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STORAGE OF WATER IN EARTHEN RESERVOIRS.®

BY SAMUEL FORTIER, M. CAN. SOG. C.E.
(Concluded from last issue.)

In cold climates like those of Canada and the
Northern States, it is important that the high water
line be kept below the frost line in the upper portion of
the dam. Failure might also be caused in weak em-
bankments by the formation of ice at the flow-line.

In both cold and warm climates there is the danger
of waves over-topping the embankment. The maximum
height of waves which may occur on the surface of any
reservoir of known dimensions may be roughly estimated
by Stephenson’s formula H=1. 5V F 4 (25 Y F)in
which H is the helght of the waves in feet and F the
fetch or distance in nautical miles through which the
Waves act. According to the above formula, the heights
of waves on ordinary reservoirs would vary from two to
three feet. On the smallest the waves would be more
than 2 feet lngh and seldom more than 3 feet on the
largest. It is evident, therefore, that this formula does
not apply to small surfaces of water, but as the error is
on the side of safety, and since the top of even small
reservoirs should be raised at. least two feet above

hlgh water; the formula can be trusted to give approx-.

imate results.

The practice of the writer for years in designing.

the cross-sections of reservoir embankments has been to
determine first the breadth at the flow-line. Then
through the extremities of this distance convérging lmes
can be drawn to suit theangle of repose of the matenal
and other necessary conditions. Great differences exist

——
“ A papes read before tho Canadlan Soclety of Civll Engineers.

as to this dimension. While writing this article there
lie before the author the descriptions of five reservoirs
each 30 feet deep, and their respective breadths at the
flow-line are 28 feet, 34 feet, 40 feet, 45 feet and 53 feet.
After making ample allowance for a difference in the
quality of the materials, there should not be a difference
of nearly 100 percent. in the widths of the embankments,
providing the work in each case has been carefully done.

With a view to unifying the results and econo-
mizing material, the writer obtained by circular letters,
private correspondence and otherwise, descriptions of
about 100 reservoirs located in nearly every State of the
Union. Out of the hundred 75 were chosen as typical
of existing conditions, and their depths of water and
breadths of embankment at the flow-line were plotted
on cross-section paper. The co-ordinates for -each of
the 75 reservoirs were the abscissa (x) which repre-
sented the breadth in feet of the embankment at the
flow-line, and the ordinate (y), which represented
the depth in feet of the water in the reservoir, The
curve formed by joining all the points was so nearly
that of a straight line that the following equation of
a straight line was adopted.

y=x=5.

For outer and inner slopes of two horizontal, to one
vertical, and with the top of the embankment from two
to six feet above the flow-line, the above empirical
formula gives top-widths and flow-line widths for depths
of water from 10 feet to 45 feet as follows:

TABLE VI. .
Depth of . belt):\'stc:f\c:)p Breadth
water in Outer Inner Top ofemnbkt.and at
reservoir. slope. . slope. width, surf ofwater. flow line,
Feet. Feet. Fect, Feet.
10 2tozr etor 7 2 15
15 " . 8 3 20
20 o . 1t 34 25
25 . " 14 4 30
30 " * 19 4 35
35 " “ 22 4 40
40 N ” 2 5 45
45 " . 3t 6 55

In impounding water to a depth greater than 40 or
5o feet, safe construction requires the introduction of
berms. Thus, in a reservoir 60 feet deep, there should
be near the middle of each slope a berm of 5 or 6 feet
in width, and when we deduct the width of these two
berms, the top width is limited to about 30 feet, while
the formula still holds approximately true.

Regarding the 75 typical reservoirs referredto, it
may be here stated that their inner ‘s'opes varied from
a maximum of 4 to 1 to a minimum of 1 tq 1, and
averaged‘z.Gx to 1, while their outer slopes averaged 2.1.

TABLE VII,
Outer Slopes. Innacr Slopes.

2 reservoirs 1 to I 2 Teservoirs 1 to 1
23 " !}4 “ g . 23 . xx o 7
2 ‘" xx " b 4 2 " xx LU ¢
4t * 2 1 31 o 2 "1
;. 2 oz X - 2 ¢ 1
3 i (13 2% LT I 1 [ 2%‘ [ 1
3 (1} 3 ) 1 11 . 3 " 1
2 ” 4 " b ¢
75 Teserv's aver. 2 to 1. 75 reserv's aver. 2.61 101

It is evident from the foregoing that American
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practice in adopting slopes to earth embankments does
not often vary from 2 horizontal to 1 vertical. No un-
protected earth slope will long withstand the action of
waves, even on a 3 to 1 incline, and since some kind of
paving is necessary, a 2 to 1 slope of suitable materials
and properly constructed is preferable to one flatter.
In paving with hydraulic cement concrete, the cost can
be considerably lessened by adopting a 13 to 1 slope on
the water side, without lessening to any extent the
strength or efficiency of the embankment.

To prevent the destructive effects of waves, ice
and frost, to facilitate the removal of silt and aquatic
vegetation, to prevent animals from burrowing into the
bank, and in many cases to prevent percolation through
the bottom and sides, some kind of paving is usually
required.

