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ROADBED CONSTRUCTION.

Articre 18. Larcer Warterwavs wity Heavy
EMBANKMENTS.

-
When a single box culvert 4 by 5 feet in cross scction N

or, with very long covers and corbels, possibly 5 by 5 feet,
will not carry the maximum flow of a stream, we must either
use double or treble box culverts or an arch culvert.
The intermediate walls of double box culverts may be
made pointed to divide the flow of water, and a screen or
paling may be erected some distance up stream to catch
driftwood, but, even at best, their use is doubtiul for the
same reasous as for double lines of culvert pipes, 1.¢, the
danger of logs, etc., choking up the cntrance, whether an
arch culvert of equivalent area will be cheaper than such
a structure will depend on the availability of brick,
cement or cheaply cut stune for arch sheeting on the one
hand, or of large-sized stones for covers on thc'othcr.

*«This series of papers will be lnucd in book lorm as 3000 as they have
appeared in Titx CaNantax ExGINRER,

TORONTO AND MONIRLAL J:\NU:\RY 1898
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19.—ARrcH CULVERTS.

The selection of materials for the construction of arch
culverts will depend on circumstances; where good
weathering stone can be easily quarried and cut in the
vicinity it will be usually used, but if stone is scarce or
costly, and well-burnt brick plentiful, then brick may be
found cheaper ; of course brick so soft as to be unable to
stand erosion or frost should never be used on exterior
faces or for the arch sheeting. The use of concrete for
arch culverts is yet a very occasional one in America, but
is likely to steadily increase as we have more skilled civil
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engincers who are fumillar wi.h the production of a cheap
concrete with supedor exterior finish, capable of standing
frost and erosion and certain to remain sound for an indef-
inite number of years, which necessitates using absolutely
snund, bigh-grade cements, and until an engincer has the
opportunity of making certain of his cement by system-
atic testing, he is advised to avoid the use of any but the
very smallest monolithic arch culverts, although, of course,
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their construction presents no structural difficulties, beyond
the precaution of defining occasional lines of separation in
the arch sheeting so as to avoid irregular contraction

lines.
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The chief features of arch culvert designing are: —
(@) The shape of the end walls.
() The depth, class anc form of the arch sheeting.
(¢) The dimensions of the arch abutments.

(a) The shape of the end walls will depend on the
span of the arch and its rise.

For small semi-circular arch culverts, say from 5to §
feet span, the retaining head-wall shown, Plate X., Fig.
39, and Plate VII., Fig. 33, is generally used ; for segmental
arches of somewhat longer span the same may be advan-
tageous, but as soon as a larger retaining wall becomes
necessary its use should be abandouned in favor of stepped
wings; the reason for this is that a surcharged retaining
wall, with nothing but mortar to bond it to the back of
the ring stones and often loaded with wet, slippery clay
filling, is liable to be displaced, unless made very heavy,
and thus the designs, as shown, Plate VII., Fig. 34, and
Plate VIII., Fig. 35, of the types shown on Plate X,, are
found more suitable. The choice between straight wings
and flaring ones, or between wings flush with the faces of
the barrel of the arch, and those set back clear of the ring
stones will depend much oa the taste of the designer ; for
small spans liable to catch driftwood the choice should
test on flush wings, with some flare to avoid contraction,
but with larger spans, of say 15 feet or over, a wing sct
back so as to show the arch ring stones will have a better
appearance, and give equally good or better bond between
the wing and the abutment or parapet wall. The small
parapet wall of a culvert with stepped wings is well but-
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tressed and very stable; the wings themselves usually have
a face batter of 1in_12 to 1 i 23, and a section at any
pointsuitable for a level retaining wall (f. e.) about 4 height
<+ batter, their length will be economicaliy curtailed at a
point where the steps are 2 feet or 3 feet above the ground
level. Stepped wings are preferable to those with inclined
copings, as the latter are liable to become dislodged in
time, and do not give an easy means of climbing the bank,
and, also, the coping of a parapet wall of & brick arch
culvert should preferably be a stone one, as bricks are
liable to be displaced by ties, boulders, etc., rolling down
the bauk.

(b) The form of thearcl: will depend on the depth of
bank ; wherever headroom permits, a semi-circular arch is
used, partly because the arch sheeting stones are less
expensive than those for any other than segmental arches,
being all cut from one template, and partly because the
abutments need not be so heavy ; but as the quantity of
cut arch sheeting is greatest in a semi-circular arch the
saving is not very great on the structure as a whole, but
when the depth of bank is the limiting feature, a much
greater waterway can be obtained by the use of arches of
small rise to span, elligtical, segmental, or basket-handled,
at a slight increase in cost. In small arches, it is cheaper
to use roughly cut or even rubble arch sheeting of a
greater depth, than to build one of first-class cut stone of
less depth; but as the span increases, the economy of
carefully cut and bedded arch sheeting will point to the
use of the minimum depth. The workmanship on stone
arch sheeting should be of the quality figured on, and if
cut stone 1s called for, it should be as shown in the upper
diagram of Fig. 4o, because if left narrow at the back,
the mortar that fills up the discrepancy being weaker and
more compressible than the stone tends to throw exces-
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sive loads on the inner faces of the stones ; this is a point
over which too great an amount of inspection can hardly
be given, especially if the stones are of minimum depth.
When deep rubble arch shecting is used, the mortar will
be strong enough to stand the pressures allowed.
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If arch sheeting is of brick a greater depth must be
allowed usually than for stone, unless the brick is of very
good quality and well bondad, and as bricks are not
usually made bevelled unless for a very l..rge contract, and
are all of a uniform size, the bonding of the several rings
ol brick in arch sheeting of several bricks in depth is
not possible except at arbitrary intervals, depsnding on

application ; and in constructing curves of pressure taking
the point of rupture asthe critical point it will be noticed
that these curves pass rapidly toward the back of the arch
sheeting iuto the haunch filling before they reach the
springing line, when a uniform depth of sheeting is used
equal to the depth necessary at the keystone, or slightly
greater ; this makes it evident that there is no such thing

as a semi-circular arch, but that a segment of about 120°
(Co® on each side of the vertical) is a true arch and the

P/afe X
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Jo ,ﬂ W [ ];}'."l': i remainder is really a part of the abutment, and for this
'; ’I‘v{ 'l['; J(ngmu% reason the spandrel (haunch filling) masonry should be
',i&g“ ’ ’:{; - \ Li{ s K\‘ 720 carefully constructed near the springing line and of as good
g s T a class of masonry as the face walls; higher up, however,

ook shectog it may be of rubble masonry as its weight is its only

im' function.
= The foundations of arch abutments are a very im-
; portant consideration, as a very slight settlement will de-
| ==
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range the curve of the arch and endanger its stability. If
the foundation bed is not found to be uniforrly good after
carcful testing with an iron bar, the best way to distribute
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the curvature, when the outer ring is one brick thickness
bebhind the ring inside it, at which point a header is in- /'78'-44‘-
serted; for a circular arch this is about once every 33° of Wrng Abulment o
arc and is independent of the span. Longitudinally both :7regd? boraper
prick and stone arch sheeting should be well bonded also, """ pame

and after the arch has been completed and the centres
removed, a heavy coat of cement mortar (1 to 1) should
be plastered over the back of the arch down over the - =

through the joints. In construction of the arch and span- § )
drel masonry the two sides should be carried up at about ¥
equal rates, as a heavier load on one side will tend to push
over the timber centres.

{c) Arch abutments need not be made of such an expen-
sive class of masonry as that of the arch sheeting. A rock-
faced ashlar about equal to second class bridge masonry is
suitable, and in designing their dimensions duc regard £
must be had to the character of the filling behind the "SS5SR
abutments and the depth of filling over the crown. Centre Sehon

There cannot besaid to beany fixed law by which the

dimensions can be determined. The various theories /‘;‘6’-45-
advanced disagree in vital points. Some take account ofthe w5 44, hnent
horizontal thrusts tending to increase the stability of the sexZzeropes |
abutments, and some do not ; some attempt to allow forroll-  /re+*4e=
ing loads, and others usc only a uniform quiescent load. It

may be said in general, that for small arches where there
is a large margin of safety allowed, and under heavy banks
where rolling loads have little effect, the dimensions as
given by Trautwine are satisfactory, but where it is
deemed necessary to construct a curve of pressv:es,
Scheffler's theory of least crown thrust and neglecting
horizontal forces errs on the side of safety and is easy of

86"
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piles and concrete, if the bearing power of the soil is not
found sufficient,
ARCH CENTRES.
To support the arch sheeting during construction and
give the correct form to the arch a series of timber seg-
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ments with an exterior covering of longitudinal strips or
timbers 1s used, until the keystones are inserted. They
should be designed for the weights they are to carry and
rigidly supported so that absolutely no settlement may
occur. But at the same time each point of support should
be either on wedges that can be slackened, or on cylinders
filled with sand that can be drawn off gradually at the
proper time.  Soon after the keystones have been inserted
the easing process should begin and should be in two
stages. First, a slight easement sufficient to bring ecach
joint under pressure, and in a week or two later when the
mortar has become hard they may be gradually and uni-
formly lowered so as to throw all the load on the arch.
IFigures 41, 42, 43 and 30 illustrate types of centres, and
the wedges are shown in Fig. 41.

Specification for Stoune crch Culvert Masonry.—It
will be laid in cement mortar of approved quality, the
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arch sheeting 'stones shall be of the length, depth and
thickness shown on the plans, or such as the engineer
shall prescribe, and shall be cut accurately on their
intrados, beds and joints according to template, and shall
be carefully laid with a thoroughly good bond lengthwise
of the arch.  The face ring stones shall be left rough on
the face, except a 1} inch intrados draft, and no projection
allowed of more than 3 inches from such draft. The
spandrel filling shall bejrough ' rubble similar to good box
culvert masonry, but of good bed, bond and quality of
stone. The abutments and wings, or head walls and
parapet walls shall be either first-class or second-class
bridge masonry as the engineer may direct. (See bridge
masonry specifications.

THE CANADIAN ENGINEER
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The cost of arch culvert masonry will vary with the
price of stone cutting, price of brick and labor, but may
be taken ordinarily at $6 per cubic yard for rubble arches ;
58 to $10 for second-class arch abutments ; $10 to $1y
for cut arch sheeting; $8 per cubic yard for ordinary
brick arches.

The quantity of masonry in arches of even the same
span and rise will be so euntirely dependent on the height
of abutments and depth of foundations that no table will be
given. The tables given for purposes of approximate esti-
mates in Trautwine * Engineer's Pocket Dook,” will be
found very useful.

ARTICLE 20.—ARCHES.

So much has been wiitten on this subject and the
design of large arches for rivers or roadways, or for
carrymng roads over railways, etc., has received such
elaboratesstudy, that it is outside the range of this work,
but types ot such structures are given on Plate XI., and
many of the remarks on arch culverts wi'i apply to the
larger structures with even greater empbasis, (e.g.), the
importance of immovable foundations, and taking care of
the line of pressures below the haunch and in the abut.
ments, for this purpose the abutingnts are often built with
the beds inclined to the horizontal and nearly at right
angles to the pressure, see [F1g. 36, and in any case should
never be further from such a right angle than the angle of
friction of stone on mortar.

Whether 1n a given case an arch or two abutments
and a plate girder span will be preferable, depends on the
depth of the bank and width of stream, as far as economy
is concerned, but other considerations are the greater dura-
bihty and safety of an arch, its finer appearance and
an absence of repairs.

The use of concrete with steel rods or wire embedded
in the tension side of the arch sheeting has lately come
into use for arches of small rise, especiaily where rolling
loads tend t» distort the arch, the possibility of this form
of construction lies in the fact that steel and concrete have
almost identical co-efficients of expansion.

ARTICLE 21.—BRIDGE SUBSTRUCTURES.

As the size of waterway increases, the cost of an arch
soon hecomes excessive, owing to the heavy abutments
necessary for arches of long span and small height. On
the other hand the cost of bridge abutments increases very
rapidly with the depth of bank, so that we have two
limiting features to guide us tn the selection of the style
of structure most suitable for a given small stream or
creek, e.g., with a 3o-foot span. and embankment 30 feet
high the costs about equal each other. But whenever the
arch does not cost appreciably more than the open span
it should be sclected, owing to the absence of floor repairs
and to increased safety given. It must be remembered
that the addition of a solid buckleplate floor and ballast to
a plate girder will, however, make it practically safe and
alimost eliminate repairs.

When the stream to be crossed is of considerable
magnitude the question of span lengths will be the first
one t. decide upon, which must be done with due regard
to the probable life of iron work and the cost of replacing
and painting it, as well as to the total present minimum
cost of structure.

The approximate minimum cost of structure is ob-
tained when the cost of the trusses, not including the floor
system, is equal to the cost of the masonry, which should
include ti cost of foundations, etc., but exclude the cost of
those portions of abutments of which the function is to retain
the earthwork and not to support the bridge, i.c., the wings,
ctc ; but it is usnally safe to arrange the spans so that the
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masonry will cost slightly less than the iron, because the
estimate of the latter can be made quite accurately, whereas
the actual expenditure incident to river masonry construc-
tion will usually be in excess of preliminary estimates un-
less made with great judgment, especially it deep rivers of
uncertain bottoms.

ARTICLE 22.—BRrivce AnurmeNTs.

The most suitable design for an abutment will depend
on the ground configuration, the position of the face of
the abutment relatively to running water liable to scour,
and to the amount of earth filling avzilable—the various
types in use are shown in Fig. 47. Of these, the tower
abutment is always the cheapest, but can be used only
when the embankment may be made all around it, on
dry ground ; the filling at the sides and front should be
carefully made so as not to endanger its stability, practi-
cally it is used in two cases: First—Often as an abutment
to an iron viaduct, with an adjacent heavy cutting and no
streamn to interfere with the foot of the slopes; and second,
when a ravine is partly filled by a necessarily heavy cut-
ting; but no borrow is convenient to complete the
remainder, and an iron span must be used to bridge an
insignificant stream.

The T abutment consists practically of a pier to
carry the bridge span, and a masonry approach to carry
the track onto the bridge. The objections to the ¢ T”
abutment are, that the mascnry is damaged by vibration
from the trains, and that the front cannot well be pro-
tected from river scour. The first objection is met by
designing the stem of the “ T to be filled with two feet
of rock ballast, to take up vibration ; but the abutment
must be kept well back from the bank of a stream iiable
to scour. The cost of a “T " abutment is less than any
other (except the tower), when the conditions are favor-
able. These conditions are, that it is to carry a deck
truss, and that the stem of the abutment is stepped into
an ascending hillside, thereby lessening the quantity of
masonry in it considerably. See Plate XII, Fig. 46.
Essential advantages of this abutment are that it is prac-
tically in stable equilibrium from earth thrusts as the earth

slupes run around the stem, and that water cannot lodge -

behind it. For through trusses needing wide piers, a
«“T" abutment is not especially economical, unless the
saving on the hillside steps is considerable. The masonry
for the pier should be first or second-class bridge masonry,

but the interior of the stem may be of heavy rubble, with ,

a cut facing, thus reducing the cost of the abutment to an
average price of $8 to S10 per cubic yard.

The « U™ abutment is similar to a “T,” except that .

the stem is split into two parts and separated until con-
siderable filling can be placed between the two parts.
For deck spans up to 25 feet in height and through spans
up to about 3o feet in height, the masonry in this abut-
ment is less than in a “T"” abutment, but above this
height the quantities increase very rapidly owing to the
increased lateral dimensions of the wings, which are
designed as level retaining walls. The class of masonry
necessary, however, is superior in the wings to that of the
masonry in the stem of the “T" alutment, and the
average cost of masonry will range from $1 to S2 per
cubic yard more, or, say, $9 to $12 per cubic yard, so
that it is very seidom less expensive to build than the
«T" abutment, but it is very much used, owing to an
impression that the wings are not affected by the train
vibration. It must be kept well back ftom a scouring
stream, and the toe of the slope in both of these
classes cf abutments should be protected by rip-rap,
if there is any running water. Ancther serious objection
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to a “U” abutment is that it is liable to lodge water
between the wings. This should always be provided for
by weep holes. Whether this abutment is cheaper than a
wing abutment will depend on the allowable slope of the
carth, and also on the economy that can be effected by
stepping the wings into the hillside, see Fig. 48. Some
engineers economize masonry in the stems of “ T " and
wings of * U" abutments by introducing semi-circular
arches of 1o ft. to 20 ft. span, just back of the pier-portion
of the abutments

The wing abutment is usunally used where the ground
is level behind the abutment, and where the face is close to
running water liable to scour, in which case the wings are
flared back about 30° so as to prevent any contraction of
the waterway. This abutment presents a neat appearance,
and the backing may be made of rubble masonry, thus
reducing the cost of the whole to about the price of “ T’
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abutment masonry, i.e., $8 to $1o per cubic yard, but it
has several objectionable features : if the foundation below
footings is deep, to good bottom, the quantity of masonry in
the foundation is excessive. See table XV. (C). And
also, its design as a level retaining wall is always a ques-
.tion of more or less doubt. The ordinary rule of the width
at base, being 4 of the height + the front batter, is satis-

" factory if the filling behind is of average quality, but if

made of heavy wet slippery clay, the structure may be in
danger. Again, in designing the foundation it is necessary
to know that it will always receive support in front or else
the rule of {& must be carried down to the foundation bed.
For these reasons, an abutment with a straight back and
only a tapering to the wings is preferable to one with
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wings flared back, as it does not hold water behind it so
readily and is not under so severe a strain tending to
crack the wings from the body of the abutment. To
increase the stability of a wing abutment the foundation
pit in front should be always iammed solid with clay, or
preferably concrete, up to the ground level, and in cold
climates a frost batter given to the back of the parapet
wall, See Fig. 45. This prevents the frost from dis-
lodging it.

There is a great diversity of opinion regarding the cor-
rect cross-section of retaining walls in general, and in
applying any rule or formula the utmost caution is neces.
sary, because each design is a problem in itself; items to
be considered are: the material to be used for backing,
the manner of placing it, the slope of the natural ground
behind and in front of the abutment, the drainage of the
area behind the abutment, the kind of masonry and mortar
to be used, etc. So many complexities would thus be
given to any theoretical formula that in such designs it is,
1 most cases, best to be guided by past successes and
failures in structures that have been similarly situated,
The actual design of an abutment is very simple, the
depth from base of rail to bridge seat, and the length of
truss will be given, and also the distance apart of the

Oauth 7rem Ok of rat /5 I of Aoormgs
2 S So, _ __35. o

(B.)
FOR THROUGH SPANS, URINGE SEATS 22 FRRT WIDE, CALCULATED
FROM BAKER'S ' MASONRY CONSTRUCTION,™
Not including footing conrses
Depth from base of rail to top of (ootings.

Style of abutment. to s 20 28 30 3% |o'—\

c. yds. c.yds. c. yds, ¢, yds. ¢c.yds. ¢ yds ¢ yds,

Wing abutmene .., .. . 48 104 186 294 436 &88 78t
© T abuimem, canh slopcs ﬂélon 7% 109 300 B 66
R “ - 1 tor 0 120 219 u6 491 676 879
U " “ tlitor 37 107 200 386 630
bl thed " o T tor 3o o 149 71 452 712 1,028

(c)

AREA OF FIRST FOOTING COURSK FOK FOUNDATIONS OF ABUTMENTS AS
ABOVE IN SECTION (A ), ALLOWING £* PROJBCTION ALL AROUND,
Depth from base of rall to top of footings.
- — — -
Style of abutiment. 1 15 20 38’ g0’
sq. ft. sq. ft. sq ll .|. (x. sq. fl. $q. !(. sq ft.
. 205 384 560 797 Loy 330 1,673
202 299 400 499 s¥ 700 Yot

Straeht Wing Abutment ...
I dliulmclll slopesad tos

wT ol 142 2 280 319 419 489 539
R A “ A0 . 193 318 477 G0 917 1,076 1,280
L AR . “orwr o . 139 n3, 323 483 Gty 724 Bob
Tower ™ e e 14 19 96 243 290 337 384

—DPressute on our columns has obliged us to hold
over a number of interesting articles till next 1ssue. Among
them is a description of the new silver-lead mines in the
Ottawa valley, and the further discussion of the Toronto
city hall question.
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trusses, centre to centre. Thus, deck trusses will need a
bridge seat about 16 feet long and 33 to 43 feet wide, while
through spans require bridge seats 22 to 25 feet long and 4
to 5 feet deep. The approximate quantities of masonry
for different styles of abutinents as given in table XV. and
plotted in diagrams, will be understond as extending to a
uniform foundation level, the quantity saved m “T ™ and
«U " abutments by stepping into the hillside must Le
deducted, and the quantity in foundation courses added,
both of which will be so much less favorable for wing
abutmentsin any comparison involving deep foundations
or steep hillsides.

TABLE XV.
APPROXIMATE QUANTITIES OF MASONRY IN Anur\xews
(Aa)
FOR DECK PLATE GIRDER SPANS, BRIDGE SEATS 16 PEET WIDE, CAL-
CULATED FROM DESIGNS GIVEN IN FIGS. 44, 40. 48
Not including fooling courses.

Dcplh from base oh’ail to top of footings,

Stylc of abutment. 10°
R c.yds. ¢, yds c.yds c. yds c. )ds c.)Js. c.)ds
Straighit wing abviment . e vvvieneen 38 [ {31 267 402 $96 Byt
*T*" abutment, canh slopes, 13 to 1... 35 t20 237 366 s38 742 979
T - . 1 tol. 27 77 150 44 362 s00 61

“yU” . “ . }tot.. 43 101 210 338 82 Ss8 1,195
“u" v “ “ t tot.. 3t b 144 243 3 $78 8oo
Tower ** thickness so per cent.

of belfght ..cvvvcverenierene rsees snesares 27 49 79 19 16 322 28

DISPOSAL OF TOWN’S REFUSE.

BY W. M. WATSON.
(Continued from last issue.)

A report just come to hand from London, Eng., on
the work of one city commissioner, states that at Lett's
wharf, where the dust and refuses are carted, the follow-
ing articles of value were found among the garbage
during the twelve months ending September 1st last, viz.,
cheques for £40, £23 135., £31 16s., £42 145. and £3;
a dividend warrant for £27; a demand note for £1,000;
a promissory note for £706, which were returncd to the
ownets and reasonable rewards received, together with a
good deal of money, gold rings, watches and other valu-
ables. From the smail section of London tha use Lett’s
wharf they received besides the above, for old paper,
£541 175.5 old rags, £47 10s.; bottles, £84 10s.; string,
£181 3s. and books, £24. The old metals are not given
in the report, so that there is more to be got out of the
public refuse than many suppose.

Furnaces very similar to what is described in part
can be seen working at Deseronto, Ont., only the fire
boxes are not so large, because they are regularly fed by a
long chute direct from the saws and carried along by a
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carrier chain that feeds each boiler, keeping the fire box
always full up to the top. Shoreditch, in England, com.-
pares well with many towns in Canada, inasmuch that a
large quantity of the refuse that they destroy is shavings
and sawdust from their staple industry of cabinet-making;
that throws a large quantity of heat which is taken advan-
tage of by that small town to supply themselves with elec.
tric light, and it is stated to be a genuine success. To
add to this, they have the income from the sale of metals
and other things of value sorted out of the garbage. We
are told that seven towns that have visited Shoreditch by
deputation are intending copying their method.

The increase during the pust few years in the vnits of
heat extracted from coal, and the fact that it is possible to
convert refuse into fuel, is largely due to the improved
arrangements in building flues, the design of furnaces, and
adding a combustion chamber to mix and re-burn the ga<es
and smoke that are cast off by the fires. This not only
largely increases the units of heat, but also the temperature
is increased, due to the introduction of combined air
and steam blowers, which give a strong blast, as well as
moisture, to the fire, so that the combustion of the fuel
used is increased and the waste products lessened, and
clinkers are prevented from adhering to the fire bars. The
leading blower of this class was invented by a Canadian
named Earl. It is composed of a bunch of fine steam jets
that blow downward through a large taper pipe acting as
an injector, bending at floor line, and passing horizontally
through the brick wall into the ash pit, which has air-tight
doors ; behind the steam jets a pipe made from sheet iron
is conveyed to above the crown of the boiler, so that when
the steam jets are set in motion they draw a swift current
of warm air down, which mixes with the steam, enters the
ash pit, and passes up through the fire bars, coming in
contact with the body of fire at the under side. The suc-

~cess of the refuse destiuctor patented by the Horsfall

syndicate is due to a combined steam and air blower,
similar to Earl’'s. Another of the kind, patented about the
same period by Meldrums, has only one steam jet fixed
near the end of a taper 3-inch pipe through which a strang
current of air is drawn in when the steam jet is working.
The combined apparatus is so small and compact that it
can be easily attached to a Lancashire hoiler.

