
Arncaster and Brantford Railway. An agreement may be made
with the Brantfnrd Street Ratlway for the use of its tracks.

The Riordon Paper Mills Co., Hawksbury, Ont., is lighting
its plant throughout by clectricity. .\n arder has been placed
with the Royal Electric Company., Montreal, for a 23kaw.
“SKC" two-phase generator. wound to deliver 110 volis.
There will be 200 incandescent lamps installed from this
throughout the mills. as well as ten alternating enclosed arce
lanpe  This is the fiith large mill or factory which has within
the past year installed zlternating current apparatus of  the
“S.K.C” two-phase type.

John Ross Robertson, of The Telegram, in laying out his
new buildings at the coraer of Bay and Mclinda streets, Toronto,
is arranging for a most complete clectrical installation.  All the
printing machinery, shaiting. hoists and  clevators are to be
operated by clectricity as well as the lighting of the building
threughout.  The Goldic, McCulloch Co.. of Galt. Ont. are

fornicshing  the steam engines and  boilers: the Spraguc
Flectric Co. are furnishing the hoists and  clevators,
ard the Canadian  General Electric  Co.  ic supplying

the generaters and slow speed motors for lighting and power
A more detailed account of this ideal installation will be given
in a later issuc.

The regular annuai convention of the Maritime Electrieal
Association will be held in Halifax. April 18th. The conven-
tion headquarter< will be at the New Victoria Hotel, and the
medings will be held in the assembly room  The programme
will be a¢ iollows: 0.30 am.. mccting of the Exccutive Com-
mitice: morning session, 10 a m.. president’s address, report of
sccretary-treasurcr. report of committees, clection of officers,
general huciness  \ternoon session, 2 pm . papers will be read
by members an Iron Armourel Conduit Wiring. Fire Alarm
Sveteme, Steam Engineering, Telephone Work and  Electric
Meters  Questions which have been suggested by the members
will al<o he ditcusced Tn the cvening a reception, consisting of
hanquet and smoking concert. will be tendered by the Halifox
members of the association The president. F. A, Bowman.
<tates that no cffort is being spared to make this conventian
surcces from cvery point of view: and all membere attendirs:
will not only reccive <mne verv practical information irom the
papers to he read and the diceussione which will {ollow bt
will alen find the occacion a mneg cnjoyable ane socially.
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At the annual meeting of the Canadian General Electric
Coempany all the old directors who are chgible were re-clected.
The following comprise the board for the present year: W. R.
Biock, president; I P, Dwight, first vice-president; Frederic
Nicholls, second vice-president and managing director; Hon
Geo. A. Cox, W. D, Matthews, Robert Jaffray, E. B. Osler, J.
K. Kerr, S. D. Greene, E. W. Rice, jun., and H. Parsons.

The Folger-Hammond Mines Co. has given a contract to
the Canadian Genceral Electric Co., Ltd., which covers the in-
stallation of a complete transmisston plant to operate their
stamp mills and compressors from a water fall some three miles
distant from the line. The generating plant will consist of a
three phase generator of 150 k.w. capacity, operating at 2.000
velte  For operating the machinery there will be supplied one
100h p three-phase induction motor and one 20°.. .

F. Richardson, assistant electrician of the C.P.R., accom-
panicd by M. Grimes, Ottawa, and a staff of assistants, left
carly last month for the Pacific coast under instructions from
the Minister of Public Works, to construct a telegraph linc
from Skaguay to Dawson. The estimated cost of the line for
the distance of 600 miles between the two points named s
$120.000. Tt is expected that the line will be in operativn by
the 15th of November. Whether the sea link will subsequently
be connected by a cable between Vancouver and Skaguay, or
whether the Government line from Quesnelle, in the Cariboo
country, will he extended northward to conncct with the
Skaguay-Dawson line, has not been made known,

The specifications on which the Central Construction Com-
pany was awarded the contract for the power plant at Orillia,
Ont,, provide for a solid masonry dam laid in cement.  Theve
arc two steel thumes, with an opening in the dam for a third.
The power housc. which is to be fire-proof, will be 62x36. The
company also undertakes to cut down all trees along the
route, to furnish two motors for the present plant, onc for the
pumps and one for lighting plant. The Westinghouse Company
is supplyving the clectrical machinery: the Stillwell-Bieree and
Smith-\"aille Company the wheels. The Central Construction
Ccmpany gives a boad of $12.000 from the National Securnty
Cennpany. good for sixteen months (which will carry the town
over the freshets of the spring of 1900). that the dam, ctc., is of
sufficient strength, and one of $5.000 for four years.