The following brief notes obtained by circular
letters describing the mode of paving and the materials
used in more than thirty reservoirs in the United
States, will give the reader a fairly correct idea of
existing conditions:—

Waterworks Reservoir, Charlottesville, Va., 47 Feet
Deep.—* Inside slope of dam is paved 12 inches thick
with ordinary stone rip-rap.”"—E. F. Harris, supt.

Lake Montebello Reservoir, Baltimore, Md., 31
Feet Deep.— Inside slope is rip-rapped with broken
stone for a distance of 2 feet above and 3 feet below the
flow line.”—Wm. Benthall, ass’t engineer.

Tatnuck Brook Reservoir, Worcester, Mass., 30
Feet Deep.—* Paved 24 inches thick at top and 18
inches thick at bottom of inside slope with field stone
of large size, having interstices filled with smaller
stones.”—Fred A McClure, supt.

Waterworks Reservoir, Grand Rapids, Mich., 16
Feet Deep.—* Bottom of reservoir is paved 12 inches
thick, inside slope from 12 inches at bottom to 2 inches
at top with cobble stone laid in cement concrete, Frost
has loosened some of the cobble stones at the water
line.”—H. A. Collar, city engineer.

Indian Creek Reservoir, Boise, Idaho, 50 Feet
Deep.—*¢ Inside slope rip-rapped with basalt 18 inches
thick."—Chas. L. Swain, engineer.

Storage Reservoir, Amsterdam, N.Y., 65 Feet
Deep.—'* Face of dam is rip-rapped 13} feet deep, hand
placed. Frost never affects rip-rap. Don’t believe in
paving."—S. E. Babcock, engineer.

Sterage Reservoir, Rochester, N.Y., 15 Feet Deep.
—*A berm five feet wide at middle of slope; rip-rap
below berm ; paved with stone above. Paving laidon
gravel lining a few inches thick.”—E. Kinchling, chief
engineer.

Distributing Reservoir, Rochester, N.Y., 17 Feet
Deep.—*“ On bottom of reservoir 4 inches of gravel
spread over surface of clay puddle 52 to 18 inches thick,
hauled from brick yard. Rip-rap 24 inches thick be-
low berm. Stone paving 18 inches thick above berm.”
—E. Kinchling, chief engineer.

Schuyhill River Reservoir, Conchohocken, Pa.,
13 Feet Deep.—** 12 inches cement concrete on bottom,
4 inches brick on 12 inches cement concrete on slopes.
Concrete composed of 1 cemat, 3 sand, 5 broken trap
rock.”—W. E. Ferrier, supt.

Waterwurks Reservoir, Sherburne, N.Y., 30 Feet
Deep.—* Paved with stone 12 inches thick set at an
angle of about 60°. Space filled with gravel."—W. E,
Davis, supt.

Storing and Receiving Reservoirs, New Bedford,
Mass.—* The inside slope of storing reservoir dam is

protected by a paving of large sized boulders. The
inside slope of the receiving reservoir has a lining of
granite blocks 1 foot thick.”—R. C. P. Coggeshall,
supt.

Waterworks Reservoir, Waltham, Mass, 15 Feet
Deep.—** Bottom and water slopes paved with granile
slabs 12 inches thick, laid dry as closely as possible.”—
L. Brown, supt.

Hartford, Conn.—¢ We have six reservoirs from 20
to 41 feet deep, paved with stones about what twa men
can lift, placed close together and filled in with smaller
stones.’ —HenryA Ayers, supt.

Low Service Reservoir No. 2, Portland, Oregon,
21 Feet Deep.—“Paved with brick, coated with }-inch
California asphalt Jaid flatwise in paving pitch."—].
Henry Smith.

Easton Lake Reservoir No. 2, Bridgeport, Conn.,
51 Feet Deep —*“Cobble rip-rap 24 inches thick at
bottom of slope and 15 inches at top.”"—S. G. Stod
dard, jr., engineer.

Waterworks Reservoir, Covington, Ky., 47 Feet
Deep.- «“The water slopes are riveted with stone
blocks 12 inches thick, laid in cement on a foundation
of broken stone 12 inches deep.”"—W. H. Glore, supt.

Waterworks Reservoir, Erie, Pa., 26 Feet Deep.—
“ Bottom of reservoir puddled with 18 inches of brick
clay put on dry and rolled solid every three or four inch
course. Paved with brick laid flat on bottom (2 inches
thick), and laid on edge on sides (4 inches thick) with
cement, after being laid." — Wm. Hinnel, secretary-
treasurer. !

Birraingham Reservoir, Birmingham, Ala., 42 Feet
Deep.—* Rough sand stone rip-rap 12 inches thick,”—
W. ]J. Milner, supt.

Storage Reservoir, Peoria, Ill., 24 Feet Deep.—
“Six inches of concrete laid on bottom in about 10
foot squares separated by two rows of brick placed on
edge. Water slopes lined with brick eight inches thick.
Frost in winter occasionally cracks the bricks at the
water surface.”—Dabney H. Maury, supt.

Cherry Valley Reservoir, 35 Feet Deep.—* The in-
side slope of the dam is covered with rubble paving
from 12 to 24 inches in thickness, covered with about
six inches of selected hard pan to fill the interstices in
its surface.”—]J. C. Hancock, supt.