I take it to be more economical to assist combustion
and to increase the temperature of a furnace by blowers
acting directly on the fire than it is to draw up the fire by
using a long chimney, because when draughts are created
by chimneys the force is at the terminating end of the
heating surface, similar to a locomotive, which has its
blower in the mouth of the smoke stack. I3y using a
chimney to increase the temperature of the furnace, the
hot gases are partly drawn away from the surface of the
heating plates and tubes, the object of the passing
heat being to get to the chimney shaft as quickly as con-
venient, where in most cases the hot gases arrive before
they have sufficiently exhausted their heat on the heating
surface of the boiler.  Proof of this is established when-
ever a chimney is burnt out, which is often the case at
the root, plainly pointing out that thousands of dollars’
worth of fuel has been wasted.

While in England last year, I was shown a boiler
furnace built a few yards away from where the boiler was
set up on the Siemens system—the system by which steam

- is raised from towns' refuses, compelline the fiery gases to

travel and increase their temperature before they reach
the place of work. This one had proved a failure and a
fuel eater, but not from any fault of the system, but from
the ignorance of the designer and bricksetter. The space

between the fire-box and the front of the b.iler, which
should have been a combustion chamber to mix and reburn
the gase., was simply a large straight open space, too
much for the fire to make and keep red hot, so that the
gases leaving the fire made a bee line through the culvert
or large flue, decreasing, in place of increasing, the tem.
perature of the gases. The furnace should have been in
two divisions,’ so that when one received the green coal
the other would be white hot, and the gases both entering
one flue, the gas coming from one with the highest tem-
perature would take up the gases and smoke from the
green coal of the other furnace and burn it, so that they
both would gain the high temperature required. To
enable them to do this the flue should have been some-
what smaller, so that the brickwork would be permanently
as hot, if not even hotter than the fire, and have a series
of fret work or bridges that would split up the gases dividing
them s0 as to be prepared to be taken hold of by the
white heated brickwork of the combustion chamber and
super-heat the gases, giving them probably about double
the units of heating power that they had when they left the
fire bridge.

I have dwelt on this heating question because my
experience in Canada is that some public works
are spoiled in the minor details, or badly and ignor-
antly managed, which wastes a pile of public funds. For
example, what a large anaount of fuel and labor is wasted
in the Toronto cremators that are a bill of expense and
of small use, because the fumes of the foul garbage is often
sent up the chimney to contaminate the atmosphere that
ought to have been purified by being re-burnt in a combus-
tion chamber when the incinerators are newly charged. To
get a good practical lesson on the capabilities of refuse
destructors the inquirer should visit Hamburg, Edin-
burgh, Shoreditch, and Bradford, where the handling of
towns’ refuses is performed on business principl 'S,
with the object of improving the heaith of the inbabitants
and easing their expenses.

In this country we have mzny miles of land covered
with sawdust and other saw-riill refuse, tannery refuse
and similar combustible material that is rotting and throw-
ing off injuricus gases, creating an unhealthy atmosphere,
that could be turned to profit and made to supply the
necarest town or village with light and heat, or to turn the
machinery for some manufactories. It is said that tannery
refuse contains many units of heat, and by using a light
steam and air blower it can be burnt easiiy, yet I saw a
few weeks since three steam boilers fired with bought fuel
within a few yards of a small mountain of spent tan bark
that is an eyesore and a nuisance in the neighborhood.
Besides all this, owners actually go to considerable
expense in erecting plants tu cremate the refuse from their
saw-mills, which looks like wilful waste at the present
time when heat and power can be transmitted many miles
to places where there is a demand for it. It would almost
appear that many of our people overlovk these facts like
the late John Stuart Mill, who made the remarkable
specch in the British Parliament with the object of warn.
ing the nation against the reckless use of their coal, point-
ing out that the supply was limited, and that Britain’s
greatness partly depended on her coal. It had never

" crossed his mind that the sea and other waters could be
made to give fuel and heat, and that the repulsive dirt and

garbage swept up and collected in towns can be made to
act as coal fuel, and give out as many units of heat per
pound as coal was made to givein England forty years
ago, and they are yet a long way behind usin England,
because they blacken the air with the smoke from their
boiler fires which ought to be used to assist in heating.
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There is another waste in cities and towns ; where coal
is used, we notice the commissioners’ carts tip ashes
that contain a large quantity of good fuel. Take a load
of ashes, sift it with a quarter-inch riddle, place the residue
in water for about a quarter of an hour, sift it again, and
sort out the clinkers and other unburnable material ; then
you will find that there isabout half the load, clean washed
carhon, that will burn as easily and give nearly as many
units of heat as small pea coal. It is too bad to throw
such carbon away, when many persons need more heat,
and we depend upon the United States for our supply of
coal.

Persons should never expect a brick setter, except
he has been specially trained, to be able to build
flues that will stand the heat, or turn the
corners and the Dbends properly in a way that
the heat will strike and hug the right places where
it i5 most needed. 1 had a large boiler set in brick
by what I thought, and was assured, was a trustworthy
boiler setter ; but the apparatus would not heat, and on
examination it proved that he had turned the bends of the
flues in a way that the heat st-uck the bricks and not the
boiler plates, and when the error was corrected the boiler
heated thoroughly. Last year I spent a half hour looking
through the miza window that showed the interior of the
geaeral combustion and heat collection chamber, sur-
rounded in a circle with about 20 refusefurnaces, atHam.
merton street, Bradford, England. Each furnace had a
separate combustion chamber for the reburning of its
own fumes and gases, from each of the twenty com-
bustion chambers the gases passed into the large col-
lecting and combustion chamber, which appeared to be
about 20 yards long, 5 yards wide, and 3 yards high. The
outlet of each flue leading from the small combustion
chamber of each furnace entered the large one near the
crown, and the gases of each could be plainly seen as they
entered. There was more variety in the color of the
gases than there is in the rainbow. The exact state of
each fire could be known by the color of the gas the fur.
nace was discharging. If it was a dark red it showed
that the furnace was newly chaiged and the gases from it
even after passing the white hot brickwork of its own
combustion chamber, were of too low temperature, and
that the fumes coming off the burning night soil and
ashes were not properly consumed, and that if such low
temperature gases were allowed to passup the chimney,
they would poison the atmosphere.

Only one furnace was charged at a time, so that the
other 19 were in a state of white heat, or approaching that
point, so that when the low temperature gases from the
new-fired furnace entered the general collecting chaniber
the higher temperature gases from the other 19 furnaces
mixed with it, picked it up, re-burnt it, or we might say
superheated 1t, thoroughly destroying the poisonous fumes
it contained when entering the chamber before it could
enter the long carrying fluesto be used to raise steam by
passing under and through the heating tubesof the boilers.
In this second general collecting and combustion chamber
lies the secret of the general successof the refuse destructor
and the purity of the gases discharged from the destructor
chimneys.

I have now given examples and detailed explanations
to prove that the very best and most useful inventions can
be made worthless and expensive by ignorance displayed
in construction and management— that those towns which
really desire to improve the health of the inhabitants and
reduce taxation, by adopling methods invented by gifted,
thinking men, may easily do so by securing the best and
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most experienced managers obtainable in the labor market,
and do public business on the same lines as well managed
private firms do theirs,

When the Hon. Joseph Chamberlain became the head
of the municipal affairs of the great city of Birmingham,
England, he quickly brought the public business from a
state of chnos to reasonable efficiency. Such a head in
Toronto might be worth at the present time about
forty thousand dollars a year to the public. When
Mr. Chamberlain was lately presented with the freedom
of that well governed city of Glasgow, he stated in his
speech that when corporations undertake such business as
is now conducted by the great municipalities of England
and Scotland, that their officials, the men who are entrusted
with the management of departments, must be men of
special capacity, special ability, or else there will be
indifferent administration and great waste of public money.
Canada wonld be quickly a great nation i it could import
a dozen such men toact as controllers, and prevent public
funds being spent on worthless appliances and excursion
trips of men who pretend to take notes of machinery and
works that they do not technically understand themselves,
and often could not possibly give a valid reason for the
statements maaz in their reports.

(To be continued ). : .

THE LIFE OF GOLD [INES.

Now that many people are beginning to look on gold
mining .s one of the chief industries of Canada, more
interest is taken in all details. of mining processes than
formerly. One of the most interesting parts of the sub-
ject is that touching upon the probable life of mines,
because this is a factor of the greatest consequence to
the operator of the mine, as it affects his profits directly,
and is also a factor in the permanent development of the
country. If we are to have a rush of miners to the
Klondyke, attracted by the placer diggings, we shall reap
only a temporary advantage; but if a great industry can
be built up there in regular quartz mining, as Wm. Ogilvie
the explorer of the country believes, and to that can be
added coal and copper mining as well, the permanent
character of such workings becomes of paramount interest,
Extending at short intervals from Nova Scotia in the
southeast to the Yukon in the far Northwest, Canada
has a stretch of gold-bearing lands which are approached
by those of no other country in the world. If these
mines prove to be even ordinarily rich, the amount they
will contribute to the wealth of the country is incalculable.

The gold mines of the Rand in South Africa are,
perhaps, the scene of the most scientific mining which is
being done in the world to-day, and the results of investi-
gations made by the Rand mines are valuable aids to an
estimate of possible conditions in Canadian mining, though
of course the cases are, at best, remotely parallel.

The economic value of the main reef (Witwatersrand)
was the subject of a paper by W. F. Wilkinson, read
before the Chemical and Metallurgical Society of South
Africa recently. The author discussed, among a number
of subjects, that of the life of the mines in the main reef
of the Rand, 27% miles in length. The data which he
assumes are very interesting, as showing, among other
things, the best scale upon which mining operations in
South Africa are conducted. The assumptions are:
Depth of mining, 5,000 feet vertical ; length of reef on dip,
10,000 feet, on a basis of the Bezuidenville and Rand
Victoria’s borehole sections; one ton—r12 cubic feet;
average thickness of reef milled, allowing for waste, 4 feet.
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Approximate outcrop distance in feet is ........ cer 145,750 a life of, roughly, half a century. ¢ This I consider,” Mr.
}-ch::‘ont*:‘\s ‘lo 5,000 (fcet yen}i:l:;: s 'l"; ..... e ?g Williams concluded, *¢ the very least period that the Rand
cstimated value per ton, 1n shillings (yteld) ........ 3 . o . . . R . "
Gross value in millicn pounds sterling.............. 892 . ° mining industry will be of first-rate importance.
Profits with working casts at 25s. per ton in millions -

of pounds ,....... P 286 ROTARY ENGINE OF CANADIAN DESIGN,
Profits with working costs at 20s."per ton in millions . _-

of pounds....... Ceeeeiiieeeaas Creertrerrees 406 The origin of the steam engine is now known to belong

The result of this estimate shows that for this part of
the Witwatersrand alone a tonnage of 486 (mills) having
gold contents of £892,00¢,000, is available for mining.
From these figures the amounts alrcady won must be
deducted. It may be useful for reference if similar esti-
mates are given, which have been made from time to
time :—

=l
A}

to a period before history began to record anything but
mere polhiical events. Hero of Alexandria produced_a

manuscript, 120 B.C,, in which he describes a number of
primitive forms of water and heat engines, and among the
latter, that shown in the illustration on next page. This
consisted of a globe held between trunnions, the steam
entering from the boiler below through one of these. The

rotary motion is produced by the reaction of the steam,
which escapes from the bent arms. It is supposed by some
that this contrivauce was actually used by the Greek
priests to produce motion in other apparatus. The next
rotary engme is probably the model constructed by Denys
Papin, in 1690, for working pumps and driving paddle

(1 o; o < [
] -
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RoTary ENGINE.
Greatest vertical
Year. depth., Milllon Miles of
. Feet. pounds. outcrop.
Hamilton Smith.......... 1893 3.000-3.500 325 ny
Schmeisser ... ..ocvvenss 1893 3.900 350 13374
Hatch and Hammond .... 1895 5,000 502 27
Becker .v.vieneneiionnnns 1396 5,000 700 20
HaysHammond......... . 1895 5,000 9 per 1 mile
outcrop 1,000
feet depth.

At the present time (1897) the tonnage milled from the
Witwatersrand and district is between four and five million
tons a year. Making allowance for the deep-level mines,
and assuming that double this amount is removed, we get

wheels. This concsisted of a cylinder and a piston, which
was raised by steam pressure, its descent being permitted
by the vacuum produced by the condensation of the
steam.

Every engineer is aware of the loss of power insep-
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arable from the movements of all types of engines now in
common use, and most engineers are familiar with the
almost innumerable attempts made to get the rotary prin-
ciple into practical use. So far the enormous consumption
of steam has been the point at which all inventors have

stuck, and most inventors of rotary engines have encoun-’

tered further difficulties in designing an engine with parts
that will not grind, and yet are steam tight.

In advance of a scientific test we are not prepared to
say that the type of engine we are about to describe sur-
mounts all these difficulties, but a representative of Tux
Canapian ExcINEER visited the works of Messrs. Baird &
Tree, at Woodstock recently, and saw a rotary engine that
had been in daily use over six months, and when taken
apart the internal parts that would be most subject to
wear still show the marks of the hand scrapers. This
would seem to settle the question of steam-tight chests
with absence of grinding. As to the consumption of steam,
the inventors and designers of this engine have an ordi-
nary old upright bailer, such as is used on threshing
machines, and their consumption of fuel is one and a half
cords per weck of beech and maple cordwoud, running
133 hours per day. The eugine operated by this boiler
has a cylinder of 4 inches face and 81 inches inside dha.
meter, the ring piston taking up 6% inches of that. Oat
of this they estimate that they get eighteen horse.power
with steam pressure of one hundred pounds, engine run.
ning at ninc hundred revolutions per minute. They at
first ustd a four inch rubber belt, but had to change it for
a six inch belt and have been operating she following
machinery running from two lines of shafts,l sides counter
shafting : onc engine lathe of four fret swing over shears
and cighteen feet bed, one engine lathe of twenty.two
inch swing and ten feet bed, one engine lathe sixteen inch
swing and eight feet bed, one shaper sixteen by iwenty-
eight inches, one drill press thirty inches, one drill press
twenty inches, one set emery wheels; these, we under-
stand, have been all in operation at one time on fiflty
pounds steam, running at 4oo revuoiations. This engine
is mounted on a light wooden box, and has been run at
between 1,400 and 1,500 revolutions per minute with little
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HERO'S KL.ARV ENGINE

wibration. Our readers will, no doubt, be interested in the
forthcoming test of the large new cngine of this time,
which will take place, we understand, at McGill Uni.
versity, Montreal. Messrs. Tree, Baird and Eldon, the
inventors, designers and promoters arc all young Cana.
dians.

Fig. 1 shows the external appearance of the engine,
with one-half of each of the two circular casings on one
side removed, so as to exhibit the inner mechanism. D

A}

is a hollow cylinder attached to a bed plate D1 ; the hol-
low of the cylinder is not placed ceatrally in D, being
dro;?pcd down a hittle, and thus the main shaft does not
enter at the centre of this hollow. D is cored out so as to

ROTARY ENGINE.

leave a flange on each end or side, and to these flanges
are bolted two circular casings C and C?!, which enclose
the two open ends of the cylinder D.  Into the cylinder D
is placed the ring piston B! (see Fig. 2 and outline), which
is a smaller hollow cylinder placed eccentric to the larger
one, and in contact with it at the top, thus leaving a cres.
cent-shaped chamber D¢, in which the steam acts. The
cnds of the ring piston are enclosed by circular casings or
discs B and B2 (see Fig. 3), which extend bevond its peri.
phery 50 as to have a bearing on the larger cylinder D just
inside of the outer casings C and C?, and thus enclose the
crescent-shaped chamber which is made perfectly steam
tight by means of automatic adjustable packing. The
casings C and C? of course are stationary, but casings B
and B2 revolve with the ring piston on the main shaft, to
which they are attached solidly ; the ring piston and cas-
ing B are one picce, the casing B% being bolted tothering
piston, and all three are solidly attached to the main shaft
A (Fig. 3). The main shaft is propelled by means of
three wings H, H, H (see Fig. 2) which act on the ring
piston.

Figs. 2 and 3 are vertical sections of thc engine, the
one at right angles to the main shaft and the other parallel
te it. They show the relation of the ring piston, the wings,
the shafts, ctc. In the ring piston B are three slots equi
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“ distant from each other, and in each slot is placed a bronze

swivel H' (see Fig 4) with an opening I through which
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the wings slide. Now it will be seen that the main shaft 4
(see Fig. 3 and outline also) passesthrough the outer casing
C, is solidly attached to the inner casing 8, and acts at
the centre of the ring piston, projecting into it a very short
distanc: only; also that the vuter casing C provides a
journal for the shaft. The shaft on which the wings
H, H, H rotate is stationary; 1t i1s solidly attached to
the outer casing C* at ¢3 on the side opposite to the main
shaft; it then becomes a shaft on which the revolving

casing B? is journalled at C3; on entering the ring pistany
hollow it has an offset C¢ and becomes the wing shaft 36

¢4, acting at the centre of the hollow of the cylinder D,
through which the wings sweep.

Fig. 4 shows a section of the ring piston, aslot, a
swivel H1, an opening / for the wings, and the automatic
adjustable packing.

Fig. 2 and the outline, or working drawing, also show
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the course and the action of the steam. The steam chest X
is set in between the flanges of D. The slide valve is
worked by means of a link «motion connected with

the main shaft by an eccentric shaft (sece also -
Fig. 1). By a novel device the lever A, for revers.
ing the engine, connects with the link motion, and
at one stroke reverses the engine. The live steam passes
from the stegm chest to the reversing plug and onward
through a short channel I, entering the crescent-shaped
chamber at the port. Notice again that the ring” piston is
attached to the main shaft, and that the wings rotate on a
stationary shaft attached to the side opposite to the main

shaft, and thus the action of the wings in propelling the
ring piston. Now the live steam, entering the port at the
narrow part of the crescent, acts on a wing until cut off by
the valve,and then expansion acts in the larger part of the
crescent until the wing reaches the exhaust port at D3.
As soon as exhaust commences, live steam begins to act
on the next wing, the power of the live steam increasing
as that of expansion decreases, which gives a constant and
a continuous pressure. The slide valve is so arranged that
steam may be cut off at any stage, and thus allow live
stcam to be economized and expansion to be utilized to
almost any extent ; one up and down stroke of the valve
allows steam to act op the three wings in succession. Not
only does live steam act in the small part of the chamber
and expansion in the large part, and both in treble
succession, but as the expanding steam grows weaker its
leverage on the wing becomes greater as the wing moves
to the port I3, and thus a further use of expansion.
Again, instead of a back pressure at the time
of exhaust, there is a forward pressure, for when

[ ]

. Feg.o.
the wing passes the exhaust port at D3, there isa pressure
against the wing receding from D3 as also against the one
advancing to this port; but the steam surface of the
receding wing is greater than that of the advancing wing,
and thus a resultant forward pressure. The port opposite

to the one used as an intake is used as a supplementary
exhaust for any trific of steam that may not exhaust at D3,
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Friction in this engine is reduced to a minimum, and
perfect steam tightness is secured by means of its revolv-
ing casings and novel system of packing. The crescent-
shaped chamber is enclosed by the revolving casings B
and B2; these casings do not bear on the face of the
cylinder D, although so close that they almost touch it ;
FFig. 5 shows a couple of V-shaped packing rings which
are placed ina groove G* (I11g. 2) and which with springs
£3 act automatically in producing steam tightness between
the revolving casings and the face of 1, and also in reduc-
ing friction to the minimum quantity. Again, where the
ring piston is in contact with the cylinder D, an automatic
adjustable packing block j3 (Fig 2) is used. Also, it will
be clear that the wings in making a revolution do not rub
against the sides of the casings B and B2, as these casings
likewise revolve, wings merely slipping in and out against
them a short distance; the wings, however, do not touch
any portion of the cylinder D in revolving, as they are
packed on their sides and ends with two L-shaped pieces
and a V.shaped block, adjusted by springs, which again
secure perfect steam tightness with a minimum of friction.

ACETYLENE FROM THE UNDERWRITERS’
STANDPOINT.

Since calcium carbide has become an article of com-
merce,and acetylenegasis being employed as an illuminant
especially in country places and small towns where fire
protection is inadequate, the conditions under which the
carbide may be safely manufactured, handled, and stored,
and the resulting acetylene gas produced and employed,
has become a matter of the greatest importance to the
companies engaged in the business of fire insurance. The
underwriters of Ontario have published a set of rules for
the use of calcinm carbide and acetylene gas which are
much more severe than those laid down by the under-
writers of Manitoba. The London Ins. Co., London, Ont.,
the Perth Ins. Co., Stratford, Ont., Wellington of Guelph,
and the Millers' and Manufacturers” Ins. Co., Toronto,
have secured a special report on calcium carbide and
acetylene gas from Prof E. B. Shuttleworth, F.C.S,,
whose wide experience and recognized ability as a chemist
and analyst give his conciusions much weight. \We
append Prof. Shuttleworth’s report :—

In comformity with your instructions ! herewith
submit the result of a study of acetylene with especial
reference to the risks involved in its manufacture and use.
When viewed from this standpoint the subject presents
certain subdivisions, cach of which demnands separate con-
sideration, so that the conclusions formed may be directly
available for insurance purposes. Before entering upon 2
discussion of these questions I would explain that as the
literature - of the subject is, so far, almost exclusively con-
fined to papers and articles which have appeared in tech.
pical and scientific periodicals during the past two years,
I shall take the opportunity of recording those facts which
are likely to prove of interest or value to the underwriter.
1 propose to present the subject under the following gen-
eral headings :—Manufacture, storage and carriage of cal.
cium carbide; manufacture of acetylene at low pressures;
use of low pressure acetylene for illuminating purposes;
use of compresses or liquefied acetylene for illuminating
purposes.

MANUFACTURE OF CALCIUM CARBIDE.

The preparation of carbide as carried on under th.
Willson process, patented in 1894, consists in submitting
a mixture of powdered lime and charcoal, or coke, to the
heat of a powerful electrical furnace, in which the tem.-
perature probably reaches 10,000° F. The lime, which

chemically speaking, is oxide of calcium, is decomposed,
the oxygen being replaced by carbon. In the ordinary
working scale it requires about six hours to effect the
change. The result being a pig of fused carbide weighing
about s00 pounds. The mass is removed by a hydraulic
crane and allowed to cool. This requires about two days,
when the carbide is broken up, by sledges, into pieces
which will pass through a 5-inch opening, and is packed
in strong tins furmshed with a screw-cap and generally
holding 100 pounds. These tins are afterwards encased,
in pairs, in a strong wooden box. This is the plan pur.
sued at the Willson Carbide Works, on the Welland
Canal, at Merritton, from which the Canadian supply of
carbide is, in great part, derived. On October 20th, by
invitation of the inventor, I had the privilege of thoroughly
inspecting the entire works and witnessing all phases of
the manufacture. These works commenced operations in
August, 189€, and are now turning out about sixteen pigs,
or about four tons, per day. A second factory is almost
completed, at a lock lower down the canal, and a third is
being built still further below. The energy at command
in these establishments will equal over 1,500 horse-power.
The factories cost about $30,000 each.

