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Cuar. III.—{Continued.)

ARTICLE 10.- EASEMENT oN Transition Curves.

In article 6, under ¢ Curve Resistances,” is given for-
mula (8), which indicates the amount that the outer rail
on a curve should be elevated above the inner one, but, as
the two rails on the adjoining tangents are of the same
height at any given point, the question anses asto the
best manner of effecting this change of conditions so as to
lessen any shock to passengers or rolling stock, or indeed
to entlrely abolish it. Practice has determined that, where
there is distance enough to permit, the curve super-eleva-
tion ought not to be lowered more than & inch per rail
length (30 feet), or (e.g.) ona 10°curve of } inch super-eleva-
tion per degree, this would require a distance of 300 feet.
The most common practice in America has been to
bring the full elevation to the ends of the curve, and
then lower it on the tangents. This, evidently, will act so
that as a train approaches a curve the play of the wheels
(% inch to 1 inch) will all be at the outside, i.e., the wheels
will press against the inner rail, and then, at the instanmt

T

*This serlos of papers will be issued in book form as gocn as they have
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the curve is reached, there will be a ' -rch to the outside in
assuming the natural position, in passing round a curve,
of the front wheel of cach truck against the outer rail.

Some have tried to remedy this by lowering the eleva-
tion partially on the curve, and partially on the tangents,
which merely divides one shock into two smaller ones.
The true remedy lies in not making an abrupt changein
horizontal alignment from a curve to a tangent or vice
versa; but in so arranging the track at each end of a
curve, that commencing with a curve of infinite radius,
this radius is gradually decreased, i.e., the curve is sharp-
ened, and at the same time, the elevation of the outer rail
is increased, keeping this elevation at each point just
sufficient for the curvature until a junction is made with
the main circular curve, with a curvature equal to it, and
with a full elevation, and having kept an equipoise be-
tween curve and elevation at each instant, all lurches and
shocks will be avoided. That this is the only true and
rational solution, is proven by the fact that practical
trackmen, unguided and even hindered, often, by engineers’
rigid centre stakes, but recognizing the evil and its remedy,
have introduced crude easement curves wherever they could
do so, and improved the situation as much as possible;
but as the tangent and main circular curve were both
daxed in position by construction, all that could be done
was to flatten the ends of the curve at the expense of the
adjoining portions, which were thus made sharper than the
main curve itself, and formed more or less of elbows in
the track, often 29 or 3° sharper than the main curve.

Now this can be avoided by moving the curve inward
bodily, or by changing the position or direction of the
tangents, or by sharpening the whole curve slightly, any
of which will permit of the introduction of proper easement
curves at the two ends of the circular curve. Many
methods have been advocated for putting in these ease-
ments, the endeavor being to simplify the process, in point
of time and mental effort, and still preserve the essentials,
Some of these are: (@) A succession of short pieces of
curves of decreasing radii. (b) A modification of (a) in
the form of a spiral. (¢} A modified quadrutic parabola
(Holbrook spiral). (d) A modified cubic parabola. As
any one of these can, when once understood, be easily laid
out in the field, it is only necessary to decide on the most
adaptable and suitable one for all cases to be met with,
and study its theory and actually use it, after which its
seeming difficult nature and laborious methods of applica-
tion, so long dreaded by many railway engineers, will be
found quite simple, and capable of rapid manipulation.

Almost all engineers are agreed that transitions are
intrinsically necessary, and on European and the best
American tracks their use has become established ; the
chief objections to their general adoption here have been
the deeplv rooted ideas that they were difficult to apply
and too refined for ordinary use, but as speeds are being
increased and compstition is keener, they are beginning to
be used by all roads of any importance because the conse-
quent easier riding caters to the travelling public and also
because the wear and tear on the rolling stock, and the
difficulty of keeping the ends of curves in proper line, are
thereby much decreased.

(a) This first class of transitions does not require any
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demonstration. Some engineers put 100 feet or 200 feet
of a curve of larger radius at each end of the main curve,
and trust to the trackman for the rest, others introduce a
series of short arcs of decreasing radii, say 3o feet of 1°
curve, 30 feet of 2¢ curve, etc,, leading up to the main
curve at the rate of 30 feet per degree; this necessitates
placing the transit every 30 feet, is a tedious and clumsy
method, and the result is that the trackmer fuse one
portion into another until it is, to all intents and purposes,
the same as a spiral. It does not admit of ordinary calcu-
lation or manipulation unless modified asin the next para-
graph.

(0) In ¢ The Railway Spiral,” by Searles, is given a
complete analysis of the transit work necessary to lay
down a succesion of short circular arcs, beginning at zero,
and having equal lengths of arcs of equal increments of
sharpness, e.g., 20 feet of 1° curve, 20 feet of 2° curve,
etc., up to any required sharpness. Tables of deflections
are worked out, so that any point of change of curvature can
be used as a transit site, and any point of change can be
established from any other point of change by transit
deflections. Methods of conversion are also given, so that
from one foundation series other deflection tables may be
determined suitable for spirals of more or lessrapid sharpen-
ing. The subject is well discussed and thoroughly worked
out for all probable conditions, but as it does not present
that same flexibility and simplicity of use which the cubic
parabola possesses, its continued use is doubtful. It has
served its day, and, where used, furnished the trackmen
with a succession of hubs, really the ends of ares of
increasing sharpness, but practically points on a spiral
very suitable for an easement curve.

(¢) The Holbrook spiral (quadratic parabola). The
idea involved in this easement curve is that the vertical
acceleration of the train, as it passes around it, should be
uniform. If we let ¢ represent horizontal distances (with
train moving at a uniform speed) in the general formula
s=% ft.2, then, in order to keep f (acceleration) constant,
the distance, s, (i.c.) the amount which the train rises
above the normal tangent level, must vary as the (dis-
tance)?, and as the elevation should always bear a con-
stant ratio to the degree of curve at each point, therefore
the degree of curve on this required spiral must vary as the
square of the distance from the zero of such a curve, (i.e.)
the radius of curvature, at each instant, must vary inversely
as the distance from the zero of the curve

A curve of such a nature has the equation y=(f)x¢
to represent it, and is a curve very flat at the beginning,
but increasing very rapidly in curvature. This easement
curve sacrifices the correct horizontal alignment, as will
be seen in the next paragraph, for a supposed refinement
in the vertical one; it is quite difficult to apply except in
most ordinary cases, as the formulae used involve expan-
sions of sine and cosine, does not prevent any advantage
over the cubic parabola, and is not so adaptable or easy
to manipulate in the case of any problems having special
conditions (d). '

Tue Cubic Parasora.

This curve as adapted to transitions to railway circu-
lar curves has been studied pretty thoroughly. Howard,
Armstrong, and others have written pamphlets on it ; the
transactions C.S.C.E. for 1891, 1892 and 1893 have
several papers and discussions on it, and its probable
originator, the late A. M. Wellington, determined very
simple equations for it which were published in the Engi-
neering News, January and February, 1896.

It is this last demonstration that will be now given
to which will be added necessary developments. The

curve required for a suitable transition is one which start-
ing with an infinite radius or D (degree of curve) = O. at
the B T C (A4 Tigs. 13 and 14) has a degree of curve at
each point in direct proportion to its distance from the
B T C until it joins and becomes tangent to the main curve
at C, and is, at that point, of the same degree of curvature
as the main curve.

The cubic parabola y = (f) ¥3 approximates to these
conditions.

Let A M _C (Fig. 13) be the cubic parabola, 4 C!
tangent to it at A,and I C the radius of the D degree
curve with which it connects at C, having there a com.
mon tangent I C. Y

sigure (S
-

b P et T e TR

!

t

] .

| TAedutrace O’y Mo omevat

| whrd Mo Mongent [+ thefAdoct y

| orthe corcwlor Curte in bodily /
A st Bontiion [/

; moks rees s .'-L ot/ite /

|

)

R

The Intonce from 2257C 4 4"0. 0
S0b.Tomgond 4 O Voo § o f rwnsctron.
where 8. L.Mu&n'o«-‘h of mom WM

/7‘u~ 7

Let X be the central angle of the circulararc P C,
which is changed into the transition curve 4 A C.

‘Let E P G be tangent to P C at P and therefore
paralle]l to 4 C!, and make C C? perpendicularto 4 C1.

Also in Fig. 14, let vertical heights represent degrees
of curvature at any point and horizontal distances,
measurements along the cubic parabola.

Then the rectangle D B will represent graphically the
circular arc P C, and the triangle 4 B C represent graphi-
cally the cubic parabola 4 M C, and from this diagram
and Fig. 13 we may readily conclude :

(1) Because the total angles of the arc P C and th.
transition 4 M Care equal, thereforethe area of the triangl:
A B C must cqual the area of the rectangle D B, and
therefore a transition curve is always twice as long as th...
portion of the circular curve which it replaces.

(2) Decause the triangles 4 M N and C D N ae
equal and similar, therefore the angular deflections or of.-
sets from the tangent to every point in 4 M (Fig. 13), and
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from the circular curve outward to every corresponding
point in the cqual distance C M, are equal in magnitude
and distribution, and .~ D M is equal to M P and half of
D P (Fig. 13). Hence the offset or shift D P (= 0), and
the transition curve 4 M C bisect each other at M.

(3) The offsets from a tangent to a circular curve vary
asthe square of the distance from the tangent point (nearly),
or to formulate it O varies as n2? D.

Where O = offset from tangent,
u = distance of the offset from the tangent point,
D = degree of curve,
but by our definition of a transition curve the degree of
curve at any instant also varies as #. Therefore in a tran-
sition curve of this nature O varies gs #3 x n = n3...... (r2),
and also by paragraph (2). If we have a given offset from
tangent to circular curve at D = D P (= 0), then the off-
set to the transition curve at a distance m from 4 is

m\3 O -
equal to(;—) — Where » = # length of transition = 4 M

= M C. And,in the same way, measuring back from C
along the curve toward P at any distance, m the offset out-
ward from the circular curve to the transition curve =

my\30

The equation to the cubic parabola can now be
established in terms of the offset O and % length n.

0 0O 1
let y=C =3, but when y =—2--,J:=n,therefore C= ;X';;-;

and .y =774 L3 ittt e s st tes een e e s ans (x4)

(4) because by equation (12) offsets to a transition curve
vary as cube of distance from origin, therefore in Fig. (13)
CC'=8 x DM=40, and therefore GC = 30......... (15)

X
Now, for very small angles, GC =PC x Sin Py

4

X
(nearly), and PC=2xIC x Sin — (nearly), therefore by

substitution we get

o 2 5730
G C=30=2IC x Sin® — (nearly), but IC==5= (D
. 8 x
= degree of curve), and = O =3—D32 x Sin?® ?’and
X lo D S
Sin 7= —;8x2_o = 01618 VO x 1) ciciiiiininnnninnn (16)

from which we can get X, having O and D ; or otherwise,
X
since # = -)-D{— (evidently), and for small angles Sin =
.0087 X (in degrees).
- substituting in (16), we get
.01618
.0087

v

VO x D =186 V00X coerrrenerenen. L(17)

v x D
D

1.86 \[g ................ vereerreeetertesretes tessneestesaseenees (18)

This can also be put in the approximate form,
n?

and n = } length of transition = 1.86

Where R = radius of the curve.

Equations (12) to (19)give such relations between X,u,
0 and D as will enable any length of transition curve to
be putin for any degree of curve.

(e.g.) Let D = 10° curve, and O = 10 feet.

Substituting in (18) we get, # = 186 feet, or the tran-
sition is 21 = 372 fest, which is somewhat longer than is
needed. -
(e.g.) Let X = 15° and D = 30° curve,

pm——

15 X 1§
(1.86)3x10
150 feet, which latter could have been determined directly.

6.t
Then, O = =6.5feet, and n = 100%1.80 ;35=

0O 6.
Also 7= -;‘-S-=3.25 feet, and any other offset will vary as

cube of distance from 4 ; that at the quarter points being,
for instance, (3)3x3.25 = .41 feet.

A most usual length of transition is 30 feet per degree
of curve, which permits of the super elevation being
lowered at § inch per 30 feet = 1 rail length, which is a
most usual amount.

Now, although these equations enable us to put in
transiticns by offsets, if we have for instance, the tangents
already in place, and can move the main curves inward
bodily so as to permit the requisite *“shift” O, which is
very useful if, on construction, the rigid curves and tan.
gents are found already in place, and offsetting is the
quickest method to use—still, we also wish to be able to
put in transitions as a regular part of location, and not as
an afterthought, and to do so it is necessaty to determine
methods of locating such curves by transit deflections
from the beginning, end, or intermediate points.

Any small angular deflection from a meridian to any
offset
distance

tangent of any small angle is its circular measure.

Now referring to equ .tion (12) and Fig. (13) any off-
set from the tangent 4 C to the transition curve varies as
the cube of the distance from 4.

~ angular deflections to the transition curve from

point varies as ,or in other words the natural

tangent 4 C, using 4- as origin, vary as -aiz?:‘:ig =
(distance) 3 .
Tetance = (distance)3... . ceerriiiiiiiiiiinat e, (20)
N GC_1GC_1 X _ 0
Also in Fig. (13) 4C 2 PC- % x > —2 Z -
(evidently) .
6x0 c'c 4x0
— / = ——— = -
X = " but the angle C/4AC A= Zan =
2 x O
" 6« 0
1 x 1
the angle C'4 C = IX =T X ... (21)

Equations (20) and (21) enable us to determine any
deflections to the transition curve from the point 4 ; (e.g.)
let a 10° curve have a transition curve 300 feet long

n 300 1
thenX:-j-)--_-——-x—=15°.

- by (27) theangle CIA C = 5° = 300’ = deflection
from tangent at 4 to the end of the transition, and by
equation (20) the deflections to each 30/ intermediate point
are : .

: 30 o
1st 30 ft. point (35) x 3on’ = o3/

2nd o« (—3%)' X 300/ = 12/

3rd “ (.3_%90_)2 x 300/ = 27/

4th “ (.132) * x
300
etc., etc., etc., etc.

This series of deflections from the origin A, continued as
far as necessary, may be called & foundution series, and is
the basis of all deflections forward or backward from any
point. We must now, in order to fix on intermediate de-
flections, with the t. ansit also at some intermediate point,
look on a tramsition curve, thus: (See Fig. 15). Suppose
it to be stopped at 1, then it is a transition qurve 1o a 1°

3007 = 48’
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curve; if stopped at 2, it is a transition curve to a 2°
curve, etc. ; therefore if the transition does continue past
the points 1, 2, 3, etc,, we may consider it to be composed
of two parts: 1st, a 1%, or 29, or 37, etc., curve, according
to circumstances. 2nd. Plus the foundation series ot 3/,
12/, 27%, 48", etc., beginning at the point considered, and
continuing forward to any desired extent, and the transition
curve deflections are the sum of these two. Also, in the
same way, the transition curve deflections looking back-
ward, with transit at any point, are those of a certain de-
gree of curve corresponding to this point, minus the same
Soundation series ; (e.g.) suppose the transit to be at the
point 3, with the vernier at zero, and line of sight tangent
to the curve, then the vernier readings to cach interme-
diate point would be—

180/
(4) _(_9_0. ><--—-—27/ ).: —0° 54",

100" 2
6o 180 "
(X)-—(!(')bx—;——-lz’ = —-0° 42/,
8 !
{2)— (13:)x12° —3/)= -0% 24/,
(3) 0° o’ = o° o position of transit.
30/ 180! 6 2o
(4)+(,00 X——+3'|= +0° 30"
60 180’
— [+] +
(5)+(xoo )_ +1° 06",
) 90 180’ >_ ,
(6)+(mo><-~—2 $-277 J= +1° 48",

120 _ 180’
) (7)+(100 -—2——-}-48’ ) = +42° 36'. etc.

In this way a table can be prepared giving deflections
to be made to any point (every 3o feet), with transit
located at any point. These tables are conveniently made
out by Mr. Armstrong, for 30-foot chords = 1rail length;
but different foundation series and different tables may be
made out, or special calculations made by equations (12)
to (20) for a transition curve of any rapidity of sharpen-

a, but of the same nature and handled in the same way.
This is often necessary where there is not room between
the BC of one curve and EC of the previous one to permit
of the introduction of transitions which sharpen so slowly
as 3o feet per degree.

In street railway work, for instance, transitions sharp-
ening from o® to 20°, or even 40°, etc., are needed, and
must not occupy more than 20 or 30 feet in length. Special
corrections .nust be applied in such a case, and even for
steam railways Mr. Armstrong has worked out correc-
tions in lengths to apply to the very approximate equations
here given, but as the correction is zero until au 8° curve
is reached, and only 1 foot in 300 for a 10° curve, it is
hardly worth taking account of here. Any one desiring
extreme accuracy for curves from 82 upward, are referred
to J. S. Armstrong’s pamphlet.

The three problems most frequently met with in prac-
tice are briefly as follows:

. (See Fig. 16.) To keep tangents fixed and to move
the circular curve inward, retaining the same degree of
curvature. In this case, take an arbitrary offset or length
of transition, and determine the other unknowns by fore-
going equations. The distance from the apex of tangents
to the B T C consists of three parts:

0
(a) Sub.tangent of circular curve = R x tan — (R =
tadius).
0 .
(b) Correction of shift = O x tan. (See Fig. 16).

(c) ¥ length of transition = n.

The amount in (J) is usually very small, unless 0 is
large.

2, (Sce Fig. 17.) To keep the circular curve fixed,
and move out the tangents either in direction or position,
or both: If the tangents are moved outward and kept
parallel to their original positions, proceed as in (1), except
that the correction of shift (b} does not exist. 1f the tan-
gents are not moved outward parallel to their original
positions, but pivoted about some distant point, then cal.
culate the angle pivoted, and continue the circular curve
through an equal central angle. So that a tangent to the
curve at the new B C or E C would be parallel to the
pivoted tangent; then measure the amount of shift 0,and
by the ordinary equations calculate the unknowns; the
amount of shift O conld be calculated without any field
work. No correction of shift is here necessary ; this sec-
ond case is'most usually met with in revising location,and
is very convenient often in the final slight movement of
tangents or curves, by avoiding the running over again of
the whole circular curves, often situated on a rough hill-
side or heavy bush, and yet enabling a tangent to be moved
on to better ground.

3. (See Fig. 18). To sharpen a curve and introduce
transitions, so that the track will not bealtered in length ;
this problem is the one met with in re-running old track
centres where transition curves have not been previously
used.

The method of solution is to assume an external
secant slightly less than the original one, by an amount =
expected shift, O, + an arbitrary amount of five inches to
ten inches, depending ‘on the sharpness and total central
angle of the circular curve; then calculate the transitions
and complete position of a curve of assumed external
secant and given total central angle, and, either by plot-
ting or calculations, determine whether this new curve will
cross the origina! one about at the } points and give the
same length of track, thersby minimizing the movement of
thetrack. If in error, a second trial will give usually satis-
factory results. This method will often be found to give
transitions, which, unless the central angle is large, will
occupy the whole central angle, leaving no circular curve
at the centre. As thisis not desirable, it is preferable in
a case of this kind to use shorter and sharper transitions,
so as to retain a considerable portion of circular curve at
the centre.

While these are the three usual problems to solve,
others may arise such as introducing a transition at a
point of compound curvature which needs special solu-
tions. For further details, the reader is referred to the
literature already mentioned, and the engineer, young or
old, who bas not used transitions in the field, is advised to
become familiar with some one of the forms given, and ac-
tually put it into practice, when its seeming tediousness
and difficult nature will disappear.

He should recognize that, as he would be quite ready
to spend a few hours extra now and then, during railway
construction or maintenance, on trivial matters such as
affect the general appearance of the road only, and are not
really important, he should be far more willing to give
much additional labor and attention to such a question as
this, when the returns will be increased comfort to travel-
lers, decreased wear on rolling stock, and greater ease in
retaining good alignment at the ends of curves. Wheun.
ever transitions have been used, their beneficial effects
have at once been recognized, and once established track-
men maintain them easily and instinctively. Some of the
oldest and most conseryative of the American roads are
now,engaged in introducing them on their permanent tracks.




THE CANADIAN ENGINEER

166

—

STEAM TURBINES.

—

In the July issuc of Tue Canabian ENGINEER there
appeared a description of the ¢ Turbinia,” the English
torpedo-boat destruyer, whose great speed has attracted
world-wide attention to the novel motor (the invention of
the Hon. C. H. Parsons} which wmoves her propellers.
We are now able to give drawings of the * Turbinia” and
a fuller description of the turbine engines.

The Parsons’ turbine consists essentially of a cylin-
drical case. Attached to the inner surface of the case are
a number of rows of inwardly-projecting blades, which
extend radially towards the axis of the engine. The func-
tion of these is to guide the steam. Through the axis of
the engine there passes a shaft which is directly coupled
to the screw-shaft. On the axial shaft is mounted a light
drum, the external diameter of which is some inches less
than the internal diameter of the case. When, therefore,
the drum is placed inside the case and co-axial with it,
there is left an annular space. This space is occupied by
the blades, projecting inwards from the case before referred
to, and by other rows of outwardly projecting blades at-
tached to the outer sutface of the light drum. The blades
on the outer cylinder are called ¢ guide blades,” and the
similar blades are known as “moving blades.” When
steam at pressure is admitted to the annular space it
first comes in contact with a ring of the fixed guide
blades, which are so formed as to direct the flow of
steam on to the adjacent ring of moving blades at an
angle to the surface of the latter, such as will cause the
moving blades to rotate round the axis of the engine. As
they are firmly attached to the drum, and as the latter is
fixed to the shaft, motive power for a screw propeller or a
dynamo is thus obtained. There are, of course, numerous
alternate rings of guide blades and moving blades, there
being perhaps eighty rows of both in an ordinary Parsons
turbine. When the steam has been directed on one course
by a ring of moving blades, it requires to have its line of
motion altered so that it will strike the next ring of mov-
ing blades at the required angle. The guide blades are so
shaped as to effect this purpose. In orderto use steam
economically it must be worked expansively, and this
problem Hon. C. H. Parsons has solved in this way. As
the steam does work, it necessarily increases in volume,
and loses proportionately in pressure; to accommodate the
increased volume additional blade area is given by _‘radu-
ally increasing the annular space and the size of the blades.
Though its action in each individual turbine is approxi-
mately as if the fluid was inelastic, yet a small increment
of volume takes place at each passage through the blades,
and the expansion going on at something like geometric
ratio at each of the numerous successive turbines, soon
assumes large proportions. Ratios of expansion of fifty
up to one hundred or even two hundred-fold are com-
mon in one single compound turbine of the condensing
type—a notable feature in turbine practice being the high
expansion ratios, and very large volumes can be economic-
ally dealt with without necessarily increasing the size and
weight of the engine to any large extent.

The high speed of revolutions diminished not only
the weight of the engine in proportion to a given h.-p. ;
but also of shafting propellers and supports, as well as of
the hull.

The inventor makes the following claims for the new
motor : Greatly increased speed, owing to diminution of
weight and smaller steam consumption ; increased carry-
ing power of vessel ; increased economy in coal consump-
tion; increased facilities for navigating shallow waters;
increased stability of vessel ; reduced weight of machinery;

—_—

reduced cost of attendance on machinery ; reduced size
and weight of screw-propellers and shafting ; absence of
vibration ; lowered centre of gravity of machinery, and
reduced risk in time of war,

The « Turbinia” is 100 feet in length, g feet beam, 3
feet draught amidships, and 443 tons displacement. She
has three screw shalts, each directly driven by a compound
steam turbine of the parallel flow type. The three tur-
bines are in series, and the steam is expanded (at full
power) from a pressure of 170 lbs. absolute, at which it
reaches the motor to a pressure of 1 |b. absolute, at which
it is condensed. The shalfts are slightly inclined, and each
carries three screws, making nine in all. The screwshave
a diameter of 18 inches, and when running at full speed
they make 2,200 revolutions per minute, Steam is sup-
plied from a water-tube boiler, and the draught is forced
by a fan, mounted on a prolongation of the low.pressure
motor shaft, the advantage of this arrangement being that
the draught is increased as the demand for steam increases,
and also that the power to drive the fan is obtained directly
from the main engines. Up to the present the maximum
mean speed attained has been 323 knots, as the mean
of two consecutive runs on the measured mile, These runs
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were made after about four hours' steaming at other
speeds, and the boat on the day of the trials had been
fifteen days in the water. It is anticipated that on subse-
quent trials, after some alterations to the steam-pipe, still
higher mean speeds will be obtained. Asit stands, how-
ever, the 1.H.P. realized is 2,100, and the consumption of
feed-water per L.H.P. hour 14% lbs, and the speed the
fastest of any vessel irrespective of size. The weight of
the main enginesis 3 tons13cwt. Total weight of machi-
nery, including turbines and auxihary engines, condenser
and boiler, the propellers and shafts, the tanks and the
water in boiler and hot well, 22 tons. Thus nearly 100 h.p.
is developed per ton of machinery, and nearly 50 h.p. per
ton of displacement of boat. The total weight of the
« Turbinia's” engines is 3 tons 13 cwt,, and they develop
2,100 indicated horse-power, as determined by Professor
J. A. Ewing, F.R.S. Ordinary navy engines of the tor-
pedo vessel class would weigh probably 15 to 20 tons.