Cache la Poudre Reservoir, Northern Colorado, 30
Feet Deep. Larimer and Weld Reservoir, Northern
Colorado, 22 Feet Deep.—* Inside slope of both reser-
voirs rip-rapped with mountain sandstone one foot thick
laid on two feet of gravel””— Ed. Baker, engineer,
Greely, Colo.

Waterworks Reservoir, Ann Arbor, Mich., 14
Feet Deep.—* Slopes protected by rubble or cobble
stone.”—Chas. E. Green.

Marlette Lake Reservoir, Virginia City, Nevada,
— Feet Deep.—“Front of dam paved with rubble.
Stone and ice sometimes displace or disarrange the
rubble, but not seriously.”—J. B. Overton.

Storage Reservoir, Southington, Conn., 25 Feect
Deep.—¢“ The water slope of the dam was covered 18
inches in depth with small broken stone, over which
was laid a paving of large sione 15 inches in depth.”
—J. H. McKenzie.

The use of brush or willows tied together and
anchored by means of galvanized wire is not uncommon.
The small private irrigating reservoirs of Western
America are frequently protected from wave action
by wheat straw held down by strands of barbed
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wire. Occasionally brush and stones or slag are used.
The author employed asa temporary expedient for the
Ogden Distributing Reservoir, until a more permanent
paving could be put down, a paving of red pine boards ex-
tending 3 feet above and 6 feet below the flow-line along
the slope and nailed to joists 3x8 imbedded in the bank
and anchored at intervals. A very common method s to

- use a foundation, a compact, impervious and stable bank,

on the inner slope of which is spread a layer of gravel or
broken rock of sufficient depth to prevent the water
from washing away the earth beneath, Upon this
porous layer is laid the stone pitching or rip-rap, which
may vary in depth from 1 to 2} feet, depending upon the
height of the waves and the action of ice and frost, the
interstices of the stone pitching being filled with gravel
spalls or broken stone. The usual form: of cement con*
crete paving is a layer of screened gravel or broken
rock well rammed, upon which is laid the requisite
thickness of concrete. For a short distance, both above
and below the flow-line, stone-pitching laid in cement
mortar upon a thin layer of cement concrete should be
substituted for the cement concrete paving. A concrete
composed of clean sand, gravel and liquid asphalt in
about the following proportions is sometimes employed:

Gravel cveeeeiee coavnneiaan . 70 per cent. by weight.
Sand.ievecaiiianonns ceseaes 3 .
Liquid Asphalt .......... vees 1015 ¥ .

The sand and gravel are heated to a temperature
of over 300 Fahr. and mixed with theliquid asphalt at a
slightly lower temperature.

It is put on hot in a manner similar to street paving
and varies from 1 to 4 inches in thickness.

A paving formed of brick and asphalt is also advo-
cated. The brick on the bottom may be laid flatwise
on the lower portion of the slope 4 inches and near the
flow line, 8 inches, in thickness. to prevent the irick
from absorbing moisture a thin layer of asphalt mortar,
composed of go per cent. by weight of clcan sand mixed
with 10 per cent. by weight of liquid aspbalt, is first
spread over the rammed gravel; the brick are then
dipped in hot asphalt, and after being laid grouted with
the same material. A thin surface coating of asphalt
of about 3th of an inch in thickness completes the lin-
ing. In discussing the relative merits and demerits of
each type of paving represented above, little need be
said of the first two named, since the early decay of
both willows and lumber render periodical renewals
necessary.

Many failures are recorded of stune pitching or
rip-rap, but in nearly every instance they-were caused
by the washing away of part of the embankment imme-
diately bencath the rip-rap. Under ordinary conditions
wash can be prevented by placing a sufficient thickness
of gravel or broken rock back of the pitching, and care-
fully filling all intefstices of the latter with coarse sand
and gravel. The general success which has attended
this kind of paving does not warrant, in the opinion of
the writer, the following severe censure from the pen of
Samuel McElroy, C.E., of Brooklyn, N.Y.:—

« The only way to protect an earth reservoir bank,
or floor, is to keep it dry; otherwise pressure, storm
wash, motion, leakage, frost or animals may weaken
and destroy it. Dry work, properly laid, requires much
more time for selection and fitting than cement work,
for the same section and slope; it requires a better
class of stone throughout; and the cost of hydraulic
cemecnt mortar, in itself, does not add more than $1.20
per cubic yard, or about the cost of the cement mortar,
to that of dry work, for the same stone. At Ridge-