The carbide produced is in exceedingly hard pieces, of
a grayish-black color ; semi-crystalline in structure ; about
two and a half times heavier than water (sp. gr. 2.26).
Commercial carbide is never pure, that of good quality
containing So to go per cent. of the true compound. It is
liable to contain calcium phosphide, an impurity which, in
the production of acetylene, may give rise to spontaneously
inflammable gas, and thus cause accident. This will be
afterwards alluded to. Analyses of European carbide have
sometimes shown as much as 3 per cent. of phosphide,
derived from impure lime, or coke. It is claimed that
the Canadian product is made from lime which contains
only 0.96 of impurity, other than magnesia, and that, as
far as known, it is free from phosphide. This would have
to be determined by actual analysis. Carbide is not
inflammable, does not explode by friction or shock, as
abundantly evidenced by the rough handling it receives in
breaking. It is not affected by dry steam, but when
exposcd to the air, quickly combines with the watery
vapor present, and gradually evolves the gas, acetylene.
This is formed by union with the bydrogen of the water,
the oxygen and part of the hydrogen combining with the
calcium, thus producing slaked lime. In other words,
carbide of calcium, plus water, yields hydrate of calcium,
plus acetylene. In the presence of moist air this change
gocs on very slowly, as the coating of lime formed on the
lumps of carbide acts as a protective. The gas generated
passes off into the air, and under practical conditions, as
in carbide works, is not at all likely to do harm, It has
been asserted that when a quantity of powdered carbide is
brought into contact with a relatively small amount of
water, the heat produced is sufficient toignite the liberated
acetylene, but I have not been able to bring about this
result at ordinary air pressures. The heat liberated is, no
doubt, carried off by the watery vapor gencrated, and the
temperature does not, therefore, rise above boiling.

In the Merritton, Ont., works there were in the same
room four electrical furnaces, in active operation, with
their attendant heat and flame; on the floor were at least
twenty pigs of carbide, some of them white hot, and
several testing in shallow pools of water formed from
leaks in the hydraulic hoist apparatus. 1 was informed
that from August, 1896, until Jan., 1897, the pigs of car-
bide were not cooled by exposure to air, as at present, but
by playing on them with a hosc. The risks of percussion
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were fully represented by the sledge-hammer blows con-
stantly falling on the lumps of carbide, and I saw no
evidence of the production of flame in this way, as stated
by one author. None of the window openings were fitted
with sashes, and in rainy weather, accompanied with wind,
much water would, undoubtedly, blow on to the carbide
distributed over the floor. Radiated heat, heat of percus.
sion, flame, and water, existed concurrently in this apart.
ment, but no injury resulted, and 1 was assured by Mr.
Willson that none had been realized, or was anticipated.

[ believe that buildings for the manufacture of car.
bide should for insurance purposes, occupy a position
combining the conditions present in foundries, and places
where clectrical energy is developed. They should be
built with fireproof walls, preferably of corrugated iron ;
be well ventilated and lofty, so as to provide for the quick
and complete dilwiion, and rapid escape of any evolved
gases.

STORAGE OF CARBIDE.

Much of what has been just stated is applicable to
the question of the storage of carbide. In the avsence of
water the compound is no more dangerous than is so
much limestone. With water there is the formation of
acetylene gas, but, except piessure is thus generated—a
condition which, under such circumstances, is difficult of
fulfillment—there is practically no liability to accident in
the absence of flame. Water and fire together constitute
the clement of danger, while in the case of gunpowder
and other explosives, and with inflammable liquids, as
alcohol, gasoline, turpentine, etc., the latter is alone suffi-
cient. The difference in risk is in some degree propor-
tional to the probability of a co existence of the disturbing
conditions. At the time that the fire took place at the
Polson Works, at the foot of Sherbourne street, Toronto,
there were standing in the building two tins containing
carbide. The heat was sufficient to melt the solder of the
tins, but the carbide was quite unaflfccted It is not likely
that this would have been the case with gunpowder, var-
nish, coal oil, or any of the liquids mentioned. In the
furnace room of the \Villson Carbide Works, already
described, there was stored, at the time of my visit, some
8o tons of carbide, packed in tins and cases, and piled
about ten tiers high. This was stated to be a small stock,
and supplies of carbide had been stored here for more
than a year, without accident, though fire and water were
always in close proximity.

1 am of opinion, with proper provision for keeping
the carbide in substantial, properly sealed, water-tight,
metallic cases, enclosed in woeod in order (o protect the
tins from external violence, and the storing of such pack-
ages in a well-ventilated apartment, the risk would not
at most be greater than with ordinary inflammable liquids.

CARRIAGE OF CARBIDE.

This question may for the most part be decided by
the arguments already brought forward, but there is intro-
duced a new clement of danger in the transmission of the
carbide by water, where there is a possibility of partial or
complete submergence in that clement, and where pack-
ages might be stored in the uanventilated, damp holds of
vessels. From imperfect sealing there might be slow
cvolution, with consequent accumulation of gas, which,
by admixture with air and subsequent contact with flame,
might produce explosion. In order to test whether the
ordinary commercial package was impervious to water an
experiment was made at the Merritton Works, of which
the details were communicated to me. Two 100 Ib. tins
were suspended for several days in the tail-race, where
they were completely immersed and subjected to some
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motion. At the close of the trial one of the tins had
suffered a loss of six pounds of the carbide, and the other
was intact,

I desired to ascertain whether the sudden inrush of
water, and the subsequent application of flame, would give
rise to explosion of an ordinary commercial package. 1
therefore made an experiment, which, from the quantity of
carbide operated upon, might be considered of an ultra.
crucial character. A full 100-Ib. package was selected at
random from a large number. The tin was 12 inches
square by 18 inches in height, and was made of IXX
sheet-steel of 27 gauge, with an opening of five inches
closed by a screw-cap. The cover was removed, a gallon
of water instantly dashed in, and a light applied. The
result could not in any sense be called an explosion.
There was a sudden ignition of the evolved gas, which
continued to burn quietly to the height of about 18 inches
for 10 or 15 minutes, when more water was thrown in, pro-
ducing a slight increase of flame. The gas continued to
burn for about half an hour. The heat produced was
only sufiicient to melt the solder off the screw collar at
the top of the tin. There was some diminution in the
bulk of the carbide, but the larger pieces remaired
intact, and when the crust of lime was brushed off, were
otherwise unchanged. The experiment clearly demon-
strated that, under the trying conditions described, the
ignition of the gas from the admixture of relatively large
quantities of carbide and water would not give risc to an
explosion, while the combustion was not wmore uncontrol-
lable than would have been the case with many inflam-
mable liquids.

I think that the carriage of carbide in the close holds
of vessels should be subject to restrictions, and is attended
with some risk.

MANUFACTURE AND USE OF ACETYLENE AT LOW PRESSURES.

The manufacture and use of acetylene at low pres-
sures, slightly over that of the air, and not exceeding say
1} ozs. to the square inch, must be considered separately
from that of more strongly compressed or liquefied gas.
The latter are of a much more unstable and dangerous
character, and their bebavior towards disturbing agen-
cies is, so far, imperfectly understood. Acetylene, as
before stated, is produced by bringing calcium carbide in
contact with water. One pound of carbide should yield,
theoretically, over 5% cubic feet of gas, but owing to the
impurity and deterioration of the carbide, only about five
fect are produced, manufacturers usuvally guaranteeing
4.66 feet. The reaction is very vigorous, gas being liber-
ated with great rapidity, and with the formation of much
heat.

The gas is of specific gravity, 0.91, and is, therefore,
nearly one-tenth lighter than air and about twice as heavy
as coal gas. It possesses a peculiar and disagreeable
odor—a character which serves as a useful warning of
its presence, and the consequent detection of leaks. At
air temperatures it can be liqueficd by a pressure of about
600 pounds to the square inch, and by extreme cold can
be solidified. Acetylene is stated to be more inflammable
than any other gas, not cven excepting hydrogen. The
point of ignition 15 about goo®, that of coal gas beirg near
1.400°% The flame produced is exceedingly luminous,
being variously estimated at 10 to 20 greater than that
emitted in the combustion of an equal volume of ordinary
gas. The products formed are mainly carbonic acid and
water, with little if any combustible gas containing car-

‘BonZX+gpcse products, as also the heat generated from

ﬂh,mgs', of*8qual luminosity, are much less with acetylene
] .
than coal gas, or carburctted water gas. When acetylene
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is mixed with air in the proportion of three per cent. of the
former, the mixture begins to be slightly explosive; at
little over eight per cent. the maximum explosive effect is
reached, and when the acctylene reaches eighty-five per
ceat. explosiveness ceases, \With coal gas the limits of
explosion are between five and twenty.eight per cent, and
with water gas from nine to fifty-five per cent. The maxi-
mum explosive effect with acetylene is reached when the
proportion is 1 to 12 of air; with coal gas, 1 to 6; and
water gas, 1 to 1. It is thus evident that acetylene begins
to be explosive with a less admixture of air than either
water or coal gas, and that it retains its explosiveness
through a greater range.

If acetylene, at a pressure of over two atmospheres, is
heated to 1,437° F., it is dissociated or resolved into its
constituent elements, carbon and hydrogen, the former
bemg deposited.  Dissociation is accompanied by the
sudden liberation of much heat, with a corresponding rise
of pressure, and consequent explosive effect.  V'hile
acetylene, without admixture of air, is strongly explosive,
it must be remembered that in the experiments by which
this was established, the gas was always under pressure,
and in most cases was heated by the container being
placed directly over a flame of fire. It has not been
shown that at air pressure the gas can be exploded by
heat, shock, detonation, the electric spark or by a white-
hot platinum wire. Though decomposition may be thus
set up it is confined to the point of disturbance, and is not
propagated to the mass of the gas. 1t is asserted that
this result will not follow <o long as the gas is under pres.
sure of less than two atmospheres. If acetylene at low
pressmes be confined in a receiver from which a pipe
passes, the end of which is closed; and at a distance of
five feet from the receiver the pipe be heated to 1,337° F.,
sudden cecomposition, accompanied by sudden pressure,
will take place. If acctylene be passed through a hot por-
celain tube its constituents are polymecrized, or rearranged,
so that the product is no longer acetylene, but may appear
as naphthalene, or other solid or srmi-solid hydrocarbon.
This is the result of heat on uncompressed gas, and indi-
cates a danger in the blocking up of pipes and burners
traversed by heated acetylene.

The impurities of acetylene are due to foreign matter
in the carbide, and as far as relates to the subject of this
wvestigation, are phosphuretted hydrogen, siliciuretted
hydrogen, and ammonia. The two former are spontan.
cously inflammable, and are thus a source of danger, while
the latter wmay attack copper or brass portions of the
apparatus, which, by subsequent contact with moist gas
may form explosive compounds. These compounds con-
sist mainly of cuprous acetylide, and do not appear to be
formed except the copper or alloy is oxidized, or perhaps
only when an ammoniacal compound is generated.  Pure,
dry acetylene does not combine with copper.  The copper
salts arc very seasitive to shock, friction, or heat, and
when exploded may serve as detonators, though, as pre-
viously stated, the explosion 1n uncompressed gas would
be merely local, but under 30 1bs. to the inch the impulse
would be transmitted to the mass of acetylene.

The above facts thus briefly summarized, point out
certain dangers to which the manufacture and use of low
pressure acetylenc is hable.  They may be enumerated as
follows, an attempt having been made at arrangement in
secquence of importance :—

1. Formation of explosive mixtures of acetylene and
air, as produced by defects in generating apparatus, or
escape of gas through fixtures. 2. Production of heat
and pressure by the too rapid decomposition of the car-

bide. 3. Secondary formation of gas by watery vapor, or
the dehydration of slaked lime by the carbide, after the
conclusion of the ordinary process. 4. Generation of
dangerous pressures in apparatus insufficiently provided
with relief attachments. 5. Formation of explosive com-
pounds with copper or its alloys. 6. Production of spon-
tancously inflammable gases originating in impurities in
the carbide. 7. Blocking of pipes by solid hydrocarbons
resulting from polymerization of acetylene. 8. Evolution
of gas from imperfectly exhausted carbide residues.

Before discussing these points, it may be said that
the apparatus for generating acetylene consists primarily
in an appliance for producing the gas, and a receiver for
holding it for distribution. Generators are of two kinds.
In one the carbide is brought in contact with a relatively
small quantity of water, projected automatically; in the
other, the carbide is put into a relatively large quantity of
water.

{1). Acetylene, as has been shown, forms an explosive
mixture with air, as do other illuminating gases. The
question is merely that of degree, and this is indicated by
the figures given, but it must also be remembered that the
acetylene mixture is more powerfully explosive than are
those of the other gases. In forming a general conclusion,
the fact of the different diffusibilities of the gases must
also be taken into account. Coal gas, on account of its
lower specific gravity, would issue much more rapidly
from a leak than would acetylene, but against this must be
set the fact that the latter, being much heavier than coal
gas, would be more hable to accumulate in badly ventil-
ated spaces. In the case of escape of gas from an unlit,
open burner, the quantity of acetylene would be much
less than that of coal gas, not only for the reason stated,
but on account of the dimimshed capacity of acetylene
burners, which only allow about one cubic foot to pass per
hour, while those for coal gas are n=ually arranged for five
times this volume. \When 1hese facts are balanced against
onc another the danger of accident from explosive mix-
tures with air does not appear to be appreciably greater
with acetylene than with coal gas.

(2) That explosion, by dissociation, is possible from a
too rapid decomposition of carbide seems to have been
domonstrated by good authorities in Europe. 1 have
repeated some of the experiments made, in one case operat-
ing on ten pounds of carbide, but, perhaps fortunately,
without confirming the results obtained by others. The
fact that carbide will not combine with dry steam ata
high temperature is against the theory of explosion, which

necessitates the presumption of a temperature of 1,437° F.,

as determined by “Gerdes, of Pintsche's laboratory. If a
lump of carbide be heated on an open fire and sprinkled
with water, inflammable gas is not produced. In view,
however, of our somewhat uncertain knowledge of com-
tmercial carbide, under such circumstances, it is necessary

" to make provision against possible accidents, and this is,

no doubt, one of the objects sought by generator manu-
facturers. With properly constructed apparatus the danger
of accident might be entirely obviated.

(3) The sccondary production of yas, after the first
effect of the addition of water to carbide has taken place,
may always be observed. The heat of the reaction
generates steam, which mixes with the gasin the generator,
and afterwards condenses on the carbide, thus giving rise
to a second, but relatively feebler evolution of gas. The
affinity of carbide for water is also so great that it will
dchydrate the slaked lime, with which each lump of carbide
is coated, thus bringing about slow production of gas.
\While consumption from the receiver is going on there is
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not much likelihood of the accumulation of pressure, but if
the gas is not being used such result would follow, but
could be provided for by a relief valve, or water seal,
opening outside the premises. The danger, like the former,
is dependent on the construction of the apparatus.

(4) Dangerous pressures, from any cause, can be
similarly met.

(5) With regard to the presence of explosive copper
compounds, it has been shown that such are dangerous
in acetylene at high pressures. But authorities agree that
«t air pressure, and when not exceeding two atmospheres,
the effect of such disturbing agentsis that of only bringing
about local detonation, which is not transmitted to the
body of the gas. It has been proved that the presence
of ammonia is the prime cause of the formation of these
copper salte and provision might be made against danger
by the avoidance of copper or brass in the construction of
apparatus.

(6) Several explosions of compressed acetylene are
reported as having possibly originated in phosphuretted
or siliciuretted hydrogen generated from impure carbide.
It is likely that such might be dangerous constituents of
low pressure gas. In view of this some provision for the
inspection or analysis of carbide should be put in force.
This might take the form of a guarantee of purity fur-
nished by manufacturers.

(7) The blocking of pipes by solid hydrocarbons, as
naphthalene is common enough where water gas is wholly
or ia part used, as in Toronto. In the case of acetylene
the danger would not be as great, ard with properly con-
structed generators and burners need not be realized at all-

(8) There is some possibility that in the residue from
generators there might be small pieces of undecomposed
carbide wixed with the lime. These would slowly give
off gas, wlich, by contact with flame, would, it is thought,
be a source of danger. I have examined such residues,
taken from a large generator while in action, but could
not succeed in detecting. by flame test, the presence of
inflammable gas. Gencrators are mostly fitted, -for
economic reasons, with a grating, which only permits of a
passage of small pieces of carbide, or residue. 1 do not
think such residues are as dangerous as wood ashes as
removed from domestic stoves. The above enumeration
fairly exhausts the list of risks involved in the manufacture
and use of low pressure acetylene. The next point of
enquiry is that of ascertaining whether these dangers have
been actually realized. In order to carry out this purpose
I have searched for records of accidents the files of likely
periodicals, and have succeeded in finding notes of a few
cases, though in most of the accounts the information is
meagre, and in some instances indefinite, especially as to
the state of compression of the gas. To these you will
doubtless be able to add others from insurance records.
The following is not given as being complete, but simply
comprising all the cases which 1 have been able to find :

Accident alluded to by Smithells, in remarks on Ber-
thelot and Vieille's communication to the French Academy
of Science. Carbide in generator thought to have become
incandescent from insufficient supply of water. Particu-
lars not given, nor pressure of gas stated. A plumber at
Egremont, Cheshire, constructed and used an acetylene
apparatus. Supposing the ‘‘receiver” to be empty he
took off the cover, the result being an explosion by which
he was so much injured that death shortly after resulted.
The coroner thought the explosion was caused by the
admixture of air with the gas remaining in the receiver.
There is here a possibility of the presence of spontaneously
inflammable phosphoretted hydrogen. Infantereports the
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explosion of a home-made apparatus. Smithells thinks
that it was due to phosphoretted hydrogen, and that the
receiver contained air. Two explosions took place in New
York from the escape of gas from acetylene apparatus.
The presence of flame might here be presumed. Another
New York accident resulted from the cover of a generator
being removed, while a lighted candle was in close prox-
imity. An explosion is said to have taken place lately at
Arkona, Ontario, by which several persons were slightly
injured. The owner is stated to have been in the act of
showing the apparatus to some of his frieads, a lamp being
used as a source of illumination. Explosion followed the
removal of the cover of the generator. The last four
accidents evidently took place with low pressure acetylene,
and were all probably due to the proximity of flame. This
indicates what 1 believe will prove to be the chief source
of danger.
GENERAL CONCLUSIONS,

(1) Calcium carbide factories may be classed in the
same category as iron foundries, with the additional risk
incident to electrical plant.

(2) The storage of carbide should be subject to the
conditions governing that of inflammable liquids. Pack-
ages to be of sheet steel, of at least twenty-seven gauge,
well tinned, having seamed and soldered joints, and fur-
nished with water-tight metallic caps. Packages to be
further protected by being enclosed in strong wooden
cases. Place of storage to be well ventilated, dry and
well drained.

(3) Carriage of carbide, by water, to be held to
involve extra risk.

(4) Carbide to be free from phosphoretted or siliciur-
etted compounds, as determined by analysis, or assured
by guarantee.

(5) Apparatus for generating acetylene to be inspected
and approved before use, and to embody certain general
features of construction to be hereafter specified.

(6) Rooms for the installment of apparatus to be well
drained, free from dampness, and pirovided with sufficient
overhead ventilation communicating directly with the open
air. No fire, flame, or artificial light to be allowed in
apparatus room, nor are such places to be used for any
other purposes than that indicated.

(7) Manufacture of gas to be carried out by a pro-
perly instructed and capable person, and never to be
attempted except by daylight.

(8) Residues from generator to be removed by day-
light, and directly deposited at a proper distance from any
building.

(9) The use of acetylene gas, for lighting purposes,
need not be placed under any special restrictions when the
apparatus is not located in the building, and at a safe dis-
tance from it.

USE OF COMPRESSED AND LIQUID ACETYLENE AND CARBIDE
LAMPS.

It is more than probable that this question will, in
time, become of considerable moment, and demand atten-
tion. In view, however, of the serious accidents which
have already occurred, even in the laboratories of the
.most experienced gas chemists ; and until the peculiarities
of compressed and liquid acetylene are more perfectly

- understood, and better control apparatus has been devised,

I think the underwriter may most profitably decline all
business involving risk with these dangerous substances.

I have formulated, and herewith enclose a draft of
regulations governing the installation and use of gas
machines. 1 have the honor to be, Sir,

Your obedient servant,
E. B. SHUTTLEWORTH,
Toronto, Nov. 1ath, 1897.
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RULES FOR THE INSTALLATION AND USE OF ACETYLENE
GAS APPARATUS.

(1) No generating apparatus shall be installed with-

out the approval of the company has been obtained. Such

appreval shall only be granted after proper inspection by

a qualified person appointed by the company. Makers of *

apparatus may have any particular design inspected, and
to this end shall submit the necessary drawings and specifi-
cations and shall provide facilities for examining and test-
ing the machine, If the inspection prove satisfactory the
approval of the company to this particular formy of appa-
ratus may be secured provided the manufacturer signs an
undertaking that the construction and design of such
apparatus shall remain unchanged and in conformity with
the drawings and specifications deposited with the com-
pany. The cost of inspection must be bor.e by the party
who makes the application. Approved apparatus shall
embody the following featurcs: Generator and gas holder
to be of proper relative proportions, and both of sufficient
capacity for the requirements of the gas consumption of
one day. Generator, gas holders and connections to be
substantial ; not subject to corrosion, and free from any
parts of copper or its alloys. Pipes and connections to be
of sufficient size and not subject to clogging. Adequate
provision by liquid seals for the relief of gas pressure
greater than that of three inches of water ; and for the free
discharge of surplus gas in the open air. Reliableautomatic
device for bringing the carbide into contact with the
proper quantity of water.

(2) Location of apparatus. No apparatus shall be
put into operation in a room in which there is a fire, or
where any artificial light is used, even momentarily; or
where the temperature is liable to fall below the freezing
point. Apparatus room shall not be used for any purpose
other than the manufacture of gas, aud the sturage of the
necessary quantity of carbide. They shall be well
drained, free from dampness, and provided with sufficient
over-head ventilation communicating directly with the
open air.

(3) Working of apparatus. All operations shall
be conducted by daylight, and only by persons properly
instructed in such work, and whose qualifications have
been approved by the company. Residues from generators
shall be removed by daylight and at once deposited at a
safe distance from any wooden building.

(4) Storage of carbide. Carbide for use must be of
guaranteed quality ; stored in packages of sheet steel of at
least 27 guage well-tinned, having seamed and soldered
joints, and furnished with water-tight metallic caps. Such
must be kept on)y in the apparatus room.

(5) The manufacture and use of acetylene at higher
pressure than that of three inches of water is absolutely
prohibited. This restriction to extend to carbide lamps.

—The Ontario Government still has the power ques-
tion before it, and from present indic ations some measure of
relicf is contemplated. 1t is impossible for a Government
which showed such wisdom in its timber policy to stultify
itself by continuing its old ant.-Canadian policy.

—2 correspondent informs us that he has lecn making
experiments with acetylene gas as a motive power for
gas cngines, and finds that when running at ngh speeds,
he can get more power out of acetylene gas than out of coal
gas.. Experiments were made in a rotary enge, and
showed that quicker explosions could be got from acety-
lene than from coal gas. \When running at speeds under
300 revolutions per minute, the difference is not much, if
any, in favor of acetylene; but at 450 revolutions per
minute the advantage is quite marked, and by getting

heavier compression he has been able to run the speed up
to 750 revolutions per minute, with marked results in
favor of acetylene. '

~—The good things of Canada are, perhaps, after all
to be preserved for Canadians, and the resources of our
country used to develop it.  The Ontario Government has
followed out the policy outlined in Tne Canapiax Enci-
nekr and the press generally, and has passed a bill
obliging the holders of new timber licenses to manufac-
ture the logs they cut in Canadian territory by Canadian
labor and on Canadian soil. The Domunion Government
has, 1t is just announced, decided to limit the exportation
of natural gas. 1f suffic.ent pressure can be brought upon
the Dominion Government to induce it to bring into oper-
ation duties against the export of unrefined wnickel, we
may see prosperity ahead of Canada at last.

—McGill University is once more to be indebted to
W. C. McDonald for princely gifts. He recently
announced his intention of endowing a second chair of
Chemistry with $200,000. This, added to the former gifts
of the Chemistry building, equipment, maintenance, and
the endowment of the professorship, makes a total of
$575.000 to this department. The Faculty of Law is also
to be fortified by the addition of $50,000 to the endow-
ment of $150,000 furnished a few years ago. In addition
to this Mr. McDonald intends to institute an auxiliary
fund of $200,000 to be used for the general needs of those
departments which are connected with his name. Mr.
McDonald's gifts to McGillnow amount to nearly one and
a half miilions. .

THE MICHIPICOTEN GOLD FIELDS.