« The advantages of a rotary-motor for the purpose of
marine propulsion are manifest as regardsa direct applica.
tion of the force of the steam to the shaft to be driven, and
a consequent saving of bulk, weight, friction and wear,”
says the Marine Engineer, London,in a recent article,

« When such a motor is shown to be eccremical in steam
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construction, and that the power delivered by the motor
at a high speed of rotation can be economically trans-
formed into thrusting power by the screw propeller, and
that the whole of the machinery is simple and ecasy to
work, the position of the rotary-motor becomes well estab-
lished as a rival of the reciprocating engine, provided there
are no drawbacks to detract from: the advantages which it
manifestly possesses. Up to the present no such draw-
backs have shown themselves, or scem likely to.”

“The *Turbinia,’” says Enginecring, of London,
“which, at the special request of the admiral in command
of the fleet, made a run at full speed through the lines at
the great naval review, is so novel a vessel that in spite of
the remarkably successful results achieved by her, it
would be difficult to say to what she will lead. Certainly
it is a very long step forward to imagine steam turbines
taking the place of the ordinary reciprocating engine in
heavy vessels. But if the difficulty at present attendant
on going astern can be overcome, it can hardly be doubted
that for very high-speed craft the new system will find a
conspicuous place in warship design, in spite of the multiple
screws and the high rate of turning.”

New principles, whose application seems likely to
have such great influence in the future development of
naval architecture, have not escaped the notice of the
leading shipbuilcers and owners of Canada. The Riche-
lieu and Oniario Navigation Co., as noted in Tug Cana-
piaN ENGINEER recently, has during the past couple of
months examined the Turbinia model, with a view to its
possible adoption for their new steamers.

INSTRUCTION IN PRACTICAL SCIENCE.

Discoveries made in the past ten years have materi-
ally changed the problems which civil engineers are re-
quired to solve and changed problems demand enlarged
equipment for their solution. The department of the
waterworks engineer has been most materially affected by
recent discoveries. Formerly water supplies and sewage
works were matters of construction and hydraulics. The
water supply was obtained as pure as possible, and pains
were taken to maintain that purity. The sewage was
filthy and its condition was a hopeless matter—it was
« disposed of " in ¢ disposal ” works or poured out to con-
taminate the water supplies of other places.

It is now established as-a fact by scientific research
that the dangerous elements of impure water and sewage
arz largely the same, are caused in fact by the presence of
certain bacteria. These bacteria cannot continue to exist
in the presence of certain other classes of bacteria, and the
problem of water purification to-day is solved by the most
advantageous bringing together of these various classes
of bacteria.

It does not ordinarily lie within the sphere of the duties
of a civil engineer to make cultures of bacilli, but if his
practice is to include public water supplies and sewage
works, he should possess sufficient knowledge of the gen-
eral principles of biology and enough of bacteriology to
know what should be done to determine the sanitary con-
dition of the water he is dealing with and the effluent from
his sewage disposal works. In order that a civil engineer
shall be professionally qualified either to design some
modern water supply and sewaige-disposal works, or to
maintain and operate them, it is absolutely essential that
he should have suitable biological training in the school of
civil engineering. How many of the civil engineers who
have been instructed in our expensively equipped schools
of science have ever heard of the bacteria of putrefaction,
or who would know a microbe if they saw it with the aid of
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the most powerful microscope. I‘or example, do the stu-
dents of the School of Practical Science, Toronto, an
institution maintained by the Ontario Government, ever
avail themselves of the lectures given during the college
tern by the faculty of the Biological Department of
Toronto University, which is also maintained by the
Ontario Government ?  We are unable to find any record
their having done so. .

While discussing this general subject we must refer
to a paper by George C. Whipple, in the Proceedings for
1896 of the Society for the Promotion of Engineering
Education, on * Biology for Civil Engineers.” He points
out the fact that the science of biology has intinately
touched the profession of civil engineering in water sup-
ply and sewage practice, so that the ecucational training
of a civil engineer can no longer be considered complete
without a suitable grounding in bacteriology. In this he
is undoubtedly correct. He pointedly observes that filters,
which civil engineers must now design and operate as
prominent features of both water and sewage treatment,
are not mere strainers but immense colonies ¢ of organisms
whose one object in life is to convert the decomposable
matter * * * into harmless nitrates." The bacterio-
logical laboratories connected with the waterworks of
Boston and of Brooklyn, to say nothing of others, show
clearly what must of necessity be the trend of civil engi-
neering education in relation in this matter, and the ex-
cellent work already done by civil engineers in the same
line at Boston and other places demonstrates the correct-
ness of the views we have expressed.

ANALYSIS OF NOVA SCOTIA COALS AND OTHER
MINERALS.

BY E. GILPIN, JR., LL.D., F.R.S.C., INSPECTOR OF MINES,
HALIFAX, N.S.

A set of analyses of coals from the three seams worked
at Springhill by the Cumberland Railway and Coal Com-
pany were given me some months ago. They are made
by J. T. Donald, Montreal, and were taken from the work-
ings at a depth of from 8oo to 1,000 feet. Theseanalyses
are interesting when compared with a set of analyses of
the same seams made by me in the year 1881, and 1 be-
licve not hitherto published, and with an analysis of the
Black seam made by nie in the year 1880, and published
in the ¢ Transactions of the North of England Institute of
Mining Engineers,” in a paper on “Canadian Coals,”
giving a full set of analyses of Nova Scotia coals, their
ashes, etc.

East or No. 1 Slope—Black or Main Seam:

Analyses  Analyses
made in made in
. 1837, 1881,
Moisture......... tessescessascsns . 2.02 3.86
Volatile combustible matter . 18.94 {3565
....... ] 26.46
Fixed carbofeccecrceseonssanecses 7520 {gggg
Ash cieenenn teeseecsescnscrsans ves 3.75 445
100.00
Sulphur ........ tesseresetanane vee  LIg
West or No. 2 Slope—South Seam:
Moisture. ... covessenens veesscanee 1.4 1.390
Volatile combustible matter ........ 27.93 {gjgﬁ
Fixed carbon..ceeees. teeessnena. . 067.47 { g?ggg
Ash tievennennns cesectsssscacanene 3.19 5.790
100,00
Sulphut ciceceveiienaina., tesenn .58 .808

North or No. 3 Slope—North Seam:

Analysss Analyscs

mad In made in

18 4. 1881,

Moisture vooveerecieovoncianennns 2,71 1.625

Volatile combustible matter 28.41 33.401

7 .4 28,672

o 60.701

Fixed carbon c.oveeeviieccnnieees 64,69 {65.43&

ASh seviiriernincenecsensancnanes 4.1G 4.372
100.00

Sulphur cioeeieiiiieneen 79 .783

Analyst—]. T. DonaLp, Montreal.

These analyses show the coals to be of excellent
quality. The amounts of ash and sulphur are small, and
that of the fixed carbon is large.

From a comparison of the later with the older analyses
it will be seen that those of coal from the deeper portions
of the seams show lessened amounts of volatile combusti-
ble matter, increased percentages of fixed carbon, and
diminished amounts of sulphur and ash. Speaking in gen-
eral termis, the coal would appear to have developed more
into a steam fuel, the evaporative power being in a general
way proportionate to the percentage of fixed carbon. This
would give the coals as at present mined a high calorific
power. From analyses by Mason and Matheson in a paper
read before the Nova Scotia Mining Society, it would ap-
pear that the calorific powers of coals from the Sydney
coal fields vary from 7238 to 7623; of Pictou coal (sample
from Intercolonial mine), 6963, and of Springhill coeal,
2898. As compared with United States coal, they should
stand nearly in the rank of the best free burning coals of
Pennsylvania, Virginia and Maryland. Those coals hold
from 12 to 21 per cent. of volatile matter, and from 69 to
»¢ per cent. of fixed carbon. The average contents of the
United States coals are from 29 to 35 per ceat. of volatile
matter, and from.53 to 67 per cent. of fixed carbon. These
coals therefore from Springhill should rank for steam pur-
poses next to the class which may be described as the best
selected for use on the large ocean passenger vessels.

I have not at hand any proximate analyses of English
coals to compare with these under consideration. How-
ever, taking the results obtained in the English Admiralty
trials of steamn coals, and comparing the percentageof fixed
carbon found in the trials with the fixed carbon:given in
these analyses, it will be found that the English and
Scotch coals run from 49 to 88 per cent., as compared
with 68.2 per cent. in the Springhill coals. This would
give the Springhill coal about the same relative posi-
tion to the best Welsh coals as has already
been assigned to it in comparison with the Dbest
American coals, The evaporative power of the Spring-
hill coals would, from the analyses, stand higher than
that of the English and Scotch coals, and rark next
to that of the best Welsh steam coals. It may be re-
marked that the best American and Welsh coals would be
classified as free burning, semi-anthracite, while the
Springhill coals are bituminous and coking. )

In the upper part of Georges River in Cape Breton
county there is a large deposit of iron pyrites in rocks,
which are, 1 think laid down as Laurentian by the Geo-
logical survey. The deposit has as yet been examined
only superficially, but so far appears somewhat low in
sulphur. The following analysis from the most promising
exposure gives :—

Sulphur. e icecicieieeacniatarecnes vessssesess 25.00
COPPEL cvteeercroncnernccnsasasnansasennsonsans 1.10
141 . Trace.
SIVEr.iae veenscsierssrcraaseansercsesaeassss LraCE

SiliCA ceevvecsscrstessstes ssessntesacsssses 52.00
Iron, €€, eeeviecninacnarananns erean eee seee. 25.00
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For a number of years the presence of iron ore at
Whycogomnah in Cape Breton has been well known. The
ores, which are magnetites and red hematites, areso very
favorably situated, being close to the waters of the Bras
d'Or Lake, that a good deal of work was done on them a
number of years ago. A number of beds were opened and
traced. They varied up to nine feet in thickness, and
occurred in the limestone division of the Laurentian, as
described by Mr. Fletcher in his numerous reports on the
geology of Cape Breton, issued by the Survey. The
analyses of the ores were contradictory in character, some
being high in phosphorus, while others were very pure
and ran high in iron. Last fall fresh discoveries were
made in this district some distance from the old openings,
of beds of magnetite, some upwards of 100 feet in width.
Indications are not wanting that these ores extend over a
large tract of country.

The following analysis will serve to show the quality
of the ores :—

Silicad.eireienieenarians cererers sesenvess T44E
ANMING cevivvieriiianes crsncerenscsscnsns 7.33
Manganese oxide...cooviiiieiiiiiiiiiiiiaeans .61
LiMe ciiniaeaiatonvserorossnssansssaasnnonnnss 3.00
Sulphur.c...oiee? o0 criiiiiiiiiiiiiieieieee .22
Metalliciron ....eecieeoiann teeestiecnss 54.50
PEOSPHOTUS «vieetennrorerrotrarsorcansaceas .. Trace.
Magnesia ..... Cesetreeianiaoaee N . Trace.
1ron. Phosphorus. Sulphur.
5570 seeases seeveess NODE iiiiieeninocian .68
§0.60 ceerrneiaciacens A0 ceiiieiiiiiieees .23
6320 ceieerencsancnns 004  cevviecstocanans .31
5430 eseecserss seee 005 ciiiiiaesieccans .38
§320 sivseness seeeee 38 Liiiiaiiiiaele .25
§0.74 eoeneccraneinn Y 3 S 024
53.12 ..ean D2« 026
5285 coeionaiaieieeee 0058 Lol iiiieiienan .138
SUICA ceve evevocensactsessstosasssaasscoes 21.05
Ferric Oxide . vvveviie i iiiiiniioieneenniias 53.54
Ferrous Oxit: +ov v v ive cereerenas oo 21.24
Aluming c.veiiiiiiiiiis caiiiieies deiieiien 2.26
Manganese Oxide .....ocoviviiiins toaveienn .50
LiMe.veseeenceosnenees sosanesnnasncasannsns 1.17
Magnesia........ © eeeieseeniieetie aeaees .36
Sulphur ceeeiiieniiiiiiiiiiiiitiiiiiiiienns .023
Phosphors..cceee sv vevtsene vo srncnesacnes Trace.
MetallicIron .o.vveieiiieieiintaninnccannnns 54.00
MetallicIron ..oeoe tiiivieniietenenanceanans 54.36
Phosphorus...cvevees or taniiiiiiiiiiieanes .38
SIliCR cveeeerisrostiiosironsesrsanssnennas +s 13.00
Metallicron ..covviinnniaen tenaetn cernee .s 55.70
Sulphur ceviiiniriiariieiitiieiiiniiiaes sese .68
PhosphortiS. . coveeeeeneceiocersvinnas eeseess. Trace.

These analyses show that there are ores in this vicinity
valuable enough for shipment as regards quality, and the
present owners consider that new explorations now being
carried on will show that the ore is present in quantities
sufficient to warrant working on a large scale. In this
connection reference may be made to this division of the
Cape Breton Laurentian in which these deposits occur.
It may be distinguished as the limestone division, as it is
distinguished mineralogically from the other, or felsite
division, by the presence of numerous beds of limestone,
in addition to the felsites, gneisses, granites, etc., common
to both. These limestones furnish marble, as at West
Bay and other localities, lime of excellent quality, and
dolomites, suitable, as at New Campbellton, for furnace
linings. Iron ores occur in them at numerous points both
hematite and magnetite. Graphite is also found. In all
prob=bility, phosphates similar to those found in Quebec
will be proved on search being .nade. Where these mea-
sures are cut by dykes, copper and lead ores carrying gold

and silver occur, and may in some cases prove valuable.
As yet, so far as my information goes, free gold has not
been found in quartz in the limestone division. The gold
of Middle River and Cheticamp appears to be associated
with soft talcose and felsitic schists of the other division.
This gold occurs at Middle River free in quartz and in the
river gravel derived presumably both from the quartz and
augmented by gold flakes from the schists. At the Cheti-
camp River, so faras can be judged from the work done,
it would appear to have a similar source, and to be con-
nected only with the felsite series. In the latter case part
of the gcld may be derived from mineralized zones adjoin-
ing the dykes cutting the various rocks. However, the
explorations of the coming season will probably give us
more cxact information. It is interesting to note in con-
nection with the occurrence of gold at Cheticamp that
native silver occurs in the Mackenzie River a short dis-
tance north, and it is possible that explorations in that
section may result in the discovery of important amounts
of this metal and associated gold.

THE GREAT LAKES AS A SENSITIVE BAROTETER.*

BY F. NAPIER DENISON, METEOROLOGICAL SERVICE OF CANADA.

For many years fishermen and sailors upon our great
lakes have noticed with interest and curiosity the rapid
rise and fall of the water, most marked at the head of
shallow lagoons or bays, and have considered it to be an
inexplicable phenomenon. While in the vicinity of Lake
Huron last summer the writer's attention w=s attracted by
what appeared to be a Yegular ebb and flow at the mouths
of rivers. At Kincardine, by means of a special float, a set
of readings was taken, and a variation of level of over three
inches observed, averaging nine minutes, that is eighteen
minutes for a complete undulation. The weather at the
time of observation was fine and excessively hot, but
during the night the town was visited by a severe thunder-
storm. During the same day at Goderich, a few miles
distant, regular undulations of six inches amplitude were
reported. From these and other observations, it appeared
as ifthese undulations might be caused in some yet un.
know nmanrer by differences of atmospheric pressure upon
the surface of the lake.

Upon returning to Toronto and discussing the matter
with the Director of the Meteorological Service, he autho-
rized me to proceed with the investigation as part of the
reguiar work of the service, supplying the funds for the
construction of such instruments as appeared necessary in
a preliminary examination of lake undulations and atmos-
pheric waves. An instrument was set up at the mouth of
the Humber River, near Toronto, where ever since most
interesting results have been obtained.

The following is a brief description of thisinstrument :
It consists of arecording cylinder placed horizontally, which
by means of clockwork completes one revolution every 24
hours. Resting upon this is a self-inking pen attached to
an arm which slides freely upon a horizontal guide. This
arm is connected by a line to the float, which is enclosed
in a special shaft, so constructed as to admit the water
only through several small holes; this prevents any sud-
den movement of the float being caused by local wave
motion. As the float rises and falls, the pen correspond-
ingly moves up and down upon the paper, which is revolv-
ing at the rate of one inch per hour. The ratio of move-
ment between pen and float is as 1 to 4, so that a rise of
one inch of water level corresponds to a movement of one-

* A paper read before the mecting of the British Assoclation for the Advaoce:
meaut of Bclence, beld in Toronto.
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quarter of an inch upon the paper. One-quarter inch
squared paper is used, the vertical lines marking fifteen
minute intervals and the horizontal one-inch change in
water level. To prevent the water freezing in the shalt
during the winter months, oil was used, which had the
effect of depressing the water level below the frost line.

In order to increase the value of these records, a
similar instrument was set up at the Burlington Canal last
September. Belore bringing before you some interesting
tracings taken from these instruments, permit me to sum-
marize previous investigations in other countries.

This phenomenon had been noted by Duillier as
early as 1730, upon the Swiss lakes, where it obtained the
name of seiche, owing to the apparent “drying up™ or
recession of the water upon one side of the lake, when
rising at the other. In 1779, De Saussure remarks that
he believes local variations in the air pressure may be the
cause. Vaucher supposed that the atmospheric pres-
sure diminished over one part of the lake, while over
another it remained constant or increased. If this change
in pressure occurred suddenly, the water which had there-
by been set in motion would not come to rest again unatil
after a number of oscillations. Professor Forel agrees with
this theory, which has also been accepted by Studer,
Meyer and Favre. From 1834 to 1856 animportant series
of observations were made by six observers placed at
different points upon the shore of Lake . .eva, who,
using a system of signals to warn each other of the ap-
proach of an oscillation, noted the variations of the bar-
ometer and of the lake level. As Professsor Forel, in his
article, entirely disregards these barometric observations,
they do not appear to have been published

In 1876 Forel set up an automatic instrument to
register these movements, and from records extending over
four months he deduced the existence of three varieties of
seiche, viz., transverse, duration 1o minutes ; longitudinal,
duration 70 minutes; intermediate, duration 25 minutes.
Upon this instrument he .also observed movements of
what he terms * vibration” caused (1) by steamers. The
interval between these is from g to 6o times greater than
that between ordinary waves, and they preceded the ap-
proach of a vessel by about 25 minutes, or when it was
9} kilometres distant, continuing for two or three hours
afterwards. (2) By wind, having no regular time or
rhythm, and varying in amplitude from nothing to 10
millimetres, and in duration from 45 secon s to three or
four minutes. He remarks that *sometimes there are
little or none with a strong wind.”

Lord Kelvin giver a theoretic law for the duration of
these seiches in any lake, viz. : the semi-period of an oscil-
lation is equal to the time that a body, travelling at the
rate which it would acquire in falling from a height equalto
half the mean depth of the lake would take to traverse the
iength of the lake. Thus, the duration of a seiche is pro-
portional to the square root of its mean depth. (Archives
des Sciences Naturelles, Geneva, 1876). Applying this
to Lake Ontario, and assuming the mean depth to be 300
feet, we obtain a theoretical duration for a longitudinal
seiche, of over five hours. As will be shown later, the
meaun interval between the longest undulations, as taken
from the Huniber traces, is about 4 hours_ and 49 minutes.
in 1880 Profecsor Torel, in a letter, states that the smaller
and more rapid oscillations may be accounted for by
diwviding the lake surface into more than one nodal point,
Archives des Sciences Naturelles, Geneva, 1880). Mr,
Crosman in his valuable charts of the great lakes refers to
the existence of a * seiche * movement similar.to that ob-
served upon the Swiss lakes. He also states that when

the lakes are undisturbed by the action of the wind, a
regular series of small waves can be detected, which have
a marked time interval of ten minutes. These pulsations
appear on Lake Superior almost without cessation. Lastly,
H. C. Russell, of Sydney, New South Wales, has studied
these oscillations at the south eand of Lake George by
means of a self-recording gauge, and has obtained longi.
tudinal seiche movements whose amplitude is about fonr
inches, and time interval two hours and eleven minutes,

As the chief object of this paper is to demonstrate
the direct action of the atmospheric waves upon the water,
permit me to dwell for a moment upon the movements of
the upper strata of our ocean of air, 2t the bottom or on
the shoals of which we live,” as Humboldt so poetically
says.

The late Professor Helimholtz, of Berlin, who has
made a special study of atmospheric waves from theory
and analogy with ocean waves, has clearly demonstrated the
existence of huge waves or billows in the atmosphere like
the waves in the ocean, which are due to friction between
atmospheric strata of different densities, moving in differ-
ent directions and with varying velocities. He also states
these waves may be of all sizes from the minutest ripple
to the gigantic billows whi ‘h affect the barometer at the
bottom of this acean.* This theory is sustained by Pro-
fessor Langley, of Washington,t and by Mr. Clayton, of
the Blue Hill Observatory. The latter has also shown
that the larger waves, as marked upon the barograph
traces, have a maximum frequency with north-easterly
winds, and a minimum frequency when the wind i from
the south.west.! The chief point of origin of these
waves appears to be at the lower boundary surface of
the upper or poleward current which travels approxi-
mately from thé south-west to the north-east in its
spiral course around the globe. Its average summer
velocity at this latitude is 60 miles per hour, which
increases to 112 miles per hour during the winter months.
When the lower stratum of air is travelling in an opposite
direction to the superincumbent upper current, huge waves
or billows are set up between. these rapidly moving op-
posing currents, which are of different densities. Such
conditions would exist during the approach of a cyclonic
storm from the south-west. The influence of thesé huge-
waves extends to the earth’s surface, where they have
been recorded upon barograph traces. Other forms of
wave movement in the lower air stratum (say cumulilevel)
1nay be caused by two subsidiary strata travelling at velo-
cities and in directions differing from one another, as may
often be observed during the approach of an important
storm centre. These waves also extend to the earth’s sur-
face, and are recorded upon the barograph traces as short
and rapid undulations.

Under certain conditions the existence of these atmos-
pheric waves may also be observed in the cloud formations ;
for instance, during fine anti-cyclonic weather, one has
frequently noticed great parallel bands of cirri clouds ap-
pear in the west, and rapidly extend eastward in advance
of a severe storm. These represent the crests of the lacger
or primary billows mentioned by Helmholtz, and are caused
by the lower denser stratum of air being forced up into a
lighter and cooler level, where condensation takes place.

In order to pursue the study ofthe.still smaller atmos-
pheric undulations, which cannot be discerned. upon the
ordinary barograph, a simple form of self-recording air
barometer was constructed anc set up at the Observatory,

* From the Sitzungs-berichte of the|Royal Prussian Academy of Sclences at
Berlin, July 25th, 1889.

4 Internat Work of the Wind, Smith Contributions, 1893.

1 Blue Hill Meteorological Observations, Vol. XL., Part 111, Appendix E, 183.
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the scale value being 17inches to 1 ot mercury. Toobtain
a definite knowledge as to the manner in which the waters
respond to the atmospheric pressure changes, the lake
records and corresponding sensitive barograph traces have
been tabulated in conjunction with the bi-daily synoptic
weather charts, under the following headings :—

LAKE RECORD.