wood we paid $1.50 for the dry stone lining, and $2.50
for similar wall in cement with full joints. The repair
accounts of dry walls on various public works has been
a formidable item. Experience also shows that a well-
puddled and brick-covered reservoir floor would have
prevented some costly bottom leaks and ruptures. In
a Report on the Hudson River and Champlain Canal
Improvement, made to the State Engincer of New
York in 1867, 1 had occasion to show that a solid
masonry canal slope wall one-third to one with 4% feet
concrete footing and 3o0-inch wall, could be built and
coped for less than the 1} to 1 dry slope wall, which
has been an endless cause of "wash, rupture and repair
along the entire canal system of the State. If the
experience of our reservoirs similarly lined was collected
it would certainly end their construction, as it would
similar constructions for mill-power races, dams and
other faces exposed to wash and frost. For both
Brooklyn reservoirs the following specification was
adopted: The inside slopes to be carefully puddled for
two feet in depth, then covered with a substantial layer
of cement, mortar and gravel (concrete), not less than
three inches thick, over which a wall of brick masonry
shall be built eight inches thick to the.embankment
top, and covered with a flag coping not less than three
feet wide by five inches thick. The bottom of the
apartments to be similarly puddled and covered with
best paving brick laid on their edges and carefuily
grouted. In the Ridgewood case this theory was fully
confirmed by negative experience. A change in the
direction took place in 1856, and some changes in plan
in 1857. The slope lining was thus specified: The
water-slopes, unless otherwise directed, to be paved
with a well-laid stone paving one foot thick, the stone
used to be sound and of proper shape to make neat and
compact work; and openings between said stone to be
well pinned and packed; to be equal in every respect
to the receiving reservoir of the Croton work. The
paving to be laid on a bed of gravel or small stones.
A considerable length of slope was lined under this
specification, under Mr. Kirkwood’s personal inspec-
tion, as a pattern for the rest ; it was as cheap for the
sub-contractors to use 15 to 18-inch stone, and the wall
was thus laid, with about five inches of small stone
backing. When about seven feet of water was pumped
into the eastern division in 1858, the wave-wash cut the
embankment behind the wall so rapidly that the water
was drawn down, the injured sections repaired, and the
entire lining carefully filled in with cement, grout and
pointing. This involved a change in the dry wall of the
new Croton reservoir, then under contract, to cement-
stone masonry. The Mount Prospect reservoir, built
according to the original specifications, illustrates to-
day its advantages. For convenience of construction,
however, it is best to increase the concrete thickness
and reduce that of the puddling.” .

In the case of the Ridgewood reservoir, cited by
Mr. McElroy, five inches of broken stone behind rip-
rap is too thin to prevent wash. Again in the paving
for the Brooklyn reservoirs, which he recommended, it
is not good practice to lay cement concrete on clay,
since the weight of the water which may accumulate
backof the lining, or the liability of both clay and water
freezing, willloosen and break the concrete.

Waiter slopes lined_ with cement concrete fail
usually in one of two ways; either the foundation is
insecure or the bank settles. Quite often a layer of
clay is first. put down with no intermediate porous



126

== LT

THE CANADIAN ENGINEER.

stratum of gravel or small stones, and when the water
is rapidly drawn down in the reservoir the wet mass of
clay is liable to slump and carry with it the concrete
lining,

Engineers and superintendents frequently build
reservoirs in earth and line the inner slopes and bottom
with cement concrete before the banks have properly
settled, and without first thoroughly soaking the interior
walls, In a properly made bank there will be no sub-
sidence to speak of, but to pave a reservoir without first
allowing the water to remain up to high-water mark for
days and even weeks, is to invite failures. The Ceme-
tery Hill reservoir of Colorado, built in 1886 87 by the
writer as engineer-in-charge, in accordance with plans
and specifications prepared by chief engineer Allan, was
not lined until 18go.  In the spring of that year it was
paved with Portland cement concrete, of which the
greatest thickness did not exceed four inches. Five
years later (1895) the writer examined the lining and
found no failures, not even a crack. He attributes the
success of this paving to the stable condition of the
banks and to the water-soaked state of the interior. In
the vicinity of Beaver Brook, Colorado, the farmers can
get no water from wells, and they obtain their domestic
supply from the irrigating canals in summer, which is
run into cisterns lined with cement mortar or concrete.
After many failures the writer suggested that they soak
the bottom and sides of the newly excavated cisterns for
weeks, then remove the water, ram gravel over the
entire interior and line with cement concrete. It was
found that a much thinner coating would suffice when

the foundation was prepared in the manner just
described.

The toughness, elasticity and imperviousness of
asphalt concrete render it a suitable material for reser-
voir lining. It ha., however, one serious defect which
engineers have not yet been ablesuccessfully toovercome.
A hot sun, or warm weather, will cause it to slide down
the slope. In this kind of paving the thin coating of
asphalt mortar which completely surrounds the paving
brick renders the lining impervious and difficult to
crack, while the rigidity of the brick prevents the wall
from sliding upon its base. Stone rip-rap based on a
thin coating of asphalt concrete can be substituted for
the brick, and the entire wall well grouted with asphalt
mortar.

In the New England States perhaps 85 per cent. of
all the earthen dams now in existence have been built
with core walls of puddled clay, masonry, or concrete.
In California, the Rocky Mountain Region and as far
east as Pennsylvania and New York, masonry core
walls are seldom introduced.

About a year ago, the writer sent the following .
questions to a large number of hydraulic engineers and
waterworks superintendents :

Ques. 1. If the reservoir dam is built with a centre
core, state the materials used and mode of con-
struction. .

Qucs. 2. Give the following dimensions of the
centre core: bottom width at original surface, top width,
depth of base below original surface, width of base at
bottom, height over all.

Ques. 3. Does the water in your opinion percolate
through the inner portion of the embankment to the
centre core ?