—

The Ountario Government in September commissioned .\.
B. Willmott, M.A., B.Sc., to examine the Michipicowen min-
ing division, which had just been created, owing to the reports
received by the Government of extensive finds of gold in that
neighborhood.  The following paragraphs are condensed from
Prof. Willmott's report to the Burcau of Mines, recently
issued by it in pamphlet form :

* Except a very small area at Cape Gargantua the rocks of
the Michipicoten division belong to the ILaurentian and
Huronian systems.  Of the former system, the almost uni-
versal rock is gray gneiss, finely grained, and not particularly
well  stratified. At many places it becomes thoroughly
granitic in structure, and then is often coarser-grained. At
a few places it was quite pegmatitic.  While usually a dull
grey in color, there are limited localities where a red felspar has
given brighter tone to the rock.  Sycnites are found in small
arcas.  The Huronian rocks are more varied i character.
Massive diorites, diabases and hornblende, and chlorite schists
are most common.  Slates, felsitcs, quartz porphyrics, quartz-
ites and scricite schists are less common. Occasionally con-
glomerates wédre scen, At the contact between the two it
always appears that the Laurentian gneiss or granite has been
crupted into the Hurohian rock, and is therclore later in age.
The schists are nearly always vertical, and strike in various
directions, depending on their relation to the intrusive granites.
No clear distinction could be scen in the field between eruptive
wranites and the ordinary gneiss, and no casc was observed
where a granite had been crupted i the gneiss.  Dikes of
diorite are, however, frequently found in both the Laurentian
and Huronian rocks.

The metal most likely to be found in Jarge amounts in this
district, is gold, though discoveries of nickel, iron, copper and
silver have also been reported.  Almost nothing is yet known
dcfinitely as to the occurrence of any of these.  Gold has been
found at a number of places in visible particles, and in all
cases simply chipped from the surface. At no place in the
division has a pit been sunk to a depth of over ten fuet, and
in all the recent prospecting for gold not more than a single
shot has been put in at any one point.  What little prospecting
has been done has been catircly confined to Lake Wawa and
the canoe route north to Missanabic. Even here few men
have gone more than three miles inland. At the most, a strio
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six miles wide by forty long has been examined, and this in the
most superficial manner, for several reasons. Many of the
prospectors who have recently turned therr attention to the
field are utterly unfitted for the task. Tully three-fourths of
those I met did not know how to pan, and could not tell when
they had quartz of value,” says Prof. Willmott. ‘ Even for
experienced woodsmen this region is a bard one to prospect.
The cliffs are so steep, and in some regions the rocks are so
completely enshrouded in moss that it takes days to prospect
a very small area. The number of quartz veins scems to be
large, to judge from reports given me by prospectors.  Many
of those I saw were very wide, and not infrequently formed
the precipitous sides of high cliffs. In this case they are
somewhat casily traced, often for a considerable distance. In
nearly every case the veins are bedded ones, following the strike
of the schists. On the whole the quartz seems white and docs
nue wsually carry any large amount of sulphides. Iron and

copper pyrites are the chief minerals of the quartz, though
galena and pyrrhotite are occasionally found.
So far the best finds are in the vicinity of Wawa Lake and

either by clectricity or by a small steam or oil engine. The
pump portion is of the type known as the * bucket plunger,”
The plunger, being one-half the area of the cylinder, will dis-
place one-half the volume, while descending, and one-half wlile
ascending. thus cffecting a continuous discharge. The suc-
tion pipe to each will be independent, so that one pump can be
used for circulating, while the other is being used f{or vacuum
or other purposes. As will be observed, the combination is
entirely self-contained, and may be lightened to any extent for
facility of transportation. The engraving is made to scale of
half-inch to the foot, for a combination having capacity to
move five thousand gallons per minute.  This pump s de-
signed by Wm. Golding, M.E., New Orleans.

. THE GEOLOGICAL SOCIEYY OF AMERICA.

—

The tenth annual mecting of the Geological Socicty of
America was held in the Redpath Museum, McGill University,
Montreal, from 28th to 3oth of December.

The ballot for the clection of officers resulted as follows:
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on Manitowick Lake. Similar country rocks are, however,
widely spread, and cqually good deposits are quite as likely to
be discovered in the future. Only a fringe has yet been pros-
pected.  As to placer gold, the carly reports have proved to
be false. The present strcams are but reassorting glacial drift,
and it is not probable that gold will be found in their beds.
As to their old valleys, the casc may be diffcrent, but no one
has yct reached them.  As to other mincrals, little can be said.
Native copper occurs in considerable amounts on Michipicoten
Island, in the formation which on the south shore is proving
so remunecrative. Cape Gargantua is composed of the same
formation.”

IRRIGATING PUMP.

The accompanying illustration shows a type of pump, suit-
able for moving either air or water, and designed especially
for irrigating or drajning land, where the lift is beyond the
cconomic capacity of the centrifugal pump, and where large
volumes arc required to.be moved.  The feature of this com-
bination is, that it can be operated by any power available,

President, J. J. Stevenson, New York city; First Vice-President,
B. K. Emerson, Amherst, Mass.; Sccond Vice-President, G. M.
Dawson, Ottawa; Sccretary, H. L. Fairchild, Rochester, N.Y.:
Treasurer, I. C. White, Morgantown, W. Va.; Editor, J.
Stanley-Brown, Washington, D.C.; Libraran, H. P. Cushing,
Cleveland, Ohio; Councilors—\V. M. Davis (for unexpired term
of B. K Emerson); Robert Bell, Ottawa; M. E. Wadsworth,
Houghton, Mich.

At the evening meceting Dr. Dawson introduced the retiring
president, Dr. Edward Orton, who dclivered the annual address,
selecting for his subject the “Geological Probabjlities as to
Petroleum.” He referred to Sir William Dawson as standing

" high in the list of thosc who had preceded him in office, and

said that, standing within the precinets of McGill University,
they might adopt the words: *“Si Monumentum requiris, cir-
cumspice.” He then proceeded to point out some of the prin-
cipal geological probabilities as to petroleum and its deriva-
tives, and stated that the subject he had chosen for his address
had some peculiar claims on geologists.  Petroleum was a
form of stored power. and geologists knew better than other



men the priceless value of such accumulations  Geologists
kaew that on them the well-bang and progress of the race
largely depended, and that wathout them cnahization could not
love mamtam the pace wlich the meteenth century had set

They knew that these stiks 0f buned hght, heat, and power
were saiall at the best, and that they deartinded tie most care-
fal hushandey  They hoew, tou, that petvoleam and its derna-.
tses, by virtue of thewr essential characteristies, were especially

opposed to waste, aither through ignorance, recklessness, or
speculatne greed, or through all combimed, It would be a
reproach to have the eaperience of Pittsburg and some other
places ndefinitely repeated. it would be a lasung reproach to
have the mportant exploitattion of petrolenm restricted by the
evhaustion of its stochs before the end of the century i winch
it wis begun, and fifty years of which still remaimed.

The programme ncluded some thirty papers, and of those
most interesting to our readers, Prof. Chamberlain read one by
Prot. Warren Upham, on “The Niagara Gorge and St. David's
Channel.” The writer sard that having recently again® examined
the Naagara Fallh and gorge. with especial refeserce to the
alder channet of St. Davd's, the author believes that a most
mpurtant elewent i the hustary of the gorge croson tas been
overleohed by some observers, and that by others its evidences
have been nusunderstood  This paper shows that the small
preglacial steeam which eroded the St David s and Whirlpool
channel, having a great depth beneath the river in the whirlpool,
mu~t have owed for a considerable distance, before reaching
that depth, 1 a gradually widening and deepening ravine, con-
ading with the present gorge along the Whirlpool rapids.
Becanse the Niagara River found there a dnit-filled, narrow
rvme. which it cut o the present ~we of the gorge. “ts
croston tack place w that part by rapids and  cascades.
Southward from the head of the old ravine, the river has croded
s gorge by a great vertical cataract, under which the masses
oi the Nmgara limestone, rolled about by the power of the
waterfall, have worn the river bed to a maximum depth of
nearly 200 feet beneath the water suriace. The narrowness of
the gorge along the Whirlpool Rapids is therefore attributed
1o the conditions of the river crosion here mdicated, rather than
to decrease oi the volume of the river by diversion oi the water
of the upper lakes 10 flow from Lake Huron eastward. Studies
of the glacial Lake Agassiz convinee the author that the pro-
gress of the epeirogenic uplift of the nosthern United States and
Canada from the Champlan depression was too rapid to accord
with the bypothesis oi any outflow from Lake Huroa toward
the cast duning the long tme that would be required for the
Niagara Ruer, while thus dimmished, 10 crode the gorge along
the Whirlpool Rapids  The explanation here given accords
mamly with Dr Jubus Poblman's discussion of the Naagar:
listory. but dufers concerming the age of the nver and of post-
wlacual tnie, which s estimated, as from Proi. N. H. Winchell's
discussion of the Falls of St Anthony, to have been between
3.000 and 10.000 yeurs.

Fraoh B oTalor, of Fort Wayne, Ind, contribated sume
“Notes o othe Moranes of the Georgian Bay Lobe of lee-
Gieet ” He ~aid, when the ice-sheet had retreated in the basin
ui ke Huron su far as to leave the sumnut of Blue Mountau,
with of Georgian Bay, uncovered, there sull remauned a well
defined glacial lube projecting towards the southeast, nearly to
Toronte and castward beyond Lake Simcoe.  This lobe was
divided in two parts by the Penetang peninsula, the larger one
extending southeast irom Nottawasaga Bay, and the smaller onc
extending cast, svutheast from Matchedash Bay, Recently the
moraines i the castern limb of the Nottawasaga lobe were
partially explored and a well defined serics of five morainces
was found filling the interval from the head of Geurgian Bay to
the “Oak rudges” north of Turonto.  Durning the later stages
of this lobe there was a glacial lake covering Lake Simcoe and
« wonsiderable area tu the cast. and probably held up on that
sude by a lube projecting frum the north-cast up the valley of the
Trent River.  Its beach 1s 9o to 100 fect above Georgian Bay.
runnig S. 6o deg. B Some of the morames runmmng along
the vast side of Lake Huron were also traced northward to the
vicinity of Durham and Flesherton.

Proi. F. D. Adams, of McGill Umversity, recad some notes
on the “Geology of Montreal and Vieumty.”  All of thesc
papers were purely techncal in their character, and were chicfly
interestng to scientific men 1n genceral and geologists m parti-
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cular.  Prof. Adams™ paper was a most exhaustive one, and
dealt with the geological formations of this portion of Canada
trom the post-phocene period onward  He especially drew
attention to the voleanic nature of the district of Montreal, to
the large deposits of Trenton limestone and Utica shale to be
tound hercabouts: to the presence of marine fossils at the base
ot the mountam, wlieh, he said, went to show that the Jistrict
now lying between the river and the mountain was at one time
submerged i water and ice, thus making an island out of
the moumtain, The first shore line was in the middle of Beaver
Hall Hill, the next at Dorchester street, and another at Sher-
brooke steeet, besudes several others, at which heights the niver
hied remained for some time.  The mountain is 8oo feet
lgh, and the lughest shore line is 623 feet high, so that
when  the  water was at its  highest there was  always
A samall astand. e alo pomted out the character of the
difierent stratas of the earth and rock which had been met with
w excavating the foundations of Montreal's principal buildings,
and in conclusion gave a brief summary of the topography of
the island and the changes which had taken place therein since
the days of Maisonncuve.

Dr. H. M. Ami gave an account of “The Mastodon in
Western Outario,” speaking particularly of the remains of three
which hid been found—two in Essex County, and one in Nor-
ol County—iund describing the sedimentary  formations m
which they occurred.

Dr. Robert Bell, of Outtawa, read two papers—one om
* Mastodon and Mammoth Remains found near Hudson Bay,”
and another on ** Fassil-like Forms in Sault Ste. Maric Sand-
stone.”  Under the former heading he gave an account of the
discorvery of some mastodon bones in 1877 near the junction of
the Mattagomi and Missinaibi rivers, to form the Moose river,
in the southern part of the basin of Hudson Bay, and describes the
superficial deposits in that region, and of the finding of a pecu-
hasly small mammoth’s tooth on Long Island off the Eastmain
coast of Hudson Bay.  He discussed the question of the specific
wdantity of this small mammoth with the common speries of
more southern latitudes in North America. Under the second
heading  he stated that m the bottom of the pit which was
eacavated in the sandstone for the canal lock un the souta side
of the Sanlt Ste. Marie in 1891, a bed was found covered with
very distinet markings, which in some respects resemble large
plant remains, but they are probably casts of desiccation cracks
The author’s remarks will be illustrated by photographs of four
largre specnuens.,

Prof A. P. Coleman treated of ““Clastic Huronian Rocks of
W estern Ontario, and the Relation of Huronian to Laurentian.”
He spoke of the rocks themselves, and of their arrangement in
the region. and a few remarks on the same subject were made
by Dr. Bell. who had worked geologically in that district.

Other papers of Canadian interest were contributed by Sir
Wm Dawson, R. W. Ellis—Notes on the Sands and Clays of
the Ouawa Basin; Bailey Willis—Drzift Phenomena of the
Puket Sound Basin; Frank D Adams—Nodular Grante from
Pine Lake, Ont: Nevil N Evans —Chemical composttion ot
the Granite from Pine Lake, Ont., E. A. Barlow—On the occur-
rence of Corundum in North Hastings, Ont., Frank D. Adams
and Jno T Nicholson-- Experiments on the flun of rocks now
being conducted at McGill University.

FIFTY YEARS IN TELEGRAPHY,

The Toronto Club gave a complimentary dinner on
December 22nd to H. P. Dwight, president and general manager
of the Great North-western Telegraph Company.  The occa-
cion was the 69th birthday of the guest of honor, and the cele-
bration of the jubilee of his connection with the telcgraph
service  Many of the mnost distinguished men in Canada jvere
present at the banqucet, and letters of regret were read from
others who were not able to be present.  In replymg to the
taast of “the guest of the evening,” Mr, Dwight read a sketch of
his carly life and connection with the telegraph business, from
which we take the following cxtracts:

“I was brought up,” said Mr. Dwight, “on a small farm of
25 acres, near Oswego.  When about cighteen years of age
the erection of a telegraph line had just been completed between
Oswego and Syracuse, and I made application and obtained
permission to ecater the Oswego office in order to learn the
business of an operator. I had hezrd about this time that a




telegraph line was being built by the Montreal Telegraph Com-
pany in Canada, where I obtained employment on the line
which had been erected during that season between Quebec
and [loronto, a distance of 500 miles, ¢ which some 12 or 13
offices were being opened.  Mr, Wood, I might mention, was

H. P. DWIGHT.

the first pupil of Prof. Morse, and one of his most intimate
friends.  We took instruments along with us, and opened the
office in Belleville the following day, where I was left in charge
and where 1 performed the duties of both operator and mes-
sengzer, and remained for a couple of months. At the end of
that time I was ordered to Montreal, to take my place in that
oftice as an operator. and remained there until the spring of
1850. \While acting as operator [ also acted occasionally as
messenger, batteryman, line repairer, and in fact did every.
thing more or less that was necessary to be done in coanec-
tion with the business of the office.  During the time I was
in Montreal our staff consisted of four or five persons. O. §
Wood, our superintendent: myself, as chief operator (and some-
times the only onc), onc or two clerks, and one messenger, a
faithful old soldier who delivered messages with a good deal
more reliability than speed.

In the spring of 1850 I was sent to Toronto to take charge
of the company's business here, and to be in a position to
recommend such extensions in the Province of Ontario as
might seem desirable.  During my first year in Toronto [
sent and received myseli on the instruments every message
which passed over the line to and from this point. I had rot
been long in Toronto before I began to suggest to the head
office various extensions of our lines. and as these suggestions
were almost invariably adopted T grew bolder and more reckless,
unul the head office began to get nervous and frightened. Tt
was finally concluded. iowever, and T was notified by our super-
mtendent, that T should do as T hiked. it only bemng required that
1 should gine notice cach winter of what hines I proposed tg
brald during the cnsuing season.  During the following years
arrangements were made for building a line along the Great
Western ratlway. and from time to tume other raways, as they
were projected and built in Ontarto. such as the Port Dover &
Lake Huron, the Toronto & Nipissing. the Northern, North
Simcoe. Port Hope, Peterborough & Lindsay. the M:dland,
Graud Junction. Hamilton & Lake Erie. Hamilton & North-
western, Lake Simcoe Junction, Welland, Wiitby & Port Per-y.
the Victoria, the Toronto. Grey & Bruce. cte.  Not only dud
we arrange to build lines along these different railways. wost
of winch were afterwards consolidated with the Great West.era,
and the Great Western, and finally all the others with the Grand
Trunk. but we also covered all the principal highways iu the
province. I remember well an oceasion when a rather sarcastic
enquiry came from the sccretary of the Montreal Telegraph
Company as to whether 1 had found any more sawmills to
which 1 proposed to extend the lines. The policy of extension
adopted, however, turned out to be a fortunate one, and to-day
the map of wires covering the country looks like a thickly-woven
spider’s web through which a fly could scarcely escape. There
is hardly a town or village of the least importance in the country
wkich is not included in this network of lincs, to say nothing
of the present telephone system, so that instantaneous electrical
communication is almost within the reach of every man’s door.

When I commenced my career as an operator there werc
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only two ralways m the country, a short hne of nmmme nules
between Montreal and Lachine, and the other between La
Pranic and St. Johns,  There was not a mule of railroad m
Ontario or any other part of the Dommion, and as lustrative
of how one enterprise may help another, it may be said that
railway trafic is cnormously increased by the assistance ren-
dered by the telegraph in facilitating the movement of trains.
The tariff on messages in the early days was reckoned in
Halifax currency. On any extensions of the lines a small
additional rate was charged, until after a great many extensions
charges ranged from 1s. 3d. to 35. or 6s., and 1t became
question for careful consideration as to itow the matter might be
simplified. My advice was asked in the matter, and 1 procured
statements from all the different offices showing the exact
number of messages handled under the different rates. It was
discovered that over 9o per cent. of the messages sent were
under the lower rate, and conscquently between offices the
nearest to ane another. [ submitted a report ta shaw that
the difference between these high rates and a uniform rate of
25 cents would involve no great loss to the company, while 1t
would appear to the public a very great concession. and recom-
mended that the uniform rate should be adopted, which was
done.  The consequence was that business soon began to
increase between the remoter points on the line.

Our system of telegraphs is in some respects precisely
the same as when I learnt the business 30 years ago, but there
have been many ingenious improvements made wn the instru-
ments, and in the use of the wires.  One of these imyrove-
ments is what is known as the quadruplex system—that is, the
use of one wire between two terminal points—Toronto and
Montreal. for instance—made to answer the purpose of four—
one real wire, three phantom wires.  Four operators do duty
at cach end of the line and work independently, precisely as if
there were four szparate wires. Before this method of using
the wires was discovered such a thing would have seemed as
impossible as it would now to make a smuis railroad tra k
answer the purpose of four independent lines  These clectrical
matters are full of wonders,

RING JOINT FOR PIPES AND TUBES.

An interesting exhibition of a new method of joining iron pipes was
recently given at John McDougall's Caledonia Iron Works, Mon scal
It is known as the Ring Joint method, and the necessary parts are a
strip of cold sheet lead, a wedge ring, made from a bar of iron or steel,
ridged along its interior length, sheared to size and bent into a ring
with open ends,.and a compression ring, which is a rigid colliar of
wroughtYiron or steel on a plain casting., having its inner surface
tapered 1o the form of the wedge.

The application of this joint is simple in the extreme, The strip
of sheet lead is placed around the pipe with its ends slightly over-
lapping . over this is placed the wedge ring and the rigid compression
ring is lightly fitted over the whole. The pipes are then carefully

adjusted and the series of rings placed over the joint. By the appli-
cation of mechapical or hydraulic pressure the compression and wedge
rings are forced closely together. The wedge ring, being open, is
powerfully contracted by the collar and thrusts its ridges into the
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sheet lead, contracting it at the same time, thus producing a coutact
which approachies positive amalgamation

This joint can be used on any kind of pipes  cast iron, welded or
riveted iron and steel pipes, or on rolled longitudinally scamed pipes,
such as Williams® patent  No bell sockets or specially formed ends
are necessary, and cut pipes may be used.  There is no waste of lead,

and, since it is quite cold, no injury need result 10 the composition on

coated pipes  The joint can be quichly removed by a few smart taps
with a hammer on the compression ring, and without any damage or
loss of material.

RING JOINT SHOWING METHOD OF APPLICATION.

The joint may be employed in dry or wet trenches, or under water,
and is applicable to all diameters ranging from ocdinary gas tubing up
to the largest street mains, and is suitable for all work for which cast
iron pipes are used in conveying gases. vapors and fluids

For closing the joint on pipes and tubes of small diameter, the
machine employed 1s a combination of tongs operated by hand screws
Pipes of large diameter are joined by means of a machine consisting
of three small hydraulic presses operated by a bhand pump. These
tools are easily portable and can be carried along the pipe track by
hand, or suitably mounted on a hand cart.

During the exinbition two ron pipes of about 13 inches diameter
with plain ends were joined by this method and subjected to a water
pressure of joo feet with perfect success  The inventor is D. ].
Russell Duacan, of Victona St., l.ondon, who was in Canada recently
and 1s alrecady known to our readers, and the sole agents for Canada
are J. W. Pyke & Co., of 33 5t. Francois Navier St, Montreal.

A number of well known engincers and manufacturers who wit-
nessed the eaperiment, expressed their confidence in the success of the
process, and it is the intention of Messrs. Pyke & Co. to put the new
process on the Capadian market by cither leasing the machines on
royalty to users or selling the rights to manufacture the machine.
They are open to negotiate with responsible parties to this end.

LITERARY NOTICES.

The National Brick Manufacturers' Association of the United
Sta es appointed a commission in February, 1895, to make such tests
of paving brick as could be used as standards. This commission has
now reported in a pamphlet of 110 pages, containing 34 tables of tests
and a large number of diagrams, of great importance to every engineer
who has todeal with the brick-paving problem. These tests and calcu-
lations ar.: issucd as being thoroughly rehable, the committee having
in view especially the establishment of standard tests that would prove
ample for municipal authoritics

Those who have read the book *1n the Days of the Canada
Company,” by the Misses Robina and Kathleen M. Lizars, will be
keen to read any fresh contributions from the same source, and when a
new book was announccd the other day dealing with the rebellion
times in Canada, therc wcre confident anucipations of a good treat.
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The book has appeared and our anticipations have been realized.
* The Humors of '37,” is not ar ill-chosen title as might at first sight
appear, for taking the word humor in a broad sense we have in thisa
judicions and appetizing mixture of “the grave, the gay, and the
grim " We should expect in a book on this subject plenty of the
grave and grim, but we do not always associate gaiety with treason,
though fun is often tumultuous In this work of 360 pages, the
reader will, however, find instruction and amusement combined with a
tact and instinct possessed by few writers  To the old, the ** Humors
of *37 " will recall many a scene of those exciting days, while to the
young it will give much solid information in an cntertaining garb
relating to a great crisis in Canadian history The book is published
by Wm Briggs, Toronto, and like all the recent publications from
this house is excellently printed.

Undoubiedly the book of the year on South Afnca is that written
by Poultney Bigelow, at the request of Harper Bros., New York, by
whom it is published. [t was fortunate for the author that he had
written his other interesting book, the * History of the German
Struggle for Liberty,” before his visit to South Africa, instead of after,
for he had thus opportunities of comparing German official methods
with British methods in relation to the Dark Continent, and while he
writes with an American’s prejudice in favor of the republican form of
government, and is most cnthusiastic in his admiration of President
Steyn, of the Orange Free State, and Paul Kruger, of the Transvaal
—to the former he dedicates the book—he gives enough light on
German and Hollander official character to show the Boers what
their fate would be if they fell under control of those countries.
Our author admits that the surrender of the Transvaal to the Boers in
1881, though magnanimous, wasa mistake. * The Boer Government to
day is applying to a complex modern community admunistrative prin.
ciples fit only for a community of cattle herders and teamsters.” The
recent agitation which led to the Jameson raid ** was not an Eaglish
reb:ilion against Datch domination, but a union of Americans, Afrik.
anders, English~in short every white man who was not an official of
the Boer Government, was heartily in favor of a reform in the Govern.
snent * The Boers confessed their incapacity for governing a modern
State by enacting that revenue was to be raised by selling monopolies.
“ The political economy of Spain in the days of Philip 11. was applied
by 1’aul Kruger of 1896 to a community of the most modern and pro-
gressive manufacturers ever assembled together in one spot.”

‘T'he convention number of the Street Railicay Yournal, of New York,
is a splendid monument of enterprise in American trade journalism.
This number contains 361 pages, of which 133 pages are reading mat-
ter The advertising pages are quite as interesting as much of the
reading matter, and large sums of money must have been
spent by various manufacturers on desigas for their advertisements.
Each copy of the paper weighed 4 Ibs, and the postage abroad was 32
cents for a single number.