D Tune | Amplitude | Time Interval Condltiun dunng last 12 hours.
ate. | gam.
) 8 pun. 1a Inches. 74 | 82 | Amplitude.| Mean Time loterval,
AlR BAROMETER.
I Anplitude | Tine Interval Condition during last 12 hours.
1n Inches. 78 |_89Y |Amplitude.| Mean TimeInterval.

same time sheet. This now sunersedes the furmer instru-
ment at the Humber.

The following is a brief description of this instrument
as shown above, which is placed in a specially constructed
house close to the water’s edge: 4 is a cylinder, three
feet long by twenty-four inches in circumference, which,
by means of the clock B, completes one revolution every
twenty four hours. Upon this cylinder rest two self inking
pens C and C’, whose movements (though impossible to
show in the above section) are quite independent of each
other. Cisactuated by thelake level float D, and C’ by the
float E in the air batometer . This barometer consists
of a vertical pipe G, four inches in diameter which passes
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HYDRO-AEROGRAPH.

Position of Lows and Highs, with barometer readings
at their respective centres; barometer reading, weather
wind and precipitation at Toronto, and remarks column

As the information obtained from these tabulations
has clearly shown a marked correspondence between the
air and lake movements, the writer has recently devised a
simple instrument to reccord both undulations upon the

down through, and is attached to the bottom of a cylindri-
cal air chamber #, four feet in diamecter, constructed of a
heavy gauge of steel. This chamber is hermetically sealed
with the exception of two small holes at the bottom of the'
central pipe G. To complete this instrument, water is

_poured into the central pipe G, until the confined air in

H, is compressed sufficiently to sustain a column of water,
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upon which the float is placed. When the external at-
mospheric pressure increases upon the surface of the
column of water in G, more water is forced into H, thereby
reducing the height of the central column and increasing
the compression of the confined air. 'When the external
atmospheric pressure becomes less, the reverse action takes
place. In order to prevent variations due to sudden tem-
perature chznges, the chamber H is buried five feet below
the ground level, which in this case is also below the level
of the water. The daily reading of the soil thermometer
T gives a constant record of the temperature at this depth.
To facilitate the sinking of the chamber H below the sur-
face of the water the confined air was expelled by remov-
g the cap from the small pipe ¥, and pouring water into
the central pipe until H was filled. After filling in the
sand to the top of the chamber H, double planking S was
laid across from shculder to shoulder of the curbing to
prevent any variable strain on the top of H, due to
changes of atmospheric pressure upon the earth’s surface
directly above. To put the barometer in working order
the water was all pumped out, then after screwing the cap
on.the pipe ¥, sufficient water was again poured into the
central pipe G until it had risen as shown by the dotted
lines. To prevent evaporation the top of the column may
be sealed by a suitable form of oil. Referring againto the
recording portion of tbe instrumet I' is a double grooved
pulley placed between centres. Upon its smaller-grooved
circumference rests a line which has one end attached to
the barometer float £ and the other 1o a counterbalance
weight at K. L is a standard supporting two grooved
pulleys M and M* of similar diameter. Pulley M? which
is obscured by Af in the section is connected to the pulley
I by a fine line kept taut by means of an adjustable spiral
spring at N. To overcome friction the barograph pen C?
is attached to a slender aluminum arm, which in turn is
connected to a fine aluminum sleeve fitting tightly upon
the line in such a manner as to permit a free
vertical, but not horizontal, movement on the sleeve.
The lake level recording pen C is attached in a similar
manner to the line which starts from the smaller grooved
circumference of the pulley (0, and passes over pulleys P,
O and Af, terminating in the counterbalance weight R.
To prevent errors duc to changes in the length of the line
between float and pen, 2 fine plated steel wire was usced
from Q to P, and a special flexible material from this to
the instrument. The recording sheet is ruled into one-
quarter inch squares. Two feet upon the cylinder is al-
lowed for the barometric range, and one foJt for the lake
level changes, and as the ratio of movement between pen
and float remains the same as previously descuibed (viz., 1
to 4). a range of twelve inches on the cylinder would cor-
respond to a change of water level of forty-eaght inches.
Both pens are set in line in order that their times will
exactly agree, also the barometric pen under increasing
pressure is arranged to move up the paper in the same
direction as the lake level would assume during a rise of
the water. The object of this instrument 1s not so much to
furnich a very accurate measurement of the atmosphenc
pressure changes, as are now obtawned from the more expen-
sive inercurial and aneroid barographs, as to magnify these
moverents to cnable one to study the characteristic
forms and extent of the ripples, waves or billows, which
have lately been found to exist in our atmosphere during
almost all conditions of weather ; also as a means of prov-
ing conclusively to what extent, and in what manner these
atmospheric disturbances affect the waters of the lake.
As this appears to be the first instrument of its kind the
writer ventures to term it a hydro-aerograph.
(To be Continued)

THE GREAT NORTH.

A railway to the shores of James Bay or Hudson Bay
is not only quite feasible, but it is urgently needed to de-
velop the resources of our great North Land. For the
past century and a half furs have been the great staple of
trade in this region of Canada, but there are many sources
of wealth about Hudson and James Bays, and some of
these can only be drawn upon by means of a railway.
Take the marine products alone. ¢ The salmon,” says an
official report, *“ abound in the streams running into Hud-
son Strait so plentifully that a ship can be loaded with
themin a few days. They are pronounced the finest in
the world—much better in quality than those in the Pacific
or those in the more southern waters of the Dominion.”
The same is said of the trout. The bay teems with other
fish, such as cod, hake, pollock, whiting, etc. For many
years American whalers have resorted here, and
returns to the United States Fisheries Department
show that the wvalue of the *takes" of filty
whaling voyages there have aggregated $1,371,000, or
$27,420 per voyage—a statement which ought to attract
the attention of some of our Canadian sea fishing men
who complain of bad seasons on the Atlantic. United
States fishermen in the last ten years have taken out of
Hudson Bay in fish oil and whale oil alone an average
value of $150,0002a year; while the Hudson Bay Com-
pany get over $50,000 a year from the blubber of the
whale and porpoise. The narwhal, the walrus and the
hair seal form very valuable sources of trade here. Of the
porpoise alone, C. R. Tuttle, who accompanied the Domin-
ion Government expedition in 1884, says : * 1 donot over-
state the truth when I say that with proper facilities 4,000
or 5,000 of these oil-bearing animals could be taken at one
place in a single season, which means blubber to the value
of over $300,000." A railway to James Bay would pay,
looking to the development of the fisheries alone, but
these are only an element in the case. Countless millions
of feathered game can be obtained here, such as wild geese,
ptarmigan, curlew, and ducks. There are threeorfour vane-
ties of wild geese and over a dozen species of duck, among
which may be noted the eider duck, which produces the
eider down so valuable in commerce. Leaving out of
question the fur trade, which is still of immense value,
it 1s to be noted that the country from Michipicoten
north to James Bay is rich in minerals, though the real
value of the minerals can scarcely be said to have been
investigated. From the cursory trips of geologists ana
travellers we know there are deposits of gold, silver, moly-
bdenum, galena, iron, mica, coal, graphite, asbestos, zinc,
fire clay, salt, gypsum, copper and ornamental stones.
Dr. Bell was struck with the fine specimens of pure capper
pyrites, and of manganese iron ore. It would only be
repeating the history of other regions, if the building of a
railway would of itself lead to the opening up of new
mineral beds not yet known to exist. Vast tracts of the
country between the Ontario lakes and Hudson Bay are
heavily timbered, and the spruce is of magmfcent growth
and excellent quality for pulp making. The pulp.industry
by itself would afiord traffic in a few years for such a rail-
way. Lastly, as to agriculture, it may not be generally
konown that the climate of the region in question is in the
main as temperate as that of Manitoba, as the meteoro-
logical records at Moose Factory show, and *¢ the gardens
of Rupert’s House, East Main and Fort George show that
potatoes and all the ordinary vegetables thrive well.” The
Hudson Bay Co. maintain a stock farm at] East Main,
where cattle_ and sheep thrive well.
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The subject of a railway to James Bay is just now
engaging the attention of people both in Ontario and
Quebec. The scheme for a road there from Toronto was
outlined in our A :zust number. In Quebec, Charles
Baillairge has proposed a route starting at the present
terminus of the Lake St. John Railway, and running up
the valley of the Chamouchouan, thence across the height
of land and down the Waswanipi and Nottaway rivers,
reaching the Bay at Rupert’s House. This route is en-
dorsed by Henry O'Sullivan, Inspector of Surveys of the
Province, who has been over the ground, and who more
than confirms the statements we have made regarding the
natural resources of the Hudson Bay region. Mr. O'Sul-
livan gives an interesting account of his explorations in
the *¢ Bulletin of Geographical Events of Quebec,” just
published. A committee of this society have drawn up a
memorial to the Provincial Government of Quebec, urging
the extension of the railway from Lake St. John to James
Bay, without committing themselves to any route. They
mention as an alternative route that via the Chamou-
chouan and Hannah rivers, the latter being west of the
Nottaway. Information in the possession of the society
goes to show that wide stretches of country along these
routes possess a wonderfully rich soil, with a climate as
favorable as that of the Lake St. John valley, which is
now being steadily and successfully colonized. The dis-
tance from Roberval to Rupert House is only about 360
miles, and the highest point of land is only goo feet above
the altitude of Roberval. The mean grade fromn the
height of land down to the Bay is only five feet in a mile,
which makes the problem of construction very easy. The
building of a railway to James Bay from Ontario or Que-
bec, or both, is well worthy the attention of capitalists,
and the encouragement of Government.

The promoters of a railway from Toronto to Hudson
Bay have surely made a blunder in tacking to it a suppo-
sitious navigation—Dbeginning at the north end and pro-
ceeding, with an intervening railway stretch, from the west
end of the Chesterfield Inlet, so called, but which is really
the lower end of a long water course—to the Thlew-ee-
cloh or Great Fish River. The assumption is of course
that this river is or can be made navigable, at a cost which
it would be possible to meet. The promoters must also
assume that the waters beyond the Thlew-ee.cloh are so
far navigable as to serve as a means of getting towards the
Klondike. These assumptions arz absolutely contrary to
the fact. Some parts of the waters along this immense
distance do provide the means of navigation for almost any
kind of craft. Of the whole length of these water stretches
the Mackenzie River is the best.

But what is the character of the Thlew-ee-cloh? Capt.
Back, who, acting under instructions from the British
Government, went along the whole course of the river
from its source to the Arctic Ocean, in 1834, is the best,
if not the only authority. His account of the riveris very
different from the imaginings of the gentlemen who, with
a light heart and triumphant mien, talk of making it a link
in the road between Toronto and the Klondike. * The
Thlew-ce-clob,” Capt. Back, as the result of this special
inspection, made under almost insurmountable difficulties,
informs us, ‘“after a violent and tortuous course of 530
geographical miles, running through an iron ribbed
country, without a single tree on the whole of its banks,
expanding into fine large lakes, with clear horizons most
embarrassing to the navigator, and broken into falls,
cascades and rapids to the number of no less than 83,
pours its waters into the Polar Sea in lat. 67° 13/ 00/’ N.,
longitude g4° 11/ 00! W. Some of these obstructions

occur below the point at which a railway from what, until
the nomenclature is reformed, in accordance with recent
discoveries, we must continue to call Chesterfield Inlet,
would strike the Thlew-ee-cloh, but there are enough of
them above to make the river unnavigable, by any ex-
pense which it would be rational to conceive pos-
sible or any delay of time which could reason-
ably be expected to be made by travellers on this
route. This water route would take the pilgrim on
his way to the Kiondike some 200 miles too far south,
at Great Slave Lake, and as he would have to go north
again an equal stretch, the whole deviation would be 400
miles.

Between the Thlew-ee-cloh and Great Slave Lake
the character of the navigation does not improve. Before
Great Slave Lake could be entered, on the upward voyage,
Parry's Falls, nearly twice the height of Niagara, would
have to be overcome, Captain Back states this fall to be
“between four and five hundred feet.”

And how long would the waters on this route be open
in each year? Captain Back started at the source of the
Thlew-ee-cloh, on his downward voyage on the 28th June,
and arrived, on his return, at the same place, Sept. 17th,
having met much hindrance from ice most of the time.
At what date in the summer does the ice in Chesterfield
Inlet break up? What would be the length of the sea-
son of navigation on this route, if it were possible to
establish any navigation that would serve as a suitable
adjunct to railway travel ?

Some one connected with the promotion of this am-
phibious railway project qught to give his days and nights
to the study of the geognosy of the region to be traversed.

AN IMPROVEMENT IN GOLD NILLING PROCESSES,

The richest gold mines are not always the most profit-
ably worked, as there is often more made from a mine in
which the gold in the ore can only be economically recov-
ered by the most exact processes. In Canada, so far,
development has been largely confined to ores which are
rich enough to yield profiis without too expensive plants
or too complicated processes. We must, however, seek
on every side for improvements which will enable us to

.take profits from more of our low-grade ores and from our
" less advantageously situated leads.

Great economy in the water supply for gold milling
is made possible by an improvement in milling processes
described in a recent issue of the South African Mining
Sournal. Much difficulty has recently been experienced
on the Rand through the scarcity and muddiness of mill
water. Careful practice under working conditiods and on
several mines has finally established beyond dispute that
one of the details of a slimes process—the admixture of a
small percentage of slaked lime with the slimes-pulp—is a
complete’ preventative of muddiness in mill water ; and it
may be taken for the future as one of the fundamental
axioms in mill practice that no gold mill need suffer loss or
inconvenience from scarcity of water if it hasa supply
sufficient to circulate through the battery, tailings plant,
andslimes plant, and can make good a diminution of about
5 per cent. in that supply during the month’s working.

In employing this process. about 3} 1bs. ¢t finely-
divided slaked lime are added to the slimes puiyp for every
ton o1 solid slimes con’ained, and within 2% hours = large
proportion of the water contained in the slimes.pulp is
delivered back to the mortar-boxes clarified from all sedi-
ment, and having an appreciable alkaline reaction. Asa
rule the mill-pulp is separated, the sands being collected
for cyaniding, and the slimes ruoning away to the slimes-




THE CANADIAN ENGINEER

163

dam, where it is sometimes weeks before the water be-
comes clarified, and where there is a loss by evaporation,
leakage, etc., of never less than 25 or 30 per cent., and
often more. Moreover, heavy pumping charges have to
be incurred for the purpose of returning the still somewhat
{urbid water from the slimes-dam to the mill, as well as
for the purpose of making good the serious loss by evapo-
ration, etg.

For Tne CANADIAN ENGINEER.
FIRE FIGHTING.

——

BY EXTINGUISHER.

Having some experiencein the business of extinguish-
ing fires, handling, drilling, and leading fire brigades in
one of the British towns, and having for about a dozen
years resided opposite one of the Toronto fire halls, I feel
that I am in a position to make comparisons between the
two systems. I have noticed that in nearly every large
fire there is an unnecessary destruction of property, and
damage to the extinguishing apparatus, and either through
carelessness, recklessness, or questionable management,
there is a large number of accidents and considerable loss
of life, which offsets the good done by the brigade in stay-
ing the flames. '

The system adopted in Toronto of com: selling men to
loaf their time away in a lazy fashion reduces their energy
and efficiency, causing them to do their work, when it
comes along, in a jerky, impulsive way, and when the brain
is most needed it is often Qull and inactive, on account of
being underworked or undisciplined. Some five years
since I was at a convention in London, Ont., when the
mayor gave a show by calling the brigade to the square
opposite the Boswell House. The roads are wide, but
too narrow for one of the reels, which struck the curbstone
and pitched off the 1en, one striking his head against a
sharp corner of the hotel wall. This was called an acci-
dent, but I am sure it was one that could have been easily
avoided by proper drill. .

There appears to be small chance in Toronto of
proving that a fire has been started purposely
to defraud, because of the custom of our firemen
of breaking open doors and windows and letting
in the air in Jarge volumes, which at once turas a smoky,
smoldering mass of burning material into a fierce and
destructive flame ; and where a few gallons of water intel-
ligently sprayed on the smouldering mass would have
destroyed the fite without injuring other goods, the fact of
letting in more air than is necessary to do the work, often
causes the gutting of the building.

When a fire is started by illuminating gas a small
quantity of air let into (he building will cause a fierce flame
throughout the whole premises. Many valuable buildings
have been destroyed by allowing unlighted gas burners to
be turned on at full near the bottom of air hoist or stair-
case well, and a small light burning near the top. If the
building be a large one, it may take a few hours to get
the well or haist shaft sufficiently charged with gas to
ignite, when a sheet of flame will start on every flat, and
if a good volame of air be introduced to feed the flame,
the whole building is sure to be destroyed, together with
the evidence of the way the fire stacted.

Steam is the best extinguisher of fires when soda, salt
water, oreother chemicals cannoot be used. A volume of
water is of little value uatil split up into small particles
and made into steam by the fire on to which it is dis-
charged. In all cases the water should be sprayed on
under strong pressure, and wherever practicable, forced
under or into the centre of the burning materials, because

by so doing, the water will more quickly be turned into
the steam needed to extinguish the fire, and no useless
water will be discharged to run off and damage the sur-
rounding goods and premises.

The men selected for the best brigades in the old
country are mechanics, who thoroughly understand the
details and construction of buildings; who are used to
work and climb to giddy heights ; men with nerve suffici-
ent to walk across a fifty foot beamn suspended high up in
the air with safety. They are trained to attack a fire at
points where the water will have a telling effect, and to
avoid discharging useless water, or damaging property or
‘goods unnecessarily.

Factories where they use steam boilers can put out
the most dangerous fire by steam in about two minutes
without damaging any machinery or goods.

Extinguishing fires is a fine mechanical science, and
a good team of practical men can put out fires without
hurry, fuss, or losing their wits. They have no prevent-
ible accidents or loss of life, nor do they damage any of
the surrounding -goods by flooding. In Canada a good
team cannot be got. We require a good show in the street,
and we are prepared to let a small blaze spread and
destroy a whole block if our stations are carpeted and
surrounded with costly appliances. The men engaged are
the last consideration. We want to see spirited horses
tearing through the street. It is of little importance
whether good judgment and care is used by the men when
in action. We are sympathetic when a fireman is lamed
or killed, and never blame the men who placed him in
danger, though his manifest unfitness for such a calling
was a sure guarantee that his life and limbs were in con-
stant jeopardy.

The old story can with refezence to firemen be re-told,
that a good workman or mechanic is very valuable, and of
service to his fellow man, but a person who is wrongly
placed and ignorant of the points and details of his work,
is worse than useless, for he not only destroys the valuable
appliances that are entrusted to him to use, but he
endangers the lives of others as well as his own.

ACETYLENE,

The formation of a company in Montreal for the manu-
facture of calcium carbide and the extension of the works
of the Willson Carbide Co., of St. Catharinesand Merritton,
are among the evidences that acetylene gas—at present the
chief product of the carbide—is steadily making its way
asan illuminant in Canada. Of course prejudice remains
to be overcome and it is evident that the board of under-
writers who have framed the code of regulatioas for the
use of acetylene in insured buildings have much folearn
about the nature of this gas. These regulations, which
are quoted elsewhare, are vexatious without any apparent
reason, unless they are designed to prevent the use of
acetylene altogether. It is carefully provided that there
shall be no chance to heat a building, and as all generators
have some form of water seal, how is a building to be kept
from frost in a Canadian winter ?

One of the most comprehensive and instructive
articles on acetylene we havé seen in 2 long time is thatin
the Engincering Magasine, of New York, for August.
After traciog the first discoveries of acetylene the writer,
Heary Harrison Suplee, gives an account of some of the
experiments made in liquefying the gas for commercial
use. This method of using acetylene for lighting would
scem to be unsafe in ordinary hands, but when the gas is
made direct from the carbide with water it is as safe
as any other gas. * It is prohably no more poisonous,”
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says Mr. Suplee, * than ordinary illuminating gas, while
its characteristic odor causes leaks to be readily detected.
A number of experiments by Vicille and Berthelot have
demonstrated that at atmospheric pressures, a deccom-
position originated at any point is not propagated through
the mass of the gas. Neither a spark, an explosion of
fulminate, or direct contact with flame causes any action
beyond the immediate vicinity of the heat. When, how-
ever, the gas is subjected to a greater pressure than two
atmospheres, it exhibits all the properties of an explosive
mixture; hence, the danger is clearly marked, mixtures of
acetylene are,or are not explosive, according to the propor-
tions of the twq components, the limits being between three
of gas to one of air, up to twenty of gas to one of air, this
being a somewhat wider range than is found with ordinary
itluminating gas.”” When the gas is better understood, the
liquefied form may be safely used, as it would have great
advantages, considering that the liquid is only one four-
hundredth of the volume of the gas—that is, a foot of the
liquid would make go0 fect of the gas. One remarkable
thing about liquid acetylene is its expansibility. A given
volume at a temperature of 32° F. becomes 1.07 volumes
at 62°, and 1.24 volumes at g6° which shows it to be
the most expansible liquid known. Cylinders should not
be filled full, as when brought from a low toa high tem-
perature it would rupture a very strong vessel. *In no
case, however, should explosions of the liquefied gas be
confounded with supposed dangers of the gas at ordinary
pressure, as the two are absolutely distinct.”” In con-
cluding his interesting article, Mr. Suplee says: « While
it may be too soon to draw definite conclusions upon all
the points at issue, we may infer that acetylene as an illu-
minant has a positive value, which for many purposes is
immediately available ; that it can be produced and used
without greater risk or danger than is involved in the use
of ordinary illuminating gas; that in the compressed or
liquefied form it should be handled by experts under well
ascertained conditions; but that notable advances must
be made in its economical production if it is to compete
broadly with coal and water gas as an illuminating agent.”
The writer here refers to the cost of manufacturing the
carbide, which he puts at 2.02 horse-power per pound of
carbide.

BREAD YS. BOUQUETS.

——

Among the many attributes of perfection which are
ascribed to the Ontario Government, that of Defender of the
Beautiful has not hitherto been one. Culture its members
have been known to possess, and a commendable interest
has been shown in various cultures and cultivations from
pigs to preachers, but their absolute devotion to the Beauti-
ful has escaped public attention. The Parliament Buildings
may be supposed to have had something to do with this;
people who spent much time there could not but have their
perceptions of the True and the Beautiful dulled, while it
was generally conceded that any one who had anything to
do with authorizing their erection must be entirelyignorant
of the existence of these words, when spelled with capitals.
But the public, as is generally the case, was wrong. The
Ontario Government is prepared to sacrifice mach to
Beauty, and keeps the Niagara Peninsula a garden, a place
of green grass and flower beds, and falling streams and
trees ; the resortof newly-married couples, and the people of
Toronto on Saturday afternoons. The Government ac-
cepts $25,000 per year to keep in idleness a water-power
whose development would be worth more to the Province
than the timber limits about whose possible destruction
we are at present so much agitated. We are well advised

to look to our timber supply, of course; but if every stick
of merchantable timber in Ontario were cut down, it
could be replaced in time, though not without vast ex-
penditure. But once permit the turning aside of natural
and industrial forces, and who dare assume their return
even with the most enormous expenditure? If the power
of Niagara is once handed over to the citizens of the
United States, it is lost to Canada forever.

In industry as in all living things there is no standing
still ; growth and death go on side by side and when
growth is outrun. by death the end comes. In the same
way the industries of Ontario, and chiefly of Toronto and
Hamilton, cannot go on in the next five yearsas they have
in the past. Quebec has cheap labor to-day and to-
morrow will have unlimited electrical power. We have
only toname the great development companies over to
remind ourselves of that: Chicoutimi, Montmorency,
Shawenegan, Chambly, and Lachine. How can Ontario
meet this competition except by power as cheap or
cheaper than that in the neighboring province ? If there
were a tariff wall between the provinc:s, or if communica-
tion were slow and expensive, there might be some chance
that the mill wheels of Ontario might still be turned by
steam-power, but with the two best railways of the conti-
nent and the world’s greatest waterway competing to
reduce trarnsportation charges there is no such chance.
The only possible relief would be cheap coal, and Ontario
has no coal, and southern Ontario has no power except
what is derived from Niagara, ard natural gas in a limited
area of the West. Both of these are handed over to enrich
aliens.