Ques. 4. Speaking generally, do you think the ad-
ditional security gamed by a concrete or masonry core
justifies the extra expense ?

The replies received to the above queries were so
conflicting that it was impossible to harmonize the
opinions expressed, If a classification were attempted
it would be something like the following :

(1) Those who consider a masonry core wall es-
sential.

(2) Those who consider any kind of a core wall an
element of weakness and a useless expenditure .of
money.

(3) Those who would insert a masonry core wall
as an addttional safeguard in all important structures,
the failure of which might endanger life or property.

(4) Those who would be guided entirely by the
quality of the materials and the conditions connected
with each case.

The chief advantages of a masonry core wall are:

(1) It preveunts animals from burrowing holes
through the embankment.

(2) It may prevent percolation.

The chief disadvantages are:

(1) The additional cost.

(2) The unequal settling of unlike materials of dif-
ferent density and weight.

(3) The liability of the earth in the upper part of
the embankment becoming saturated and increasing the
pressure on the wall much beyond the designed liniit.

(4) The tendency of the wall to crack on account
of the expansion and contraction due to changes of
temperature, presence of water back of the wall, or on
account of che unequal settling.

It has always seemed to the writer that the advan-
tages to be gained from a masonry core wall are in no
measure commensurate to the disadvantages arising
from its use. A 12.inch brick wall laid in cement mor-
tar will prevent the burrowing of animals as effectively
as a concretle wall six feet in thickness. Besides, it is
doubtful if there is an animal in existence which will
burrow, for the sake of the pleasure to be derived from
the exercise, through a well made gravel puddle. In
the Western States cement concrete costs per cubic
yard in place from $6 to $7. while earth suitable for
earthen dams can be conveyed in wheel scrapers,
puddled and rolled, for from 12z to 20 cents per cubic
yard. A yard of concrete is thus equivalent to nearly
45 yards of puddled earth. The most pronounced ad-
vocate of concrete core walls will hardly dare maintain
that the relative utility of equal volumes of a concrete
wall and the adjacent earthen embankment is as 45 to 1.

Inconsidering thesafety of earth damswith masonry
or concrete heart walls, the late James B. Francis as-
sumed that the full hydrostatic head would be exerted
against the wall, and that as the wall alone was wholly
madequate to sustain this pressure, the earth on the
down stream side had to be made of sufficient weight to
resist the total pressure.

Desmond Fitzgerald, in describing the high earth
dams recently constructed under his supervision for the
Boston Water Works, lays down a similar assumption.
One embankment is 65 feet high, has an inner slope of
2 to 1, and an outer slope of 2 to 1 and 2} to 1, a berm
6 feet wide on each side, and a concrete core wall 10
feet thick at the base and 2 feet at the top. * In con-
sidering,” he says, * the stability of this kind of an em-
bankment, we must assume that the full head of the
reservoir is carried to the core wall."”

The writer fails to see the benefits to be gained by
this process of reasoning based on such an assumption.
In the first place, hydraulic engineers are nearly unani.
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mous in the opinion that the inner part of the embank-
ment should be the most impervious, and that if it can-
not be homogeneous in structure, the materials should
be so placed that the imperviousness of the inner part
should change gradually to the porosity of the outer.
In following this practice it would be impossible in all
well executed structures for the full head, or any head
of water, to be exerted against a centre wall.

if the intention is to place all the impervious ma-
terial ncar the centre and next to the core wall, the de-
sign is one of the worst that can be conceived. In such
an embankment there is a porous mass of earth next to
the water, through which the latter can readily seep or
percolate, then a heart wall encased in clay puddle much
too weak to sustain the hydrostatic pressure, and back
of this a second porous mass of earth too weak in itself
to retain the impounded water. This method of retain.
ing water reminds the writer of the city engineer of a
Western city who built a stand pipe of brick, and, to be
doubly safe, lined its exterior with thin sheet-iron plates.
\Vhen the water was first turned in it never rose to the
full head, but burst the brick and afterwards the thin
sheet-iton. In impounding water one must depend
wholly upon one particular class of material to sustain
the pressure and prevent scepage and percolation.

AN INDUCTION COIL.

J. B. HALL, E.E.

The construction of an induction coil to give a 4
inch spark, to be used for producing X ruys with vacuum
tubes.

The core 4 is composed of No. 22 B. & S. gauge
iron wire in pieces ro inches long, the tube B being filled
with them. The tube B is made of paper, stuck together
with shellac varnish, formed on a round rod 1 inch di-
ameter, which is slipped out when the varnish is dry.
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INOUCTION COILINSECTION,

The end blocks C are of vulcanite or red fibreand are 2
inch thick by 7 inches square, drilled to permit the ter-
minals of the primary (E1 & Ei') and secondary
(E2 & E2Y) coils to pass out, also drilled and tapped to
receive screws to hold the coil to base, The primary
coil D is composed of 64 wires of No. 14 B. & S. gauge
double cotton-covered copper wire, with terminals, taped
or enclosed in a rubber tube, emitting from the end
blocks (Br & Bz2) and connected to binding posts.
Upon completion of the primary coil, it is well wrapped
with paper until cover E is § inch thick , shellacking the
layers to cause themn to stick together. When the shzllac
isdry, the secondary coils are to be slipped over. The
secondary coils F are composed of No. 31 double
cotton-covered, B. and S. gauge copper. wire. They
are wound on a former (Fig. 2), the former first having

a strip of presser unsized cardboard wound on it to act
asa stiffener or base for the coils. The coils I are

Fiec 2.
FORM FOR SECONDARY COIl.