* Across the Sub-Arctics of Canada™ is the title of a very import-
ant contribution to our scanty knowledge of our great northern regions
about Hudson Bay, by J. W Tyrrell, C E, of Hamilton, brother of §.
B Tyrrell, of the Geological Survey It is an instructive account of a
journey of 3,200 miles by canoe and snowshoe through the ** Barren
Lands * to the west of Hudson Bay, undertaken by the author and his
brother in1893. The expedition left the railway at Edmonton, N.W.T.,
and descending the Athabasca River to Athabasca Lake took its way by
the chain of lakes and riversto Chesterfield Inlet, thence coasting along
Hudson Bayto Fort Churchill and York Factory, and from there through
the forest down to Lake \Winnipeg, and home via Winnipeg. Mr.
Tysrell treats of the customs and habits of the Indians and Eskimos
met with, the game, fish and cconomic animals, the timber, minerals,
etc , and gives much information on the geography, botany, geology and
general natural features of the country traversed. Maps and numerous
illusteations add interest to the work, which makes 280 pages, and a
valuable appendix gives a catalogue of plants collected an the trip, while
another appendix contains a vocabulary of Eskimo words and phrases.
\Ve hope to give a more extended notice of this book, and meantime
commend it to all who would learn morc of our great heritage in the
north  Published by \Wm. Briggs, Richmond strcet west, Toronto.

The December issue of Power, New York, is an international num-
ber, aud its table of contents is printed in German, Spanish, French,
and English  The leading anicle is a description of the proposed
power station for the Metropolitan Street Railway Co, New York

 Power Catechism,” being correct answers to direct questions
covering the main principles of stcam engincering and the transmission
of power, has just been issued by the publishers ofour able contemparary,
Porcer, of New York. There are 735 questions answered, {ollowed by
tables from which various calculations can be made by the steam
engincer, the whole making 226 pages, illustrated by numerous dia.
grams. Price $2.
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Those interested in bicycles who wish to study the theory of what
constitutes a perfect bicycle bearing should get the new catalogue
issued by the Canadian Typograph Company, \Vindsor, Ont., manu-.
facturers of the celebrated ** E. & D.” bicycle. The illustrations are
very clear, and the catalogue is worth studying for its lucid explana.
tions cf the mechanical points of the bearing.

I Leonard & Sons, engine and boiler manufacturers, L.ondon,
Ont., have just issued a new catalogue (No. 30), containing 44 pages of
matter showing some of their best types of engines and boilers. This
Company manufacture the Leonard-Ball automatic cross compound
engine, and Leonard-Ball tandem compound automatic engine, and
simple avtomatic engine. They also manufacture the L.conard-Tangye
engine, which is made in sizes from 50 to 200 h.p., and the Lconard-

Clipper engine, which is a new type made in 7 sizes from 15to 50 h.p.

Tlie catalogue gives a bird's eye view of the large works of the Com-
pany, and a few interesting facts of the history of the firm, which began
business as far back as 1834, its London history dating from 1838.
The catalogue will be mailed to anyone interested.

The Industrial Publication Co. of New York, have issued the first
number of a series of handy books on mechanical subjects. The first
itsue treats of elementary principles of machine design as applied to
steam engines, and is edited by J. G. A. Meyer, author of ** Modern
Locomotive Construction.” It contains 92 pages and has a number of
very clear diagrams and illustrations. The price is only 25 cents.

*t The Year Book of the Socicty of Engineers of the University
of Minuesota,"” at Minneapolis, makes a large pamphlet of 140 pages,
and contains papers on nineteen diflerent topics, some of which are
very well treated.

The W. ] )Johaston Co, 253 Broadway, New York, arc to be con-
gratulated on the enterprise shown in the compilation of their ** Elec-
trical and Street Railway Directory of the United States and
Canada It is the only work of its kind in America, and gives a list
of all the central lighting stations, electric, horse and cable street
railways, telegraph companies, district messcnger companies, tele-
phone companies, mining plants and as full a list of the isolated elec-
tric plants as one could expect to find. Italso contains a list of
manufacturers of and dealers in electrical and street railway apparatus
and clectrical supplies In cach department it gives a number of
particulars showing the capacity of the plant, the capital employed,
the officers of the company and other inlormation bespeaking great
cars and labor in the compilation. The issue of 1897 makes a volume
of 75> pages. and is substantially bound in cloth. Price, $s.

The American Machinist Publishing Co. has issued a neat linen
covered volume of some hundred pages, ‘ American and Other
Machinury Abroad,” which gives in an interesting way the history of
the United States trade in urope in machinery, and a host of facts
as to its present position, as well as data upon which a prediction of
the future may be founded.

CALENDARS.

Tne Cavaviax ExGINBEr acknowledges with thanks the receipt
of calendars from Morton, Phillips & Co., mfg. stationers; ). K. Mc.
Laren, agent for belting and mill supplies, 24 Victoria street; the
Queen Insurance Co., the Alliance Assurance Co, the Insurance Co. of
North America, the Northern Assurance Co., all of Montreal. The
Conger Coal Co {Toronto) calendar is one of the most up-to-date which
we haveseen  The view of Dawson City which adornsitis a very
cooling sight indeed, as well as an artistic decoration. The Packard
Electric Company, St. Catharines, Ont., wishes its [riends a happy
new ycar on its monthly blotting pad for January. A. B. Jardine &
Co., Hespeler, Ont,, have sent out a neat calendar, showing a picture
of the village blacksmith, whose opinion is that ‘it pays to use the
best tools.” The R. Greening Wire Co, Hamilton, have repeated
their famous historical calendar of last year, which shows the three
generatinns of the proprietors, and a fine view of the Hamilton, Ont.,
works

THE MOORE STEAIl AND VACUUM PUMPS.

The steam valve is placed on the body part of the piston, within
the stcam cylinder, with heads provided with suitable metal packing
rings. Within the body of the piston are the stcam ports, leading to
each cnd of the cylinder, and registering alternately with the annular
grooves or the valves in its actuation. Thelongitudinal sliding motion
of the valve on its seat, is limited between the piston heads. The
valve being carried on its reciprocation by the piston, until its head
passes the steam inlet port in centre of steam cylinder, thus admitting
stcam between the valve head and piston head and forcing the valve
against the opposite piston head: changing the relation betwecn the
annular grooves in the valve and steam ports in the piston, causing a
reverse motion of the piston, and cxhausting its steam into the centre
of the piston, theace through the hollow piston rod into cxhaust

chamber between the stuffing boxes By reason of the two steam
ports in the valve seat being of different areas, the piston recedes
gradually for a moment and then completes its stroke.

Its simplicity of construction, its small number of parts, its lacge
wearing surface for the valve, together with its positive value motion,
with no possible chance of its becoming balanced on its centre, through
leakage or other causes, make it, the makers claim, the most desirable
pump on the market.

: TUNQ
MOORE STEAM Py
. PAT'D JUNE 23 129,

By the method used in restricting the exhaust steam with the slow
start and steam cushion for the piston, the speed of the pump is auto-
matically regulated. Never ruaning teo fast to take suction, or fast
enough to injure its working parts should the water supply give out,
it can be regulated to supply water in the boiler to a uniform height
without attention.

As it will work with a lower steam pressure than an injector, or
most steam pumps, the boiler can be filled after stopping tue engice,
without an extra fire.  As a boiler feeder this pump has no equal. It
is made to couple on either right or left. With the working parts
entirely closed, it can be set up in the most convenicnt place without
fear of any damage from grit or dust. The stuffing boxes being
enclosed in the exhaust chamber, there is no drip or escaping steam
into the room, and by means of the lever on the front side of the
pump, the exhaust steam and all drippings from the stuffing boxes
can be thrown into the suction chamber to warm the water, and is
then returned to the boiler.

This pump, the maker believes, avoids the sensitive qualities
found in other pumps for similar purposes. Starts promptly.and will
clear itself. No skilled engineer necessary to operate it. This pump
heats water toa degree of temperature higher than any other pump on
the market. These pumps are built by an old established and respon.
sible firm, and are guaranteed to be perfect in material and workman-
ship. They have had thorough and practical tests by experienced
engineers, who unite in speaking in the highest terms of it. Darling
Brothers, Reliance Works, Montreal, are the Canadian agents of the
Moore Steam Pamp.

ARC LAMNPS FOR CONSTANT POTENTIAL.

The Canadian General Electric Co., Limited, announces that it is
prepared to furnish a satisfactory and economical arc lamp for con.
stant potential, alternating current circuits. The problem has been a
difficult oneto solve, but the results obtained have, the company claims,
warranted any apparent delay.

The principa) features of the new lamp are briefly as follows :
Small maintenance account, by reason of a life of 60 to 70 hours, with
one pair of carbons. The lamp is simple in construction, has few
moving parts and operates quietly. Great economy. Ninety-three per
cent. of the energy is utilized in the arc. Operates independently on
circuits of 100 to 120 volts, and frequencies of 6o or 125 cycles. The
lamp 1equires 70 volts potential at the arc, and consumes 6 amperes,
The difference in the potential at the arc and at the terminals is taken
up by an inductive resistance, which is the unique feature of the lamp.
This inductive coil does not consume in excess of 25 watts, and is
placed within the interior of the ornamentation. The use of high
grade carbons is essential.

The lamp is artistic in appearance and especially suitable for
interior illumination. The ornamentation is finished in ground brass
and black enamel.



OPEN SIDE SURFACE QRINDER.

The accompanying cut represents a 2 ft. open-
side surface grinder, a practical machine for sur.
facing flat surfaces up to 14 inches in width *nd
24 inches long, and will adm ¢ work 12 inches in
under the emery wheel. The machine is fully
automatic, the carriage is driven by a screw con-
nected by bevel gears to the main shaft of the
machine. The emery wheel head, to which the
automatic feed is attached, is also driven by a
screw, the end of which is shown with a crank
attached on the front of the machine, which can
be operated by hand or automatically as desired.
These machines are made to take in work of differ-
ent lengihs from 24 inches to 144 inches

For further particulars address the Springfield
Manufacturing Co , Bridgeport, Conn., which also
manulactures a large line of different varieties of
surfa~e grinders

PLUMBING.

Editor Tug CANADIAN Encinerx

Sir,—I have read with pleasure the letter on
sewage ventilation on page 238 of December
number, and the three able articles on the dis-
posal of sewage and sewage venulation in your
issues of April, September and November, and
can bear out the remarls of " Constant Reader™
by relaung facts that bave come to my notice,
proving that the samtary by-laws at present in
force in Toronto. are made and enforced for the
benefit of the officials more than to improve
the public health

At No. 243 Church st there is a blacksmith’s
shoeing shop. At the rear end, on the line
of Dalhiousie st., stood an old dwelling house
with a Philadelphia Hopper \Water Closet This house was pulled
down to give yard room and more light, and an outside pit closet was
builtin yard with all new standard material, and the old closet and
pipes were discarded. The position of the new w.c was four yards
northwest of the former position, but on the line of the same drain
pipe. which had to be cut and shortened and one full W. Y. junction,
one bend and one length of pipe connected te it te receive the soil and
rain water pipes. Thisold 6-inch drain continued from the yard under
the smith forge to Church st, about 70 feet, and connected with the
street dran very properly, without the catch bag or running
trap, as it is called, and stink pipe usually termed the
breather The inspector demanded that the drain  should
be broken at the Church street line, and a trap and breather
put in, which was done at a cost of about $i15, the depth
being nearly 13 feet. When he came to inspect, he found the work
had been completed in a first-class, workmanlike manner, but s
pocket level showed that the drain fell shghtly the wrong way just at
this point , but on digging down at rear end of shop, it proved that in
the 7o feet length of smith's shop the drain rose four feet, or if a regular
grade was given, it would be over 3, inch to the foot, and as only three®s
lengths of pipe was bared, it did not prove anything, because a sensible
drain layer will keep the drain down at the delivery end, and rise at
beginmng end 1o give the flow a good start  However, the inspector
ordered that the old drain should be bared, which he himself could s2e
could not be done without removing the smiths' fires, bellows and
anvils, lifting floor and digging at a 12 ft depth.

It was rather remarkable that the diggers’ pocket level showed the
three pipes 10 be about level, with an nclination of fall towards the
street; so also did a carpenter’s level. and 1t puzzled a few why the
inspector’s level showed the fall to the contrary way

The owner of the property saw that he could not easily please the
man with unlimited powers, so he paid the city nearly $14 to put in
a drain from Dathousie street, and from the street hine to pit w.c in
yard, put in a beavy cast iron drain pipe with local joints.

The weather at the time was at or belew zero, and the embank-
ment of drain very dangerous, and the pipe-fitter made a written appli-
cation for inspection and smoke test under the clause, which relates
«That when soil is dangerous 1he inspection shall be made forthwith,
and when the water test is not safe by reason of frost such test shall
not be used.” Secby-law XI, page 1.

After waiting four hours a boy was sent to see when the inspector
would pleasc to come, returned wich the order to fill the frozen pipes
with water, and he would come and seethem This meant having them
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OPEN SIDE SURFACE GRINDER.

filled 'with ice and the destruction of the rubber plugs and iron traps
that could not have been again emptied, before they became solid.

‘These facts prove that an unnecessary expense of about $100.00
and a troublesome delay and annoyance of several weeks, was given by
thiscity official and by-laws, to secure an outside privy to accommodate
five working smiths, though every foot of drain under the smithy
floor, was, where seen, first-class in material and workmanship, and
covered with about seven feet water-tight stiff’ clay, that would not let
sewer gas penetrate

Query : lIsit the public or the public servants that secure the
advantages of the public health by-laws in this case  Let us cite a case
to show a contrast :

There are three houses in the \West End, that ar drained on the
rule of thumb principle without proper judgment. Some months
since, the agent for owners asked a plumber if he would put water
closets in each house at a very low price, which he named. The
plumber replied that he could not, because the drains were not right
and would be condemned by the inspector, and the money offered
would barely cover cost of plumbi~g material required, and labor, and
the cost of $10 in which the wait.ng for inspector to come, and getting
the work passed was not inciuded This agent showed that hehad a
pull, and that ro inspector or official would interfere, and he under-
took to secure the plumber from any blame or expense on that account,
if he, the plumber, would do the job at his pricc The bargain was
closed, the water closets put in, the old rotten drains patched up the
easiest way to make them take the stuff, and everything done openly
without interference from any city official, though the inspector did
visit his friend while the work was going on, in the evening, and
looked through the work.

This sort of cny officialism is common enough, and openly enough
done, but the council will not notice it, except the parties pinched
have another pull with them  Respectfully yours,

H. L. McKinsTRy.
150 Victoria St.,
Toronto, Dec. 27th, 1897.

AvprLicaTiox for a charter is made to the Ontario Legislature for
the Smith's Falls Rideau & Southern Electric Railway Company to
construct electric railways, the principal lines being within Smith's
Falls, with extensions to Lombardy, Oliver's Ferry, Portland, and to
Rideau Lake, Harlem, Chantry, Frankville, Toledo, Newbtiss, Merrick-
ville, Burritt's Rapids, Oxford Mills, Bishop’s Mills, Easton’s Corners,
Irish Creek and other points within the said counties of Lanark, Leeds,
and Greaville.
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TO SEE IT IS TO APPRECIATE IT.

Mixano Gorn Manivg Co., LisiTRp, Hiap Orricgs, LoxnoN, ENG,
Bicuag, Samugrt. & Co., MoxTREAL ®

Dear Siks,—I have just been handed a copy of your worthy
paper, Tur CaNADIAN ENGINEER, and finding it so full of bright and
useful reading, 1 have concluded to subscribe for it at once So you
will please find one dollar enclosed for same.

1 remain, yours truly,
GrorGe W McKexnzig
Rat Portage, Ont., December 17, 1897.

CANADIAN SOCIETY OF CIVIL ENGINEERS.

The twelfth annual meeting of this society is to be held on Tues-
day, 11th inst  According to present arrangements, the meeting will
bLe called to order at 9 30 am., on Tuesday, under the presidency of
T C. Keefer, C M G After reading the minutes, the scrutineers will
be appointed for the clection of officers. Through the courtesy of the
C PR. and the G.T R. a special train will start at 11 o'clock for
Chambly, to cnable the civil engincers to view the works of the Royal
Electric Co. at that place, and alterwards to enjoy an entertainment at
the hands of the Electric Co  On Wednesday, at 1o o'clock a m., the
society will receive the reports of the outgeing council and address
themselves to the transaction of general business.

HENRY HOLGATE, C.E.

The prominence thatis now being achieved by Canadian electricians
has received another exemplification ta the selection of Henry Holgate,
C E., of Montreal, as manager of the new \West India Electric Co., of

HENRY HOLGATE, C.E.

Jamaica. Mr Holgate will go to Kingston, Jamaica, about the first
of February, where he will superintend the erection of about 25 miles
of railway, which will probably be extended later on.  Henry Holgate
was born in Milton, Oat., in 1863, and served his apprenticeship with
the Morthern Railway of Canada. He became chief engineer of the
combined Northern and North-Western Railways, which were merged
into the Grand Trunkin Feb, 1888 He continued as chief engineer of
this division under the Grand Trunk till 1892, when hie took charge of
the Central Bridge and Engincering Co., of Peterboro, as engineer for
a year, during which the steel work of the new Union Station at
Toronto was constructed. He came to Montreal 1. June, 1Sg4, as
engineer for the Royal Electric Co.. and built and equipped the new
factory The directors of the Royat Electric Co being interested in
the Montreal Park and Island Railway, he was transferred to the latter
company in June, 1893, where he remained in chiarge of operation and
construction to the present time We hope the readers of Tue
CasaniaN ExciNger may baar from Mr Holgete in his new ficld of
operations.

ELEVATORS: ELECTRIC VS. HYDRAULIC.

Editor CANADIAN ENGINKER

Sk, —1 trust you will allow me to reply to the discussion by Mr.
Philip, in the Decumber issuc of Tug Cavapviax ENGINEER, of the
comparative merits of eclectric aud hydraulic elevators for the city
hall of Toronto. It would seem probable that Mr. Phillip has more
knowledge of the operation of hydraulic than he has of “electric eleva-
tors. The comparisons and statements made by him are open to
serious question, and as his opinions may have weight with the readers
of your valuable paper, I will state bricfly my reasons for disagrecing
with some of his conclusions. His divisions of first cost, safety, relia-
bility, economy and cost of maintenance will be followed.
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Cust.—The fiest cost of the electric elevator plant was $30,000, and
the cost of an extra high speed engine, dynamo, incidental apparatus
and piping to run such elevator would be less than $5.000-~total cost
of $35.000, or $t0,500 less than the bid of the low:st hydraulic eleva-
tor company, If the lighting engines were merely enlarged to meet
the wants of the elevators, the difference will b: stll larger.

Safety —Again [ must take exception to Mr. Philip’s statements.
The electric elevator is safer than the hydraulic; in addition to the
mechanical safety devices of the latter, there are independent electric
safety appliances, which not only prevent actual drop, but probibit
unsafe increase in speed. Of still greater importance is the condition
that the tendency of the electric machine is toward safety, that is,
leaks, short circuits or trouble of any kind teads to remove power and
prevent motion, while in the hydraulic elevator the tendency 1s exactly
opposite, a leak or a break meaning mivement in one direction or the
other This is clearly shown in the familiar ¢ creeping ' of the hydrau-
lic clevator due to air in the cylinders or leaks of one kind or another;
yearly there are several deaths due to this cause

Neither is there an claborate “ cycle of changes® in applying
prer Current is applied to a solenoid, causing a switch to close the
mator circuit, and gradually cut out resistance o the current flow.
To stop the car, the auxiliary current is cut off by releasing a push
button and all switches open, the car then stops, due to the nature of
the worm gear, and in some cases to the use of an auxiliary brake
thrown on mechanically, or by closing the motorcircuit on itself,
causing the car to do work and slow up. lence there is no power
“used to stop the car as well as to start and run it."”

Reliability — The machinery of an electriz elevator does not
appear complicated —it is in use in hundreds of New York buildings
and receives the least possible care and attention : it is practically the
simplest method of hoisting a weight, similar in some respects to the
hod hoists, and consists of a drum around which the hoisting and
counterweight ropes wind, the drum being driven by worm gear and
electric motor. The comparative wear and tear of the two types is
yet to be determined. S5 far electric elevators have not shown signs
of wearing out, but taking the generating machinery into consideration,
their life is probably less than tl at of hydrautic pump and cylinder.
The difference is not of great moment.

Economy.—~Here 1 must absolutely rontradict Mr. Philip. His
contention that a plant of underbalanced hydraulic elevators is more
economical than a plant of overbalanced eclectric elevators is totally
at variance with bbth theory and practice. He states that the pump
does an average amount of work continually. This is not quite true, as
the size of the pressure tank for such a condition must be abnormal,
but for purposes of discussion it may be taken as a fact. But even so,
the * average " work done is not the “average' work of the electric
elevator plant. In the first case, as the work is the same 1rrespective
of the load lifted, it is the average of the maximum capacities of the
elevators plus one-third of the weight of the unloaded cars. In the
second case the work done is merely that due to lifting the difference
between the actual live load and the average load, and this is reduced
by the return of current to the source of supply by the descending
elevators  Figures taken from about twenty elevator plants of this
type in New York city show from 1.7 to 2 5 kilowatt hours per car
mile, with speeds varying from 250 to 4oo feet per minute, capacities
from 1,500 to 3,000 pounds and cars from 20 to 30 square feet area.
The coal per kilowatt hour in one of these buildings was from 4
pounds in summer to 5} pounds in winter, using simple Corliss
engines direct conneated to electric generators, while another building
with high speed simple engiaes and long lines of piping required from
3 t0 9 pounds. The car miles per day varied from 10 t0 22, depending
on the speed. Taking an average of 16 miles and z.1-k.w. hours per
car mile, the coal per car per day, in an clectric plant where light is
also supplied, is from 135 to 300 pounds, depending on the type of
engine and heating conditions. Two hydraulic elevators operated by
compound pumps, under the best conditions, in a fire insurance build-
ing in New York, use 1,000 pounds of coal per day, while witha
simple pump in the same building they used 1,500 or from 500 to 750
pounds per car per day. Where expensive high duty pumps are
employed the test of the American Tract Society elevators by Charles
E. Emery, Ph.D,, shows the coal per mile to beover 28.8 pounds, or
461 pounds {or 16 car miles under test conditions. These cars were
built for high speed and are not of course to be compared with the
clevators in question, but it is safe to say that electric overbalanced
worm-gear elevators will not and do not use over thiree-fifths the coal
per car milein ordinary conditions, that would be anu is required for
hydraulic operation, and the proportion will generally be less.

It is not necessary to have a plant of rated capacity equal to that
of all the elevator motors, though Mr. Philip appears so to believe.
Its rated capacity neednot be more than is required for starting two
clevators and runaing the other two (if there are four installed), as all
engines and generators are built now-a-days with an excess momentary
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capacity of from 50 to 100 per cent,
the motor on starting —as in all types of electric elevators variable
resistance is inserted at starting batween the generator and motor. 1
am sorry 10t to be able to coincide i my views as to storage batteries
with those expressed by Me. Philip. They seem to me to have decidedly
passed the evperimcatal stage and have become a recoguized part of
the nodern building plant instaliation where ecox y is obtainabte by
their use  Whethier they would be advisable for the city hall is quite
another question.

tmay be of interest also to state that the Edison Hluminaung
Company of New York does not consider * electric elevatorsa curse to
alighting station *  They have installed one i their building as an
obj=ct lesson and advocate their use asmuch as possible,

In conclusion 1 am glad to be able to agree with Mr. Philip as to
the advisalality of installing an isolated plant Ingeneral, with a build.
ing as large as the city hall, a private plant will prove highly
cconomical provided it is managed as it would be by a private cerpora.
tion.

Noris there auy short circuit of

Very truly yours,

Pekcivat Roserr Mose
Consulting Electrical 2

35 Nassau $t, New York,
December 27th, 1Sax,

STEEL RAIL HIGHWAY PROPOSED BY THE U.
DEPARTNENT OF AGRICULTURE.