Some months ago in an article on this subject THE
Caxabiax ExGingEr ventured the prediction that Nia-
gara Falls would in future be more of an industrial force
than an objective point for sightseers. We are pleased
to notice that Lord Kelvin, during his receat visit to
Niagara, at the time of the meeting of the British Asso-
ciation for the Advancement of Science, stated in an
interview that he believed that all the waters of Lake
Erie would ultimately find their way to Lake Ontario
through electrical machinery. His Lordship said :

«] think we already see the beginning of what is des-
tined to grow into a great industrial district around Niagara
Falls, within ten or twenty miles of Niagara, both on the
United States side and on the Canadian side. I do not
prophesy anything, but I' anticipate industry will advance
on both sides of the border, and that the power of Niagara
willbetaken advantage of to any extent we may imagine. . .
The originators of the work so far carried out and now in
progress, hold concessions for the development of 450,000
horse-power from the Niagara River. I do not myself
believe any such limit will bind the use of this great
natural. gift, and I look forward to the time when the
whole water from Lake Erie will find its way to the
lower level of Lake Ontario, through machinery doing
more good for the world than that great benefit which we
now possess in the contemplation of the splendid scene
which we have presented before us at the present time by
the waterfall of Niagara. I wish I could think it possible
that I could live to see this grand development.”

We hope the silence which the Ontario Government
prescrves with regard to this subject is only a cover for
the discretion which they are about to display in the de-
velopment of the natural resources of the country. It is
remarkable that a body of men, who display such ad-
mirable judgment in the management of their private
affairs, and whose administration of the public domain
should be in most cases so excellent as to defy criticism,
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are unable apparently to make more out of ouve of our
greatest assets than a few acres of flower garden.

Those who should be in a position to know state that
the United States company has found means to arrest the
proposed power development by a canal at Chippawa, and
that nothing will come of the cccasional activity of power
company promoters on the Canadian side, at least nothing
tending to the enrichment of Canadians generally:

What would be the verdict of the people upon a
government which enacted a law forbidding the use of
the steam engine and comgelling manufacturers to resort
to manual labor? What is the difference between forbid-

ding the free use of steamin the past and forbidding the’

free use of electricity in southern Ontario for the next
hundred years ?

TIMBER GAUGE.

The Climax timber gauge, invented and placed on the market by
McOuat & McRae, Lachute, Que,, has been a prencunced success and
has made its way steadily aniong Canadian lumber manufacturers.
Tbe makers prove a number of advantages for this device, which is
Bustrated herewith :—

The roller arm swings over tbe bed, and is so arranged that if the
log strikes it, through accideat or carelessness, it is merely knocked
out of place and can be replaced instantly, without injury. This alone
is of great importance to the purchaser. The standard is not station-
ary. but moves back with the roller bracket. 1t is never ncarer than
11 inches to the saw, and will move back 22 inches clear of the saw.
It cao be moved out still further without loosening a bolt. It can be
changed in half 2 minute from a right band machine to 2 left, by
changiog 2 small stopper from oue side of the standard to the other.
The dial plats is divided accurately into inches and quarter inches,
with distioct figures cast on, and notches cut deeply to hold index
hand, so that there is no possibility of slipping or shaking out of posi-
tion. The roller can be changed Ior different sizes of lumber, by
simply pressing down on the crank, and turning the required notch and
letting it go. no pin being required. To cut lumber heavier or lighter
tban the exact size, it is not necessary to move the machine on the
saw frame, as the index hand is provided with an adjustment for that
purpose. In desigaing it the makers took care that no place was left
where sawdust could lodge and clog the machine, and they guarantee
it cannot clog. If after ten days trial it is not found satisfactory, the
purchbaser may return it at the expense of the manufactarers.

FILTERED VS. UNFILTERED WATER.*

———

Through the researches of scientists it is to-day practicable to
wake hard water soft on a commercial scale; it is practicable to re-
move the matters giving rise to discoloration and disagreeable odors, and
it is possible to remove almost to complete exclusion those minute forms
of life which are supposed to be the source of many diseases, and which
are carried and disseminated by water. In some cases natural influences
effect a purification of water in certain directions ; for instance, certain
forms of low vegetable life in waters are destroyed by darkness:t cer-
tain other forms of microscopic life ate destroyed by sunlight: certain
impurities, like iron, can be removed by allowing the water to flow
over a steep bed, or rapids, where it will become aerated. And a
knowledge of these facts and many others, enables us to take any water
that may be considered fit for a water supply to a city, and briog it to
a very high standard of purity.

That pure water has been the means of saving many cities from
dreadful consequences has had frequent proof. A recent very interest-
ing cay is that of the cities of Hamburg and Altona in Germany. The
epidemic of cholera which broke out in Hamburg in 1892 will be re-
membered for its extremely **explosive” character. The history of
this cace is so very interesting that it will bear narration. On the rivet
Elbe, some miles from the sea, there are two cities, adjoining and
forming in appearance one city. These are Altona, a Prussian city,

MAP
showing the Locations of the
Casesof Cholera adjacent
fothe Bovndary between
HAMBURG and ALTONA
inthe Epidemic of 1892

HAMBURG

Pt
g, e 3

5
I E 0. &erer3.

Boundary Hne indicated by a line of dashes.

Cascs of cholera by solid circles.

Cases of cholera Imported from Hamburg br open clreles.
Water mains in Hambarg strects by black lises.

and Hamburg, a free German city. A stranger walking through
these cities woud not know, unless informed, whether he was
in Hamburg or in :3ona. They are ecach supplied with
water from the River Elbe, but their waterworks are independ.
ent of cach other. In 1S9z Altona took its water from the
Elbe several miles below where the Hamburg sewers emptied into it.
Hamburg took its water from above thecity. At this point of the
river the tidal influence is still felt, and at times the sewage from
Hamburg is carried on a flood tide up the river occasionally as far as

* Abstracted from Some of the Importaat Water Supplies of Ecrope Considered
Malaly from a Sanltary Standpoint, apaper by James H. Fucrtes, Mem. Am. Soc.

C.E., reprinted from the Journal of the Association «“Civil Engineers of Coraell . |

Uslversity.

$4Some Obscervations on the Relation of Light to \he Growih of Diawoms.”
Geo. C. Whipple {a a paper at tho Aan. Coav., of the N. Egglaad W, Wk, Asocia.
tlon, June 0, 1895,

3" Water Supply,” Professor Mascn, 1896, p. 66
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the water-works, The Altona water was all filtered through
large sand filters, carefully operated, while the Hamburg
water was supplied to the people just as it was taken from the
river On August 16th, the epidemic of cholera in Hamburg began to
spread alarm.  In 12 days the epidemic had reached its height, and
during the week of its extreme severity there were more than 6,000
cases of cholera in Hamburg., In about 12 days more the worst was
over. By an inspection of the map of that part of the two cities near
the boundary line between them, it will be seen how comparatively few
cases appeared in Altona, and that it is possible, with an approach to
accuracy, to define this municipal line by the location of the deaths
from cholera. Many of the cases in Altona were caused by drinking
the Hamburg water ; many were developed there from other modes of
infection, and many cases were of doubtful origin ; but the fact shows
graphically enough that the Altona filters saved that city from the fate
that made Hamburg lose 8,000 lives in about a month, and spread ter-
ror and apprehension over the whole world.

The improvements at once undertaken and carried out in the
water supply of Hamburg. have placed the city on an equality with its
neighbor in the matter of pure water. The tests which are made al-
most continuously show the water to be comparatively constant in its
composition and of a very high degree of purity.

required, so that the vessel which as per design might be suited
to a mere lake or river with no wind blowing of sufficient force to
overturn it, or as a mere water bicycle, could be adapted to rough
watcer, to hold more passengers and freight by extending the vestel o1
cylindrical hull in lengtl, while the dlameter remained the same, or ex-
tending both in any required ratio. The hull or cylinder, for instance,
might be of length to accommodate two or mare mators climbing up
its side together, when the two or three or more might be joined by
one passenger and (reight-carrying platform _pivoted in a manner to
remain in a horizontal position, as has been proposed for the dining
room or saloon of an ocean vessel, ina way not to rock or pitch with
the vessel. Again, the outriggers protruding from the ends of the
vessel might be so braced from the non-revolving platform as to give
them strength enough to suspend therefrom, as a car from a balloon, a
circular or other water-tight receptacle, boat or vessel for outside
passengers wherefrom to enjoy the view and air and such that, with
any rolling of the hull or cylinder, the buoyancy of the outrigged
boats, hanging as if from davits, would on striking the water help to
right it and return it to its normal position. The diagrams show no
other light penetrating openings than the open ends of the vessel, which
in rough weather it might be necessary to curtail or partly enclose ;
but it is of course evident that any number of windows or lights might

THE NEW NIAGARA BRIDGE.

In our August number, we gave a description of
the new great single-arch bridge of the G.T.R. over
the Niagara, which replaces the well-known old sus.
pension bridge. It only remains to say that the
formal opening of the new structure took place last
month beginning on the 23rd and lasting three days.
Enormous crowds were present each day and night,
and the fireworks display exceeded anything of the
kind ever seen in Canada. A very elaborate pro-
gramme of entertainment was provided for each after-
n0oo on both sides of the river, and—what formed a
very agreeable novelty in entertainments—all was
free The Grand Trunk Railway are to be con.
gratulated on the handsome way in which they pro- §
vided for the pleasure of the people, and upon their
ability to provide for the transportation of such vast
crowds of excursionists.

BAILLAIRGE'S MARINE REVOLVING STEAM EXPRESS.

Editor Tur CAxaDIAN ENGINEER.

Sir,—Marine Revolving Steam Express is the name of a vessel
conceived by the undersigned, now some forty or more years ago.
How the idea struck him or was originated in his mind, was from ob-
serving the rotation of a wheel under the mmpetus given to it by the
feet of a squirrel. He imagined that such a wheel, if inclosed all
around, and partly up the outer periphery of the ends or sides towards
the centre or axis, and if then laid to run on any smooth surface or
ice, would thus move with great velocity by the constant displacement
of its centre of gravity by the motor inside of it. The same effect
would, of course, obtain on any hquid surface as that of water, in
which case it might be advantageous to put paddles around the vessel
or cylinder to guard against any tendency to its slipping. and conse-
queat backward or less spaedy forward motion, though upon trial such
paddles might prove to be of no necessity.

The diagrams on the accompanying plate are merely intended to
be suggestive of the mode of steering such a vessel, by a rudder ats,
tached to it in a way to allow the vessel to revolve without carrying
the steering apparatus with it in its revolution: as for instance, by
tying it by a chain or belt around the vessel in a groove in the keel,
said groove set with a series of friction wheels to case the motion, and
the rudder itself made heavy enough, without any tendency to sink, or
while buoyant enough to float, too heavy for the vessel to lift out. of
the water : the steering gear being as shown, fixed to an outrigger ex.
tending each side through the open cnds of the vessel, and supported
by the engine, or as well as the passengers and freight on, or
from a platform attached to thc enginc, or forming portion of the
construction thercof. The smokestack of the engine, if driven by
steam ; or of the generator, if by electricity or compressed air, would
of course have to be also taken out at the ends or at one of them, un-
less by dividing the outlet it were found, while balancing weight on
cach side, to accommodate itself better to the direction of the wind,
shutting off one side while opening the other, or by both sides simul.
taneously if found advisable.

Now this idea or mere clement could be multiplied or extended as
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be introduced all arourd the hull or cylindrical surface, precisely as in
an ocean steamer, and of course it could also be casily lighted up at
night, as the want of sufficient daylight could be supplemented by
gas or electricity with equal facility.

This plan has remained rolled up, out of sight and out of mind
since it was made so many years ago, and at the time considered 1n
advance of the age, though at the New York ** World's Fair,” held at
the same cpoch —sometime, I believe, before the war of secession (1853,
I believe)—and at which it was on exhibition, though it, of course,
attracted the less atiention on account of its coming from such an end-.
of-the-world sort of place as Quebec, another invention purporting, as
the papers then said, to be of the sause description, had been exhibited by
some minister of the gospel of 2 mechanical turn of mind, showing how
two persons, who have never met may be similarly impressed, as with
Adams’and Leveries * After Neptune.” Andnow I sze, by a paragraph
in arecent issue of the Quebec Daily Telegraph, that some other indi-
vidual, one F. A. Knapp, of Prescott, Ont., has also been similarly
taken hold of. This fact it is which has awakened me to the possibi-
lity of there being somsthing in it after all, and that the time has
come when the invention can be carried out, which I heartily leave to
Mr. Kpapp to do, without even hinting at the possibility or proba-
bility of his having ever heard of my priority of conception. Again,
I say, two or more persons may at the same time or at intervals of
years be imbued with the same ideas, as in the casc of the first
artesian well at Grenelle, in France, while many such had existed in
China from time almost immemorial, and in the samec manner as
suspension bridges had been conceived as newin Enrope, while cen-
turies ago to be found in Asia.

Finally, if my idea of so many years ago was then before its time,
as was also the ** Great Eastern ** when built by Brunel, and as the
latter is now, or vessels almost as big as it, beginning to be utilized, so
may my appareatly impossible-of-realization conception of 1850 become
a reality, and I wish Mr. Knapp all success in making it so.

In this age of rapid transit the world is ready for something sea-
sational of the kind, an advance oo Martin's boat on wheels, while in
this instance the wheelitsclf is the boat, and the boat revolves. Every
one kuows the piece of mechanism called a horse-power, wherea horse
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without any forward motion of his own causes an endless chain or
wheel to revolve undsr his feet. Now, let the horse be placed within
this endless wheel or chain, and made to tread its under inaer sucface
instead of its outer upper periphery, and a correct idea will be formed
of this rotating vessel ; since the horse-impelled wheel would evidently
advance, if notdebarred from doing so by being made a fixture.

The idea Is also illustrative of how such a wheel may be looked
upan in the light of a rovolving tramway, or railway track, or track
for any other vehicle, or for any man or animal on foot, and by which
said man, or aaimal, or vehicle or engine might bs said to lay its or
his own track as he or it advances, or to carry his or its track with it ,
thus smoothing or levelling the way itself in a manner to avoid rough
or bad roads, or to avoid sinking into deep snow, or mud, or mire, or
as a man on a bicygle might be supposed to do by running forward on
or up the inner periphery of a wheel of larger diameter encircliog him
and his bicycle, and rotating and moving forward with him, and ina
manner so to say, to lay bis own track as he weat along over soft or
boggy ground or snow, into which his bicycle might otherwise have a
tendency to sink and retard his motion, while also increasing his labor
of pushing through. The lights necessary in such a vessel to satisfy
the rules of navigation and prevent collisions and accidents by night,
would of course be established at the extremities of the noa-rotating
outriggers. To these salieat extremities of the noan-rotating axis or

relating to seismology and volcanology within a period of 6o minutes,
was a task of so much difficulty that, rather than speak of these sub-
jects as a whole, he would practically confine himself to the answers
of two very ordinary questions: First, what were the causes leading to
displays of selsmic and volcanic activity ? And, secondly, what were
the benefits we could expect to derive by studying the same?

In Japan, he told his audience that there was a belief, or, more
correctly, a poetical conceit, that beneath the empirc there lived a
gigantic.catfish, which, when it wagged its tail or moved its eyelids,
shook the earth. Other subterranean monsters were the elephant of
the Mussulmain, the mole of India and the hog of the Celebes and
Mongolia. After the shock, which, at the end of last year, rudely
awakened the inhabitants of the Severn Valley, amongst other curious
communications he received, there was one which at great length

. endeavored to prove that all the commotion was to be attributed to an

carthquake-producing serp2nt which until recently had been buried
beneath London, but which had escap.d to the atmosphere and could
from time to time be seen hovering above Trafalgar-square. Beneath
Kamschatka the existence of a god called Tuil has been pictured, who
drives with sleigh and dogs over subterranean snows, whilst beneath
Scandivavia we have the imprisoned Loki, each of whom by his
endeavors to escape or restlessness shakesour world. From subter.
ranean mythology the lecturer passed on to the quasi-scientific theories
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shaft bf the vessel, might also be attached circular signboards with the
vessel's name painted thereon as on a medal, and arrangements could
also easily be made by which a flagstaff might be erected at each end,
and with halliards for working the colors as required.

Truly yours, .
C. BAILLAIRGE. ,

THE BRITISH ASSOCIATION FOR THE ADVANCE-
MENT OF SCIENCE.

In the following paragraphs wc attempt to give our readers na
outline of some of the papers read before the British Associatica for
the Advancement of Science at its Tcronto meeting, which are of
greatest techaical interest.

BARTHQUAKES.

Prof. Joha Milne, F.R.S., F.G.S., of Slode, Isle of Wight,
delivered a lecture in the Massey Music Hall, Toronto, Aug. z3rd. on
* Earthquakes,’’ which was largely attended and very warmiy received.
Prof. Milne opened his address by referring to the fact tha:, because

each student of cogineering in Japan had to attend a course ot iwenty ¢

lectures on that particular branch of seismology, whichhas to deal with
the subject of construction to resist the cffects of carthquakes, it was
cvident that to satisfactorily epitomize all the knowledge we possess

of the middle ages, amongst which we find the unruly wingd within the
earth, which Shakespeare tells us * topples down steeples and moss-
grown towers,” the subterraneum tonitruum of Italy, the explosive
gases and fatty vapors derived from a materia pinguis, chemical,
electrical and other hypotheses.

Thenincteenth century bslief respacting earthquakes is that they
are the result of rocky strata being bent—as in the process of motntain
{ormation—beyond the limits of their elasticity. They are accelera-
tions and aanouncements of orogenic and bradyseismical processes,
which'tell us that adjustments Lave taken place in the elastic or gravi-
tational isostasy of the earth’s crust. Wherever rocky masses are being
tolded, there we get earthquakes. If these foldings are near an ocean
by capillary action water soaks inwards, a stgam pressure is created,
and the magma of molten rock and water from time to time finds an
exit, and tve get displays of volcanic activity. The reason that rock-
folding exists is that (3¢ crust of our earth is not sufficiently strong to
support itself above a nucleus which is gradually growing smaller by
loss of heat. That which is happening on the surface of our carth is
similar to that which would happen to an arch of brickwork of enor-
‘mous span when the supporting centreing was withdrawn. Imagine
such an arcu supported on a centreing carried on picrs across Lake
Ontario, and then let the supports be gradually removed. The arch
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would sink, crack, and buckle into ridges as it accommodated itself to
the span batween the piers. LEach crack would represent a geological
fault; when.it was created the sudden snap would be an earthquake ;
whilst the hummucks and ridges would correspond to continental ele-
vations and mountain ranges.

Turning to the useful aspect of seismology, Mr. Milne stated that.
as the result of observation and experiment, many rules and formula
had been arrived at respecting constriiction in earthquake countries,
and it had been found that where these had been put into practice,
the cffect of seismic disturbances had been greatly mitigated. In
Japan it was now clearly recognizcd that ordinary engineering prac:
tice as applied to embankments, piers for bridges, tall chimneys, the
framing of ordinary dwellings, and other structures was to be avoided,
and whenever, as, for example, after a disastrous earthquake, or a fire,
reconstruction was required, new methods were adopted, the result of
which is that the loss of life and property is being steadily reduced.

The application of seismometry to measure the irregular move-
ments of locomotives has resulted 1n new forms of balancing the same.

Tke increased steadiness thus obtained 15, among other things,
accompanied by a wmarked saving 1n fuel. By the use of seismographs
along the coast of Japan, submerged areas of seismic activity have
been mapped through which it would be dangerous to lay a cable.
Instruments which record the unfelt movements of the earth's crust
sometimes teil us that cable interruption 1s due to earthquake action so
far from land that it cannot be felt by those on shore. For want of
information of this description wn 1888, when three cables connecting
Australia with Java were tractuiad simultaneously, in the former
country naval and military reserves were called out, the supposition
being that their sudden isolation indicated an operation of war. When
it is remembered that this 1s by no means the only time a British
colony has heen suddenly cut off from communication with the rest of
the world by the brealking of cables, such interruptions have shown
the importance of being able to say whether this was brought about by
natural or by artificial means cannct be overestimated. These same
instruments, wherever they are established, give information of great
seismic disturbances, even should they take place at the antipodes
of the place of observation. Hence they enable us to correct,
confirm, and even to disprove telegraphic information. From the
enormous rate at which these earth messages pass through our earth,
we see that our ideas respecting the effective nigidity of our planet
must be modified. The daily tilting of honzontal penduiums has led
to many experiments relating to the transpiration of plants and the
subsurface condensatiun of moisture, which 1s of practical importance
to the agriculturist. Possibly the long-continued tilting 1n one direc-
*ion of these instruments may 1ndicite that the ground or rock around
that on which they are installed i1s gradually moving, seismic strain is
increasing, and an earthquake may be expected. Theseismograph has
been employed to plot the roadbed of a railway, and in this way the
condition of the whole line can be recorded and examined by the
management at headquarters at any time.

Quite recently another linc of investigation has been indicated
which may possibly also lead to earthquake prediction. The effects
of torsion and other stresses upon magnetized iron or nickel are well
known, and it scems likely that the bending of rocks prior to the relef
of stress may be accompanied by similar phenomena. In connection
with this, Mr. Milne mentioned that prior to the two great earthquakes
which last yeardevastated North Japan, at three magnetic observatories
in that country the instruments showed unusual movements, com-
mencing in both cases several days before the final collapse. The
greatest magnetic perturbations took place somc hours before the
shocks, whilst afterwards, when seismic strain had been relicved, the
magnetographs behaved in a normal manner.

The study of seismic sounds which are only heard on rocky strata,
which do not travel far from their origin, which are not accompanied
by perceptible movements, and which only occur from time to time,
bave been the means of laying many ghosts and re-establishing the
reputation of country mansions. Severe shocks and volcanic out-
bursts have throughdéut the history of nations exerted an influence
upon the nervous organization and the imagination, the effects of
which may be seen in the character of a community, in literature, and
itsart. The study of carthquakes and volcanocs is of the greatest im.
portance to the geologist, whilst it aflords problems and facts of
interest or value to the astronomer, the physicist, the mathematician,
and to the student of all natural scicnces, and in this way as aa in-
strument increasing knowledge it becomes, directly or indirectly, a
bencfit to mankind.

Since hisreturn to England, Prof. Milne has furnished a wonder-
fol proof of the exactness of the records of the siesmograph. He
writes : ** Whileat the British Association meetingin Toronto I exhibited
a seismogram which bad been forwarded from my station on the Isle
of Wight. This was the record of a large carthquake, the duration of
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which had been three hours. From the general character of the dia-
gram, and bccause the preliminary tremors had a duration of 30
minutes, I suggested that the centro of the disturbance was in or near
Japan, and, if so, originated there on Aug. 5, about 9.06 a.m. On Aug.
26, when I left Toronto, no news of such an earthquake had been
received. I now find by mail advices, dated New York, Aug, 30, that
in Japan there was an earthquake and tidal wave, accompanied by
much loss of life,on Aug. 5 and 6. Capt Snow, of Yokohama, in a
letter dated Aug. 5, says: * While I am writing, a heavy, slow earth-
quake is going on. [t is now 914 am.' The character of the motion
folt by Snow indicates that Yokohama was a considerable distance,
possibly 600 miles, from the place of origin of the disturbance. There-
fore the time the carthquake took place was at least five minutesearlier
than-noted by Capt. Suow."”
CANADA'S METALS.