~ale Minches

[] Y 3

eight in number, and each when completed is removed
from the former with the cardboard attached, and taped
with two thicknesses of best quality adhesive tape,
They are then slipped on the coil over tube E, care
being taken that they are all turned in the same direc-
tion, the end of No. 1 joining the beginning of No. 2.
(It is better to mark the terminals so that no mistake
will happen.) Lead the terminals E2and E2! (en-
closed in rubber tubes) out, as shown, to the binding
posts, GG, from whence connection may be made to
the vacuum tube. Complete the coil by wrapping it
with varnished paper to §-inch thick, H, sticking it with
shellac, after which it may be screwed to its base I,
and the connections made to circuit breaker. The cir-
cuit breaker is a novel one. Owing to the large cur-
rent and voltage being used, the ordinary make and
break contact is unworkable, so the following method is
substituted. A toy electric motor (such as a ‘¢ Frank-
lin"') is used to actuate the circuit breaker; S is the

i

‘\\\\.\u R
\
NI }&»\,

Scale ininches.

Fi16.3.

motor on whose shaft is fastened a fibre washer U,
on which fibre washer is fastened a carbon block,
elliptic shape, V, of carbon %-inch thick, against
the side of which continually presses a contact of spring
brass, W, 3 inch wide by 4\ thick, on which is a binding
post. The edge of the elliptical carbon is in contact
twice, apart of each revolution, with a piece of % inch
electric light carbon, X, held by a spring clip on a
spring contact, ¥, to which is screwed a binding post.
The circuit is broken with the usual spark and heating,
but the carbon is casily replaced and answers all the
requirements that platinum fulfils in the same place,
besides being' much cheaper. The motor is run by
taking off the current from one storage battery of the
number vsed to excite the primary coil,

g f
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The efficiency of the coil is increased by placing in
shunt with the secondary circuit a condenser composed
of 16 pieces ordinary 10-inch by 12-inch window glass,
“double strength.” Eight sheets of tinfoil, 8 inches by
12 inches, are pasted on seven sheets of glass, allowing
one inch as margin on three sides; on the fourth
{long) side the tinfoil projects over the edge of the
glass; assemble the sheets of glass together, first a
blank sheet, then one with foil on, leaving the pro-
jecting edge lapping over on the right-hand side,
then another blank sheet, then one with foil on with the
projecting edge lapping over on the left-hand side;
continue to build the pile, and when complete there will
be four sheets of foil projecting on the right side and
three on the left. Solder those on each side together
and wires to them, keeping the wires and foil always
more than six inches away from each other outside of
the condenser ; mount the condenser in a box made of
red fibre so as to keep the plates from being disturbed ;
make the box oil proof and fill it with rosin oil (this
last can be dispensed with where moisture is not preva-
lent.} The condenser is to be placed in shunt between
the terminals of the coil.

Cells of storage battery having a capacity of 50
volts and 10 amperes, or current direct from a lighting
circuit through 5 to 6} ohms resistance, should be used
to excite the coil ; the circuit breaker motor invari-
ably using a single storage cell to operate it. With the
above mentioned current the secondary circuit with
condenser in circuit will spark five inches through air,
its power being sufficient to excite vacuum tubes for
radiography.

Instead of a coil for producing high potentials a
« static ** machine such as a * Toepeler-Holtz " glass
disc, or a *“Jacobi ' tube machine, may be used ; the
only objection to a **static " machine being the liability
of its losing its charge fromn condensed moisture on its
standards.

Vacuum (X-ray) tubes are produced and sold very
cheaply by the various incandescent lamp manufactur-
ing companies.

The above described arrangement provides a cheap
but efficient induction coil which will stand ordinary
usage.

ALUMINUNM.

SOME OF ITS CHARACTERISTICS.

When acted on by attrition with sand or hard clay
rock containing silica, aluminum corrodes. An inter-
esting proof of that is to draw lines upon glass with
a piece of the metal, using a heavy, steady pressure;
the result of which is to leave a groove in the glass
which may be seen and felt. When melted in an at-
mosphere of steam or * carbonic acid "’ gas, the metal
decomposes those compounds and forms oxide; a thin
film of fluor-spar, or even common salt, will act as a
protection. Eventually *black lead™ crucibles are
attacked by the metal, and when used for a consider-
able length of time hecome honey-combed, dissolving
the clay and leaving the black lead intact. Aluminum
is attacked superficially by salt or sea water; but the
corrosion is probably due to a small percentage of
sodium, which is deposited from the electrolyte simul-
taneously with aluminum. Newly fractured aluminum
has a grain hardly distingmshable from the best steel
except by its color.

The metal is not readily attacked by vegetable
acids, and therefore is eminently suitable for culinary

purposes. When in use for a time it assumes a light
gray blue colar, which is hardly pleasing to the eye, and
therefore spoons, forks, etc., made of the netal are not
very desirable.