Complete desigas for wagon roads, with steel trackways, have
been prepared by Gen. Roy Stone, Director Office of KKoad Inquiry,
U.S. Department of Aguculture. As many of our readers know

¥1o 2 —PERSPECTIVE VIEW OF RAlL
WAy

10INT FOR STEERL RAIL

says the Enginecring News, the Agricultural Department has given
much attention to the subject of good roads and has organized the
ofiice of Road Inquiry 10 foster highvay improvement and esperiment
with different systems of countzy road construction. Through the
eiferis of this office a model macadam road has been built at New
Brunswick, N.J , and a combination macadam and dirt road, 7,000 feet
long, at Geneva. N Y The road at Geneva has a ceatze of macadam
§ feet wide., with rolled Cirt roadways on cach side  These samples of
road construction are designed 20 be ohject fessons in the cconomy of
good material and constructing for country roads

The possible ad of bining a steel trackway for wagons
with the broken stoae ceatre, has led the Office of Road Inguiry to
investigate the subject with the idea of building an experimental road
of thiskind. This study has resulted in the desien of the steel rail
highway which i illustrated in the acc mpanying cuts  Fig. 1 is a
cr ion of the leted road, ing the arr. of the
stecl rails and stone filling, and the nature of the drainage system.
Fig 2isa parspective view of the rail jomts, and Fig 3 is a trans-
verse section of the same joint.

Flte 1 —CRuUSSSECTION OF NTLEL RAIL HIunAY,

DESIGNED BY THE
OFFICE oF Re-Aly INUTIRY, U S, DEPARTMENT OF AGRICULTURE

Ay will be seen from the ilustaatons, the general idea is 1o lay two
parailcl lines of steel rails. supporied by a broken stone filling  These
rails have an inveried trough section, the top of which {orms the track
for she wheel, and is % inches wide, with a stighily raised bend on the
side edze to guide the wheel  The thickness of the tepof thescction
which forms the track is about 716 inch, and the total weight of the
stecl and conncctions is about 1o tons per mile of single track. The
rails will be connccted traasversely at intervals to prevent spreading,
but there will be un cross tcs, the broken stone ballast atonc support-
ing the raul

The erastruction a2 the joints 18 <hnwn by Figs zand 3§ An
inverted trough, Scotion A, farms thie basis of the jmat support.  Over
this trough are shpped the twn ends of the trach mils. B B, which meat
in abut: joint at the tentze. To each side of the track rails are
attacher the ing devices, € C, ¢ 1atthe eads by the
rarwssagies, D D These three principal parts which make up

THE CANADIAN ENGINEER

the joint are firmly bolted together, as shown by the drawings. The
object of the remounting device is, of course, to cnable heavy wagons,
which have left the rails, to be easily returned to the track by mount.
ing the inclined shoulder at the rail Joints,

Arrangements have been made with the Cambria Iron Co., of
Johnstown, Pa, toroll these track rails, the arrangement to go into
effect as soon as definite orders for an aggregate of one mile of road
are obtained. It is estimated that the cost of rails and joints for one
miie of road in the United States will be $3.500  As indicating the
possible utility of steel rail highways, Mr. Stone has obtaived informa-
tion regarding two previous eaperiments with steel rails on wagon
roads, and has furnished us copies of the letters from the builders,
which describe the construction and operation.  The first letter is from
F. Melber, engineer and contractor, Standard Building, Pittsburg, Pa.,
and s, in substance, as follows:

* My road has been in position for about a month, and, among
other i ing things, 1 hed the pe of the steel when
eaposed to the hot afternoon sun. Every steel worker knows that steel
bars lying in the yard of a bridge works, for instance, will get so warm
ina few minutes that the men cannot hold them in their bands. 1 find
that my steel stringers remain cooler than the adjacent broken stone.
This, I think, is a remarkable as well as an importaat fact, and it goes
to show that there takes place an § ge of the p e
between the inner substances and the steel, and that in this class o
steel highways we do not need to provide for cxpansion. Altogether,
1 find the steel road to verify all I have said about it, even as tocost,
and with regard 1o traction advantages I am now able to give figures.
I have made twenty trials, using a gauged spring balance, and find that
the average force needed 1o pull the iron wagon, weighing 1,5501bs.,
with a 16.foot wagon-bed, is =5 Ibs.. which, reduced to a load of
2,000 Ibs., means a traction force of 323 1bs. per ton."”

The second letter is from Abel Bliss, of New Lennox, IlL., and is
as follows .

*1 take the liberty of giving you my expericnce with a steel
rordway which I placed in the public highway near my home, four
miles east of Jolliet, 111 It was put down April 2, 1896, on a dirt road

Fiee

3 -~TRANSVERSY SECTION OF KAIL JOINT FOR STEEL RAIL HGHWay,
of typical Hiinoissoil, and consisted of a steel rail ¥ in. thick and S ins.
wide, with a flange 3 ins wids turned dowa on cither side and a 3{-in.
flange: turned up on the outer edge 10 keep the wheels on the rails
These rails were et into the ground 30 that the flat part rested on the
carth, and were fastened together at the ends by fish plates, which are
30 construcied as to run the wheels onto the rails afier passing a team.
The carth batween the rails was renoved to a depth of four inches,
and the space filled with gravel for a tread for the horses, These

roads have been tested with all kinds of loads, including traction

i and have 1 their very well.  While the mud
made the roads almost impassable here during the winter,a team could
have trotted on this roadway any day with a two-ton load. About 50
tons of steel per miic will be required, having the rails i in. thick,
which I think is ample.”

Thesc experiments are of much i to Canadi pecially
in the neighborhood of large citics where the vehicle traffic is heavy.
The added profits which every farmer would make on his produce with
such roads as this would be a material factor in the development of
the country:.

INcorroraTION has been pranted to 11, §. Griffin, MLD., T J.
Stewart, W, Trusdale, Hamilton, Ont.: J- Dickenson, Glanford, and
W_ M. German, Welland, Ont., as the Odorless Crematory Closet and
General Heating Compaay of Hamilton, Limited, to manufacture, sell
and deal in odorless 'y closets and heating furnaces. Capital,

24,000,




TESLIN STOVES.

The peculiar conditions of life i the golden north are rapidly
bringing into being a number of entirely new appearances to il new
wants, and also old appliances so changed as to be hardly recognizable
The peaceful blanket of our more genial climate has bezome the fur-
lined’sleeping bag of the Klondyke, and the kitchan range of the south
cast built into the climney and occupying yards of space has become
in the far North- West the Teslin stove, which when closed up for car.

STOVE FOLDED 1V
riage occupies a space of 23vz.ay inches, anl weighs with g feet of
pipe only 53 Ibs. ‘The following are the dimensions of the Teslin
stove when set up - Size of top, 28xzz inches. height, 13inches -
size of ovea, 22¢14x9 inches, size of fire-box, 22xgx13 inches; size of
fire door. Ga8 in. hes: size of pipe collar, §inches. weight with pipe,
53 pounds.

The method of setting up the stove is simplicity usclf. The
shipping bands become feet, and by a few easy movements, much as a

cardboard box is opeacd for use, this stove is set up.  An illustrated
card giving full nstruction of the process of sctting up the stove is
supplied to purchasers.

This stove has direct as well as indirect dralt, and the arrange.
ment of flucs direct the heat around the oven for baking as 1a a high-
priced cook stove The simple construction of the stove renders it
perfecily rigid when put together, and the heavy angled corners assist
in preventing the stove from warping

Hac four $ inch pot holes on top.

Five lengths of telescopic pipe (supplied with cach stove) wil
eatend to 023 fect.  Also supplicd with thimble for tent through which
pipe passes

These stoves are being placcd on the market by the McClary Mfg.
Co.. London, Oat

The McClary Mfg Co is making a specially praiseworthy effort
to mect the demands of trade created by the opening up of the
northern country, and is issming a special catalogue giving details o
goods adapted to the gold country

FIRES OF THE MONTH.

Nov gth—Macpherson & Cos Foundey, Fiagal. Oat Well
jnsured.—~—Nov sth =Sydncy Ch~es= Factory, ] R, Bower, Helle-
ville, Ont.. manager. loss on buitlding. $1.000. To be rebmlt at
once.——=Nov. t1th —] . Pollock’s saw mitl and electric light plant,
Drayton. Ot ——1Dec 20d -=American Tire Co , King Street. Toronto,
Loss, $6.000. ——Dcc 17th —Tate & Hateson’s planing mill, Brace-
bridge, Ont  Loss, S2.000, no insurance —Uec 315t —Kingston
General Hospital, Walker's wing  Damage. $10o00. jan sth.—
Ottawa University, cast wing. Loss, $50.000. —Grorge W Reod &
Sons. manufacturevs of sheet iron and roofing materials, Montreal,
three store sheds  loss, Si12.00 ., cauce unknown -—lLancaster
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Machine Works, Lancaster, Ont., shops partly destroyed on 1st January.
L.oss about $1,000. noinsurance; will rebuild at once.

METAL IMPORTS FROM GREAT BRITAIN.

The following are the sterling values of the metal imports from
Sreat Britain during November, 1896, 1897, and the eleven months to
November, 1896-1897.

. A

T\;l:lh ot Nos,, Eleven months end-

imz Nov.,
1896 1597, 150, 1597,

Hardware and cutlery ........ £5.734 f5.224  £58.897 £03.817
Pigg iron .. coieiiiiiiiiianen 1.732 272 27,930 9 200
Bar, etc ciivviiiiiiiiiiieaes LI9O 751 15.239 8,629
Railroad ......cive civaees 2,525 1 174434 457280
Hoops. sheets,etc .. ..., ... 3.044 0,502 46,721 7r8
Galvanized sheets ............ 7.435 1.620 54,407 52,600
Tin plates .o coovaaen e eeeas 32,731 54450 1§3.220 2179421
Cast. wrought, ete.. tron ..., 2912 3,000 47.861 31.979
OWd (for ;e-manufacture) ...... 160 1.201 15.758 7.084
Steel tiih ieiiiins caeeeenes 5.679 4.455 $5.548 51950
lead covvvieiiiis caeiien vos 3076 3.451 16,355  27.401
Tin, unwrought ........ ..... 6,631 2,380 20,208 17,369
CEMEN teniiieiiiinnee conas 1,735 1,300 32,766 19,707

- e e

irﬁng ]\[@”c’wrs

Tue mineral exports from Nelson, B C, during 1897, amounted to
53.071 tons, valued at $7.801,329.

A ri.ax is proposcd in Kingston, Ont., to open up the lead mines
in Froatenac county and have the ore reduced in Kingston.

Kotix, the clay from which porcelain s made, is said to have been
discovered not {ar trom Halifax, N S, and of the finest quality.

D A. Joves, Reeton, Oat., reports the find of an extensive arca
of quartz, rivaling the famous Hammond reef near Wahnapitae, Ont.

Tue Le Roi mine has paid its regular monthly dividend of $zo,-
00010 spite of the expense incurred in bulding the Northport smelter.

AsSnesTos, comparatively a new mimng town near Danville, Que.,
claums to havea population of 1,500, and is secking incorporation as a
village

A Tract of sand carryng alluvial gold is reported to have bsen
discovered recently about ten miles from Chatham, Ont., in Raleigh
township

A rinn of platinum is said to have been made about two miles in
the interior from Stevenville, St George's Bay. Newfoundland, by
Garret Dalton.

‘Tue galena found on lot g, con. 4. Calumet Island, Que, has
assayed as high as Svo per ton in silver, with traces of yxold. The
outcrop is about 18 x 4o.

Tae Ontario Government diamond drill is working on a gold
property known as*- J C.. 60.” a few miles east of Rat Portage, owned
by N . Eagen, Toronto

C Ruwgvaxaad ] R Barber, Toronto, are promoting a stage line
from Edmonton to Dawson. and the coastruction of u telegrapha line
They will organize a company. it is said

Tue black gold-bearing sand which s attracting so much atten.
tion in the Saskatchewan is also found in many of the sireams in
British Columbia, notably in the Kootenay.

Tne B.C. mite at Greenwood. BC . has ordered a complete
development plant {rom the Jenckes Machine Co  Sherbrooke, and
work will be pushed on this property this winter.

W AusTiy, Cardiff township, Haliburton county, Ontario, reports
a find of ore including gold and copper on his farm  Tests are said (o
show $10 8rin gold and $24 in copper to the ton

Tue New Englaad Gas Company has contracted with the
Dominion Coal Company for 100,000 tons of coal 10 be delivered
annually in Boston, with the option of taking 1,500,000 tons.

Tue e Roi Mincs, Rossland, B.C.. are extending their pumpirg
system, and have placed an order through the Rossland branch of the
Jenckes Machine Co . Sherbrooke, Que., for a largesize special Knowles
Sinking Pump,

Tue Virginia Mines, at Rossland, B.C., have passed the prelimi.
nary stage and will now enter the list of shippers. An order for a
large hoisting plant with boilers has been placed with the Rossland
branch of the Jenckes Machine Co, Sherbrooke, and is now on the
way {rom the East.
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AT Philhp’s Arm, B.C., the British Columbia Gold VFields Com-
pany has established a trading post

Jas Conupr, M L. predicts that in a year and a half there will
be 1,000 stamps at work in the Rat Portage district of Ontario,

W. AL HouxoeErrorp is going to smelt tha gold-bearing ores of
Hastings County, itis saud, v a simall scale near Millbradge, Ont.

Eatessiv g deposits of bituminons coal have been discovered at
Dumnon City, thurty miles from Wanmipeg, ata depth of a hundred
feet.

A K Hourvk, representing a large Knghsh company, has recently
eaamined the pay bars on the Saskatchewan River, witha view to
putting in gold dredging machinery on a large scale in the spring.

Tur final clean-up of the Cariboo Hydraulic Mining Co was made
on Nov 11th  The total yield of the season was $1 39.000. The water
supply was only about half that of last year and the output was very
much restricted thereby

‘Ture Fern mines, Hall Siding, Rosslaud district, B.C , are lighting
up the mill and yards, as well as the tunael of the mine, by electricity,
and have placed the order for machinery and apparatus with the Royal
Llectric Company. Montreal.

A seay of coal found near Sydney, N.S, by E T, Mosely, will
largely increase the coal area of Cape Breton.  The seam is known as
the Mullins seam, and is six and a half feet wide, It is 13 miles from
Sydney, on the Cow Bay voad.

Tin: West Vancauver Cosl Company, in which 11 C Haliday and
other San Franciscu capitalists are nterested, will, 1itas sad, develop
their coal mines at the north end of Vancouver Island and establish
a coaling station for Alaska steamers

A NICKEL smelter is proposed in Toronto, to cost $3500,000  If an
export duty were placed on nickel matte, it is thought that capital
could be secured to carry on the smelting in Ontario R j. Tough is
promoting the eaterprise in Toronto.

Tue Ontario Lathographic Stone and Mining Company, Limited,
has received an Oantaro charter, $250.000 capital  Itis to be com-
posed of A L. Davis, 11 S. Macdunald, J] W. Gray, R M. Dennis-.
toun and I'. J. Jameson, Peterboro, Ont.

A DroueT, manager of the Saskatchewan Gold and Platinum
\lining and Dredging Company, has fitted up the Benoit & McKay
dredge at Edmonton, N \W T, at great expense, and it will be used in
gold dredging and wishing next season.

Ix the main shaft of the Foley mine, Lake of theWoods district,
Ont , which is now being pushad towards the j00 foot level, there is
6%, feet of fine ore in the winze between the 200 and 300 foost levels,
and four feet in the dnft at the 300 foot level

Tuk Jenckes Machine Co, Sherbraoke, are furnishing the Can.
adian Rand Dnil Co . Halifax branch. with one of their 20-inch Crocker
Special Tuchines, to be used in connsction with the extensive haisting
plant being installed by the Drill Co at the Torquay mines

A Mackexzig, Montreal, reports that gold is being washed suc-
cessfully from the Siskatchewan River for 250 miles, the men averag-
ing $1.5>to $3 per day cach  About fifty percent of the gold is lost
owingto 1ts fineness  The bars may be worked over year after ycar,
it is said, and mure gold will always be found

Tue officials of the Hammond Reef Gold Mining Company have
announced the result of their first clean.up.  From 2359 tons of ore run
through the ten-s:amp mill five pounds (avoirdupais) of gold were
caught on the plates. This 1s about $5 per ton, and with such a value
the Hammond reef is a gigantic proposition, for the deposit is from 30
to 100 fect wide, and the arc can be mined and carried to the stock pile
at less than so cents per ton.

Tue bond on the Lynn Creck properties, close to Vancouver,
B C. has been thrown up.  The ore is found to contain t00 much zinc
10 be profitably worked. This is not the case, howcver, with copper.
gold properties on Texada Island and Phillip's Arm, situated several
miles north of Vancouver  Mining companies operating in these sec-
tions have shipped thousands of tons of ure as ‘ar away as Swansca
and with fair results

I71is stated that the New Eagland Gas and Coke Co. will produce
from the Nova Scotia cual cuke, slluminating and fuel gas, tar and
ammonium sulphate—;0 per cent. ol coke, 10.000 feet of gas, 124
ralloas of tar and 25 pounds of ammonium sulphate to the ton of coal,
Onc half the gas will be used in coking the coal, the rest will be
available for ths market and may bz sold under the pipe line charter
at not excealing %5 cents per 3,000 feet

Major Heruax, of the Fourth Royal Fusiliers, and Capt. Alleync,
of the Twelfth Laneers have started from Edmonton for the Klondyke.
The party consists of 14 men including 1 doctors, bestdes the pack-
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ers, drivers, guides, etc. They have 120 horses, a number of dog
teams, etc, and eapect to put in a number of tons of supplies into
Dawson  After reaching Dawson they will survey the country east of
the Yukon. Capt. Alleyne is also Reuter's correspondent.

Tue property of the old Frontenac Lead Mining Co., of Lough-
boro township, near Kingston, has been bought by some Toronto men
who propose to organize and re-open the works under the name of the
Frontenac Lead Minng and Smelting Syndicate. The late George
Spotswood always contended that, under good management, which the
old company never had, this lcad mine would pay well, and the new
company proposes to put this to the test by putting in a drift below
the present workings.

Tux construction of the new reverberatory and calcining furnaces
at the Hall Mines' smelter is being pushed, and it is expected that
they will be completed in about two months. The large blast furnace
made a run recently which broke the record, turning out 26 tons of
matte in 24 hours. Everything is working smcothly and the ore
trea‘ed continues to be of a very hgh quality. The management is
smelting lead ores from the Slocan in the old 130-ton furnace, which
has been converted into a lead furnace, ¢

Tns Canadian Copper Company, an Ohio concern, and the Anglo-
American Iron Company, which control the output of the nickel and
copper mines around Sudbury, have special charters domiciling them
in Canuda on certain conditions, one of which was the establishment
of smelting works for the reduction of the ores. It is claimed that in
breach of that they have taken their ore to the United States and had
it smelted there, and that they have spent in wages and railway
freights about $1,250,000 a year in this way outside of Canada. B. B.
Osler, Q.C., of Toronto has filed in the Department of Justice, at
Ottawa, a petition to the Attorney.General of Canada for leave to
bring an action against these companies to revoke their charters.

Tuz Dominion Coal Co., in reply to the criticism regarding the
closing of its two collieries at Port Moricn and Victoria, states that a
new shaft will be opened in 2 more central part of the coal producing
district of Cape Breton. [t is stated “that the new shaft and equip.
ment will cost $250,000, and two new washing plants will be erected
at a cost of $50,000 cach. Later on it is intended to build a pocket at
Louisburg large enough t> hold a ship's cargo of 6,000 tons, with
apparatus enabling this quantity to be discharged into a stcamer in
six hours. For this purpose a new pier will be erected at Louisburg,
the outlay at this port being about $250.000. Near Sydney the com-
pany is now building a pier to cost $50,000. Altogether the company
asserts that it will spend $700,000 in the next two years,

Tae shipmeats of ore from Kaslo, B.C., arc an indication of the
value of the Sandon silver mines. Duriag the month of October, the
shipments amounted to 8,450,000 pounds, valued at nearly $300,005. Of
this 2,744.t10 pounds were lead, and 397,977 ounces silver. The record
for the same month in 1895 gave 735,020 pounds of ore, and for 1§96 the
figures were 1,286,933 The shippers of ore in the Slocan district
number over 4o, and the mines that are paying dividends number 25.
The records show 14 shipping mines for 189S, 39 for 1896 and §3 for
1S97. though some of the shippers are not shipp.ag regularly.
Returns of ore shipped from the Slocan and sworth mining dis-
trict, taken from the custom house clearances for the nine months end-
ing September 30th, 1897, show 47.435.000 pounds, valued at $1.853.-
000, a3 comparcd with 23.334.000 pounds, valued at $1,114,000, fcr the
whole twelve months of 1596.

Tue Calumet galena mincs, though owned by men in the ncigh-
borhood, is now being worked by a Belgian. The product is a conglo-
merate of lead and zinc ore containing from seven to twelve per cent. of
silver - but about the total wealth of the mine it is at present impossible
to form an opinion. The property on Chats Island is that in which
Jas Robertson, of Montreal, is interested.  There is an immense
deposit of pure galena without any admixture of zinc. It is casily
obtained and requires but a small outlay of capital. A recent find has
given the proprictors a new impulse, and it is very probable that the
mine will be opened up at an carly date.  Mr. Tough, 2 well-known
owner of mining property in the Sudbury district, also possesses a mine
on this same island, containing 2 deposit of much the same character
as that in the aforementioned mine. The extent of this deposit can.
not be known ill next spring, when the snow has disappeared. The
operation of extracting the valuable metal from this ore has been
somewhat difficult hitherto, but a new mecthod has recently been dis-
covered in Germany, which will be adopted in the cases of these
mincs

A. J. G. SwisNEY, manager of the Canadian Gold Ficlds, Limited,
Deloro, Ont., told the Toronto World recently, that the syndicate has
already expeaded $500,000 in securing controlof several square miles of
territory in openiog up the same, sinking shalfts, installing machroery,
ctc. With this as 8 beginaing, the company wili not cease their outlay
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until the mines have attained a producing capacity of $5,000 or $6,000
perday The underground work done on the property at present con-
sists of two shafts, located a mile or so cast of the reduction plant at
Marmora Station, on the Central Ontario Railway, but four additional
shaflts are forthwith to be sunk—two near the old shafts, and the other
two a mile to the north and a mile to the south thereof respectively.
In order to carry on this work expeditiously, Mr. Swinney has arranged
for the immediate installation of a twenty-drill air compressor. And
when, with this extensive mining plan, 2 big ore reserve has beeu
obtained, the capacity of the bromo-cyanogen mill will be increased.
so that it will treat 400 tons per diem. Mr. Swinney says that the
mispickel averages $15 per ton in gold, and that the new process saves
85 per cent., or over $12 of this. This means, as stated above, that
the enlarged mill should turn out between $5,000 and $6,000 in bullion
each day. It is also learned that the same money that is invested at
Deloro is behind the re-opening of the Belmont gold mines, located
aine miles to the northwest of Marmora Village, and formerly owned
by A. . Carscallen, M.P. The Belmont ore is concentrating, and a
stamp mill is being erected upon the property.

lectric ?l'a,shes.

WaLTER McFarLANE is putting the clectric hight into his factory
at §t. Mary’s, Ont.

Tug Carletc * - 2 council threw out the by-law to grant a bonus
to the Lanark C¢ sty Electric Railway Co.

Tue Canadian General Electric Company has installed an isolated
plant for A. & J. Clarke, Bullocks Corners, Ont.

Tug Cardinal, Ont,, starch works is putting in an electric light
plant of sufficient power to furnish the works and the town with
light.

ExGINEER CHURCHILL, of the S.S ** Iceland,” is now in charge of
the electric light station, St. john's, Nfld., in place of J. Hepson,
resigned.

Tue Pontiac Telephone Co. is putting telephones in cach of the
stations along the line of the P.P.J. Railway from Quyon, Que.,
westwards.

Tue town council of Parrsboro, N.S., has been authorized to spend
$8.000 in equipping an electric light plant, to be the property of the
municipality.

St1. Trosmas, OxT . has voted to guarantee $50,000 of the bonds of
the new electric street railway company, and to pay the first year's
interest on them.

Tue Wiadsor Plaster Co., Wiadsor, N.S.. is lighting its works by
clectricity, and has given the order for the electrical equipment to the
Royal Electric Co.

Tne Toronto Electric Motor Co. is now running night and day.
and notwithstanding recent enlargement of the works is scarcely able
to keep up with orders.