Prof W C. Roberts-Austen, C.B,, F.R.S., director of the Royal
Mint, London, delivered a lecture in the Massey Music Hall, Toronto,
Aungust 20th, which was of the greatest interest to Canadians, as well
as to the visitors from the old world. Prof. Roberts-Austen began by
remarking upon the distinct relation borne to the welfare of the Empire
by the metals of Canada. The point of a great part of his remarks
was in the evolution of this idea. The strength of every country de-
pended largely upon its metals. He hoped the Mother Country would
soon learn to turn towards her eldest daughter for a supply of those
metals necessary to the defence of the Empire. Since the British
Association met in Montreal in 1844 interest in Canadian metals had
been renewed  The lecturer accredited this result largely to the efforts
of the Canadian Geological Survey. The principal mineral products
of Canada were in gold, silver, copper, nickel, lead and iron, as well as
certain of the rarer metals. He told of the weahth in gold of the
British Columbia, Osntario and Nova Scotia districts. The attention
of the whole world had been at'racted ia a sudden and startling man-
ner lately to the new region—the Klondike. People were dazzled by
stories of a country where wealth was to be obtained at the expense of
privation, and ofttimes of death Since 1884 the annual mineral out-
put of the Dominion had doubled * There was now a very creditable
and comprehensive collection ofore and metals at Ottawa, as well as
at London I hope before long,” he added, amid appreciative ap-
plause, *‘ to take home to my countrymen some facts that will make
Canada better known to them.*

The slow development of these resources, he went on, was due to
many causes. The first was the conservative attitude of the Hudson
Bay Company, who controlled the mineral regions, and who for many
years had devoted themselves to other pursuits than mumag. But Sir
Donald Smith of that company had been the first to bring down speci-
mens of Lake of the Woods and Rainy Lake ore, and there was no
doubt as to its value, As an instance how the order of things had
changed, he told how, when he visited Rat Portage in 1884, it was a
town with 870 souls, it had now grown to have a population of 4,000.
Another reason for slow development was the former lack of railway
communication, and a third of the false 1dea as to climate.

** We Englishmen,” said he, **are not so assured as to the real
facts regarding your beautiful climate as we might be.” Sir Wilfred
Laurier had aptly described it as hot summers, cold winters, and dry
always. As to the Ontario deposits, enough wasknown of the territory
north of Lake Superior to satisfy one that it was possessed of mineral
wealtb which made it the most valuable part of the province. Apart
from Ontario was the great gold country of the west, British Columbia,
where, since 1881, there had been an output of $12,000,000 of gold.
Of the Yukon, where millions would be extricated in a few years, he
urged that a route from the south was greatly desirable. It was said
that there was scarcely a creek in the region that did not contaia gold.

Diverting, be warned those who read of the riches of the Kiondike,
that they should not ferget the qualities of iron and steel. Iron wasa
necessity to the Empire, for the best guarantee of peace was a readi-
ness at all times to defend the Empire. The Canadiaas at the Jubilee
must have been 1mpressed with the display of 400,000 tons of stee}
afloat at Spithead. It was a fact that the navy required one-half of
the iron output of the Mother Land. **Need I longer plead for the
production in Canada of iron and steel for the protection of the
Empire?* This point was followed by a reoroduction on canvas of a
map of the Dominion and illustrations of the mining operations going
on in its various parts. The lecturer followed out his plea for the
navy by experimental evidence as to the exceptional qualities for
armament purposes of an alloy cemposed of Canadian steel and nickel.
This was an argument in favor of the idea of utilizing the Canadian
baster metals for purposesof Imperial defenceo.

Then came the scasational display of the evening. Branching out
from the topic of Canadian metals into that of the propertics of metals
in general, the lecturer, with the aid of an electric furnace, operated
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by his assistant, Mr. Stansfield, threw upon the canvas a representa.
tion of the melting of various metals,

The experiments, which were then made for the first time on the
continent, he explained as he concluded, were intended to teach that
metals were not inert, but were vibrating masses of sensitive matter,
steangely life-like, The forces of evolution in the inorganic were not
less majestic than those now universally accepted as pertaining to the
organic world. Many might shrink from advanced ideas of this sort,
but if any present feared the process, he assured them, with Sir
Thomas Brown, that we could not but have a conciousness of Divinity
within.

MAKING FLUORINE GAS.

Fluorine gas whs made for the first time in America, before the

members of the chemistry section, by Prof. Meslans, assistant to Prof.

Moissan, Paris, whose researches with fluorine have been one of the

features of the recent chemical progress of the world. Prof. Meslans
came to Canada to make the demonstration, and succeeded admirably.
His running talk which accompanied the experiment was in French,
and was merely a description of the apparatus and method employed.
Prof, Meslans' apparatus consisted of a bucket “iled with snow and
salt, in which was immersed a * U " shaped tube coltaining hydro-
fluoric acid. Two electric wires dipped down into the liquid, and
small copper tubes carried away the liberated gases. Theso tubes
first ran into a curious little copper vessel which was filled with solidi-
fied carboaic acid and alcohol to keep the temperature sufficlently low
to prevent the destruction of the apparatus. When Prof. Meslans bad
arranged everything to bis satisfaction the current was turned on and
the gas began to form. Then a number of experiments were carried on,
showing that the curious element attacked practically everything pre-
sented to it, bursting into flame the moment it touched charcoal, sili-
con, alcohol, benzine, sulphur, potassium, iodide, and many other sub-
stances. The demonstrations were greeted with many bursts of
applause.
THE CONDENSATION OF STEAM ON METAL SURFACES.

Before the Mechanical Scieoce Section a paper was rsad by H. L.
Callendar, M A, F.R.S,, and by J. T. Nicholson, B.Sc., on new appara-
tus for studying the rate of condensation of steam on a metal surface
at different temperatures and pressures. As the result of some experi-
ments by electrical methods on the measurement of the temperature
changes of the walls and steam in the cylinder of a working steam
engine, which were made at the McDonald Engineering Building of

" McGill University in the summer of 1895, the authors arrived at the
conclusion that the well-known phenomena of cylinder condensation
could be explained, and the amount of condensation in many cases
predicted, from a knowledge of the indicator card, on the hypothesis
that the rate of condensation of steam, though very great, was pot
infinite, but finite and measurable An account of these experiments
was communicated to the Institute of Civil Engineers in September,
1896, and will, it is hoped, be published in the courseof the ensuing
year. In the meantime the authors have endeavored to measure the
rate of cindensation of sieam under different conditions by a new and
entirely different method, with a view to verify the results of their
previous work, and also to estimate the probable effect of wetness or
superheating of the steam, and the influence, if any, of the film of
water adhering to the walls of the cylinder.

THE PRESENT TENDENCIES OF BLECTRIC TRAMWAY TRACTION.

The Mechanical Scicace Section heard a paper oo *; The Present
Tendzncies of Elestric Tramway Traction,” by J. G. Waldridge.
Among other points the author said, tramway work is, at the present
time, and has been for some years past, characterized by an increasing
use of mechanical traction systems  The reasons for this are obvious
aad self-evident. It is, however, worth while to look into the con-
sidera.ions that, so far as clectric traction is concerned, have caused
one system or another to grow into favor, noting alsq;the inherent
qualities or attributes of each, which must have an effect on future
developments. The United Kingdom has practically 130 miles of
electric tramway at work or under construction ; of this length 103%
miles are operated on the trolley or overhead wire system, 15} miles
by means of a third rail conductor. 6 miles by means of storage bat-
teries, and only four miles oa the underground conduit system. Ob-
jections to the overhead troiley wire system are almost entirely
acsthetic, but at the same time have such great weight and force that
every incentive is offered to tho genius of invention to make improve-
ments in other directions. The ordinary underground conduit with
open slot is most expensive to instal and troublesome to maintain
efficiently, it cannot be built forless than £10,000 or £12,000 per mile.
Closed conduits with surface contacts usually operated by means of
electro-magtetic switching devices in boxes under the street level arc
complicated, and it is to be feared are unreliable. The great weight
of 1cad required on cach car for accumulator traction means practically
that the live paying load can never reach 25 per cent. of the gross

weight of loaded car; winlst the combinations of trolley wire and bat-
tery, attempted on systems like those of Hanover and Dresden, are
obviously ill-designed. The trolley seems to be the most desirable
mothod.

NICOLA TESLA'S OSCILLATOR.

In the department of mathematical and physical science great
in* »vst was aroused by the reading of a paper prepared by Nicola
Tesin on a new electrical oscillator, and the exhibition of the appara-
tus invented by him. The invention shown was a new ‘machine for
making Roentgen rays of extreme penetrating power. It is designed
to tuke the place of an ordinary induction coil, for the purpose of ex-
citing a Crookes' tube, and was sald by Prof. Barker, of Philadelphia,
who had seen it work in Tesla's laboratory, to furnish such a strong
excitation, that with a flaoroscope he was cnabled to look through
Tesla himself, with the greatest ease The device consisted of two
large coils of wire mounted on a neat wooden base, which contained
inside of it a new type of condenser made by Tesla himself, One of
these coils acted as a magnet to make and break the current, and at
the same time helped to charge the condenser. This latter in turn
threw its electric po'ver into the second coil, which acted like an ordi-
nary induction coil but with extraordinary efficiency. According to
the scientists presen’, this scheme was an entirely new mode of using
condensers.  After the reading of the paper by Prof. McClennan,
the room was darkened and the current turned on. With a current
from an ordinary incandescent lamp, sparks were producedsix inches
long. Then two fine wires tied to glass rods were stretched out paral-
lel from the terminals Immediately a band of glowing phosphor-
escent light was formed between the two, diversified with frequent
brilliant sparks. During the discussion which followed several di-
verse theories were advanced to account for the operation of the new
invention.

THR BARREN LANDS OF CANADA.

In the Geography Section, a paper read by J. B. Tyrrell, M.A.,
B.Sc, Ottawa, on The Barren Lands of Canada, was of especial
moment. He stated that the barren lands, or more properly the tiorth-
ern plains and prairies of Canada, cover an area of about 350,000
square miles between the Mackenzie River and Hudson Bay, extending
from the coast line of the Arctic Ocean down to the general northern
limit of the forest. On the west coast of Hudson Bay they reach
southward to north latitude 59 degrees, and thence their southern
bouadary extends in a northwesterly direction, roughly at right angles
to the magnetic meridian, to within a short distance of the mouth of
the Mackenzie River, crossing the Kazan at Ennadai Lake, the Telzoa
River at Boyd Lake, and keeping some distance back from the shore of
Great Slave Lake. In general character the country is a vast undu-
lating, stony plain, thinly covered with short grass, while rounded
rocky hills rise here and there through the stony clay. It can be di-
vided into two fairly distiact portions, viz., the Coastal Plain, which
rose from beneath the ocean in post-glacial times, and the Interior
Upland, with a somewhat more pronounced topography, just as it was
left at thecloseof the Glacial epoch. The whole country slopes gently
towards the north-cast, and the three main streams which drain it
have a more or less parallel course in that direction. These streams
are the Back or Great Fish River, witha total length of 650 miles ; the
Telzoa, or Doobaunt River, with a length of 750 miles, and the Kazan
River, with a length of about 490 miles. The author showed illustra-
tions, drawn from photographs, exemplifying the general character of
the country, its herds of reindeer, and its native inhabitants.

THE FUEL AND AIR SUPPLY OF THE EBARTH.

Lord Kelvin read a paper before the Mathematical and Physical
Section, on the *Fuel Supply and Air supply of the Earth. Al
kaown fuel on the earth,” began his lordship, **is the residue of incient
vegetation. One ton avera ¢ fuel takes three tons oxygen to burn it;
and therefore its vegetable «rigin, decomposing carbonic acid gas and
water, by power of sunlight, give three tons oxygen to one atmosphere.
Every square metre of eartl’s  face bears ten tons of air, of which
two tons is oxygen. The whole surface is 124 thousand millions of
acres, or 510,000,000,000,000 of square metres. Hence there js not
more than 340,000,030,000,000 tons of fuel on the earth, and this is
probably the exact amount; because probably all the oxygen in-our
atmosphere came from primeval vegetation. The surely available
coal supply of Eogland and Scotland was estimated by the Coal Sup-
ply Commission of 183z, which included Sir Rederick Murchison and
Sir Andrew Ramsay among its members, as being 146 thousand mil-
lion tons. This is approximately six-tenths of a ton per square metce
of area of Great Britain. To burn it all would take one and cight-
tenths of a ton of oxygen per square metre, or within two-tenthsof a
ton of the whole oxygen of the atmosphere : ‘ng on Great Britain.
The commission estimated 56 thousand million tons more of coal, as
probably existing at present in lower and less casily accessible strata.
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1t may, therefore, be considered as almost quite certain that Great
Britaia could not burn all its own fuel with its own air, and, therefore,
that the coal 6f Britain is considerably in excess of the fuel supply of
the rest of the world, reckoned in equal areas, whether of land or sea.”

In an Imperial Hydrographic Survey, read before the Mathe-
matical and Physical section by Alexander Johnson, M A, LL.D,
professor of mathematics, McGill University, the author explained
that in 1884, at the Montreal nieeting of the Association, a paper was
submitted to Section A by the present writer, in consequence of which
a committee was appointed for the ** promotion of tidal observations in
Canada.” The writer was made secretary, and subsequently chair-
man This committee, supported by the Royal Socicty of Canada,
and by those speciaily interested in navigation, succeeded, after many
delays, in getting the Canadian Government, in 18g0, to make a grant
{or tidal observations, which were to include not only the rise and fall
of tide, but also the tida) currents. The grant was continued from that
tims until the present year, when it was reduced so that the survey of
the currents could not be continued this summer, although an investi-
ghtion of the utmost importance for the navigation of the St. Law-
reace, more especially when the fast Atlantic line is going to be estab-
lished. Possibly the entire grant is imperilled, It is believed that
tais reduction would probably not have taken place bad there been in
existence a fully organized hydrographic survey for Canada to advise
the Government. The Royal Society of Canada had some time ago
recommended the creation of such a department, and at its recent
meeting in Halifax, appointed a deputation to present its views to the
Goveroment. The work of such a department can probably be most
effectively carried out with the co-operation of the Admiralty.

The object of the communication was to scek the advice and aid
of the British Association in inducing the Imperial and Canadian
Governments to act together in making the necessary arrangements,
which if found satisfactory, might possibly be extended to other colo-
nies, and thus the basis of the Imperial Hydrographic Survey might
be laid.

t‘iYDRAULlC FLANGING AND FORQING PRESS.

‘The accompanying cngraving illustrates a special type of hydraulic
flanging press manufactured by the firm of Henry Berry & Co., makers
of special hydraulic machinery, Croyden Works, Hunslet, Leeds, Eng-
land. This machine is invalnable in large locomotive works where the
plates to be flanged are of irregular form  The press is fitted with four
auxiliary rams for holding the plate to be flanged against the top die.
and these can be adjusted radially. 1n addition to this the central main

HYDRAULIC FLANGING AND FORGING PRESS.

flanging ram isso arranged as to form a cylinder to receive a further
vice ram which will hold th: plates 1n position when too small to be
dealt with by the outside vic. rams, The regular standard types of
these presses arc made to admut plates from 7 feet to g feet, the
diameter of the ram of the smallest size being 14 inches and the largest
17 inches, with a stroke in the former case of 28 inches and in the
latter of 30 inches. This firm are cxtensive makers of almost every
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kind of hydraulic machinery for every purpose, and their catalogue is
quite a cyclopedia of special machinery, some of which is made by no
other firm.

VIEW OF KING'S ITOUNTAIN,

A very Important work is being done by the Department of the
Interior in mapping out the country which forms the boundary between
Alaska and the Canadian Yukon. This work has been carried out
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KING'S MOUNTAIN.

under W. F, King, chief astronomer, in honor of whom the mountain
here shown has been called. It is a fine sample of Yukon scenery.
The view is taken from near Pyramid Harbor, Chilcoot Inlet, looking
south-westerly. The height of the peak is 6,500 feet.

GAS FROM GARSAGE.

A representative of Tug CanADIAN ENGINEER was called the other
day to witness an interesting experiment in the production of illumina.
ting gas from street garbage. For two or three years past, L. G. Harris,
$5 Maitland street, Toronto, bas been studying the problem of utilizing
garbage and as a result he has been able to show an experimental plant,
1in which a quality of gas about equal to that of Toronto can be gene-
rated at a cost of a few cents per thousand. The generator {s a simple
ferm of retort placed over a common box stove. Into this retort 10 or
12 1bs. of vegetable refuse, such as potato peelings, melon skins, etc.,
are thrown, after being mixed with two or three cups of gas oil and
some chemicals—the latter being Mr. Harris’ secret. A coke fire is
started in the stove, and in a short time the contents are heated and
the gas begins to develop in the retort. As it is evolved, it is passed
through a cylinder filled with broken brick for drying it, ang thence to
a chamber filled with lime, by which it is purified. This is the whole
process, as the gas then passes into the gas holder, whence it is dis-
tributed to the burners. The cost of the oil and chemicals for mixing
with garbage to the extent of a ton, is estimated at from 50 cents to 75
cents, and a ton will produce 14,000 feet of gas. There is a residue
left in the retorts in the form of a kind of coke, and it is calculated
that enough of this coke will be produced in one charge to make fuel
for the succeeding charge. If this calculation is borne out in actual
experience, the cost of fuel will be entirely eliminated from the expense
of operation. There is also a liquid residue, the nature and value of
which has not been determined. As to the quality of the gas no
analysis has yet been made, but Mr. Johnstone, inspector of gas for
Toronto, aund an official of the Consumers’ Gas Co. vegard it as being
about 18 candle power, or two candle power above the standard;
while the inventor claims that it is bstter than the gas of Toronto or
any other city for cookiug and heating purposes.

The cost of cremating the garbage in the two incinerators in
Toronto is over $12,000 a year, and the cost of collecting and crema-
tion together, apart from snow cleaning, amounts to about $50,000 a
year. In many American cities of like population the cost of garbage
disposal is considerably bigher, the expense in Minneapolis, for in-
stance, being $100,000 for removal alone, besides $20,000 paid to a
cootractor. The question of garbage disposal is a serious one for all
cities, and if Mr. Harris can turn it into gas and coke as cheaply as he
believes he can, a great advance will have been made in civic cconomy.
At all events the mayor and medical health officer of Buffalo, along
with a Buffalo capitalist, bave been over to see his process, and so im-
pressed aro they with its utility that they seem likely to adopt it there,
and have invited the authorities of Chicago and other cities of the
States to investigate it. Peter Ryan and K. R. Arnett have acquired
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the rights for Canada, and have a plant in daily operation at the corner
of Churchand Lombard streets, Toronto.

LACHINE RAPIDS POWER.

On the 2nd August water was let into the dam of the Lachino
Rapids Hydraulic and Land Co., the second largest electric power
works in the world; and on the 25th September the formal opening of
the works took place in the presence of a large number of visitors. Oan
previous occasions THr CanaDIAN ENGINEER has given descriptions of
the hydraulic features, the electrical {eatures and the structural features
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of these works. We give hierewith a diagram indicating the physical
features of the river bottom at the dam, and a reference to this in
connection with our previous articles will show some of the problems
that had to be solved in constructing the works. The observations of
Messrs. Walbank and Pringle led them to believe that the difficulty of
back water and ice in winter—which had been the befe noir of the engi-
neers who had previously examined the Lachine Rapids—could be re-
moved by blasting out the rcef below the proposed site of the dam,
and experience of last winter has shown that even the partial blasting
away of this reef, which has already been accomplished, will do away
with tbe trouble. There now only remains the question of the effect
of frazil ice, but it is confidently belivved that the large still.water
basin above the works—walled off as it is by the boom and the natural
dividing line of swift current at the head of’ the basin where the main
body of water is deflected into the rapids =« the rate of 10 to 20 feet per
second—will avoid any serious trouble from this cause, as the still-
water basin would be frozen over early, and frazil will not form under
cover.

It may beof interes® o recall the factthat the Lachine Rapids have
been a source of power ¢ over a century, one of the religious orders
of Montreal owning a water power at the very site of the present works,
where a grist mill, a flax mill, and a shop or foundry were
running till the latter part of the present century. That
this enormous power could be more extensively used evidently occur-
red to many, for in August, 1857, when the American Association for
the Advancement of Science held its annual convention in Montreal a
number of its members went down the rapids, and at theclose of the
meeting one of them congratulated the citizens on possessing such a
city, and said there was*‘a power stored up herc upon the shores,
which within a hundred years will probably result in making this city
the greatest city in America. This immense water-power being directed
to the manufactures which might be established there, will make this
one of the greatest cities of the globe.” And yet this prediction was
made before the possibilities of transforming water-power into elec-
tricity were realized. This prophecy probably moved local men to a

THE INTERIOR OF NOWER HOUSE.

consideration of the question, and in 1868 we find Thomas ¥. Miller
writing a pamphlet on the subject, and recommending the very thing
which the engineers of the present work have carried out,
that 1s the formation of *a sort of lake or pond as
the supplying source in which an unvarying head would be
secured, over which ice would, of course, form rapidly as far as still
water extended upwards, where all the frazil coming from beyond
{none could form in this pond) would, with the current which brings it
down—in consequence of the resistance here presented—be deflected
and swept off into the rapids and main channel of the river south of
Ile au Heron.” It remained for the present company to carry out the
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theories then advanced, and the result is the largest power develop-
ment in Canada. The company has spent $1,500,000, and has re-
cently had its capital increased to $1,750,000, practically all being
Canadian money. As before stated there are now 48 wheels instzlled,
but room is provided for 72. There will then be 12 generators, each
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SUBWAY UNDER THE LACH.lNR CANAL.

conpected toa series of six wheels, and making 175 revolutions p.:
minute and generating current at 4,400 volts. The current is carried to
the city on cables supported on steel lattice poles, the first of the kind
used in this country. In order not to interfere with canal navigation
the cables are led under the canal near Wellington street by a subway
(shown in course of construction in the accompasyinr, cut], which was
built in the short space of 14 days, while the water was let ont of the
canal for cleaning. The cables are thence carried to the sub-station at
the intersection of McCord and Seminary streets, where it is distributed
for the city. The company has a controlling interest in the Citizens
Light and Power Company, which has a 50 years® franchise for sup-
plying St. Henri and St. Cuncgonde suburbs, and shorter contracts for
strect lighting in Westmount and St. Louis de Mile Eod. It has also
acontrolling interest in the Standard Light and Power Co., which by
a decision of the Privy Council, given on the very day the water was
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let into the dum, will have the power to construct electrical works in
other cities, as well asin Montreal. The company owns a considerable
amount of lapd near its Lachioe works, and it isintended to lay out the
foundations of a town and park, which will be connected by clectric
railway with Montreal. The officers of the company are: G. B. Bur-
land, president; Alex. Fraser, vice-president; W. McLea Walbank,
managing director, the other directors being R. Wilson Smith, S. Cars.
ley, E. K. Greenc, and Peter Lyall; Robert \Vhite, sec.-treas. ; A.Cing-
Mars, auditor; T. Pringle & Son, mechanical engineers; R.S. Kelsch,
operating superintendent; John Dodds, mech. superintendent; D-
Barton, asst. electrical engineer; W. Kelsch, foreman of underground
work, and E. Crdig, superintendent of arc lighting.

A LAKE BUILT YACHT.

The cut shown herewith is from a photo of a cabin steam yacht
built by Davis & Sons, of Kingston, Ont., for W. L. Standish, of Pitts-
burg, Pa., and now running on Lake Muskoka. Sheis 52 feet long,
10 feet beam, 434 feet deep, and draws 40 inches of water. This haad-
some boat was contracted for on the 10th April last, to be completed
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LAKR BOAT YACHT.

ar.! loaded on cars by the 10th July, She made her trial run on the
§th July, with the owner and his wife, A. T. Lowe, engineer, and sev-
cral gentlemen, and made a satisfactory record, and was shipped within
the time called for in the contract. Her engines, which are shown in
the cut herewith, are triple expansion, the size of cylinders being s
inches, 8 inches and 13 inches, by 8-inch stroke, and capable of pro-
pelling the boat 13 miles an hour. These engines are fitted with the
Bremme reversing gear, and turna 38-1nch brass wheel with 6o-inch
lead at a speed of 300 revolutions per minute when working under a
pressure of 160 1bs. of steam. The boiler supplies 200 Ibs. of steam

casily, and when the throttle is open the propeller will run up to 370
revolutions a minute. The engines and boiler were designed and
made in Davis & Sons' own machine shops, and are considered a
creditable piece of work.
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WI1. B. MACKENZIE,

MEM, CAN. 50C, C.E., MBM. AM. INST, C.B.