Judge McDougall, in a judgment delivered March 27th,
ug.hedd the conviction of the Toronto Rabway Company for a
icach of the city by-law wiich provides that every railway
oparating within the limits of the city shall, during the months
oi January, February., March, November and December, pro-
vide each car with a proper and sufficient vestibule to protect
the motorman and others in charge of the car. Ilis Honor
held that the meaning and interpretation of the by-law is plain,
and the conviction should be affirmed. and the appeal dismissed
with costs.  He found thar the evidence showed that the con-
ductor and motarman were in charge of the car within the
ovditary meaning ot the expression  Iic Honor added: " As
to the argument that the rear-end vestibule would nterfere with
the proner working of the car, it should be addressed to the
city council.” His Honor also found that the obicctinn raised
as 1o the alleged application of the Dominion Railway A-xt,
owing to the fact that the Street Railway Company’s tracks
cre<ced the tracks of the G T.R. and C.P R.. was not sustained.

ersenal.

Williamy Clare has been appminted to the charge of the East
ind sewage disposal works, Hamilton, Ont

Horace Mabee, a gradunte of the Kingston School of
Mines, has been appoimied chemist of the Deseronto Tran Co.

Samuel Hall, one of the oldest cmployees of *he G.T.R.,
Relleville, died iast montin. e was 23 years an cngincer, and
for twenty years had charge of the pump house in Belleville

Thoe Potter. in charge of the clectric lighting  plans,
Watkerton, Ont, reccived a shack at 1,000 valie last mnnth, and
wae severcly mjured though nnt killed. He wae sitting read-
inz a newspaper, and leaned back in his chair till hic head cam:
in contact with a wire.



Geo. A. Calvert, who represents the Fairbanks Co., Mont
real, Fairbanks’ standard  scales, asbestos disc  valves, ete,,
called upon us recently while in Toronto,

C. ). Peppn, mght watchman i the Parhament Buildings,
Toromo, has been appomted engineer at the Deaf ard Dumb
lustitute, Belleville, Ont. The positiun carries with it a salary
of $000 and house rent free.

Near Millwood station on the Manitoba and Northwestern
railway the engineer, W. Hill, and the fireman, P. Donlon,
were instantly killed, March 6th, by the explosion of the loco-
motive boiler, while working up a steep grade

Juseph Chartier, tlurty years of age, a wire drawer n the
Dennmon Wire Works, Lachine, Que., while at work became
entangled in a mass of wire, wluch drew him into a cutung
mactine, with the result that hus left foot wias almost wumn
pletely severed.

The death ook place m St. Thomas recently of \Wilhawm
Chambers, ex-locomotive foreman of the Grand Trunk shops.
AMr. Chambers was born in England 1n 1828, and on comng
to Cunada catered the cmploy of the G.T.R. in 1834, and only
left its employ in 18838,

Joseph R. Roy, C.E, resident engincer-in-chiei ior the
Dceminion Government 1 Brniush Columbia, who has been
for some weeks in Montreal recuperating from a severe illness,
has gone in charge of a party sent by the Domimon Govern-
ment to Dawson City, m the Yukon, to make some surveys and
ciury out nceded public works.

The scaffold erected inside of a lurge sawdust burner for
the purpose of repairs at the mills ot W. C. Edwards & Com-
pany, Rockland, Ont.,, gave way just as the men were entering
at 1 o'clock, March 2oth, and coming down upon the five whv
entered, killed four of them. The dead are: Louis Rochon.
Henry Dalrymple, Eugene Deschamp, Arclue Stewart. Navier
Frappier was four hours under the debris and was finally got
cut scriously hurt.

At a mecting of the Can, Assoc. Stary Engmecers, Mont-
real No. 1, held shoruy after the death of Lapt. Jas Wright, an
henorary member of the 2ssociation, many expressions of regret
were made by the members at the loss oi an earnest and fath-
ful friend. A mououn of condolence and sympathy was unant-
ously passcd, and the mcecting adjourned 1mmediately out of
1espect to ns memory.  Capt. Wright was one oi the oldest and
mest rehable mechanical engincers 1 the country, was tor
many yems supenmtending engmneer of the dredging plant of
the Montreal Harbor Cummissioners,

It 1s announced that the Joule scholarship for physical re-
scarch has been awarded by the council of the Royal Society,
London, to Howard T. Barnes, M.Sc., demonstrator in the
Physics department, McGill Umiversity, Montreal, and whose
tranung has been reccaived at McGill. The annual value of the
scholarship 15 a hundred pounds, and it 1s generally awarded tor
two years. Mr. Barnes will continue the rescarches into the
speafic beat of water on which he has been for some time
cnigaged.

The death took place recently at Albany, N.Y., of Arthur
S. C. Wurtele, C.E. The deceased, who was 69 ycars of age,
was the second son oi the late Jonathan Waurtele, scigneur of
River David, and was born at Quebec. He studicd civil engi-
neering with Walter Shanly, C.E., and aiterwards received an
appointment as onc of the resident engineers of the New York
Central Railway. Hce was next appointed deputy state cngineer
of the Statc of New York. He retired a few years ago, having
gained an excellent and widespread reputation as an cngineer.