Tue Dominion Paper Mills, Kingsey Falls, Que., are installing an
electric lighting plant in their new mills, and have placed the coatract
with the Royal Electric Co.

It is proposcd to extend the Belleville, Ont., Street Railway to
Trenton and Tweed, using rails sufficiently heavy to allow of the
C.P.R.'s hauling freight over the i*ne.

Tug Bell Telephone Co. will shortly put up for its Quebec head-
quarters a new office building, on the comner of St. John and St.
Angclestreets, Quebec, at a cost of $15,000.

Tur St. Jerome Power and Electric Light Co. has had such suc-
cess in canvassing for lights that it has changed its order from. 1,000
light ** S.K.C." machine to one of 1.500 lights capacity.

Tue St. Lawrence Power Company is applying to the Qucebec
Legislatare for incorporativn, for dealing in water, electric, steam &nd
any other power for lighting, heating and manufacturing.

C E Sueprick. who has assumed control of the \Whitney Elec-
trical Instrament Co., Sherbrooke, Que,, has on hand a stock of
measaring instruments, laboratory apparatus, X-ray apparatus, etc.

Tuz British Columbia Iron Works Company, Vancouver, B.C.
have placed an order for a 10-kilowatt, direct connected, steel frame,
incandescent lighting generator with the Canadian General Electric
Company.

Tue expenses of the municipal electric light plaat of Lachine,
Quc., in 1897 amounted to $3,252, the lighting being Sso electric lights
and 43 arc lamps for the entire town.  The receipts for the same year
mounted to $3,060.
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Tue Canadian General Electrical Co has recently installed a
250-light plant in the premises of the Northey Manufacturing Co.,
Toronto.

Tug Secine River, Foley and Fort Frances Railway Company, is
applying for an Ontario charter to build a line from Bonheur on the
C PR, to Sawbill Lake, Fort Frances, etc., and to dispose of surplus
electricity for power and other purposes.

Tug Shipton Electric Co., Danville, Que., has decided to proceed
with the extension of the power plant this winter, and has made a
contract with the Jenckes Machine Co, Sherbrooke, for a Crocker
turbine, horizontally set, withpenstock and draft tube complete.

Tue ofticers of the Sherbrooke, Que., Street Railway Co. are :
President and chicf engineer, John W. Burke; directors, Percival W.
Clements, Rutland, Vt., Edgar Harding, Boston; \Walter Blue, Wm.
Morris, Sherbrooke. superintendent I E. \Whitehead, sectetary, F.
J- Griffith.

BoncavGeoy, Oxt., has a scheme to secure electric railway com-
munication with Peterboro. The proposal is to build a line to Scott’s
mills, some twelve miles east, then south to Buckhorn, and on to
Peterboro. It has been estimated that the line can be built for less
than $200,000.

Tne Edmonton Electric Light Co., of Edmonton, N.2\W.T., is
improving and extending the plant. The new clectrical equipment
bought by them from the Royal Electric Co., consists of one 75 K.\WV.
+S.K.C.” two-phase generator, complete, with exciter and switchboard,
as well as the necessary material for the other changes.

Tue Canadian General Electric Company has recently closed a
contract with the Bushnell Oil Company, Sarnia, for a 25-kilowatt
direct connected, steel frame. incandescent lighting generator, coupled
to an "*Ideal” engine. This installation will embody all the latest
improvements in direct connected practice, which the Bushnell Com-
pany, from its connection with the Standard Oil Company of the
United States, has learned to value through their experience there.

THE turning on the power and light in connection withethe new
municipal electrical lighting plant, at Magog, Que., was made the
occasion of a reception given by the \layor and Councilors in the
Opera House.  The hall was brilliantly lighted by incandesce.t lamps,
and the whole town turned out. Speeches were made by Mayor
Bessette and other councilors and a very pleasant evening was spent,
Magog isonc of the first towns in the Eastern Townships to own and
operate its own lighting plant. The power is obtained from the
Magog River, a little below thecotton n lls.  The water wheel plant
of the Crocker special type was furnished by the Jenckes Machine
Co., Sherbrooke, Que.

Tur Canadian General Electric Company is supplying a 1,000
light direct connected, incandescent lighting plant for the Gutta Percha
and Rubber Manufacturing Co. This instaliation will be, when fin-
ished, one of the most complete in the country. The machine is of
the steel frame, ventilated, armature type, direct connected to an
*1deal’* engine, ruaning at the slow speed of 250 revolutions per
minute. The great saving in space, durability and high efficiency
obtained by the use of these direct connected units has led to their
adoption as the standard machine where it is desired to obtain the
best and most economical conditions in operating an isolated incandes.
cent lighting plant.

Tug Packard Electric Company, Limited, St. Catharines, Ont.,
announces that it has recently imported from England a sand blast
frosting machine, which it is claimed produces frosted lamps far
superior 10 those which have been previously placed upon the marker.
The effect produced by {rosted lamps is appreciated by everyone, but
their usc in the past has been exceediogly limited, both on account of
the inferior class of work in this line, as well as the price charged. The
company is also in a position to do any style of fancy frosting, bringing
out letters, monograms and any desired design, upon lamps to be used
for decorative work.  The fine frosting, which this up-to-date machine
produces absorbs much less of the light tkan any ordinary frosted
lamp.

Tue plant and franchise of the Temple Electric Co., Montreal,
have been acquired by the Standard Light and Power Co. The
Lachine Rapids Hydraulic and Land Co. bave made a contract with
this company to supply it with current from the Lachine Rapids and
the steam plant will be sold. The Lachine Co. bas also closed a contract
with the Imperial Electric Co.. formerly the St. Jean Baptist Electric
Co., to supply it with current, replacing the preseat steam plant.
Although the thermometer has been down below zero this winter, no
difficulty has been cocountered with frazil ice.
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E Rurnerrorny, electric supplies, Peterboro Ont, has assigned
to R R Hall.

M. S CorxEeLt, Stanbridge East, Que, 1s planning to instalt a
hghting plant next spring.

G C Ihixtox & Co, Victoria, B C, are wiring the Jubilee Ios.
puat there, and supplymg the hatures

Jacm Ust ey has installed an electric lighting plant in New Ham-
burg, Ont, which is proving satisfactory.

New & Kexr, Granby, Que., have placed the contract for lighting
their factory with Allen Taylor & Co., Waterloo, Que

Tue C P R. Telegraph Company has built a hne from New Den-
ver to Nelson via Slocan City. This line not only increases the capa-
city of the Kootenay systems but gives an alternating wire to the main
line via Revelstoke.

Tue Richmond Light and Power Co.. Richmond. Que , is adding
to its clectric lighting equipment, and has placed with the Royal Elec-
tric Co, Montreal, an order fora 75 K W. S K.C." gencrator and
switchboard complete.

A. H. St Gesstatx, North Toronto, is about to organize an auvto-
car service betweea York Mills and Toronto  He has ordered three
electric busses, cach capible of carrying 3o passengers, from an Eng-
lish firm and they will be delivered in Toronto before next spring

A couraxy has been formed to build an clectric railway between
St Catharines and Port Dathousie H D. Symumes, manager of the
St Catharinesand Thorold Railway, has let the contract for the cars
required for the new line, and will shortly let contracts for four miles
of rails, 9,500 ties and 300 poles, wire and boading, alsoa 100 k w.
railway generator and several 35-h p motors.

Tug Stevens Manufacturing Co., of L.ondon, Ont, bas put in
dynamosfor a 50o-light plant for \Walter Steward, Lucknow, Ont., who
will supply the village with electr'. nght. The same company has
put in a 300-light plant for thr village of Glencoe. The wiring in
connection with these two conicacts has been done by the Rogers
!ilccuic.Co.. of London

Tue proposed Smith's Falls Ridiau and Southera Electric Rail.
way is to be in the town of Smith’s I.ls, Ont., with extensions to
Lombardy, Oliver's Ferry, Portland, and to Rideau Lake, Harlem,
Chantry. Frankville. Toledo, Newbliss, Merrickville, Burnitt’s Rapids,
Oafusd Mills, Bishop's Mitls, Eston’s Corners, Irish Creek and other
points within the counties of lceds Lanark and Grenville.

Tue Toronto and York Radial Railway Company applies to the
Ontario Legislature for a charter to amalgamate the Toronto and
Scarborough Electric Rashway. Laght and Power Company. Limited ,
the Toronto Bzlt Line Ralway Company. the Metropoiitan Street
Railway Company of Toronto. the Toronto and Mimico Electric
Railway and Light Company . the Toronto Subarban Strect Ratlway
Company. Limited

Tuos L Kav, the well known eclectrician, formerly of the Kay
Elcetrical Manufacturing Co ., has recently severed connection with
that firm, and is now with the Canada Electric Motor Co, who have
receatly started in Hamilton with good prospects  The following are
some of the plants just finished —John Duff & Son, grocers and
butchers, 208 and 210 York Street, Hamilton, a 150-light dynamo with
150 incandescent and one arc light. the whole work done by the
Canada Elcctric Motor Co A 100-light dynamo with a number of
sncandescent Lights installed at the waterworks of Hamulton. A motor
fur the St. Cathanines Electric Railway. The repair of a 250-horse
puwer generator , 5-h p. motor for Leitch & Turnbull, esevator . motor
for Bradt, grocer. a 1o hght dynamo fer Lees & Son, bakers, and
vanvus others.  Mr. hay 5 onc of the pivneers 1n the clectric busi.
ness in Carada.  He started 1n a small way on the corner of Bay and
Mathet streets, Hamaltun, in 185y, and has been connected with the
busincss ever since. M., hay was the first to exhibit a successful
ughtin Hamulton, There wese very few clectoe hights i Canada
when he introduced his light, and now there 1s hardly a city or town
in the Dominion where there is not a machine of his design n use,
Mr. Kay has devoted the whole of his attention to electricity. the
building of clectric machines of all kinds alternating or direct current
dynamos, motors, transformers and all kinds of clectric work.  Any
work cntrusted to the Canada Electric Ce. will receive Mr. Kay's
carcful attention. The works of the new company are at 32 and 34
Bay Street North  Mr Kay has associated with im T. O. Apps, who
has had considerable experience in the business department of clec.
trical work., Mr Apps 1s sccretary-treasurer of the Canada Electric
Motor Co
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Tue G.T.R, recently Lrought a car load of fruit from Portland,
Me., to Hamilton, Ont., 670 miles in 32 hours

Ox the castern section of the Grand Trunk the old eight-wheel
freight engines are being done away with ard replaced by ten-wheel
engines.

Tug >i3nal Engineer Hodgson, of the G.T R enginecring depart.
ment, has completed the work of putting in at Waeodstock, Ont., inter-
locking switches
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It is the intenton of the Canaduan Pacific Ralway Co. to keep
the shops running in Winnipeg all winter, fitting up locomotives and
cars for the spring traffic.

A noxus of $75.000 to the Ottawa and New York Railway, to
establish workshops in Ottawa, has been adopted by the property
owners by a majority of g28.

Since the first of January the Intercolonial Railway, the Prince
Edward Island Ralway, and the leased lines, are known as the Cana-
dian Government railway system - .

Tue Quebec Government has refused the $250.000 promised to
the Victoria Bridge by the late Government, and also the $250,000
promised the Drummond County Railway.

Tue 1.C R. management expect to reduce the number of engines
between Halifax and Montreal by half, through the new and improved
type recently adopted  The number now in use is twenty.

Tue Grand Trunk has received 500 freight cars of 6o,000 pounds
capacity each, built by the Michigan Car Company, Detroit. Another
lot of 500 freight cars are being built in the Canadian shops of the
system. 3

Tuos Tosrxix, Brockville, has been awarded the contract for the
erection of a station for the C.P.R. at Vancouver, B C., also for a
number of other buildings for the company in different parts of that
Province.

Penvic meetings have been held in Toronto, and resolutions
passed favoring the building of a railway to James Bay. A greatdeal
was said about aid from the Dominion and Ontario Gevernments and
the Toronto city council, but none of the promoters said what amount
of wmoney they were prepared to invest in what would undoubtedly
prove a most valuable addition to the Canadian railway system.

Tug Nova Scotia Midland Railway Company, composed of Wm_
Strachan, Jno. Beattie, . Lyal, D. I. Lockerhy, \Wm. Mackay, S. H,
Holmes, and B. F. Pearson, has signed an agreement with both the
Dominion and Nova Scotia Governments, each of which subsidize the
road to the extent of $3 200 per mile, for the construction of a railway
from Windsor, N.S. to Truro \W. G. Rcid, Mantreal, has the con-
tract to build the Midland, which is so miles in 'ength.

ArpricaTion will be made at the next session of Parliament by
the Hudson Bay and Pacific Railway Co. for an act of amendment to
their charter empowering them to abandon that portion of their pro-
jected hine extending from Prince Albert 10 Calgary, and to cstablish
inits stead a branch between Prince Albert and Edmonton, and also
to lay out a hine from Edmonton to a pomt on the eastern boundary
of the Province of British Columbia

Oxy isene of the Caus'3s Gazet!e contained the following appli-
cations far railway schemes in the Yukon and Kootenay countries. The
Klondyke Frploration Company of london, Ont., asks for lctters
patent authorizing them 1n acquire lands and facilities for mining,
smelting and transportating purposes  Theapplicants are. J. M. Mc-
Intvre St Thomas, ] A Moody. London, D. A. Mclntyre, St.
Themas- B H \larshall, London, and G M. Fox, London. Molyncan
St John gives nntice nfapplication to Parliament for the incorporation
of a crmpany te canstruct a tramway betwcen the head of Lake Linde-
mann and the mouth of the Lewis River, to avoid the White Horse
Rapids and other obstructions to navigation. Lafleur & Macdougall
give notice for a company to operate a railway from Fort Sclkirk to a
point on the international boundary, on a route towards the mouth of
the Stickeen River by way of the Hootalinqua River and Teslin Lake,
with branch lines A company applies for a charter through Geoffrion.
Dorion & Allan, of Montreal, to build a railway from a point on the
Lewis River, between Five Fingers and Fort Selkirk and a point on
the international boundary, on a route towards the mouth of the Lynn
Canal, with branch lines  Notice is also given of application for an
act to incorporate a company to build a railway from the head of the
Lynn Canal northward along Dalton’s Trail to Fort Selkirk, N.\V.T,
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‘I'ug contract for masonry on the Soulunges Canal, recently taken
rom A. Stewart, has been re-let to Ryan & Macdonald.

Woongx ship-building is being carried on with renewed vigor in
Newfoundland this season. Most of these schooners are for the Lab-
rador trade. -

Tuexe is a rumor of a new Canadian freight line between Halifax
and Liverponl, but the parties whose names are mentioned, are reti-
cent about giving information.

Joux & Micuagr. O'Leary have completed their contract on the
Soulanges Canal, which covered section No. 3, the approaimate value
of the work being $230,000.

H E Giey, Penetanguishene, Oat., is building a fine steam
yacht for W, A. Gorby, Marion, Ind. She will be fitted with com.
pound engines and a water tube boiler.

Tue Albion Irn Works Co., Victoria, B.C., is fully employed
building river stcamers for the Yukon and Stickeen Rivers for the
C.P.R , the Hudsun's Ray Co , and others.

Tue Donnelly Wrecking Company, which made arrangements to
release the stranded steamer * Rosedale ** for $17,000, bas succeeded
in placing the steamer in the dry dock at Kingston.

Tue Klondyke Trading and Transportation Corporation, which
Sir Charles Tupper organized, has purchased the first-class steamer
* Amur ” from Labaun. She will run to Stickeen and to St. Michael's.

J- H. Moig, of New Westminster, B.C., has been awarded the
contract for the construction of two stern-wheel steamers for the
Stickeen River route by the Hudson’s Bay Company The stecamers
will cost about $20,000 each.

Tue Hon, J. R Thibaudeau, the Hon. A. A. Thibaudeau, C. N
Armstrong, E A. D. Morgan, Montreal; R. Audette, Quebec; and L.
H. De Fricse, London, Eng., have applied for letters patent as the
Atlas Steamship Company. The chief place of business will be Mont.-
real, and its capital $500,000.

Cart. C. H. McLEeoD, Pictou, N.S,, is now at Portsmouth, New
Rampshire, where a party of Klondykers is being fitted out. The
captain has secured an engagement to take a vessel rou u Cape Horn,
or through Magellan Straits, and the party expects to be at the mouth
of the River Yukon when navigation opens.

Tue London manager of the Canadian Pacific Railroad corfirms
the report that the company has bought from the Union Stea nship
Line the steamers * Tartar* and ** Athenian,” formerly the fa rorite
liners in the South African mail service, and will establish a repular
freight and passenger communication between Vancouver and Sort
\Vrangel, at the mouth of the Suckeen River. Each will do the 'rip
within three days.

A cuarter has bedn granted to L. I. Beer, C. Palmer, G. J.
Rogers, J. Pitblado, W W. Beer, T. \W. Dodd, A. Kennedy,
W. WWelsh, R. Fraser, F. L. Haszard, Charlottetown, PE.L,
to acquire by purchase, lease or otherwise, and to build steamships
and other vessels, docks, wharves and other terminal fanilities, and to
carry on the business of a transportation compaay for transport of
passengers and freight, as the Inland Navigation Company, Limited,
with a capital of $13.200.

Foroer Brus., Kingston, Ont., have buught the steamer © Shrews.
bury * and will put her on from Clayton to Montreal, along with the
** America ~ duning the coming scason. The ** Shrewsbury  was built
at Bath, Maine, at a cost of over $80.000 abuut a couple ot years ago-
and has been in commission only a short part of the ume since. Her
dimensions are 16: feet 6 inches length of keel, 20 feet 6 inches
beam, ; feet 3 1nches depth of huld and 4; feet g inches over guards.
She has compound engines of the inchined type, 25 x 50 inches, six-
feet stroke. There are two boilers, Worthington condenser, steam
steering gear, improsed f{eathering paddles.

AT a meeting of the board of directors of the Richelieu & Ontario
Navigation Company, it was determined to call the new steamers to be
huilt in Toronto the ** Toronto ** and the * Kingston.” It was resolved
to make rcpairs to the steamer ° Laprairic.” She will receive new
feathering wheels. Other improvements to the westera fleet are now
in contemplation. The details in connection with the outfit of the
company's stcamers gencrally, the improvement of their appearance,
and the interior of the saloons, especially on the ** Quebec,” and new
convenicnces for state-rooms, werealso resolved on.  Alterations to the
steamer ** Berthier ™ will also be gone on with, with a view of increasing
her speed and carrying capacity.

Tug C PP R has completed arrangements in ‘T'oronto, for the con.
struction of three light draught stern-wheel steamers to ply in Alaskan
waters, in conjunction with the two occan steamers which they have
purchased in Scotland. These vessels will be constructed in Toronto,
the contracts having been let to the Bertram Engine Works Co. for
two boats, and the Polson Co. for one boat, The plans have all been
prepared, and work will be commenced at once, as it is intended they
shall be ready for the opening of navigation, The boats are of wood,
plated with steel, and will bave a length of 156 feet, with a beam of 30
feet. They will be put together in the Toronto yards and will then
be taken apart and the parts shipped to Vancouver. The two ocean
steamers’ run will befrom Vancouver to Wrangel, at which point passen-
gers will be transferred to the new light-draught boats. which will ply
on the Stickeen River. Captain Troop, who is superintendent of a
hine of stcamers plying 1n the Kootenay district, has been, it is under-
stood, given the position of superintendent of the new hne of C.P.R.
steamers in Alaska.

 @ersenal.

W. . Ogilvie has presented another $1.000 to the Winnipeg
general hospital.

MaNAGER SkibMORE, of the Waterworks Company, Beilin, Ont.,
will leave shortly for the United States.

‘A. McDoxaLp, contractar, \Voodstock. Ont., was killed by a
G.T.R. irain at a level crossing in Woodstock, Dec. 1sth.

MorTtox Webs, mining engincer. son of £. R. \Webb, Petrolea,
Ont., returned from Colorado for the Christmas vacation,

Janes Lavosp. formerly with £. Leonard & Sons, London Ont,,
has accepted a position with the Goldie McCulloch Co., Galt.

R. MartLaxp Roy, Peterboro, Ont., who has been connected with
the enginecring staffof the Central Bridge Co. for a number of years,
has accepted a responsible position with the Hamilton Bridge Co., and
will remove to the ambitious city.

WHILE visiting at the house of a friend in Toronto, Sylvester
Neelon, well known as a member of the firm of Elliott & Neelon, con-
tractors for the masonry work at the new municipal buildings, died
snddenly of apoplexy. The body was taken to St. Catharines for
burial. He was 74 years of age, had lived in St. Catharines for half a
century, and was prominently engaged in extensive milling and timber
business. He built the large Empire flour mills, which arc now
occupied by the Packard Electric Co., St. Catharines. He represented
the county in the Ontario Legislature. He was president, up to the
time of his death, of the Niagara Central Railway Company, and it
was through his work that the road was built.

Hurp PETERS, engincer in charge of the harbor improvements at
St. John, N.B., was the recipient of a pleasant attention from the men
cemployed on the works. The men employed about the works assembled
in the warchouse and D. C. Clark, in their behalf, read an address to
Mr. Peters, expressive of appreciation of his services, his constancy in
attending his duty, his zealous care in the city's interests, and his
pleasing manner, which had becn an cncouragement to them. Men-
tion was made that the relations between Mr. Peters and the men had
always been of the most pleasing character. The address was signed
on behalf of the workmen by D. C. Clark, foreman of wharf construc-
tion : Thomas Thompson, foreman of warchouse construction; D. W.
Clark, superintendent of pile driving, James McMurray, captan of
dredge Cape Breton ., John W. Dickinson, captain of dredge
* Freeport * . James Fennell, captain of dredge - 1. F. Bothfeld '
I'rank S Hennon, diver. Accompanying it was a gold headed cbony
cane, suitably inscribed, alsv a silver ice picher.  Thomas Thompson
made the presentation of the pitcher and D. W. Clark thecane.  Mr.
Peters said it was usaal on occasiuns of this kind to say it i1s unexpected
and surprising.  All can bear me out, he said, that this s utterly and
absolutely truc in this instance.  Yor forty odd years 1 bave been con-
nected with the city’s work, and sometimes have done good v.ork, and
glways have had pleasant and cordial relations with the men, but never
till now have they given expression to it, and that I appreciate it you
must know. My schoolboy holidays were spent in Carleton from the
time I was ten years of age, and I have had a great deal to do with
Carleton from the time I putin the waterworks, and have always
found the workmen competent and cfficient. A report I prepared
some time ago for preseatation to the harbor improvements committee
gives expression to my opinion of the excellent way in which you have
worked. It gives all due credit to the foremen, but shows that the
completion of the work is dae to the men, who throughout have shown
a {riendly spirit and have worked with vigor and ecnergy. Never was
more work done, and better done, in five months; and every man who
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used an axe or an adze has earnestly done his share in bringing 1t to a
successful conclusion  Mr. Peters concluded by again thanking the
men and assuring them of his good wishes, and declaring i the city
undertnok, as he hoped it would, the completivn of the work on the
other side of the slip, that they were the men for it

—Fvery mannfacturer of first quality paving brich 1s directly
interested in establishing a uniform method of testing paving brick, as
amaiter of self preservation, for uniform tests mean impartial com-
parison. Hence, it behooves paving brick manufacturers, or municipal
ofticers and city engincers to have a copy of the Report of the Paving,
Brick Commission 1t is & neat book of 110 pages, containing all of the
comparative tables and charts compiled for the National Brick Manu-
facturers' Association of the U.S by a special Commission, under
the direction of Prof Edward Orton, Jr.  The universal adoption of the
methods recommended by the Commission will redound to the credit
of paving brick and to the protit of the manufacturers.  Copies may be
bad through Tur CaNADIAN ENGINEER at $1 00 per copy.

-We have received the fifty -first volume of the Canadian Almanac
from the publishers, Copp, Clark Co. Linuted, Toronto Besides
being a directory of clergy, militia, Government officials, members of
Parliament, county and municipal officers, schools and colleges, bar-
risters and solicitors, and other public men, it is a compendium of
information of all Linds relating to Canada  Some ~f the more promi-
nent departments are. Short History of Canada, Tariff of Customs
Forms of Government thronghout the world, Post Oftice Gazeteer
Masonic Lodges, Miscellancous Societies, Historical Diary, Life Insur-
ance. Some new features for 1398 are  Short accounts of the Bratish
Army and the Brinsh Navy, with illustrations: also articles on the
English Government, and Extraditions and Pardons. Besides the
above, with every copy of the Canadian Almanac for 1893 15 presented
a map of North America, beautifully engraved and printed in five
colors. The price, 25 cents.