W B. Mackenzie, who has recently been promoted to the position
of chief engincer o{f the Intercolonial Railway, i« native of Pictou
county, N.S, and is the cldest son of the latc James Mackenzie, a
farmer, land surveyor and road-maker, who did a large part of the
land surveying, and highway location and construction in Eastern
Canada Mr. Mackeazie followed his father in these different occupa-
tions from the time he became old enough to hold the rear end of the
chaju and keep ** tally ** by cutting notches on a stick. After studying
mathematics, including land surveying and navigation under Prof.
Bayne in the Pictou Academy, he, in 1870, became leveler on the first
preliminary survey of the Eastern Extension Railway, between New
Glasgow and Cape Breton, and was in the same year appointed
crown land surveyor for the county of Halifax. In 1872, when the
Intercolonial was openedj between Truro and Amherst, he was
made office assistant in the chief engineer's office at Moncton,
during which time he studied railroad engineering after office hours,
including graphic statics, commenced under the tuition of Prof.
Greene, of Michigan University. This, together with the bridge
engineering course of the International Correspondence School, and
other engineering subjects, has fully occupied his leisure hours
to the present time. In 1879 he was appointed assistant engineer of
the I.C.R. In this capacity he located and built the several branches
of the Intercolonial, and designed the greater part of the bridge and
bridge renewal work on the 1.C.R. and P. E. Island railways, under the
direction of the chief engineer, P. S. Archibald. He has travalled over
and examined the tracks and bridges of the principal railroads in the
United States, and has been quite successful in collecting information
for the defence of several important I.C.R. law cases. In 1895 he
spent several weeks at the principal U. S. creosoting works, and made
a special study of the process at Norfolk, Va., where 1,900 piles were
crensoted for the .C.R. He has writen several essays on engineering
subjects, such as: * Notes on Railway Location and Construction in
Eastern Canada ** (Traus. N.S./Institute of Science); ** Cribwork Retain-
ing Walls" (THE CaNADIAN ENGINEER, Apr.,'96), " Creosoting Timber
(pamphlet); ¢ Painting Metal Bridges "* (pamphlet);** The Tidal Marshes
of the Bay of Fundy ** (pamphlet). The third has beenhighly spoken c.
by competent judges, and the fourth is pronounced by the Exgineer-
ing Magazine to be ** one of the best essays on the subject that has
receatly appeared.”” He has been a member of the Nova Scotia Insti-
tute of Science and of the Canadian and American Sociatfes of Civil
Engineers for many years. His frequent inspections of I.C.R. connect-
ing and other lines of railway bas afforded him valuable experience,
which, with an intimate knowledge of the Intercolonial Railway, seems
to point him out as a person especially fitted for his precent position.

The annual report of the Association of Ontariv Land Surveyors
for 1%97 has just been issued, and makes a volume of 182 pages. The
report contains the full text of the papets read at the last annual meet-
ing in February, with reports of the discussions thereon, and the con-
tents are, perhaps, more interesting than those of any previous {ssue.
A portrait of Hon. S. P. Hurd, Surveyor General of Upper Canada in
1830, isgiven as a frontispiece, and a biographical sketch of him, with a
picture of his birthplace in Bermuda, is given in the appendix. The
obituary record contains the names of six members who have died
during the past year, namely, W. R. Burke, Richard Coad, Michael
Deane, J. R Peddar, Clifford E. Thomson and C. J. Wheelock. The
sccretary of the association is A. J. Van Nostrand, of Speight & Van
Nostrand, Yonge strect Arcade, Toronto, from whom all information
can be obtained.
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2N GRGLISH OPINION OF THE FAST ATLANTIC
SERVICE.

The new contractors (says a correspondent of the Marine Engineer,
London, England, when writing abont the fast Atlantic servico recently),
Petersen, Tate & Company, have published their intentions in regard
to the matter. It appears that the old terminal ports are not to be
forsaken after all, in spite of the pleading of Sir Sandford Fleming in
the pages of the Queen's Quarterly, The St. Lawrence and the Mersey
are still to be the objectives. So far, good. But I am more than sur-
prised to hear that the vessels which it is said are * toequal the * Cam-
pania ' in spced and comfort,” are to be built of the turret type. This
may be a most excellent type for cargo vessels—indeed it must be so,
or such keen business men as those who direct the fortunes of Clan
and Angier Lines would not be adopting it—but it does not look as

though it were specially, or at all, adapted for passenger ships. It '

would be athousand pities if a new departure were to be adopted in
this regard which might imperil the popularity of the line with passen.
gers, and so prejudice the link which we have so long desited to see
forged to connect our little island with its great colonies in the west
and south. But one cannot help having the greatest misgivings in
regard to the whole business. Personally, I don't like the idea of the
turret ships I should rather hesitate in putting forward that opinion,
where my judgment is opposed to that of practical men whom the
British and Canadian Gavernment unite to honor and confide in. But
I am somewhat emboldened to differ when I see that along with
the turret idea is one which all men may well make bold
to call ridiculous. The fleet is to consist of four vessels
of 10,000 tons each. Of these, two are to be at work, giving a fort-
nightly service, within two years, The others will follow and make
the service weekly, twelve months later. In passing, it may be re-
marked that it will bs interesting to see if these ships really approach
the great Cunarders in speed. But a filth vessel is to be provided.
It is she which excites my distrust of the whole scheme and that apart
from any other consideration. Lest I should appear to be stating the
case in an unfair way I will quote from the Shipping Gazefte, which
certainly does not appear hostile to the contractors or their device.
** Apart from the details in regard to the design of the steamers, the
contractors have had to face a very tangible difficulty in combatting the
fogs of the St. Lawrence. . . . Mr. Petersen set himself to solve this
hitherto almost unsolvable problem, and hit upon the happy and thor-
oughly feasible plan of employing a fast little craft of the torpedo boat
type, to act as pilot and danger signal to the ocean steamers. The
little vessel is designed to travel down the river and meet the in-
coming steamcr, and is tobe fitted with a sound signalling apparatus
and a powerful electric searchlight. . . . . She will meetthe approach-
ing steamer on her passage up-river, sounding her signals at intervals,
and giving an extra signal in case of danger. Taking charge of the
steamer she precedes her, and, acting as a pilot, enables the naviga-
tion of the waterway to be conducted at a comparatively high speed,
but nevertheless with comparative safety.” The paragraph I have
briefly quoted is printed by my contemporary in large typeand is
from the pen of their Newcastle correspondent. It concludes with a
statement of the “great appreciation’ with which the Canadian
Government has accepted this * exccllent device.”” But I imagine the
Canadian Government is composed of neither sailors nor pilots, whilst
I also feel sure that the Newcastle coirespondent of the Skipping
Gazelte who went to see the firm which is at the moment in such
promincnce was a most experienced journalist, and one who did not
allow the light of his own knowledge to obscure the *happy idea’
upon which Mr. Petersen had hit. What does it all mean? I am
sure Mr. Petersen is welcome to all the credit his labors may briog
him, and I hope his ‘happy device' may prove as valuable as he
expects 1f the torpedo boat can find the liner to guide her, she could
also find her to put a pilot aboard of her. That is to say, the pioneer
can have on board no guide, whom she might not be able to put
aboard theguided. Isuppose the big boats will draw 26 fert of water.
A torpedo boat draws more like six feet. Her search light then will
prove a mere will-o-the-wisp, unless she maintains constant souad-
ings bascd on the draug 1t of the vessel she is piloting. Suvely a liner
with a big crew and lots of deck room is more suitable for all this
sounding ttan a little craft. But let that pass. Let us even assume
that the little vessel is instinct with knowledge that cannot be put
aboard the big ship. What good will she be? Has Mr. Pete-sen
ever heard of or seen a sea fog, either in the Gulf of St. Lawrence or
in British waters? Duecs he not know from hearsay, at least, as some
of us know from experience, that what sailors call a dense fog means
an atmosphere so thick that the officer on the bridge cannot see the
crow's nest, and that the most powerful light that ever was put iato a
lighthouse is abscured at a few yards’ distance? The search light will
be uscless unless the torpedo boat runs the chance by her proximity to
the liner's bows, either of being run down or of leading the liner into

shallow water as she avoids a collision. Ido not say that the St. Law-
rence is so bad as Mr. Petersen makes out in the matter of fogs, but
I do say that when Yog is encountered, either in the St. Lawrence or
elsewhere, so dense that a leading boat of light draught is required to
pilot a mail steamer, it is quite time for the captain to stop his engines
and drop his pick.”

BOILER SETTING.

Editor Caxapian ENGINEKR.

Sir,—I was very much pleased with your article in your August
number on the heating power and value of the coal we engineers have
to handle daily. You have given the calorific value of coal and con-
stant heating power of carbon 14.652, and the constant heating power
of hydrogen 62.100; these two together you call volatile matter, or
hydro-carbons == 14.652 + 62.100 — 5,490 neutralizing effect of oxygen
less heat formed by the formation of nitric acid, In the real value of
coal, say anthracite or hard coal, we bhave the fixed carbon, which is
contained now in the ashes we throw away, equal to 28.648. This is
too much to throw away or lose, more than a quarterof a ton on a ton,
and if what you say about the measurements by instruments is correct,
we may safely say a great many men using coal do not get out more
than one-half its value, by inattention and bad construction of fur-
naces and boilers. I have chosen anthracite, because I use more of it
than of bituminous.

The question may be very naturally asked, how shall we get more
heat out of our coaland ashes? Our attention must be turned to the
construction of our boilers, furnaces and chimneys, and leave the
instrumental measurements to decide afterwards. About thirty years
ago, I got this subject before some of our manufacturers in this city ;
I then got a boiler 14 feet long by 48 inches diameter, with two large
flues 11 inches diameter each, and above were 19 tubes 4 inches in
diameter, with a division plate bshind and a smoke box in front, with
four strong cast brackets to carry the boiler over the fire ; the brick
bed was laid down; the front was what was called half front. There
wus a dead plate nineinches wide, with a recess for the ends of four feet
bars, and abearer at the back of the ash-pit. The bars were reised be-
hind four inches; the brick work behind the bars sloped up to the end
of the boiler to eight inches, and six inches short of the boiler. There
was no bridge, for I saw it was not wanted. At first, when the fire and
bars were put into the loog flue of the old Cornish boiler, with bars
fitted across the flue bilow the centre to give room above the bars;
they also dipped the bars behind to give more room for the fire, and
built up the back of the ash-pit so as to keep the ashes from getting
beyond the reach of the fireman and also to prevent the air from going
in farther than the fire bars  On the top of this wall they built the
bridge to prevent the fire and coal from falling over the bars, so it is
very apparent that a bridge was not to save coal or to sharpen
the draught ar to save the building of a proper or high chimney as 1s
supposed by some of our engineers to-day. I bhave put together many
furnaces within the past 60 years where the boiler was put on its bed,
the front end was 20 inches from the dead-plate, and the back end was
8 inches from thé brick or bridge, if you are pleased so to call it ; the
back end of boiler was one inch higher than the front end ; the dome
was straight up, and a centre line of the front end stood about the
centre of the fire-door and ash-pit. I then divided the boiler end into
three parts on each side of the centre line, two of these parts are en-
closed in the fircplace with firebrick. At these points the firebricks
were put on their edges, and the ends pushed against the sides of the
boiler to stop the flame and smoke getting through. The wall here
was set back 234 inches, and was built up to the brackets on theboiler
with pieces of hoiler plate to move on whenexpandirg. A thinner wall
was built up above the top of the hoiler to have bars put across, and
on the top of those bars were plates of sheet iron, with bricks and
mortar on top to iteep in the heat, so that the boiler was enciosed as in
an oven, with nothing touchiag it but the row on each side forming the
fireglace. The reason why I divided the boiler cad into six parts and
took two info the fireplace was so that when the boiler expanded it
would rise up and not push out on the brickwork, which can be re-
newed at any time from the inside, by taking out the bars and standing
in the ash-pit. I built a large ash-pit, so that the air might be heated
when entering the fire.

1 bave yet one of the boilers'I set on this plan thirty years ago,
and it is in good working crder now, it has a good high chimney, 1
have others set on the same plan, but the chimneys are‘tco low, so
that I can only pass the heat through the boilers once.

I think if you could give us a good practical rale for building
chimneys and setting boilers for every sort of coal. and then the in-
stroments could be applied so that our ordinary engineers could see
where their defects are, it would be of use to all enquirers.

I have a boiler set in on the same plan three years ago, 14 fectlong,
48 inches in diameter, with 35tubzs 4 .u. Sinzc that time, or I




174

may say, within the last two years, 1 have had seven new tubes put
into it, each one taken out showing all over pits eaten into it This
boiler has to heat about 6,000 gallons of water per day for washing.
\What shall | putinto it to prevent the tubes from being pitted and eaten
away > 1 have another hot water boiler throwing off thousands of gal.
lonsevery day which has done so for many years past and not a tube
has been moved nor have any other repairs been made My impression
is that the new inventions for smclting the iron and making the tubes
and boiler sheets are notso good as the old Low Moor iron was  They
call it steel to-day. 1 fear they are squeezing and rolling up a lot of
scraps and putting a gloss on it and calling itsteel. The sooner we
get back to good iron the better, as it will save great eapense and many
dangerous accidents, and remove the blame from many poor dead
engincers, who did their best with very bad boiler material.  Both the
hot water boilers of which 1 speak are supplied with city water and
from a tank above A large cylinder stands between the tank and
boiler to receive the cold and hot water of each. After losing five
tubes I was persuaded to feed this boiler from both ends, which 1 did,
but do not find any advantage, for [ have had to put 1n two tubes since
Yours truly,
I’ Trowexy,
Chief Enginecer, Asylum for the Insane, Toronto

THE SARNIA GAS AND ELECTRIC LIGHT CO.

The clectric light branch of the above company was established 1n
1894 and the plant was constructed during the summer of that year.
The building, as will be seen by the accompanying illustration, is a
handsome and substantial structure. It is built of red brick, with
freestone trimmings and stone foundation, with basement under the
engine and dynamo room, having truss roof, covered with iron, making
the building practically fire-proof. lts dimensions are 34 x 72, with
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PFOWER HOUSE.

cciagon brick smoke-stack, 75 fect in height. The foundations™for
cngine, dynamos and line shafting are of stone and brick set ia cement
reaching through the main floor. The clectric plant consists of one
75-light, Wood arc dynamo, with spare armature: onc jo-kilowatt
T.H. single-phase alternator, with 115 K.\V. exciter, and nccessary
switchboard apparatus.  All of the clectrical plant was installed by
the Canadian General Electric Co., of Toronto and Peterboro  The
incandescent light business has devcloped to such an cxtent that
it has been found nccessary to increasc the plant, consequently an
order was recently placed with the Canadian General Electric Co for
another of their standard alternators of Go-kilowatt capacity. About
750 lights are now wired up and the number is rapidly increasing,
which speaks< highly for the cfficient service given. The arc line for
street lighting required over 16 miiles of No ¢ B & S wire and
10 miles of poles There are seventy 1.200 ¢ p lamps in use
The steam plant consists of a \Wheelock engine 13x30: two steel
boilers, onc Go inches by 14 feet, and one 66 inches by 14 fect, both of
the tubular type, with all necessary shafting and friction clutch pulleys
manufactured by the Goldic & McCulloch Co., of Galt. In order to
further increase the capacity and efficiency of the plant, a 300 h.p.
Northey duplex condenser and duplex boiler feed pump were instailed
during the past summer, taking water supply from the river through
an S-inch pipe  These improveinents add easily 25 per cent. to the
cconomy and cfficiency of the plant.  Besides the addition of another
dynamo and boiler, new steam and smoke connections have been put in.

Ax Ontario charter has been issucd to William Lindsay, Brisbane,
Australia, J. Joyce and R 1 Bradicy, Petrolia; J. Marshall, J. Wallen,
Oil Springs, as the Intercolonal Deep Well Boring and Manufactur-
ing Company of Petrolia, Limited, to drill wells and manufacture and
scll drills and drilling machinery.
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ACETYLENE GAS REQULATIONS.

The following is a copy of the restrictions imposed by the Cana-.
dian Fire Underwriters' Association, on the use of acetylene gas for
illumination .—

1st.—That no calcium carbide or gas generating machine be al.
lowed in any building insured.

2nd —That generator must be placed in a scparate building, con-
structed as follows, viz. —Walls solid brick or stone nqt less than nine
inches thick ; roof entirely of iron or other fire-proof material : floor
of cement or concrete with shight upward slope from door ; entrance
to be an iron or standard fire-proof door, no windows or other open-
ings except for ventilation, which shall be through un iron pipe not less
than six inches in diameter protected sufficiently through the roof and
turned down at the outlet.  Generators must be provided with escape
pipes of suflicient capacity to allow gas toescape freely at a pres-
sure not exceeding five inches of water. Care must be taken to
deposit residuc from generator at a safe distance from any building.

3rd —That generator building must be located at least ten feet
from a brick or stone building, or twenty fcet from onc of any other
construction.

sth.—That the storage of calcium carbide be limited to three hua-
dred pounds, to be kept in air-tight metallic cases not exceeding one
hundred pounds capacity, and confined to the generator building.

sth - That if the above regulations are not fully observed, double
rates must be charged

f ,ndus’m al |\|otes.
Srooxer had his ** Copperine * at the exhibition again.

Cuxist Cuurcy, Listowel, Ont., is now lighted by acetylene gas.

A NEw bridge is to be built over the Mississippi River, at Glen
Isle, Ont .

A NEw provisional jail is to be built in Nelson, B.C, to cost
$14.000.

A NeEw r lraad bridge is to be erected by the C P R, at Kempt-
ville, Ont

Two of the six miles of pipe arc now laid in the Perth, Ont.
waterworks.

Tue village of Iroquois, Ont.. is putting in an clectric light plant
and waterworks

Tue Farmer's Elevator Co, of l.umsden, NAV.T., will build a
30,000 bushel elerator.

Tuy Peterborough Bridge Co is building a new iron swing bridge,
at Rosedale, Victoria county, Ont

Tus ratepayers of St. Thomas, Ont.. will vote on a by-law to raise
$40 000 for building a new city hall, on the 11th inst.

Tue Smith's Falls, Qat , school trustees are t0 spend $1,000 on
a system of ventilating and heating the central school.

Tue rebuilding of the castern abattoir, Montreal, on its former
position is opposed by the municipality of Delorimicr.

Prrcues & Co, Toronto, acctic acid manufacturers. are rebuild.
ing their Tonawanda, N.Y., branch, recently destroyed by fire

Tne cement works ¢f the Rathbun Co at Napance Mills, Ont.
are very busy, and two new hilus are being erccted at the works.

Tue Hceinze Pickling Co.. Pittsburg, Pa., is negotiating for
premises to open a branch in Canada, probably in Hamilten, Ont.

AT the recent exhibition at Sydney. New South Wales, the Canada
Paint Company of Montreal was awaided first prize for paints and
varnishes.

Davin Winte, Brantford, Ont., is superintending the crection of
a sawmill at Bell City. Rainy Iake, Ont. It will be running by
November 15t

J. 1. Ross, formerly employed by the Goold Bicycle Works,
Brantford, Ont., has been appointed a boiler inspector, with hcad-
quartere vt Qrilla.

Tug Edwardsburg Starch Works, at Cardinal, Ont., are running
day and night, and arc to Le enlarged so as to double the capacity of
the works at once.

A BrEAX in the Montreal watesr main, which passes under the
Lachine Canal at Atwater avenue, recently gave the city water depart.-
mecat considerable trouble to repair.

J. U Ross, Hamilton, Ont., has bought the Haggart works,
Brampton, Ont., which have been idle for some years, and will manu.
facture threshing machines, engines, cte.
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Arciiteer GavTiier, of Montreal, has been instructed to pre-
pare plans for building an $18,000 addition to the Catholic Church
of St. Thomas, of Alfred, Prescott county, Ont.

Tug ratepayers of Gravenhurst, Ont., will vote in January ona
by-law authorizing the expenditure of $16,000 on waterworks, $9.000
on an electric light plant, and $4,000 on a town hall.

Wokk on the St. Lambert, Que., water and sewage works is being
pushed by the contractors, Drummond, McCall & Co, Montreal, the
legal difficulties raised by the opposing ratepayers having been over-
come.

Tue machinery at Toronto exhibition was lubricated with the
Standard Qil Co's *Capital Cylinder,”” * Renown Engine,"
and ** Atlantic Red Oit™ from the Queen City Oil Co., Limited,
Toronto.

Paguet & Govnout, St Hyacinthe, Que, have been awarded
the contract 10 build the new headmaster's house and gymnasium at
Bishop's College Schoeol, Lennoxville, Que., and the plans have been
prepared.

Tue tiamilton Powder Company of Montreal has placed an order
with the James Cooper Mfg Co., Ltd., for an Ingersoll.Sergeant piston
inlet compressor, to be used at its Beloeil works for pumping and agi-
tating acids.

Tue ratepayers of Springbank, N.W.T., are to vote on 14th inst,
ona by-law to raisc $40,000 on the security of their 1ands for the pur-.
pose of constructing a canal, laterals, flumes, reservoirs, etc., for the
irrigation of thedistrict.

Tue Canada Paint Company has recently in one week booked
orders foraver one hundred tons of colors and varnishes. This is
another example of the superiority of Canadian products when brought
into direct competition with foreign goods.

Tue Beacon Acetylene Generator Company, of \Woodstock, Ont.,
lighted the Fair buildings at \Woodstock, Ont., again this year with
acetylene gas. Last year the results were very satisfactory, that being
the first occasion when the new gas was used on alarge scale in
Ontario.

J. E. Wwirraker & Co,, St. John, are making rapid progress on
their factory which is being built at Hampton, N.B. The main build-
ing, 100 by 4o feet, and the boiler housc are nearing completion.
Tinware will be manufactured, and an cnamelling and graniteware
department will be added shorily.

Tue machine shop husiness of Jonathan \Weir & Son, Moncton,
N.B., which has recently been conducted vnder lease by the Record
Foundry and Machine Co., will in future be managed by john P>. Weir.
The firm will undertake mill work, boiler making, forging and repairs
of all kinds  Engines will be built to order, and a specialty will be
made of locomotive repairs.

NEw sewers have been recommended for the following streets in
Montreal: St. Denis, from St. Ignace to the C.P.R. track: De Mon-
tigny, {from Beaudry to Monicalm cireets: St. Henry, from Notre
Dame to St Paul streets: Desrivicres avenue, its whole length: St.
Andre, frorn Marianna to Mount Royal avenue, and from Mount Royal
avenue to Perrault street.

THE cpen season {or most sorts of game is now on, but, of course,
bonus hunting is always in  The Kingston Neiws says in a recent
issue. * The Wortman & \Ward Manufacturing Company, of London.
want a bonus of $:12,000 and exemption from taxes to locate in this
city. The board of trade will recommend the council to give them a
free site and excmption from taxation without bonus."

Daurnray, Pere & FiLs, of Paris and Roucn, one of the largest
pulp and paper-making firms in France, have bad agents in New
Brunswick recently maling arrangements for a supply of spruce for
pulp making  Esport of pulp wood should not be cncouraged, and if
the large number of pulp mills now projected in New Bruaswick are
built, the supply {or export will not be so great.

Maxy of the St John saw mills are shut down on account of the
American tariff changes, says the Fredericton, N.B, Reporter. Stet-
son, Cutler & Co.’s large mill at Indiantown is silent, and a large num-
ber of men are idle.  Jordan's mill, at Pleasant Point, is shut down:
Miller & Woodman's two mills, at Milford, are closed, and Chas.
Miller's mill is shut down. Murray’s, Cushing's and the Grand Bay
mills are still running.

Ciier JusTick ArMOUR dismissed the suit brought recently in the
Civil Assizes by Launcelot B. Montgomery against the Toronto Min-
cral \Wool Company for $1,000 damages. Montgomery was moving
an engine for the company, when onc of the jacks supporting it gave
out, and the engine fell over against Montgomery., inflicting injurics
to his knee and abdomen. Montgomery held that the company was
responsible, having supplicd him with defective appliances. The coust
held that he was an expert, and should not have used the defective
Jack.

THE CANADIAN ENGINEER 175

Ovir 300 men arc now employed in the C P.R. car shops, at
Perth, Ont.

F. Lesomng, Montreal, has been awarded the contract for the
piers and abutments of the bridge at Edmonton, N.\V.T., at $36,000.

Tur Jesuit Fathers will shortly build a very large college building
in Westmount, Montreal.

T. Ssmitn has the contract for the Perth, Ont., pumping station;
building, to be completed by the 20th inst.

St. Hexri, Que., recently voted $20,000 as a bonus to the Moseley
Shoe Leather Company to establish a tannery.