It is well nigh impossible to plate other metals on
aluminum. The writer, who is a practical plater,
attempted to copper, gild and silverplate some small
articles, but met with dire failure. All sorts cf baths,
with greater or less voltage, acted the same. The
nearest satisfactory result was obtained with copper,
using a ¢yanide bath, with a potential of 7 volts. The
copper was deposited in an even, adherent film, but
after a few minutes it began to scale off, and finally, in
less than two days, the copper had all disappeared,
leaving the surface of the aluminum in its natural state.
The other metals would not adhere. Aluminum cannot
be used to plate other metals with, in a satisfactory
manner, even as an alloy, although a Philadelphia con-
cern claimed and published a description of what they
considered a workable process, but the proportion of
aluminum to tin in the alloy was } to gg3.

As a conductor of electricity, aluminum is less valu-
able than copper, area being considered, but weight for
weight, aluminum is twice as good as copper.

At present there is only one wurkable process for
the production of aluminum, it being the reduciion of
alumina (oxide) dissolved in a fused bath composed
of calcic, sodic, and aluminic fluorides by electro-
lysis. The oxide may be reduced directly by electri-
city, but unfortunately it rises to the surface of the
fused oxide ang volatilizes. The action of the bath of
fused salts is to serve as an intermediary substance,
which is decomposed by the current and the more elec-
tropositive metals. Calcium and sodium deposit alum-
inum, in turn combining with the fluorine, and the freed
fluorine combines with the metal in the alumina, replac-
ing the oxygen, which combines with the carbon of the
anode, forming carbonic oxide which escapes nto the
air. The flux or solvent bath is practically constant,
only requiring renewal in several weeks operation.
Calcic carbide* is formed as a secondary product which
deposits on the bottom of the reduction pots, and
eventually, by its resistance, increases the working
volts until the bath must be renewed. The removal of
the aluminum by a duct from the bottom of the pot
is rendered impracticable by the formation of the calcic
carbide, and carbon ladles are provided which are
dipped down through the fused bath, and remove the
metal in a more or less crude way. Owing to the
decomposition of the bath and the presence of silica in
the carbon anodes (caused by grinding the coke used in
their making with buhr stones), the metal seldom is
over 98.5 per cent. pure, the impurities being carbon
(as carbide of aluminum, and graphite), sodium, silica
and occasionally iron. Chemically-pure metal can only
be obtained by enormous expenses, and then not always
when desired.

‘The horse-power consumed was given some years
ago by Capt. A. E. Hunt, pres. of the Pittsburg Reduc-
tion Co., at the enormous expenditure of 22 E, h.-p.
per hour. No doubt by this time that figure has been
cut in two, but even then it is 33 per cent. greater than
the theoretical ; for the voltage required is 4.32, and
current is 1,394 (roughly) ampere hours, and the watt-
hours expended is 6022.08 against 16412 watt-hours
in 22 E. h.-p. hours. Until a process of direct re-
duction is found aluminum can hardly expect to rank

* Calclc carbide is the compauad used in maklng acetylene,
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with copper, iron and zinc, as a common metal, and
since the discovery of the fused bath process, no pro-
gress has been made, although a great many men have
struggled with the problem.

Clay is popularly supposed to be the great source
of supply for making the metal cheaply, but its unde-
sirable qualities cause it to be kept in the backgrouund,
while cryolite (Al, Nagy F,) from Iceland and bauxite
(Al, Oy, H,0) from France, Ircland and the Southern
States, can be obtained so cheaply., Clayis bard to
treat to remove the silica, lime, and especially iron, and
as the fattest clays (kaolin) contain no more than 20
per cent. of metal, as compared with bauxite at 50 per
cent., no comparison as to cheapness exists.

To Chas. M. Hall, inventor of the fused bath pro-
cess, now vice-president of the Pittsburg Reduction Co.,
which operates his process at Niagara, 1s due the honor
of being the one who, at least in America, has brought
the price down and quality up, so as to render it com-
mercially useful. M. Heroult, of France, inventad the
same process at the same time, and developed it at Men-
hausen, Switzerland, where several thousand horse-
power is in operation. The British Aluminum Co. is
using the same process at the falls of the Foyer in
Scotland. It has beenin operation but two months, but
even now is making money. J.- B.

SMOKE PREVENTION FROM A MECHANICAL
STANDPOINT.*

BY PROF. C. H. BENJAMIN.

Quite a number of experiments were made several
years ago on very black, dense smoke. It was all col-
lected, and the amount of solid matter was determined
by weight. It was found to be in all one-third of one
per cent, or 1-300 of the weight of coal burned at that
time. Probably one-half of this solid matter was car-
bon, showing that the amount of coal which is actually
wasted in soot is 1-600 part of the coal. This shows
that there is no economy in burning sinoke, as far as the
manufacturer is concerned. It is his neighbor that
would profit by the change.

In preventing smoke the principal requirements
seem to be:—

1. That the coal shall be evenly heated.

2. That there shall be a free supply of hot air
raised to the temperature of combustion.

3. That the volatile matters distilled from the coal
shall pass through gases of such temperature that they
shall be burned, so it shall be impossible for these gases
which distill from the coal towescape by the chimney,
or to become cooled after once having been ignited.