F. H. Badger, only son of Mr. Badger, Montreal, city
clectrician, died a short time ago at his father’s residence,
Montreal. Dececeased. who was 36 years of age, was an expert
clectrician and for many years in the scrvice of the Royal Elee-
tric Company, having charge of the outside work and installing
the company’s present wire system. Some four years ago he
went to Qucbec to take charge of the Montmorency and Que-
bee Electric Light system. On the amalgamation of that sys-
tem with the Qucbec Street Railway Company, last year, he
went to New York, where he has since been engaged.  He was
ofiered his choice of two good positions, one in Washington,
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D.C, the other i St. Paul, Minn, Before deciding wluch to
accept he deternuned to visit bota places.  Atter domng so he
decided to accept the post in Washigton, but was suddeuly
tahen 1. When he was at Washington the weather was mud,
and he wore hght clothing. When he reached St. Paul the
thermometer stood at 45 below zero, and he caught a severe
ccld, which had developed into pnewmonia by the tme he
1cached Montreal; and resulted, as stated, in his death.

I. G. Beckett, Hamilton, Ont., died very suddenly at Ingle-
wood, N.J, last month. Gnp was the cause of death. De-
ccased went to Iaglewood in january to visit a nartied daughter,
He was abuut jo years of age, and was well known i Huaa
ilton for almost half a century. Many years age he had an
engine works where the cotton factory now s and did a big
business during the oil tever. He manufactured engines aad
boilers for the big freight {erry boats which ply between
Windsor and Detroit. Later he was in partnership with J. W.
Killey, and had works on Barton street. For some years he
has been before the public as the promoter of the Beckett drive,
along the mountain side.

There was a big sensation in civic circles in Ottawa iast
menth,  Early in March Assistant City Engincer Perrcault was
suspended for making errors in measurcments. A little later
Cit» Engincer Galt was advised to reinstate him, but Mr. Galt,
having previously been given full power to deal with his sub-
ordinates as he thought proper, called for Mr. Perrcault’s resiy-
nation. This angered Mayor Payment, vhae~ friend Mr, Per-
rcault is, and the mayor suspended M: walt ijor " having
usurped the authority of the counal,” and placed Mr Per-
realt in charge. The aty counail promptly resented this actien
on the part of the mayor and appointed a new assistant
engineer.

J. T. Nicolson, head of the department of Mechanical
Engmeering at McGill Umversuy, Montreal, since 189., has
resigned on account of receiving an Appointment in Man-
chiester, Eng., as head of the Mechanical and Electrical De-
partments of the Municipal Technical School there. For his
eAperiments in  compression, which threw added light on
geclogy, and for his work with Prof. Callender in prepanng the
paper on the steam cngine rcad before the Institute Civil
Engincers, Great Britain, in 1897, Mr. Nicolson has received
well-inerited honors. For the paper Mr. Nicolson was awarded
the Watts gold medal and a Lelford premium of £20, by the
Institute of Civil Engincers, London, and for the two rescarches
he obtained the degree of D.Sc., from Edinburgh last summer.

Early on the morning of March 7th A. Galloway, fore-
man of a gang of men at the Imperial Oil Company’s works,
Sarnia, Ont., ordered some of his men to clean out onc of the
oil tanks in the company’s yards. James McCuc procceded
down into the tank. \When he reached the bottom he was seen
by his fellow workmen to fall down. Another workman named
John Carter went down to rescuc McCuce, but no sooner reached
the bottom of the tank than he too was overcome by the gas.
The foreman, Galloway, was the next to attempt the rescuc of
the men, and he shared the same fate as the preceding two
men. Henry Willis then came to the unfortunate wmen's rescue,
but he, too, was overcoms, as was also another employee, named
William Brimbs. By this time the alarm had been given that
some men were being smothered in 2 still, and 2 gang of men
frcm the boiler-shops werc soon on the scenc and proceeded to
tear the covering from the still to allow the gas to escape, and
thcreby make it safc for men to descend into the still. Before
this work was completed William McCue attempted to go down
the ladder, but when half-way down he fell, being almost over-
come, but managed to climb part way up again, and was
pulled out of the still just in time, as he fainted when he reached
the ground. After the covering had been torn away, and the
gs allowed to cscape. other employees went into the still, and
the five men who were lying in 2 heap at the bottom were
heisted to the top, and ail that was possible was done for the
unfortunate men. Doctors, who were hastily summoned,
worked over the poor fellows from that time uatil late in the
afternoon, when their  cfforts were finally successful.  The
courage of the men who went down to face what scemed
probable diath one after another cannot be too highly prased.
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M arinej\favs.