~—The annual meeting of the Atlantic and [.ake Superior Railway
was held in Montreal, on the 37d inst. The President in his report
said the arrangement made by Mr. Armstrong with the f.ondon syndi-
cate was, for the present, a confidential document ; but under the
agreement, the company had constructed 20 miles of road between
Caplin and New Carlisle, and trains are running on that section Two
parties of engineers are about to start locating the line between Paspe-
biac and Gaspe.  The line as far as Port Daniel, 25 nules long, is an
easy section, but between that point and Gaspe several surveys will
have to be made before the best route can be selected. ‘The company
has also done considerable work between Yamaska and Levis on the
Great Eastern Division, grading being nearly fimshed between the St.
Francis and Nicolet Iuvers.  Trathc will be open between Nicolet and
St Greguire, and tu St Angele, opposite Three Kivers, this month.
The lirectors have buught frum the C.1. K. the section of the South
Fastern between Sorel and Yamaska, including the Yamaska niver
bridge This makes a cunacction with the Svuth shore Koad, and the
C.P R. and Unuted Counties Raway will pay for running nghtsover
The section betweer Yamaska and Levus will probably be finished
before the close of 1893, and wharves, warehouses, etc, wiil be con-
structed at Paspebiac. and the Government will be asked to assist in
building this port  The section between Riviere du Loup and  Meta-
pedia will be 115 miles, or 60 miles shorter than the Intercolonial
between the same points  This country is as yet unsettled, but is well
timbered and watered. and the soil is rich.  The following officers were
elected DPresident, Hon | R Thibaudeau, fiest vice-president, Hon.
\Wm. Owens ; second vice-president, Hon. V W Larue, secretary, E
N Armstrong : general mauager. C N Armsttong  The three repre-
sentatives of the Quebec Government, Hon V' \V, Larue, Jas. Baker,
and Chas Chaput, were continued in office
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F J Hexoersox is building a butter factory at Gananoque, Ont.

Tue town of Goderich is applying to the Ontario Legislature for
authority to spend $50,000 in building a grain elevator

Tug E. B Eddy Co., Hull, Que., has, it is said, entered the
Diamond Match combination and will greatly enlarge its premiscs as
a consequence.

Tus city of Hull, Que., has ordered 500 tons of pipe from the
St Lawrence IFoundry Co., Toronto. The pipe will be in sizes run-
ning from 3 to 15 inches.

THE CANADIAN ENGINEER

- = . nd

Thug Victoria, B.C, Metallurgical Works Co, Limited, has been
incorporated

H C McBrivg. architect, London, Unt,, won the competition by
his plan of the Jubilee Huspital (or that town.

Tue Aaburn Woolen Muls, Peterborough, are putting in an
improved sysiem of fire protection, and have ordered a number of
hydrants, chech and gate valies, from the St. Lawrence Foundry Co,
Toronto

Tug Hamillon and Toronto Sewer Pipe Co. is now building an
up-to-date factory, which will enable them to maintain in future the
excellence of their product in the past, in the meantime, stocks on
hand are suflicient for the trade till the factory is completed.

ACETYLENE gas is said to be making headway in many parts of
Manitoba, particu'arly at Morden where the apparatus is manufac-
tured  The underwriters' regulations for the use of acetylene are, our
readers will rem smber, much less severe in Manitoba than in Ontario.

Tue E B Lddy Company, Huil, Que., is adding eight new 5x14
feet tubutar bailers to the battery of 24 boilers.  The new boilers are
to be used as auxiliary to the present water and steam power plaat,
and will drive some of the small paper and printing machines, and the
pumps and engines

Tue Verity Plow Company has decided to remain in Brant{ord,
The company wants $15,000 for the old buildings, exemption from
taxes and free water, an $-inch main being necessary for the new
works The building they will erect is to cost not less than $40,000.
The company will give $10,000 guarantee that they will remain in
Brauntford for five years, and a $5.000 guarantee for five years longer.

Tue property of the Guelph Norway Iron and Steel Company was
sold a short time ago for $9.700 to John Taylor, formerly employed by
the compan Forty-cight thousand dollars was invested in the enter-
prise. \Work on the building was commenced in May, 1895, operations
began in January. 1596, and the dnll ran off and on until May, 1897,
when it was closed. The stockholders will lose everything, it is said,
and the creditors get about eighty-five cents on the dollar.

A FLOOD was caused at Norwood, Ont., Dec 15th, when the dam
of the pond used to run Jas Cummings' woolen mills gave way, and
coming in contact with Nicld's foundry, owned by J. L Squier, it com-
pletely demolished it. Part of the stream entered the woolen mills
and did considerable damage. The water carried away three bridges,
and hundreds of cords of wood owned by ]. Finlay & Son, Squier
Bros., and james Cummings.

F E Duvcauay, engineer of the Millwall Docks, London, Eng-.
land. was in Krgston, Oat, recently. with the view of getting the
Canadian Fagine and Lacomotive Works for the building of two
Dauckham pnevmatic grain elevators for the Montreal Pacumanc
Grain Flevator Company The pneumatic eclevator, in addition to
pumping grain can transmit it horizontally 700 or Soo feet along a
pipe to the warchouse and elevate 7 to a height of 8o feet to various
bins In loading vessels it can, it 1s said. handle grain at the rate of
180 tons per hour, screening, grading and weighing it in the trans-
mission

Tue organization mecting of the Jacques Cartier Pulp Co was
held December 11th, 18y7, when E  Golf Penny, \WWm. Law, and V.
Curric were ¢lected trustees and Geo McDonald, secretary, to carry
on the business till incorporation is secured. This company will buy
the pulp mill at St. jeanncde Neuville, which has beensold to them by
E. Bradley, C.E,, for the owner, James Reid, of Quebec. The com-
pany proposes to put in new machinery to double the output.  Ameri.
can and German experts have viewed this water-power and pronounce
it unique, as naturc has done most of the engincering work by a
natural tunnel underground, about Goo feet long, producing a fall of
6s feet  The future capacity of the mill will be ten tons per day.,
mechanical,

Tuie terms of the agreement entered into between Abbott & Co.,
Montreal, and the city of Kingston, Ont., relative to the removal of the
works to that city, have been made public The company will be
given a free site and a bonus of $50,000; the plant and machinery to
be valued at $250,000 by a board of valuators, who will make their
award ten days after the works arc in running order. Abbott & Co.
agree (0 carry on the business twenty-five years, and employ during
the first year 125 to 150 hands  The pay-voll is to range from $40,000
to $50.000. Before the end of the second year the company will
cmploy from 175 to 200 men, their pay-roll to range from $50.000 10
$60,000 The aity will have the first lien on the buildings and plant to
the extent of the bonus for the period of twenty years, and the
works must be operated 275 days in each year.
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Parrsnoro’, N.S., will spend $4.000 on firchall equipment.

A PeQUEGNAT's bicycle factory, Berlin, Ont., is being equipped.

Jas. Cameron, Fallbrook, Ont., is starting a sawmill at Harger.

A NEw market building is proposed for Brauntford, Ont., to cost
$4.000.

Tue city of Ottawa purposes to spend $70,000 on buildings in
Lansdowne Park.

E. R. Siursox & Co., engineers and machinists have begun busi-
ness in Berlin, Ont.

Winx1pEG will upend $700,000 on 2 system of water works, to be
supplied from artesian wells.

Tue Welland Vale Bicycle Co., St. Catharines, Ont., is manufac-
turing a chiainless bicycle {or next season.

Tus Rathbun Company, Deseronto, Ont., has been shipping car-
loads of doors, etc., to South Africa, recently.

W. P. Nices may build a roller flour milt at Wellington, Ont., the
village having granted exemption from taxes.

A. E. Carvexter has sold out his interests in the Hamilton and
Toronto Sewer Pipe Company to Henry New.

E. L. Parxins and W. H. Heine are interested in organizing a
wood-working company, at Norton Station, N.B.

Tne Canada Screw Co., Hamilton, Ont., is applying for an exten-
sion o he exemptions enjoyed for some years past.

E & F. Giopings & Co., Granby, Que., will build a new furniture
factory, 50 by 100 feet, and five stories high, in the spring.

Tue Exploits Lumber Co. is to be incorporated to do a large
lumber business in Newfoundland. The capital is English.

It is said that a combine including every wire rod, nail, and other
wire product in the United States will be in operation before Feb. 1st.

GEORGE MCARTHUR, St. John, N.B,, has been awarded the con-
tract for building Doran’s Hotel, Windsor. The contract price is over
$20,000.

Tue work of enlarging and improving the Rathbun Company's
cement works, at Napanee Mills, Ont., is being pushed by a large staff
of men.

Tue town of Wardner, B.C,, which has grown up where the
Crow's Nest Pass Railway is to cross the Kootenay River, is exreri-
cncing quite a boom.

* ‘e Dominion Elevator Company is now erecting elevators at the
following points : South Edmonton, 20,000 bushels; Laduc, Wetaski-
win, and Red Deer, 15,000 each.

Tne town of Welland, Ont., is to be piped at once for a natural
gas supply. The rates charged will be the same as in Dunnville, Ont.,
i.e, $35 a year for furnace, $24 for a cook stove, $19 35 for a heater.

An order has been reccived at the C.P.R. car shops, at Perth,
Ont.. to build 20 first-class passenger cars and 10 sleepers. Hitherto
only freight and box cars have been manufactured at the Perth shops.

IncorroraTion has been granted to M. M. Boyd, W. T. C. Boyd,
Bobcaygeon, Ont.; G. Boyd, J. Wickham, Toronto; J. D. Flavelle,
and J. G. Edwards, Lindsay, as the Cowichan Lumber Co., Limited.
Capital, $150,000.

Tag casc of Dale v. the Riordon Papsr Mills, Limited, Merritton,
Ont , has been settled for $1,500 out of court. Jamss Dale, who was
severcly scalded at the mill some months ago, brought an action for
$2.500 against the company.

J T Cuirpo, CE., of Child & Wilson, Calgary, N.W.T, was at
Lethbridge recently making an estimate of the probable cost of a
system of waterworks for that town Medicine Hat is also looking for
a waterworks system, it is said.

C. Guinonop, Beauharnois, C. F. Lalonde, Montreal; J. Leduc,
J. B. Roy, Delia Roch:stte, Beauharnois, Que, are applying for a
Dominion Charter asthe Star Iron Company, Limited, to manufacture
furnaces, etc. Chiel place of business, Moatreal ; capital, $69,002.

Tnos. DouerTy, Sarnia, Ont., the inventor of the famous iron
casting process, is now engaged upon the invention of a further
improvement in this process of iron production, of which great
things are predicted by those who have been given an inkling of the
new idea.

Tus creditors of Robert Saxby, cogineers' supplies, Toronto, met
recently, when a statement was presented showing liabilities of $3.200,
with assets of about $4,000. The chief claims are. Jobn Hermington
cstate $1 700, sccured by a $1,000 mortgage and $300 note, endorsed |
E. E. Cooch $550, Bank of Commerce $t00, Royal Oil Company $125,
and Robert Saxbury, jr., $300. The assets coasist of land $3.500 and
the remainder stock and book debts.

Tue company which is working the peat beds near Welland, Ont.,
is going into the manufacture of artificial marble from gypsum.

Tug city engineer, Montreal, has asked an appropriation of over
$1,000,000, chicfly to be spent on new sewers and enlarging old ones.

Tue town of Magog, Que., has recently installed a municipal
electric lighting plant, and now proposes to add a system of water
supply, the same power plant being used as for the lighting system,
and the pumping being all done during the day when there is no
demand for electricity.

J- M. Lavog, E. Lavoie, O. Matton, Ottawa , A. Lavoie, Donald,
B.C.: J. M. McDougall, Hull, Que., have been incorporated under the
Dominion statute as the Lake 1Deschenes Milling Company, Limited,
with a total capital stock of $30,000. to build flour and other mulls, and
do a general milling business.

Tur. average nightly attendance at the Toronto Technical School
was 230 during October and November. The building is to be
enlarged for the use of the school by the University of Toronto, which
owns It, at an expense of $26,000. The Technical School will pay a
rental of $2,000 per year for 21 years.

Prans have been brought forward for extending the Bonsecours
market, Montreal. The plan would extend the market to Jacques
Cartier square, and then take in property and land on St. Paul, Bon-
secours and Leroyer streets, extending the latter street through to
Bonsecours street; a large square would thus be added to the market.

Tug Ontario Sewer Pipe Company, Mimico, Ont, has completed
what is said to be the largest sewer pipe kiln in the world. It measures
36 feet 7 inches in diameter, seven inches larger than the one built by
the Great \Western Sewer Pip: Company, Ohio, and about 19 inches
jarzer than those of the Black Horse Sewer Pipe Company, Virginia

Tue Acton Tanning Co. and Beardmore & Co., Acton, Ont,, are
putting up new buildings. The carpenters are busy on two new hair
houses, one for each establishment, 32 x 50. J. A Speight & Co. are
finishing two large cedar water tanks for the Acton Tanning Co., fifty-
seven feet in sircumference and twelve feet deep.—Acton Free Press,
Nov. 25.

A NEw company has been formed to operate the Coldbrook Rolling
Mills, near St. John, N.B. The new company, which is styled the
Coldbrook Steel and Iron Company, has appaatzd W. H. Thorne &
Co., wholesale hardware merchaats of St. John, as their szlling agents,
The company will manufacture bar iron, railway spikes, and wrought
spikes.

A pracTicaL demonstration of a new process of jointing pipes
took place recently at the Caledonia Iron \Works, Montreal, in the
presence of some influential pipe-makers, contractors and others.
The process of making and fixing the ring joint is an entirely new
departure from the customary methods employed in jointing pipes, and
overcomes the difficulties incidental to pouring and caulking lead into
pipe joints in wet trenches. A full description of this process
appears in Tug Caxaptax ENGINRER.  The inventor is D. J.
Russell Duncan, C.E., 28 Victoria street, London, S.W. The ring
joint is made with cold sheet lead, wbich is circumierentially con-
tracted and indented by the pressure of a contractible tapering wedge
and an external compression ring.

Ix connection with the mention made in past issues of THE Cava-
piax EnGINEER of the different appearances of strange aerial bodies,
by many believed to be ir-ships, the following press despatch, dated
from Pittsburg, Pa., may be of interest: * It has at last been discov-
ered who the incorporators of the Atlantic and Pacific Acrial Naviga-
tion Company are. The company, which is officered by C. A. Smith,
president, and M. A. Terry, secretary, both of San Francisco, was
organized to manufacture the air-ship of Hiram S. Maxim, inventor of
the Maxim gun. It is said by persons connected with the company
that last summer a trip was made in a Maxim air.ship from San
Francisco to Cleveland and back in three days. Mr. Maxim furnishes
the following description of his vessel: It occupies 106,000 cubic feet
of space. The propelling power is a 105 horse-power naphtha engine.
The cylinder engine and all other parts of the machine, so far as prac-

'tica.blc. are made of aluminum, which was purchased of the Reduction

Company here. The ship now weighs about 5.000 pounds, and will,

. its friends claim, carry more than a ton.weight of provisions and

passengers. The naphtha for the engine will be stored in cases, which
are supposed to bold enough to drive the ship around the earth without
replenishing the tanks. The tail that projects upwards frow the stern
of the ship is intended to direct it up or down as a bird directs its
movements with fts tail. The rudder is to change the course irom
right to lelt. Motive power is secured by the big acroplane at the
stern, which is driven by the naphtha engine. It is stated that a
speed of one hundred miles an hour has been attained without strain-
ing the machinory.'
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MoxacuaN & SUTHERLAND, contractors, Halifax, N.S., assigned
not long ago to T. Frank Courtney.

Tue Steatheoy Furaituce Co. is building a sawmill 1o connection

with its factory, capacity, 15,000 fect per day.

Ricuarp ScuorieLp, Toronto, recently put in an electric mail. .

marking machine in the Hanlton Post Office,

Power & Sox, architects, Kingston, Oat., are preparing plans for
a new clevator for Richardson Bros., Kingston.

Ax acetylene gas company is to be established in Carleton Place,
Ont,, and has already asked {ar street privileges.

THE Goldie & McCulloch Co.. Galt, Oat,, recently shipped a
large boiler to the Ontario Rolling Mills Co., Hamilton.

Tnt Methodists of Brandon, Man., will build a $30,000 church
nest season S A. Bedford is chairman of the building committee.

HarLaxp Bros, Clintoa, Ont, hardware, are putting in a go-
light acetylene machine and will furnish some neighboring firms with
light.

Tue Waterloo, Que , waterworks, owned by Gould & Wilson, will
shortly pass into the posszssion of the municipality, which gives in the
neishborhoed of $21,000 {or them

Two carloads of screens from the Jenckes Machine Co., Sher-
brooke, were received at the mills of the Chicontimi Pulp Co recently,
and are now being setn place.

Tue Montreal City Bill, now before the Quebec Legislature, pro-
poses to give the city the right to borrow $250,000 for the extension
and improvement o Bon:eccurs market.

Tug Canadian Typogr .ph Co . manufacturers of the well known
E & D. bicycles, hve received orders for 150 of their wheels from
South Africa, nearly 1co of which bavealready been shipped.

Four municipal by-laws were voted on in Galt, Ont, Jan. 3rd, all
of which were defeated, viz  $7.003 for market extension, $S.000 for
new fire hall ; $3.000 for hospital sewer, 1,800 for electric fire alarm.

Tue Windsor, N S. Pl ster Co. commenced grinding plaster carly
in December, and is now able to supply the celebrated Selenic Cement.
This is the first manufactory in Windsor to begin work after the fire.

Tue plant of the Phelps Machine Co . Eastman, Que, has bren
bought out by the Jenckes Machine Co., of Sherbroohe. which will
continue the manufacture of the Dahke engine in the Sherbrooke works.

Tie City of Bellewlle, Oat, owas its gas works The original
investment was $14400  The dividends n twenty years have
amounted to $28 224 in addition to two per cent. which has been put
aside each year for repairs and improvements.

R .acxie has besn appoiated engineer of the new sewage dis-
posal works, Hamilton. Ont , at 4 salary of $000.  Mr. Mackie holds a
first-class certificate, and his biea engineer at the Hamilton Bridge
C»., the Copp Bros., Limued, and the Rolling Mils.

AT the annual sharchollers’ meeting of the Dominion Wire Manu.
facturing Co., Montreal, the following directors were clected by the
sharcholders Jumes Cooper, president: C. W, Vollmana, vice-presi-
dent; ] C McCormick managing director ;: F W. Fairmun, H.
Horsfall.

AT the annual me=ting of the Montreal Metat and Hardware
Assoziation the following offizers were elected President, George E.
Deummond; vice-president, ] B Learmont | treasurer, ] \V. Pyke:
direstors, Charles Cassills, Frank Caverhill, Robt. Gardaer. and C. L.
Lstang A resolution was pissed endorsing the limitation of credit to
four months and 3 per cent for cash.

WaTeR was let into the penstock at the pulp mills at Chicoutimi
on the 15th ult  The mill, 1t is expected, will be in full operation by
the 20th  The development of the water power in connection with the
mill was undertaken by the Jenches Machine Co.. of Sherbrooke, Que.,
which used four special Crocker wheels for the purpose.  The v.heels
give excellent satisfaction under the usual acad ol 70 feet.

Dr. C. J. Epcar. North Hatley, Que . has formed a parinership
with W O. Roy, of Montreal. and acquired a water power on the
Massawippi River, a litt!e below the village. They will furnish electric
lights and power to North Hatley, Enstis and Watervile. A contract
has been made with the Jeackes Machin=: Co.. Sherbrooke. Que., for
developing the power, and the whole plant will be put in at once.

J. P. Carritve, St. John, N.B.,and [. W. Pa‘terson, of the Pat-
terson Manufacturing Caompany, Montreal, have contracted with the
Pcople’s Heat and Light Company, Habifax, N.S, for the company's
tar output, and will have erected as soon as possible a factory on the
North.\West Arm, for the manufasture of tarred rocfing and building
paper, and all bi-products of tar. They have bought plant in New
York, and plans have been prepared for the buildings. The works will
be ready for operation in the latter part of February, it is expocted.

YarmouTnt, N.S., will build a $15,000 school.

THE reservoir of the Parrsboro, N.S., waterworks has been com-
pleted.

E D Samirn, Winona, Ont., fruit grower, is spending $5,020 on a
cold storage warehouse.

Tng Detroit Lubricator Co. has recently received orders for 100
locomotive lubricators, which are to be shipped to China and Japan.

Mapisox \WiLLiaMs, who is now proprietor of the foundry and
machine shop of the Paxion, Tate & Co. estate, Port Perty, Ont., is
doing a good business.

Tiie new pulp mills of the Royal Paper Mills Co. at East Angus,
Que, are rapidly nearing completion. The contract for the entire
tank work has been awarded to the Jenckes Mazhine Co,, Sherbrooke,
Que.

Tug Rev. D. B Marsh, Black Heath, Ont., inventor of the Marsh
stethophone, is now taking out patents in the United States and several
Euronean countries. Mr. Marsh has made a number of improvements
on the instrument since the patent fiest issued in Canada

Tug trouble between the Customs Department and the Canadian
agents of the L2 France Engine Company has been settled by the
payment of $44t addstional duty and fine. The company, in a letter,
gave the lowest price of the engine as $4,20).  When it reached
Canada it was entered at $3.570, that is 15 per cent. less than $4,200,
This $630 was uaderstood 1o have been the Cinadiin agents' com-
mmssion at 15 per cent  The Custo.ns authorities have now deci ted
that the correct value for duty was $3 30, and bhas collected 35 per
cent on this $63 > d=ducted, with a fiae of 190 per cent on the amount
of undervaluanion,

S:xce the pablication of the article on towns’ water supplyin our
Junz number, which points out the poisonous effects of lead pipe on
drinking water, we have received from E. \Valker & Co., water pipe
naufasturers, Hackmondwike, Yorkshir., Eggland, a sampleof their
wrought iron pipz lined to a thickness of over one-sixteenth of an inch
with block tin, and a suitable conaecting coupling lined so that the
witer cannot pasib y com: in contact with th: iron, even at the join-
ings  They also make iron pips with a non-conducting material or
insulator placed between the iron pipe and the blo k tin linirg. which
they claim prevents frost penetrating the pipe and freezing the water.
This overcomes 1he difficulty pointed out, and supplies a pipe almost
cverlasting in wear, and that cannot rust, or in any way destroy the
purity of the water The sample can be seen at the officeof Tue
CananmAN ENGINEER

] O La Forest, superintendent of the Montreal waterworks, has
again called 1h= attention of the city council to the dangar that will
attend further neglect of the long-needed waterworks extensions. The
high level reservoir contains about 1,750,000 gallons, or less than 24
hours® supply for the district it serves; while the only engine capable
of duty at the McTavish street station is worked beyond its capacity,
so that there is no tim= for overhauling ia case of accident. The water
supplied from the high level reservoir has increased enormously in
recent years. In 1885 it was 48 986.086 gallons, while in 1896 it had
risen to 662,572,822 gallons. A new engine is urgently needed at o
cost of about $40,000, including crection, and an additional boiler at a
cost of $19.650. including alterations to the buildings. The cost of
coanecting the two sections of the reservoirs to the suction pipe, and
the continuation of the 2o-inch main to the high level reservoir, will
add about $10 0qo more to the cost of the needed improvements.

To the first person sending us The Canadian
Engincer of December, 1893, or March, 1894, we
will pay 50 cents or one year's subscription, or we
will pay $2 cash or threc years’ subscripticn to
any one who will send us Volume 1 complete.—
Biggar, Samuel & Co,, 82 Church St.,, Toronto.

For Sale Cheap

A New 100 Kilowatt 125 Voit Multipolar, Direct
Current Dynamo
Latest sieel frame type, with iron clad armature.

A most complete set of Station Attachments. Suitable for In.
candescent Lighting, with a capacity of 2.000 16.candle power lamps,
?r for power or electco-.chemical purposes ; has never been used only

or A test.

For particulars apply to E H. HILBORN, 74 Brunswick Avenue,
Toronto, or to JOHN TOL31s'., Kincardine.

The Ontario Peoplo's Salt and Soda
Company, Limited