I8 Berlin, Ont, k. E Shantz & Co.'s foundry, . J. Hall's wood.
working factory and the Berlin Brush Co. are working overtime.

Tue Nooers Elevator Company, Kingston, Ont., has awarded the
contract for the engine and boiler required for the elevator to the
Goldie & McCulloch Co of Galt, their tender being the lowest of
seven.

Some time ago a dam was built on the St. Francis River at
Deummondville, Que., which devcloped about 10,000 horse-power.
So far very little use has been made of the power, and the towns.
people are disappointed.

Harvey & Co., have their Newfoundland pulp mill ready for
operation. It is expected that a number of other mills will shortly be
erected if the first one proves a succsss, as it no doubt will, as New-
foundiand has unlimited water-power and spruce wood.

‘Tne Robb Engineering Co. have received an order for three tan-
dem compound engines, side crank type, for export to Spain. These
engines are to be direct connected to electric dynamos, and were or-
dered by an English kngineering firm for electric tramways at Barce-
lona and Madrid.

A. L. Curry, of Curry Bros. & Bent, Bridgetown, N.S., is in
Labrador in the interests of his firm. He is investigating the possi-
bility of lumbering operations there on a large scale, for the purpose
of shipping to Europe, and if his report is favorable, the firm will build
mills there.—Annapolis Spectator.

RecextLy while J. J. Copp, 2 moulder at the works of Rhodes,
Curry & Co., Amherst, N.S., was carrying a ladle of hot iron from the
furnace, he spilled a quantity of molten metal inside his boot. Before
the boot could be removed the foot was terribly burned, the flesh from
the instep to the great toe being destroyed.

Tue Gravel and Construction Company, of Toronto, Limited, has
been incorporated to construct public and private works, and deal in
building and paving material, with a capital of $30,000. It is composed
of A. Campbell, M., J. Smith and R. L. McCormack, Toronto
Junction: J. P. Mclnatosh, Toronto, and A. H. Royce.

WaLkerrox, ONT., has captured onc of Toronto’s important indus-
tries, the business of the American Rattan Co. having been purchased
by the Walkerton parties, who will remove it to that town. The price
paid for controlling the stock is $75.000. and about 100 hands are
employed, many of whom will remove to Walkerton. The company
was established in Toronto ten years ago with ten year's excmption.

Tue contracts in conncction with the new sewage interception
works at Hamilon, Ont., were awarded as follows- Carpenter work,
R &]. Poag. $1.630: masonry excavation, etc., G. F. Webb, $5.699;
machinery, A. J. Nie, $5.450: plumbing and steam heating, Fairley &
Stewart. $633: roofing, | E. Riddell, $897 : painting. D. Kemp, $19S;
boilers, R. Quinn, S1.050: clevator, Leitch & Turnbull, $475: electric
wiring, $130.

AT Brantford, Ont., the Paterson Biscuit Company is working 24
hours a day. new machinery will be installed, the Verity Plough
Works are working day and night, and coniemplate making large
additions to the works: the Massey-Harris Company which generally
closes down altogether in September. is now running full time; the
Cockshutt Plow Company recently built an addition larger than the
original factory, and will shortly close down a few days to instal a new
bailer plant.

R. A. Lativer Montreal, carriage manufacturer's agent, has as-
signed at the demand of White, Chelloran & Buchanan ; liabilitiesabout
$85.000. The principal creditors arc: Canadian Carriage Co.. Brock-
ville, $13.073.13: Cossit Bros. Co., Brockville, $10,326.28; Brantford
Carriage Co., $5.665.23: \Wm.Gray & Co., Chatham, $4,287.59; G M.
Cossit & Bros., $3.934.37: Deering Harvester Co., Chicago. $3.541.94:
Mclaughlin Carriage Co., Oshawa, $2,300 $2; J. W. Morin Mfg. Co.,
$2,852.50 : Wortman & Ward M{fg. Co., London, $2.402.79: Wilkinson
Plow Co., Toronto, $2.194.06: Chatham Mfg. Co., $1,S07.42: P. T.
Leger, Qucbee, $1,000; Molsons Bank (securities), $10,5;5; Molsons
Bank (mortgage). $3.802.73 : Bishop's College, Lennoxville (privileges),
$3.000.
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O=xE thousand shares have been subscribed in Shawville, Que., to
sink a public artesian well.

Tng Rathbun Company, Deseronto, Ont., has an order for 200,000
square feet of timber for the new railway bridge at Cornwall.

Tur Toronto Paving Brick Co., Limited, has been incorporated,
capital $190,000. The provisional directors are: A. E. Ames, J. Kil-
gour, A. A, McMichael, \Wm. Crawford and ]. B. Noble.

AX Ontario charter of incorporation has been granted to D. B.
Wallace, Simcoe, Ont. : C. M. Richardson, G Deighton, J Flynn, and
F. W. Hodson, Toronto, as the Winnipeg Heater Company of Toronto,
Limited ; capital, $24.000.

AN Ontario charter has been granted to H. C. Hunter, J. D.
Wilson, J. J. Scott, \Vm. Lees, and T. Hobson, Hamilton, as the
Canister Machune Co., Limited, to carry on a packing business and
manufacture cans and camsters, etc.

Tue property of the Guelpb, Ont., Norway Iron and Steel Co.,
Limited, failed to sell at auction on October Gth. It comprises a
complete rolling mill plant, and about 8o tons of rails, boiler plates,
e'c. Jas Naismith, Guelph, is liquidator of the company.

Notice is given by the Ontario Government that all companies
not incorporated must before November 1, 1897, send to the Provincial
Secretary returns of particulars relating to their worh. Failure to
comply with this means a fine of $2u a day, which will be levied, not
only upon the company, but upon all directors, managers, secretaries,
agents, travellers and salesmen, who with notice of such default trans.
act in Oatario any business whatever for such company.

Lorn MotxT RovAL wrote recently to the Minister of Trade and
Commerce to lay before the Canadian lumbermen an opening for their
product in London. He stated that almost the entire metropolis is
paved with wooden blocks covered with a coating of asphalt. The
blocks are described as ** yellow deal,” and are imported from Norway
and Sweden A single block of the yellow deal accompanied the High
Commis<ioner's letter. 1f any Canadian firm were to undertake the
experiment, the Canadian article could be tried in London, and possibly
a very large trode worked up.

AT the meeting of the British Medical Association in Montreal
recently, the question of sewage disposal was opened for discussion ty a
paper written by George Janin, C.E., formerly of the Corps de Pents
et Chaussees of France, and now of Montreal. The title of the paper
was, ©“On the different processes recommended for the treatment of
sewage—mechanical, chemical and cpuration by the arable soil.™ Ina
concise manner the paper described the varicus attempts which had
been made in other countrics to purify sewage, with the indiffcrent
results attending the same  This led up to purification through filtra.
tion or irrigation of permeable soil —a system of which Mr. Janin is an
cathusiastic exponent. It was pointed out that enormous profits had
been made from land on which sewage was poured in Germany and
France Dr Bryce, of Toronto, pointed cut the success of the system
at the London, Ont., Asylum, even in the coldest weather.

ining

atters.

Tue people of Sha“nllc. Que.,
natural gas or petroleum.

Tue Jenckes Machine Co., of Sherbrooke, Que., shipped last week
a complete tramway plant to the Lucky Jim mines, at Sandon, B.C.

Tue Foley Mines, Seine River, Ont, are now installing two 100
h.-p. steel boilers, built by the Jenckes Machine Co.. ol Sherbrooke,
Quebec.

A rEvPorTER for a Quebec paper, on arecent visit to Jersey Mills,
Beauce county, Que , washed a pan of dirt \v.hxch gave 21 dwts. g grs.
of gold

AN cxtensive find of copper and silver-bearing ore is reported from
Pugwash, N.S., on Canfield Creek. \Wm. Murray s the lucky
prospector.

Tue bonng for ol at Pelican Rapids, Arthabasca Landing,
N.W.T,, has been suspended after the shaft had been sunk Soo feet,
the pipe having become choked wuth tar.

\vx. Mires, who recently staked a gold claim in the streets of
Victona, B.C., opposite the post office, is mecting with a great deal of
opposition in bis attempts to work the lead.

Tug 30-stamp mill at the Saltana Mines is almost ready to com-
mence operations.  This mill is probably the most modern one ia the
district, and the catire comy'=te plant with which Mr Caldwel! is
cquipping the property was furnished by the Jenckes Machine Co., of
Sherbrooke, Que.

will sink a well in scarch of

AT Tache station, on the C.P.R., 135 miles west of Port Arthur,
alluvial gold is reported. The finds are said to reach at least five cents
to the pan,

Sreciuens from Gainer Creek, near Ferguson in the Lardeaudis-
trict, British Columbia, were recently assayed at Kaslo Sampling
Works, and were found to be enormously rich in gold.

Tiug Brookfield Mining Co., of North Brookfield, N.S , has placed
an order with the James Cooper Manufacturing Co., Montrea), for a
five-drill Ingersoll-Sergeant compressor, recciver, drills, etc.

Tur Crow's Nest Mine, Melrose, N.S., has placed an order with
the James Cooper Manufacturing Co., Montreal, for a duplex cross
compound Ingersoll.Sergeant compressor, drills, receiver, etc.

Tur Monte Cristo Mining Co., of Rossland, have made a fresh
strike, and have ordered a complete new hoisting and pumping plant
from the Jenckes Machine Co., of Sherbrooke, Que, which has been
supplied {rom their Rossland stock.

Tur statement that the Bannockburn Mining Company had taken
over a large number of other mineral properties in Hastings county 15
unfounded. The company did take an option on several properties,
but the arrangement has fallen through.

ProF. MILLER, of the Kingston School of Miming, was at Bruden-
ell, Renfrew county, Ont., recentiy, assaying some mrneral specimens
which were brought in from the surrounding country. Large deposits
of corundum have been found in this vicinity.

F. Braxcuarp, A. Barclay, R. and D. Mosher, Fort Frances, recently
s3ld mining locations H. W. 53 and 87 to the Necpawa Gold Mining
Co. for $16,000 cash. The property, which is situated in the Maniton
district, near Blanchard Lake, is said to bs very rich.

Tue Hay Island Mining Co., Rat Portage, Ont., has placed an
order with the James Cooper Manufacturing Co., Montreal, through
the Rat Portage branch office, for a complete mining outfit, consisting
of Ingersoll-Sergeant compressor, rock drills, hoisting engine, ctc.

Tae Old Ironsides Mine, at Greenwood, B.C., have got their new
plant, which was furnished by the Jenckes Machine Co..of Sher-
brooke, Que., into position, and are now about ready to ship ore.
This property is expected to enter the list of dividead payers within
the next few months.

Tue agents of the Bank of Montreal in New York received last
mounth from the Cariboo. B C., Hydraulic Mining Companies a cone
of gold worth $61,987 and weighing 3,606 ounces. This is the second
shipmeat from the company’s mines this summer, the first baving been
a clean-up of $70.921 in July.

Tue Cariboo, B.C., Gold Fields, which own ground for one and
three-quarter miles of the bed of Williams Creek, bas at present about
one huodred men at werk coanstructing a ditch, so that whea com-
pleted this company will have about fourteen miles of ditches, with a
capacity of 2 coo inches of water The ditch is nine feet wide at the
top, four feet at the bottom, and two and one-half deep, with a grade
of 9.60 to the mile.

Tue Hall Mines, Limited, Nelson, B.C., has placed an order with
the James Cooper Manufacturing Co., Montreal, through the Ross-
land, B.C., branch, an order for another ten-drill Ingersoll-Sergeant
compressor, and five more Sergeant drills. This is the third compres-
sor plant that the Hall Mines Co. has ordered from this company, and
when it is installed the machinery at the Silver King mine will have a
capacity of twenty-five drills.

Tue n=ws of the new coal discovery in the Codroy valley, New-
foundland, is confirmed. The seam is over six feet wide, and the
quality is reported to be cqual to the best North Sydney. 1t is also
stated that the Messrs. Reid, the railway contractors, on whose land
concessions the seam is found, will commence workiog it at an early
date 1t is altogether probable that in these extensive Codroy valleys
more seams will be found. The Hon. H. }. B. Woods says 60,000 tons
are in sight.

Dr Worrorp Nerson, F.R.G.S., New York, who was in Mon-
treal for the meeting of the British Mecdicat Association, visited the
Calamet mines on the Ottawa River, opposite Bryson, Que. Io refer-
ring to the Meyer mine on Calumet Island, Dr. Nelson stated that
Cbarles L Mcyer, of New York, had associated with him E. P. Cowes,
an Amcrican miner of large expericnce, and Leopold Meyer, of
Madrid. This Meyer mine, he said, yielded a rich argeatiferous
galena, carrying a small percentage of gold. The Russell mine, acar
the Meyer property. forpished a zinc blend, which carried 13 to 15
ounces of silver per ton. From the 45-foot level of that mine a good
ore was being obtained, and it was bagged and shipped to Swanses, in
\Vales. The general ontlook at Calumet, Dr. Nelson remarked, sum-
ming up the result of his visit in a few words, was exceedingly
promising.
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Wa. Kirny, Callendar, Ont., reports a find assaying $18 per ton in
gold at that place.

Some exceedingly rich finds of free gold are reported from around
Lytton, B.C.

Tug boring for oil at Fredericksburg, Ont., has been abandoned at
adepth of 550 feet.

Tue Harvey Hill copper mine, Megantic county, Que., has been
closed, owing to the new duty.

THE coal mines at Lethbridge, N.W.T., will produc:: 12,000
tons per month during the winter,

VERYy rich finds of placer gold are reposted from the north fork of
the McMillan Kiver, another tributary of the Yukon.

AT the Dalhousie gold mine, near Launark, Ont., the shaft is now
sunk to the depth of forty feet and gives good.indications of gold.

J. M. Doucras, M.P., for East Assiniboia, reports at Winnipeg
the discovery of a scam of what is claimed to be aathracite coal, on
the Qu'Appelle River, near Wapella.

Now that there is some question of the iron ore deposits of the.

Bilbac district of Spain giving out, or becoming leaner, 1t might be
advisable for our ironmasters to investigate the iron ores of Newfound.
land. According to Dr. Grenfell there are immense—even unlimited—
quantities of hematite ores of excellent quality at Bell Island, mag-
petic iron and pyrites in many places, and chrome-iron ore in abund-
ance at Port-a-Port There are also deposits of nickel ores, asbestos,
copper, coal, etc., in many parts of thisour oldest and nearest colony.
Weought not to let these minerals drift into the hands of American
firms.—The Ironmonger, London.

Rerorrs to THE CaNaDIAN ENGINEER from «ue Wabigoon dis-
trict show that mining business is rather dull there at-present. As
investigation proceedsit becomes evident that there are some promising
properties there, but a good deal of money needs to be spent before the
extent of value of the claims can be determined. One difficulty is that
a cumber of the claims are in the hands of men whose capital is too
small to develop them, and another is that speculators are holding
their claims at figures that are altogether too high, when it is consid.
ered that many of the properties will prove on development to be non-
payiog.

GRreAT progress is being made at the Foley mine, Rat Portage,
Oat. A contract bas been let to the Canadian Rand Drill Company,
Montreal, for what will be the largest mining plaat in the Rat Portage
district. The compressor has compound steam cylinders operated in
conjunction with a condensor. Air is to be conducted all over the dif-
fereat workings, so that when completed, operations may be carried on
all over the property by means of compressed air asa power. Asthese
workings are scattered, the change will do away with the use of sev-
eral small boilers and effect a very considerable saving in the fuel bill
and the pay roll.

How little is done for the country by even a mine whose ore is
hlghly refractory, is shown by the following picture of the advantages
accruing to Rossland, B.C., from the Le Roi mine: ** The $50,000 paid
as dividends every month to the stockholders of that mine do not reach
Rossland, at least not much of it. It is paid in Spokane, mostly to
Spokane people. Al the miners are compelled te board at the com-
pany’s boarding-bouse, and all the supplies for that boarding-house are
purchased in Spokane. Many of the men have wives and families in
the States, and the greater portion of their wages is seat to their
families, so that Rossland derives very little benefit from its biggest
mine.”

DoriNG the past month the James Cooper Manufacturing Co.,
Limited, of Montreal, has supplied the following mining plants :-—~Cana-
dian Goldfields Syndica«e, Rossland, B.C., for Sunset Mine, a 7-drill
Ingersoll-Sergeant compressor with full complement of Sergeaat drills,
boiler, hoisting and pumping plant; Rath Mines, Sandon, B.C,, a §-
drill 1ngersoll-Sergeant compressor, necessary complement of Ser-
geant drills, boiler, and all accessories ; G. Alexander, Kaslo, B.C., for
Northern Bell and Jackson Mines, a 3-drill compressor, full comple-
meat of drills, etc ; Burley Gold Mining Co., Rat Portage, Ont.,
Ingersoll Sergeant compressor, Scrgeant drills, double compartment
shaft hoisting engine, etc.; Guffey-Jennings Miniog Co., Cariboo,
N.S., an Ingersoll-Sergeant five drill air compressor, drills, cte.

SreaKixG of the cnormous electrical power in the neighborhood of
Cornwall, Ont., a contemporary says. * With 1,000,000 horse-power
at Massena and almost ualimited power on thistiver, fumished by the
Cornwall Canal through the Sheik's Island reservoir, an intemnational
bridge and railways ruaning north and south and east and west, on

* both sides of the river, this section of country offers ansurpassed ad-
vantages for manufacturing industries and general commerce.”

&\c’cﬁc F&shes.

THe Royal Electric Co. is doing the lighting of the Montreal Post
Office building,

Tue long-distance telephone between Ottawa and Boston is now
complete,

AT Veroon, B C., a by-law to raise $12,000 for an electric light
plant has been carried by the ratepayers.

Geo. WiLson town clerk, Glencoe, Ont., calls for tenders for the
electric street lighting of the town for a term of five years.

Tue Electrical Supply Co., of Hamilton, Ont., Limited, bas changed
its name to Electrical Power and Manufacturing Co., of Hamilton,
Limited.

R. C. C. Trenaine and others, of Exeter, Ont., have been in-
corporated as the Exeter Electric Light and Power Co., Limited ;
capital, $15,000.

THE street railway in Victoria, B.C., is being greatly smproved.
Government street is being double-.racked, and a large number of new
motors brought into use.

A porLer explosion occurred recently at the Chambers Electric
Light Works, Truro, N.S. The fine new engine lately put in was seri-
ously damaged. None of the employees were injureG, though there
WEre SOme Narrow escapes.

WiLLIAN BATHGATE, for 14 years manager of the Electric Light
and Gas Company, Winnipeg, Man., has resigned, the company having
been amalgamated with the Electric Street Railway Company. No
successor will be appointed.

Tue directors of the Halifax Street Railway have decided to issue
an additional $2c0,000 worth of stock. This will make the capital of
the company '$800,000. The new stock will be issued to shareholders
on record ia the proportion of one share to every four held. A quar-
terly dividend of 1} per cent. was paid Oct. 1st.

Tiue Bridgewater Power Co., Rridgewater, N.S., has lately been
reconstructing and enlarging the electric light plant, and bas replaced
their three-wire system by an alternating corrent system, for which
purpose they they have purchased a 40 K. W. * S K.C.” two-phase
generator from the Royal Electric Co., and 6oo-light capacity in
t-ansformers.

Geo. EAsTerBROOK, who is about taking his departure for Delago
Bay. South Africa, where he is erecting flouring mills and other indas-
tries for a wealthy syndicate of Canadians, is taking with bim a com-
plete electric lighting plant. The apparatus and material complete are
being purchased from the Royal Electric Co. This, we believe, is the
first instance where a Canadian clectric ligbting plant has been sold
for service in the antipodes.

Tue Kingsville Electric Light Co., a corprration recently orga-
pized in that town, has decided to light the town, stores and resi-
dences by electricity, displacing natural gas, and for this purpose has
bought from the Royal Electric Co. an **S K.C.” 500 light two-phase
generator, with the necessary transformers and material requisite to
wire up 500 lights, which is the amount intended to start work with.
The Kingsville Electric Light Co. has made a contract by which it will
ase natural gas for fuel. It isintended to furnish incandescent and arc
lights, as well as motors.

Tuzg Cockshutt Plow Co., of Brantford, have bougbt additional
premises, and are doubling the capacity of their works. Among the
important changes being made is the substitution of slectricity for
gas. They have placed their order for 2 30 K. W. Geaerator and 250
lights .installed, with the Royal Electric Co. The generator is to be of
the * S.K.C." two-phase type, wound to deliver 120 volts direct to the
mains. This system for isolated lightiog is a radical departare from
the old lines, and is the second instance in Canada where it has been
placed in use for factory lighting.

Tur Penman Manufacturing Co., Paris, Oat., which operates
some of the largest mills in Canada, has made a number of improve-
ments and additions to the mills in Paris lately, and among the im-
provemeots has decided to light their mills by clectricity. The con-
tract for a 505 light ** S.K.C.” machice and the wiriag of the factories
has been awarded to the Royal Electric Company, which purpose
usiog for-this its ** S.K.C."” two-phase alternating current apparatus:
the dynamo wound to deliver to the mains current at 2 pressure that
can be used directly in the lamps, from 100 to 115 volis. This is the
first instance in Canada where alternating current is used for factory.
lighting. It has been held beretofore by electrical mancfactarers that
it was not practical to usc alternating curreat for factory lighting.
Thbis plant will be a demonstration of the jncorrectaess or otherwise of
the theory.
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E. W. Cumminas is enginser in charge of the water-powerdevelop.
ment of the Kootenay, B C., Electric Co.

Tug ratepayers of Lanark. Ont , recently expressed themselves at
a public meeting as strongly in favor of the Lanark county electric
railway.

Tug electric plant belonging to R Prefontaine, at St Agathe, has
recently been considerably enlarged: a new dam and power-house
have been built.

Tug London, Ont, Street Railway and the London township
cecuncil have come to terms, and the street railway extension to Pot-
tersburg is to proceed at once.

C B McAvrustie, Peterboro, Ont., is lighting his new flouring
mill by electricity, andhas placed his order for the dynamo and fixtures
with the Royal Electric Company.

AT Magog, Que., a special committee of the town council has
reported in {avor of borrowing $10,000 to purchase an electric light
plant and develop the water power.

IT is reported that Duncan McDonald, superintendent of the
Montreal Street Railway, will shortly assume the duties of Geaeral
Manager of the Toronto Street Railway.

ANEARN & Sorer, Ottawa, will build the telegraph line on the
New York and Oitawa Railway from Ottawa to Moira, N.Y. 1t will
include a cable across the St. Lawrence River.

A. W. Perres and E. E. Mills have arranged with \V. Foster,
Kaowlton, Que., for the 1 , ver to tun the electric light. It is intended
to give an all-night serve. 2 to residents and on the street at a reduced
rate.

Tue Stevens Manufacturiog Co., Landon, Ont., advertises for sale
in another column, a number of machines in good running order
which have been replaced by its improved Eastern or Imperial
apparatus.

Ax English syndicate with large capital is said to be negotiating
for the purchase of Canadian lighting companies, both gas and electric.
The purchase of Fredericton, N.B., gas company is said to be under-
negotiation.

AN Ontario charter has been granted to F N. Saylor, G. M.
Haldane, J. C. Scott. A Reed, H. McColl, Strathroy, Ont., as the
Strathroy Electric Co, Limited, to supply heat, light, and power:
capital, $20,000.

Tue Hamilton Board of Works recently put through the Hamilton
Chedoke and Ancaster Electric Railway by-iaw of incorporation. It
gives the road the right of way on Queen street south from Aberdeen
avenue to Beckett's Mountain-drive. At Aberdeen aveaue the H,, C,
& A. is ecmpowered to cross the H. & D. line and run along the street
railway tracks from Herkimer street to James and King The new
road has to be running by 1599, and will kave a charter of 2o years.

H. M. Wmrsey, Boston, Mass ; F.S. Pearson, New York; James
Ross, Montreal ; \Wm. McKenzie, Toronto: V. B. Ross, Q.C., Hali-
fax; R. C. Brown, Halifax: B. F. Pearson, Halifax: R D. McGibbon,
(.C..G. C Cunningham, and V. B. Chapman, Montreal, have sccured
a charter and franchisc from the Jamaica Government to build electric
tramways on the island, which will need $500,000 capital or more,
AMontreal and Halifax capitalists are to furnish most of the money.
The carliest construction will be in the city of Kingston and its sub-
urbs. A large power house will be built on the foreshore, and electric
lighting will also probably be provided.