—— —— g~

Matthew's Line, Toronto, Ont., has appomted to the
steamers * Niagara,” Capt. Jas. Morgan, Engmneer Thos. Mills;
“ Clinton,” Capt. Johu Fahey, Engineer J. M. Donaldson.

Alesander Horn, of Oldnieve & Horn, sailmakers, Kings-
ton, Ont., has been noufied of his appointment as Govcrgmcm
inspector of hulls in succession to Thomas Donnelly, resigned.

Merchaut's Line, G. E. Jacques & Co, Montreal ha\'g ap-
peinted to the propellers ™ Cuba,” Capt. Henry Chestan, Eugi-

acer William Kennedy; * Melbourne,” Capt. Fred. Elliou,

Ergincer Thos, Milne.

Lake Ontario & Bay of Quinte Steamboat Co., Kingston,
Ont., has appointed to the stcamers * Hero,” gapt. \.Vm.
Bloomficld, Engincer Robt. McEwan; North King,” Capt.
Jelin Jarsrell, Eugineer O. J. Hickey.

Canadizn Pacific Steamship Co,, AMontreal, has aqpointcd
to the steamers * Manitoba,” Capt. E. B. Anderson, .l;ngmcc'r
W. Lewis; " Athabasca,” Capt. G. McDougall, !:‘.ngmccr W.
Lecherbie; ** Alberta,” Capt. J. McAllister, Engincer Angus
Cuuncron.

St. Lawrence & Chicago Steam Navigation Co., L, J. H.
G. Hagerty, mgr, Toronto, Ont., has appointed ‘to. the
stcamers  Algonquin,” Capt. James Mc.\laugl:, .I;ngmccr
James H. Ellis; =" Roszdale,” Cagpt. James Ewart, Engincer Ld.
ODell.

[{epburn, A. W, Picton, Ont., has appointed to the st‘c:fmcrs
 Alexandria,” Capt. E. B. Smith, Engincer Chas. McWilliams;
« Aberdeen,” Capt. M. Hefiernan, Engincer Frank Theriauld;
* Water Lily,” Capt. M. Hicks, Engincer George Gerow.
Schooners ** Rob Roy,” Capt. Homer Peron.

McKay R. O. & A. B., Hamilton, Ont., has appointed to
the steamers * Sir S. L. Tilley,” Capt. W. O. Zecaland, Engi-
neer Joscph Boulanger; ™ Lake Michigan,” Capt. Arthur
Lefebvre, Engineer Joseph Dawson; ™ Myles,” Capt. Jolm. S
Mocre, Engincer Jas. Smcaton. Schooner “T. R. Merritt,
Capt. Wilham A. Corson.

North Shore Navigation Co., Collingwood, Ont., has ap-
pointed to the steamers ™ City of Collingwood,". Capt." W. J.
Bassett, Engineer Chas. Roberison; © City of Midland, Cnpf:
F. X. La France, Engincer \Vi. Whipps; ™ City of Toronto,
Cupt. John O’Donnell, Engineer D. McQuade; (.:ily of F’arry
Scund,” Capt. Ernest Walton, Engincer J. L. Smith; " City of
Loudon,” Capt. W. \V Storey, Engincer Jas. Crossland.

The Richelicu & Ontario Navigation Co. has made the fol-
lowing appointments to the various steamers of the fleet for the
season:

Steamer.

* Quebee ™

= Montreal ™

* Cunada ™

* Saguenay *

* Carolina ™

* Three Rivers ™
* Berthier ™

* Terrebonne ™
= Chawmbly "

* Laprairie ™

* Cultivateur ™

* Longucuil ",

* Jlochelaga ™

* Hosanna ™
*Mcuche-a-Fen”
* Sorel ™

* River-du-Loup ™

**Toronto

** Spartan ™

* Algerian "
“ Bohemian ™
“ Hamilton”
** Corsican ™

Captain.
L. O. Boucher
L. St. Louis
J. Dugal
C. Lapicrre
G. Riverin
F. St. Louts
C. Goumn
F. E. Goun
Geo. Pauich
P. McLcan
O. Raymond
F. Jodoin
H. Maudeville
D. Mongcau
— Crepean
— Berthiaume
— Faubert
H. Esford
H. P. Grange
D. Mills
A. Dunlop
A. J. Baker
Jolin McGraw

Engincer.
F. Gendron
£. X. Hamelin
E. Denis

M. Latulippe

J. Matte

E. Arcaud

G. Gendron
C. Gendron
N. Beaudin
H. Noel

N. Beaudet
F. Chapdelaine
E. Gendron
P. Boucher
— Beaucage
1.. Godin
Wm. Black

A. R. Milne
L. Marshall
Wm. Parker

Calvin & Co., Garden Island, Ont., have appointed to the
stecamers " D. D. Calvin,” Capt. A. H. Malone, Engincer 1. C.
Smith; “ Bothnia,” Capt. G. A. Brian, Engincer R. Veech:
“ Armenia,” Capt. Chas. Coons, Eungincer W. Cunningham;
* Reginald,” Capt. John Doyle, Engincer J. Kennedy; * Chit-
tain,” Capt. John Sullivan, Engincer T. Gray; Partlua, Capt.
David Lefavre, Engineer G. Sauve; *“ W. Johnston,” Capt. LEd.
Phelix, Engincer T. Harper; ** Bluchell,” Capt. John Dix.
Engincer C. LeRiche.

At the mecting of representatives of the Canadian Marine
Engineers' Associations of Toronto, Vancouver, B.C, and $t
John, N.B.,, last month, in the Confederation Life Building.
Toronto, it was unanimously decided to amalgamate the thres
distinct socictics. About 60 delegates were present, and the
chair was occupicd by Harry Parker, president of the Toronto
organization. At a meceting held in the morning of the wisit-
ing delegates, a report was drawn up and plans agreed upon
for presentation before all the members. After three hours
discussion the cntire mecting agreed on an amalgamation.
Harry Parker, S. G. Mills and Robert Craig were appointed an
Exccutive Committee, to meet in Montreal next autumn, and
arrange a new constitution for the organization. The name will
hercafter be the National Association of Canadian Marine Engi-
ueers, and it at present boasts of a membership of 350. Branches
will also be institutad in Kingston and Montreal. The meeting
then adjourned.

¢ [Arief, but J nteresting.

————— e - —— —— — -

The purchase of the Havana street railway by the Harvey
syndicatc of New York has been declared void by the Cuban
courts, and the Canadian capitalists may now have an oppor-
tunity of exploiting the transportation facilitics of the island.

Alternating current apparatus for all purposes is makuyg
progress in Canada, and it is said that belore many months
there will be alternating current street railway apparatus in use
in Canada. It is alrcady extensively used m Lurope, espeaially
in Switzerland, and the larger companies 1 the Umited States
are experimenting with it, and have already buift a new road
entirely equipped with alternating current apparatus, which is
giving satisfaction.

The most complete telephone system in the world has just
been inaugurated in Stockholm, Sweden. 1t is not in the hands
of a syndicate or a trust, but under the immnediate control of
the Government. There is hardly a residence in Stockholm and
the ncighboring towns not connccted with central offices. The
tcdephone tax is levied n the same manner as the water tax
and amounts to only $5 a year. In this connection it is inter-
csting to notice the large appropriations made at the presemt
seasion of the British Parhament for the establishment of a
Government telephone system in conncction with the postoflice
and in opposition to the private companies, whose inadequate

service has been the cause of so much complaint on the part of
the public.

H. W. Wood, instructor in physics in the University of
Wisconsin, has originated the idea of thawing out water pipes
with clectricity, and bas made successful experiments, e takes
the clectric current used for street lighting purposes, attaches
onc wire to the frozen pipe inside the cellar of one house and
the other wire toasimilar pipe in the adjoining or any other
house, thus complcting the circuit. A curreat of about fiity
volts is then turncd on, heating the pipes and melting the ice
within. At Chatham, Ont.,, cxperiinents in this method were
made under the direction of Superintendent Jones of <he
Vaterworks Department, and Manager Coatc of the Gas Com-
pasy. Two hydrants, 280 fcet apart, were connected to the
clectric lighting circuit, and were thawed out in 45 minutes.
Another hydrant, distant 129 feet from the first, was also con-
nccted, and thawed out in 24 minutes,

Ball bearings bhave been little used on heavy vehicles be-
cause it is difficult to make them endure the great pressure. A
form of ball bearing devised by Schuppiser has been tned on
street cars of Zurich, at first unsuccessfully, as in other ex-
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paiments, but more satisfactorily since balls to take up side
pressure have been employed in addition to those carrying the
weight. In their present form, the bearings have two rows of
sixteen 34-inch balls, and two rows of twenty-six ¥-inch balls
cach. To distribute wear, the bearings are arranged so that they
can be wloved into four different positions. Some of the bear-
ings have now been under test more than two years, Podoski
rcports, but much trouble was at first experienced with the
Learings for the balls. For a few months these have been maide
of Krupp's crucible steel, which is thought to have quite over-
come the dificulty. It is found thar an average saving of 13
per cent. of the total power has resulted on the four electric
railways experimemted on, and as high as 24 per cent. on one
line, with 35 per cent. under the most favorable conditions. In
every case a saving has been shown, cven on steep grades.

j\/@ ng Jj\/@f’cers.