Tue Dominion Government has recently, under the superin-
tendency of D. H. Keeley, C.E., completed forty more miles of the
telegraph linc on the north shore of the St. Lawrence {rom the former
terminus at Pointe Esquimaux, and an officc has been opened at
Puastre Bay. It is intended to extend the line 488 miles more to
Natashquan, where an office will be opencd this Fall. The North Shore
line will sull bz abaut 250 miles from Belle Isle, but it is the intention
to complete this scction as rapidly as possible, so that the eatrance to
the Straits of Bzlle {sle will bein direct telegraphic communication
with Quebec and Montreal

Tue Berlin, Ont..Gas Co has been operating an incandescent light -
ing plant on the threc-wire system, but are now cxtending the incan-
descent lighting service 50 as to furnish light to the residential portion
of the town It has been decided to use altermating current, and the
order has been placed for the new 23uleent —*% the Royal Electric
Co., using the **S K C..” system throughout. Extensive alterations
have been made in the station, and there arc now in position two 3100
k.w Edison 500-volt genertors for furnishing current to the Berlin
and Waterloo Street Railway. The company also operates a local
power service from its three-wire lowtension system besides furnishing
the town with arc lamps, for which purposc it operates two So-light, 4
amp. Ball dynamos.
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Tux proposed purchase of the Chemong and Lakefield railway
lines and their conversion into electric roads, which is announced as
being under negotiation, would mean a great deal for Peterboro, Ont.

Tur \Vhitney Electrical Instrument Co., of Penacook, N.H., and
Sherbrooke, Que., have issued the following circular to their patrons
in Canada, ** \Ve beg to inform our friends and patrons that C. E.
Shedrick will hereafter manufacture and sell our line of apparatus in
Canada. In transferriug to him this branch of our business, we be-
speak for Mr. Shedrick a continuance of the very cordial refations that
havealwaysexisted between our customers and ourselves, assuring them
in advance of an honorable and business-like treatment at his hands.*’
Wemay add that Mr. Shedrick will have sole control of the manufacture
and sale of the well-known Whitney electrical measuring instrument
in the Dominion. He has been manager for the American Company for
the past five years, during which he has worked up a large business, and
now starts on his own account with a thorough knowledge of the
trade, and the good will of a large clientele. Mr. Shedrick has a well-
equippsd laboratory of his own, and has been the inventor of a num-
ber of very ingenious devices in the way of clectric alarms, regulators,
etc. In addition to the manufacture of the Whitney instrument, he
is sole maker in Canada of the celebrated Knott X.ray and therapeu-
tic machines. The factory will remaio at Sherbrooke."

| %lwag ]\/@E’cers.

A CENTRAL office building for the G.T.R. in the business portion
of Montreal is spoken of.

Tugr Baie des Chaleurs Ry. Co., has succeeded, it is said, in
raising the money to carry on construction.

. Nswecosmse, Hamilton, Ont., has been appointed road fore-
man of the locomotive department of the G.T.R.

OwING to the incrca.§cd business on the C.P.R., 200 flat cars have
been ordered from Rhodes, Curry & Co., Amherst.

Tue C.P.R. has placed anorder for 100 box cars with Crossen &
Co., of Cobourg, Ont., who have been delivering in Toronto at therate
of five per week, commencing Sept. 13th.

Tne G.T.R. bas decided to build a thousand box cars for freight

teaffic.  Of this number g00 will be built in Canada at the shops in
Montreal and London. The other 500 have been contracted for in the
United Statcs.

Tue dircctory of the Quebec Bridge Company are calling in
twenty-five per cent. of their subscribed capital before November
15th. Meanwhile the work of verifying the soundings at the proposed
site between the Chaudiere and Sillery is being actively pushed for-
ward.

J. B. McArTHUR, president of the Rossland, B.C., Board o
Trade. said after 2 recent conference with Mr. Shaughaessy, vice-
presideat of the C.P R., that the C.P R. will build a line to Rossland
at once, and capitalists connected with the company will erect a smel-
ter there, so that Canadian ore can be smelted in Canada.

Tug Canadias Pacific Railwvay Company bas completed surveys
for steam tramways to be constructed across the portages, and connect
Lake Wabigoon with the Manitou chain of lakes and the latter with
Rainy Lake, giving casy facilitics for transportation of supplies to all
poiats in the Manitou and Seine River mining regions, and also com-
pleting a circuit from Rat Portage to Wabigoon.

Tue I.C.R. extension to Montreal is being rapidly pushed. The
grading is now completed, and the rails will shortly be laid, and con-
struction trains can run through {from Levis to St. Hyaciathe. There
ate six trains and six hundred men employed on the extension, the
masonry on eleven bridges is progressing rapidly . three new stations
are being built, and the manager says there will be no trouble in open-
ing through traffic on November the first.

Tue Robb Eagineering Co., Amherst, N.S., bas just constructed
and tested 2 locomotive for the new Pole Railway, running from \Wey-
mouth, Digby county, to New France. It resembles an ordinary loco-
motive, boiler and engine mounted on a flat car, the wheels of which
are concave to fit the wooden rails of the road, which are aboot a foot
in diameter. Some years ago McPherson & Co., of Oxford, made one
for the Fossil Flour Company, of Bass River, but this boiler was of

the upright pattern.—Colckester Sun. L.
A REMARKADLE tcst of a recently patented traia signal was made

a short time ago on onc of the Canadian Pacific stock trains between
Winnipcg and Montreal. This new device—the inveation of Rev.
Prof. Devine, S.].. of St. Mary's Coliege, Montreal—enables rmailway
companies to usc clectricity for signalling purposes, instead of the bell-
ropc or compressed air. Prof. Devine claims Jor his train signal three
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important functions: First—It enables trainmen to keep up communi-
cation between the van and engine while trains are in motion, Secondly
—Ou long (reight trains, signals may be given instantaneously to front
and rear trainmen from any car in the train. Thirdly—Danger signals
are glven automatically to front and rear directly a teain breaks in two.
The reverend professor personally superintended the recent successful
test on the Canadian Pacific.

Tue Canadian Pacific Railway have nine parties in the field at
present locating the line of the Crow's Nest Pass Railway. The fol.
lowing well-known Eastern engineers are in charge of thes¢ parties:
Chas. Garden, of Winnipeg, and E. Force of Ottawa, are locating the
line west of the Pass to Michael Creck. Wm. McCarthy, of Ottawa,
and Wm. Burns, of Renfrew, are completing the location along Elk
River west to the crossing. H. W. D. Armstrong, of Toroato, is
working between Elk River and Kootenay River. G. H. Garden, of
Montreal, is closing up his work between Fort Steele and Cranbrook.
W. S. Cranston, of Ottawa, is locating some heavy work along Moyie
T.ake, and W. J. Earl and G. Hanaington, of St. John, N.B., are loca-
ting the line between Moyie Lake and \West Kootenay. The location
of the line will soon be completed to West Kootenay.

Tug reported discoveries of very rich gold bearing quartz in the
Michipicoten district of Ontario are yet unconfirmed. \Vhile there is
certainly gold there in considerable quantities, the extent of the
deposits will not be known till Prof. Wilmott, who has been sent out by
the Ontario Government, makes his report.

FIRES OF THE [IMONTit.

Aug. 31st.—G.T.R. station, at Deseronto, Ont.——Aug. 315t.—
A. H. Davidson’s saw mill, Colpoy's Bay, near \Wiarton, Ont.—
Sept. 5th.—W. N. Roberts' sash and door factory, Renfrew, Ont.
Loss, $15,000. —Sept. 7th.—~David Donaldson’s planing mill,
Lanark, Ont. Loss, about $4,000.——Sept. 17th. - McMillan's 30,000.
bushel elevator, at Emerson, Man. Loss, $15.000.——Sept. 17th.—
The St. Maurice Lumber Company's saw ill, Three Rivers,
Quebec. Damages, $So0.000; insurance, $40,000.——September,
20th.—The Hull Lumber Co.’s mill, Ottawa. Loss, about $100,
000.——Sept. 20th.—The Goldie Milling Co.’s cooper shop, Highgate,
Ont. Loss, $300.——Sept. 21st. —Terreall & Racine’s foundry, Que-
bec, moulding shop and patiern room. Loss, $15,000.— Sept. z4th.—
Damages to extent of $1,000 to the moulding shop of Kingston foundry.
——Sept. 28th.—~Gillies & Co.'s shingle mill, Sand Point, Ont. Loss,
about $8,000.——Sept. 29th.—~Perry & Black’s sawmill, Fergus, Ont.
Loss, $1,200.—0ct. sth.—Damage to Central Prison, Toronto, twine
and broom factories, $50,000.—Oct. sth.—Damage to Graham Nail
Works, Toronto. amounting to $150.

i g)er;enaL

P. S ArcuisaLp, C.E., late chief engineer 1.C.R., is practising as
a consulting engineer.

1. C. Bukree has been appointed to succeed W. B. Mackenzie as
assistant engincer, 1.C.RR.

H. M. Jacgues, B.A.Sc., has been appointed demonstrator in
mining, in McGill University. .

Tue death occurred recently at Truro, N.S., of James Odell, C.E.,
at the advanced age of 75 years.

ALEx. BeGG, cditor of the British Columbia Mining Record, is
dead, at Victodia, B.C., aged 65.

JouN STARrK, a boiler-maker in the C P R. shops, Toronto Junc-
tion, was run over and killed by a train at Guelph, Oat., recently.

] O. Wisaer, who was one of the carliest manufacturers of agri-
caltural implemeats, in Brantford, Ont., died at his homethere, Oct. 3.

RONERT PATTERSON, who resigned his position as engineer at the
Hamilton General Hospital to go to the Klondyke, was drowned in the
Atbabasca.

E. Hay, a member of the Amalgamated Society of Engineers,
who was employed as engincer by the Montreal rolling mills, died sud-
denly, Sept. 24th.

Tue governors of the Kingston, Oat., School of Mines have ap-
pointed H. R. Landis, New York, mining engineer for Qne year at a
salary of fifteen hondred dollars.

M. F. Coxsgrs, B.A., Sc., analyst and assayer, Baok Street
Chambers, Ottawa, whose card appears in another columa, announces
that he is prepared to make analyses and assays of ores, minerals, etc.

Tne chair of mining enginecring, at the Kingston, Oat., School of
Mining, has been &lled by the appointment of Courtney De Kalb, who
Iately resigned a similar gosition in the Rolla School of Mines, in Mis-
souri, U.S.

F. J. Rastrick, architect and civil engineer, died on the 13th Sep-
tember 18th, at hisresidence, in Hamilton. He was a native of Stafford-
shire, England, and had resided in Hamilton since 1853. He was a
member of the council of the Ontario Association of Architects, To-
ronto, and was instrumental in cstablishing the Pablic Library ang
Art School in Hamilton.
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J & R. Wkir, Montreal, recently launched a tug which they built
for W. Davis & Sons, contractors.

A. Devoe, Cape Breton, and John F. Devoe, of Little Bras d'Or.,
have invented a one blade spiral propeliler.

Josers L'EToiLr, of Ottawa, hasinvented a submarine search-
light which was, it is said, successfully tested in the Ottawa River
recently,

Tus amount of freight handled this year by the steamers plying
between Toronto and Montreal, is the largest in the history of both the
R. & O. Navigation and Merchant Line steamers,

PorTer Bros., of Canning, N.S., have completed their steamer
the ** Beaver," which will at once be put on the route between St.
John, N.B., and Parrsboro, Canning and Wollville, N.S.

It is said in London that Sir Weetman Dickinson Pearson's com-
pany bas submitted a proposal to complete the canal from Ottawa to
Georgian Bay, on conditions which are believed to be satisfactory.

Carr. CoaTes, Fort Frances, Ont., and Capt. Mosher, are build-
ing another steamer, ** City of Alberton,” for service on Rainy Lake.
It will be somewhat similar to the “*Maple Leaf,” but alittle more
claboratein finish.

Prans and specifications are out for the construction of a very
large barge to carry coke-laden cars from Comox to Vancouver, B.C.
‘The craft, which is to be built for the Messrs. Dunsmuirs, will be
capable of receiving twelve loaded cars at a time. It will be 190 feet
long, and will bave a beam of 45 feet.

A CHANGE has been announced in the eastern terminus of the
Canada Atlantic Railroad from Rouse’s Point, N.Y., to Swanton, Vt.,
and the extension of the line west from Ottawa to Parry Sound, by
which it is proposed to open a new trunk line between the great lakes
and New England points. It is stated that a line of steamboats will be
run from Chicago to Parry Sound, and at Swanton the Canada Atlan-
tic will conrect with the Central Vermont and the Boston and Maine
Railroads.

Mg. MarGarcH, the Government engineer, has recently returned
from Manitoun, where he has been building 2 dam, which enables ves-
sels of four feet draught to get within seven miles of Rainy Lake, thus
making navigation possible over a distance of sixty miles. Instrue-
sions have also been received from the department instructing Mr.
Margarch to go on with the building of another dam at Dryden, on
\Vabigoon River, which will raise Lake Wabigoon to high water level
and make another stretch of forty miles of water navigable. So that
from the track to Fort Frances can be reached by making two portages
only. There are now four steamers on the Wabigoon, and one on the
Manitou.

A. P. Low, of the Geological Survey, who went to Hudson Bay
last spring with the ** Diana,” has returned to Ottawa. The * Diana
entered Hudson Strait on Jubilee Day, June z2nd.  On July 6th, she
met thick weather, and was fast in an ice pack; on the gth she
reached loosc ice, and on the 12th clear water in Hudson Bay. On
July s6th, Mr. Low's party were landed near Douglas Harbor, a place
Mr. Low describes as affording first-rite sheltes.  On the 16th, the *
** Diana ** steamed away and Mr. Low set forth on his coastwise jour-
ney eastwards. On the 26th thed yawl became fast in the shore ice
and remained until Aug. 1st It was on Aug. 1st the party reached
Stupart’s Bay, where some years ago the observer, after whom the
place is named, cstablished a station. The party reached the southern-
most part of Ungava Bay on Aug. 24th. There at Fort Chimo they
found the Hudson Bay Cumpany's steamer * Erik.”* which had ar-
rived on the 20th from Fort Churchill on the west coast of Hudson
Bay, the carliest passage on record.  The captain reported, however,
that the ice pack had been the most formidable in his experieace of six
years® navigation of these waters. From Fort Chimo, Mr. Low made
a trip in his sail boat across to George River, on the east side of Un.
gava Bay, returning oo Sept. 7th, Next day the boat and ber outfit
were put on the **Erik,”” which took them out of the strait and
around to Nachvak on the Atlantic coast. Dr. Bell and his party
made a very successful survey of the coast. They also traveled for
sevea days into the interior of Baffin Land, and discovered an immense
laiie over o miles long.  He farther explored the region for gold, but
found nothing of much practical use.




Tus hootenay laver and Transportauon Company has a steamer
well under cunstrucuon at Jenmogs, I3 C., for the Fort Steele trade on
the hootenay. She will be 150 feet over all, 30 feet beam, tonnage
25v. Her cylinders are 12 inches in diameter, 12-foot stroke.  There
-will be 22 statervoms, electric hights, searchlight, ctc.

Tue work on the new steamer now bwilding at the slupyard, at
Belfast, Ireland, for the service between Liverpool and America for
the Donnnion Lane, 1s progressing favorably, and the ship will be
dehvered at Liverpool on April 1. The Domimon Line have deaided
to name: the new steamer * New Lngland ©* mnstezad cof ** Dommon,” as
was at first intended. The ** New kngland  will be 50 feet longer than
theCanada, * three tcet wider beam and two feet more depth of hold.
She will carry a cargo of about 15,000 tons measurement She will
have more passenger accommodauons than the *Canada, ' the first
cabin staterooms being more spactous and somewhiat of an improve-
ment in the way of furnishungs and decorations,

A NEw town site 1s being surveyed on the shores of L.ake Win.
nipegosis, where the Dauphin Railway will terminate.

H. Corny, of Belleville, is lighting his distillery and warchouses
with electricity, and has placed his order for the dynamo, etc., with the
Royal Electric Co.

THE Jenckes Machine Co., Sherbrooke, shipped recently one of
its heavy so-h.p. shde.valve engines, with standard steel tubular
boiler, to Desire Thibault, East Hereford, Que,

D. Cuamroux & Bro, Disraeli, are installing an electric lighting
plant, and have purchased for this purpose a 3o-inch Crocker Turbine
from the Jenckes Machine Co., of Sherbrooke, Que

TuEe Ottawa lumbermen have been notified by the Minister of
Marine and Fisheries that the law forbiddiog the dumping of sawdust
into rivers will be enforced at Ottav:a after July 1st.

Tue power statiun fur the Sherbrooke Street Railway, at Sher
brooke, Que, is rapidly near.ng completion, anl the turbine plant
being insialled by the Jenches Mackine Co. is also about conpleted.

Iue Chicoutsma Pulp Co. 1s adding anuther juiach Crocher tar-
bine, arranged to wurk under ;o fuout head, which 15 being supplied by
the Jenches Machine Co, Sherbruuke, mahing the fuurth of these
wheels supplied.

Tue dam at Magog, Que., fur the civic electric light plant is
completed, and the 55 .nch Crucher water wheel, which is being fur
nished by the Jenckes Mactune Cu, Sherbruuke, is eapected tu be in
stalled now within a short time.

Tue screens and wet presses furnished by the Jenches Mactune
Company, Sherbrooke, are nuw arrn ag at the Murgan Falls mills of
the Acadia Fulp and Faper Co., and the whole plant ts eapected tv be
in operation within a short time.

Tue Dominion Paper Co., which 1s extending and enlarging its
mills at Kingsey Falis. have placed an order with the Jenckes Machine
Co., Sherbrooke, for two of their 3o-inch Crocker special turbine
wheels. These wheels are mounted on one shaft, set horizontally in a
steel case, thus doing away with geaning and attendant evils.

A\VATER was turned into the dlume at the factory of the Boston
Rubber Co. at St Jeromc on the 25th ult  The steel flume, which is
350 feet long, 6 fect in diameter, was furnished complete, including a
ss-inch Crocker wheel, by the Jenckes Machine Co, Sherbrooke, Que

Tue Shawenegan Falls on the St Maurice, have been sold at auction
for $so.100 by the Quebec Government, Sept o9th, to D Russell,
Montreal, representing a,syndicate which will produce calcium carbide.
Within 18 months $4.000,000 will be expended in development. The
power zrevertsto the Lovernment on failure to tulfil these condiinns.

Wst. \Warsox, Toronto, recently visited the Penctanguishene
Hotel at Penctang, and made a thorough inspection of the sewage dis-
pusal wuths., M1, Watsun repurted the plant as of admirable Jdesign
and construction, aud only requiring careful operation to maket acom-
plete success.

Marsit & HENIuuRY, who sacceeded to the bustness of the G, &
J- Brown M{g. Co. of Belleville, have been very successful since they
took over the establishment last summer  They have made 20 lumber
cars tor Gilmour & Cu s yatds at Canve Lake, Ont, and 15 cars for
the Soulanges Canal.  They have supplied four steam hoists to Wm.
Uibson, cuntractus, two fur the guatsics and two fut wuth un the Vie.
tona Bridge, Montreal. The quality of their work has been very favor
ably commentcd on.

« MixeraL Wealth of Canada,” by Arihur B. Willmott, Professor
of Natural Science in Macmaster University, has just been issued from
the press of \Wm. Briggs, publisher, Toronto. It is a guide to the
study of the cconomic geology of Canada. The ordinary student of
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the mineral deposits of Canada has not the opportunity of digesting
the contents of the reports uf the Geological Survey, but this work of
201 pages contains in a small compass the main facts conveniently
arranged and in language as plain as can be employed One good
feature is that not only is each mineral found in Canada described, as
it were, in a ¢ character sketch,” but an account is given of the uses
to which it is put, and where it is found in Canada, as far as known
A list of authorities on each topic is given for the convenience of those
who wish to follow up the subject more fully. The topics trgated of
are iron, manganese, chromium, nickel, cobalt, copper, sulphur, gold,
platinum, silver, lead, zinc, arsenic, antimony, tin, aluminum, mercury,
salt, gypsum, barite, qpmitc. mica, asbestos, actinolite, talc, peat, coal,
graphite, petroleum, asphalt, albertite, anthroxalite, granite, sandstone,
clay, slate, limestone, marble, lithographic stone, cement, fertilizers,
etc  Recent statistics of production are given in most cases

THe most interesting catalogue on acetylene gas generation yet
issued is that of the Niagara Falls Acetylene Gas Machine Company
of Niagara Falls, Ont. Besidesa description of the method of manipu-
lating the machine, it gives a variety of useful notes and statistics
relating to the properties of acetylene as an illuminant. Those inter-
ested in the subject will find many valuable points in this catalogue,
which will be mailed frec on applicatjon.

Ix the June issue 6f Tuie Canapiax ENGINEER a selected para-
graph appeared which gave the error recently established in the longi-
tude of Montreal incorrectly. Weappend the correct figures, as con-
tained in Prof. McLecd's report : ** The final value of the Jongitude of
Montreal (the middle point between the two piers of the trausit instru-
ments at this observatory), as determined from the observations of
Professors H. H. Turnetr and C. H. McLeod in 1892, is 4 hours, 54
minutes, £8.6;7 seconds. This quantity is in excess of the old value,
which was obtained by connection with the United States system of~
longitude, by o0.105 of a second. The determinations upon which the
American longitudes have hitherto rested were maue by the United
States Cuast and Geodetic Survey 1n 1800, 1870 and 1572, When it is
conadered that the cable algn(\ls were then sent by the old flash sys-
tem, and that the lungitude operauuns, as conducted by the Americans,
did not inclade an interchange of observers, the accardance of the old
value with that above announced is quite within the limits of error,
which might properly have been assigned to the former."

A vERY interesting experiment with asbestos plaster took place re-
cently, at Washington, in the northwest court of the United States
Treasury Department building. It was a practical demonstration of
the menits of thus plaster fur the benefit of the officials of the Supe:-
vising Architect's Office. Those present were Mr. kouche, chief
computer . Mr. Raymond, in charge of testing and experimental work .
Mc. Adams, chief of the heating and ventilating department, and
Chiel Engincer Watts. In the court was placed a structurc repre-
senting a miniature house, the roof of which was about four feet high,
the interior being plastered with ** asbestic,”” the name by which this
new wall plaster is known  Around the structure were piled kindling
wood, shavings and paper cnough to make a bon-fire to celebrate a
great political victory. After being ignited, the light structure was
immediatcly enveloped in flames, which burned fiercely and furiously,
but to no avail, as they had found a master. After being subjected to
the fire for half an hour an important test was made. A sircamn of
water, through a one and a-half inch nozzle, was poured on the plaster
attached to the sides and roof without any cffect. The plaster did not
drop or crack, but was intact, demonstrating conclusively that it was
fire-proof and far superior, 1n every way, to any plaster now on the
market. Asbestic 1s manufactured by the H. W. Johnas Manufacturing
Company of New York.

FOR SALE (good as new)

20,000 foot 3-In. Bollor Tubes; 20,000 foet 4-In. Bollor ‘Tubes,
Iargo quantity Steam Pipo 1-in. to 0-in., largo stock second-hand
Ratls: Pulloys, Bangors, Shafting, Valves, Gauges, Horocules Bab-

bitt Motal, Solder, otc.
FRANKEL BROS,, °
METALS, SCRAP [RON COTTON WASTE, ETC. 116-130 Ceokce Striet, TORONTO

SITUATI ON WANTED - Young man, practical machinlst, at present engagedin

the editonial office of a mechanical newsaper in New York, desires similar
position whih Canadian publication devouted to the same inteiests. Stenograpber
(speed. 150 words per minute) and typewriter, Age 24 years.  Address M. C,, cate
Canadlan Engineer.

For Sale on Easy Terms.

Patent Rights for Canada of the latest and most improved
methods of sewage disposal and purification. Full information
may be had from the principals, by applying
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