It is reported in Qucbec that gold yiclding $20 a ton nas
been discovered near Lorette, Guc.

Bonham & Munroc have commenced business as mining
biokers with offices in Canada Life Building, Montreal.

A very rich strike of placer gold is reported from Tete
Jeune Cache at the headwaters of the Fraser river, B.C.

The Newcastle Coal Co. at Port Morien, C.B., has given
a contract for a considerable amount of mining machinery again.

The Crow's Nest Pass Coal Co. turned out 2,000 tons cf
ccke from the oven at Fernie, B.C,, in the month of February.

The Crow's Nest Coal Co. has sccured the contract to sup-
ply the British fleet at Esquimault with coal for the present
year.

A letter from A. P. Low, of the Geological Survey staff,
which is wintering on Fladson s Bay, confirms previous reports
oi the existence of deposits of magnctic iron ore on the shores
of the bay. :

At the annual mecting of the Mining Society of McGill
University Dr. Harrington was clected honorary president, Mr.
McMillan was clected president, Mr. Cowans, vice-president,
and Mr. Archer, sccretary-trecasurer.

It is stated that work will soon be started upon the crection
of a 400-ton smclter at Greenwood, B.C. The capitalization ol
the compauy 1s $409,000, and J. P. Graves, prime moter of the
Old Ironsides and Knob Hill, is the promoter.

“The following gentlemen are interssted in active mica min-
ing ncar Kingston, Ont.: Kenc Bros., bankers; E. H. Smyth,
Q.C., 1. Franklin, merchant; Mr. Chown, of the Webster Co.,
Sydenham, and J. L. Gemmill, Perth, Ont. ‘

The zinc mine situated between Rossport and Schreiber on
the C.P.R., about tweive miles from the mowh of the Gravel
river, which was sold to a Belgian syndicate last year by Jno.
McKellar, Fort William, Ort., is shipping frecly to Belgium,
where it is stated the ore nets almost $40 per ton.

V. C. Caldwell and T. B. Caldwell, accompanied by Arch.
Blue, dircctor of the Ontario Bureau of Mincs, made a visit to
the gold mines at Ardoch, Addington county, Ont., owned by
the Boerth Mining Co., Detroit. A boarding house has been
crected and some sixty men are at work. Five large furnaces
and a pulverizer are used in reducing the ore, which has proved
to be rich, assaying from $24 to $160, und $50 to $300 per ton.
The mine is situated not far from the Kingston & Pembroke
Railway, and is on the Mississippi river.

The Icad and zinc deposits in Tudor township, Hastings
county, Out., are beginning to attract attention. The Hollandia
and Catharine miucs arc £aid to have assayed very heavy values
in lead and zinc. This is the first discovery of zinc in Hastings
county, although its presence in the mineral belt was referred
to about twenty years ago in a paper read by T. Campbell Wali-

bridge before the Royal Geological Socicty of London. One of
the deposits is only ten mules irom Millbridge on the Ontariv
Juaction Railway.

The summer mining class of McGill University, which
proved so successful last year, will be continued this year. The
party will leave McGill, under Dr. Porter, about the 25th of
April and will spend about four weeks in the work. This year
they go to the United Stutes and will visit the anthracite mines
of Central Pennsylvania. IHere they will be able to see some
of the largest coal mines in America, and will be able to obscr\:c
thf: .railway transportation there carriced on, as well as the actaal
mining opcrations. Exactly what mines will be visited is not
yet definitely settled, but invitations have been sent te Dr.
Perter from sevgral mines.

“—j@lwa;g JVELE’ters.

One thousand freight cars are to be built by the C. A. and
O. A. & P. S. Railways this year.

The Central Vermont Railway was bought at auction by a
representative of the G.T.Ry., March 2ist, for $7,000,000.

G. L. Mattice, Montreal, is engincer-in-charge of con-
struction of the Rutland & Canadian Railway from Aldburgh to
Novar Junction.

It is said that the C.P.R. will build a coal whari and sheds
at St. Johr, N.B,, so that it may be in a position to send 209,090
tons of coal per annum to Montreal.

—The judicial enquiry into the composition of the reports
on the cfficiancy tests of the Green's Economizer at the Toronto
waterworks main pumping station is procecding before Judge
Macdougall. The city engincer has ended the state of hostilities
among the staff at the high level pumping station by discharg-
ing the whole staffl and appointing Wm. Hali from the main
pumping station in charge, and Woodward, of the Niagara Nav.
Co., and McKeown, G.T.R,, to fill the vacancies.

—The provisions of the Ontario Act dealing with the
Niagara Power juestion rushed through by the Government at
the cnd of the session arc mainly two. The first provides that
the Commissioners of Queen Victoria Niagara Falls Park mnay,
with the approval of the Licutenant-Governor-in-Council, enter
into an agreement with the Canadian Niagara Power Company
for the surrender by the latter of its sole right to usc the waters
of Niagara river within the limits of the park, upon such terms
and conditions as to abatement of rent, extension of time for
carrying out the agreement of 1892, variation of that contract,
cte., and that any arrangement so entered into shall be binding.
The, second resolution provides, in brief, that the Park Com-
missioners may enter into contracts with other persons or com-
panics to cnable such persons or companics to use the waters of
the Niagara within or without the park for power purposes, but
it docs not add, as in the casc of the former resolution, that any
such contract is to be binding.

. FIRES OF THE MONTH.

——

March 3rd. J. Stuart’s machine shop, Thorold, Ont.; dam-
ages, $18,000; insurance, $10,000——>March 12th. Hamilton
Radial Railway Co.'s workshop, Hamilton Beach; damages.
$5.000; fully insured.——DMarch 22nd. Elliot & Brooks’ paper
Lon factory, Ade=laide street west, Toronto; damages, $25.000;
jnsurance, $16,000.—Aatch 28th. G. G. Bryant's sash and door
fac.ory, Sherbrooke, Que.; insurance amounting to $5,300 will
1ot cover loss.
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THE NICHOLSON PATENT FLANGED FACE COMPRES-
SION SHAFT COUPLING.

The makers of this coupling claim for it that in design,
construction and general operation, it more cowmpletely meets
the requirements of a first-class shaft coupling than any other
on the market.  In appearance it resembles the ordina-y
flanged face coupling. The two half castings are bored tapering,
aud have tlanges on rim to cover bolt heads and nuts. The
outer faces of hubs are closed almost to shaft by a rib or pro-
jection, through which slots are cut to space the jaws a uni-
form distance apart and hold them in position while coupling is
being fixed on the shaft.  The steel jaws have double taper,
ter: ed to fit bores of castings, and are concaved on their inner

faces a trifle less than the radius of shaft, which makes the grip
positive when flanges are drawn up by the bolts. The couplings
are fitted so that flanges stand from 3§ to 34 of an inch apart
when drawn tight with the bolts, thus enabling 1 trifle larger
or smaller size of shait than gauge to be coupled. Owing to
thi, feature extra couplings may be carried in stock, so that in
case of an accident they can be immediately applied to the
shafts that have been broken and twisted off, or another shait
may. it is stated, be coupled on without the necessity of key
seating the old shaft or making exact measurements to ensure
a perfectly tight fitt  The Nicholson patent flanged  shait
coupling is placed on the market by the Fairbanks Co.,
Mcntreal, and is, we are told, being installed by the company
in place of less up-ro-date appliances.

CANADIAN PATENTS.

The following patents oi interest to engineers were issued
in January:

No. 62,176.—Elcctric arc lamp; The British Blahnick Arc
Light Co., Westminster, London, England.

No. 62,177.—Ruil joint for clectric railways; The firm of
Ausfubrungenfur  Eisenbahn, Oberban, Abtheilung  ** Stoss-
fangschienne,” Scigm, Eppenstein, of 45 Wilhelmstrasse, Berlin,
Germany.

No. 62,181.—Acctylecne gas generator;
Quebee, Que.

No. 062,186.—Acctylene gas gencrator;
Nadon, Maniwake, Que.

No. 62,194.—Acctylene gas generator; E, J. Dolan, Phila-
delphia, Pa.

Nos. 62,199, 62,200, 62,201.—Motor; Zdzislav Maevsky, St
Petersburg, Russia.

No. 62,203.—Acetylenc  gas
Pudsley, York, England.

No. 62,207.—Turbie; Jos. Chew, Orillia, Ont,

No. 62,214.—Tclephone transmitter; F. A. Ray, Boston.

No. 62,217.—Railway rail joint; T. C. H. Gray, Gray
Bridge, Mass.

No. 62,219.—Trolley conncction for camal boats; F. J.
Shewring, Toronto.

No. 62.223.—Solcnoid blow-out for displacing, dispersing.
or cxtinguishing, formed in breaking electric circuits; S. H.
Short, Cleveland, O.

No. 62.243.—Drill clutch; W. L. Hirlinger, Luzerne, Penn

No. 62,249.—Device for moving dredging machines; J. W.
Pike. Vancouver, B.C. ,

No. 62,262.—Insulator; E. Renault, Florida, U.S.A.

No. 62,263.—Elcctric arc lamp; Thos Spencer, Philadelphia,
Pcunsylvania.

Isidore Thericn,

Francis Xavier

generator;  J. W. Scarth,

No. 62.269.—Smokeless furnace; Ed. Gessner. No. 60
Krona, Brunn, Austria.
No. 62,278.—Railway tie and clamp; Chas. A. Cole.

New York.

No. 62,281.—Acetylene gas making machine; A. Holland,
Ottawa, Ont.

No. 62,282—Axzctylene  gas
Chicago, Iil

famp; John Zimmerman,

No. 62,283.—Accetylene gas machine; P, H. Mace, Paris,
France,

No. 62,293.—Track clearer; James C. Cameron, Montreal.

No. 62,294.—Acctylene gas geuerator apparatus; Jean A.
Piantin, Ottawa, Ont.

No. 62,312.—Motor vehicle; The Prelot Motor Syndicate,
Butolph House, Eastcheap, London, England.

No. 62,336.—Electric engine; Marcy Lelland  Whitfield,
Chicago, Il .

No. 62,339.—Steel manufacture; Thos. J. Heskett, 50 North
Terrace, Adelaide, South Australia.

No. 62,341.—Steam boiler furnace; Geo. N. Robinson,
Brooklyn, N.Y. )

No. 62,356.—Flat-railed railway; H. L. Stillman, Charles-
town, Rhode Island.

No. 62,350.—Car coupler; Philip Hien, Chicago, 1Il.

No. 62,361.—Brake shoe; A. J. Allen, Chicago, Il

No. 62,377.—Tclephone; R. W. Wallace, 21 De Vere
Gardens, Kensington, London, Eungland.

No. 62,378.—Furnace grate; Henry Truesdell, Toronto.

No. 62,385.—~Hecater and radiator; Chas. Ellingsen, Ashby,
Miun., U.S.A.

No. 62,389.—Instrument for determining the amount of
clongation and compression of railway rails under moving
trains; P. H. Dudley, New York, N.Y.

No. 62,390—Elcctric track circuit rail joint; Wm. H.
Talley, Waco, Texas.

No. 62,392~Heater; John A. Markle, Birtle, Man,

No. 62,410.—~Compound steam engine; Jos. Hardell, Strat-
ford, Ont.

No. 62,416—Car pushing device; Wm. L. Joy, Toronto.

No. 62424.—Bciler; Calixte Cauchene, St. Gabriel de
Brendon, Que.

No. 62,440—Teclephone number and address: Aanunciator;
Wm. J. Walsh, Hamilton, Ont.

No. 62,447.—Stecam boiler and furnace;
Dubuque, Iowa.

No. 62,349.—Electric railway truck; Geo. J. Capewell.
Hartlord, Conn.

No. 62,450—Gas generating process; Samucl H. Wood.
Wilmette, Ill.

No. 62,351.—Stcam boiler; David Fitzgibbons, Oswego,N.Y.

No. 62,453.—Stcam boiler; N. F. Arnderson, Hardid, I

No. 62,455.—Steam boiler; R. Hutchinson, Somerville, Mass.

No. 62.436.—Stcan* boiler; Geo. H. Watson, Chicago, Il

No. 62,457.—Boiler; R, W. Innes, Omaha, Neb,,

No. 62,458—Steam generator; Henry Hening, Paterson.
New Jersey.

No. 62,463.—Acctylene gas lamp; Geo. D. Pearson, Mont-
real, Quebec.

No. 62464.—Acectylenc gencrator;
Chicago, T

No. 62.466.—Process of. and apparatus for, the manufac-
turc of metallic carbides.

Wm. Hopkins,

F. Cortez Wilson,

WANTBD-Agcnu in Montrealand Toronto to push the sale of a high-grade
English Leatber Machino Belting in the Domini, C fssion only. Ap-
ply * X.L.,” care ot The Canadlan Engineer.

FOR SALE

A good Wzter Power, soo horsc, situated one-balf mile from railway, every
tactlity for making siding to power. Address

J. D. THEUNISSON, Cookshire, Que.

Village of Hintonburgh.

TENDERS FOR WATERWORKS

Tenders for constructing a system of waterworks for the Viliage of Hinton.
bmzb. scaled, and endorsed ** Tendors for Waterworks.™ will be received until anon
of Saturday, ts5th April, 1809, addrsssed to W. A. Mason, Esq., Village Cleck, Hin.
tonburgh, Ontario.

Bach tender mast be accompanied with an accepted bank cheque for an
amount eval to tive per cent of the amount tendered and made pa.abdle to the
order of WV, A, Mason, Treasurer of the Corporation, which cheque will be forfeited
if 1he contrattor declines to enter into a contract when called upon to do so.

‘The Corporation reserves the right to reject any or all tenders.

Plans and specifications can beseen, and printed specifications and forms of
tender obtained at the office of the Cletk. Town Hall, Hiatonbargh.

Datod at Hintonbargh this 23rd day of March, 13¢9.

(Signed) D. H, McLEAN, Recve.
(Signed) CHARLES H., KEEFER, Consulting Engineer, Ottawa,
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