The great mistake that many manufacturers have
made in trying to invent a smoke-preventing device by
the introduction of air about the fuel or at the bridge
wall, is that they have not made their air hot enough.
The introduction of cold air is a disadvantage rather
than an advantage, as far as preventing smoke is con-
cerned. It will produce smoke where none existed be-
fore. There are a number of stokers on the market
which, under ordinary conditions, with uniform firing
by a careful fireman, will operate to prevent smoke suc-
cessfully and with good economy. These different
types of stokers all have a common principle, that of
maintaining the thickness of the fire uniform, and of sup-
plying the air either by means of steam jets or otherwise
at a high temperature above the coal, and insuring tha;

* A paper read before the Civil Engineers® Club of Cleveland,

all the volatile matter should pass through a hot place
on the way to the chimney.

One of the more common forms of stokers consists
of the inclined grates, all the gases being obliged to pass
over the incandescent coal before escaping into the
chimney, and the clinkers being deposited on the bottom.

Another type has a cooking plateat the upper.cod,
and one inclined grate running lengthwise of the boiler.
Both have shaking grates.

Still another device consists of a traveling grate
with an endless chain over two pulleys and a coking
course at the front end, the gas passing over the incan-
descent coal on the way 'to the boiler.

There isan underfed stoker, where the coal is placed
in the ash pit and forced up through the grate, this
being the same as our ordinary baseburner, only the
other side up.

One other type is the so-called down draft furnace,
which is not a mechanical stoker, in one sense of the
word, but consists of a water grate connected to the
bottom of the boiler by risers, at the rear usually having
a drum at the connecting point and a supplementary
grate underneath on which the half-burnt coal is drop-
ped and the combustion completed. Most of the airis
obliged to pass over the grate down through the fuel,a
small amount of air being admitted underneath. The
principle of all these is the same, that of supplying air
at a high temperature and forcing the volatile matter to
pass over incandescent fuel.

I presume there are other varieties that will work
under ordinary circumstances with good results, and
give good economy. The steam jet is applicable to all
these, and is used in many of them as a means of in-
troducing air at a high pressure.

The great difficulty with all mechanical stokers is
the fact that in many establishments there are many
sudden dergands for steam pressure, and there is a possi-
bility of its being necessary to double the amount of
steam used inside of fifteen minutes or half an hour.
Many stokers are not adapted to that kind of treat-
ment. This is one reason why they have failed of
adoption. A stoker cannot respond so readily to a sud-
den demand for more steam. I will say, without preju-
dicing any of the other stokers, that the down-draft
furnace 1s the most successful stoker for all such emer-
gencies. 1t involves the use of hand firing, the coal
being fed to the grate the same as to any grate. It
allows the same treatment as the ordinary open grate,
and the fireman has the same liberty that he wouid
have on any grate. In a paperread by two experts, of
St. Louis, last year, it was stated thart in their opinion
this form of grate was best adapted to cases where there
were sudden demands for large amounts of steam, and
graat fluctuation of the pressure and consumption of
steam. They saidthat this form of grate had done agreat
deal to diminish the amount of smoke made in St. Louis,
where they are more unfavorably situated than we be-
cause they do not get as good coal. i

I will mention what seems to me to be the require-
ments of a good smoke preventing device:

In the first place, variable feed. It is necessary
that it should be possible to vary the feed of the stoker
quickly and conveniently. In ‘the second place. it is
necessary that the spacing of the grate bars should be
variable; that the air spaces between the bars may
be varied, and the coarseness and fineness of the grate
may be quickly adapted to the particular-kind of coal
used. Third, it is necessary that the grale bars should
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be of the automatic shaking type, so as to prevent the
formation of clinkers and facilitate the dropping of the
ash. Some form of air control is quite important.
Almost any form of stoker or grate under hard service
needsa high chimney. Thegreat difficultyin many of our
establishments is that the chimney is not high enough
and the draught not powerful enough. There should
be a margin, and the fireman should have the means
of controlling it.  If there is not enough draught, the
fireman cannot do anything; if there is too much he
can easily reduce it. It is impossible to get good
results with a small grate. A grate which is large
enough under ordinary conditions is not large enough
under sudden emergencies. In order that a stoker may
commend itself to a purchaser, it should be easily ac-
cessible for cleaning and repairing, and it should be so
located that it can be taken out and replaced without
tearing out the whole front of the boiler. This is one
of the serious objections to several forms of stokers
which otherwise are very desirable. Where the feed
water is pure, the water grate is a success, and where
the feed water is impure, the water grate is not a
success. Among the requirements in smoke pre-
vention no item is of such importance as good
firing. A good fireman can, with an ordinary grate,
give good economy, and to a large extent prevent the
formation of the smoke, if the boiler is not forced be-
yond its capacity. A good fireman is just as necessary
with any form of stoker that has ever been used. The
reason why so many chimneys smoke, is partly because
there is not enough fireman, and also because there is
not enough boiler.

It has been claimed by opponents to mechanical
stokers, or to any form of furnace which is intended to
prevent the formation of smoke, that it is impossible to
realize the full duty of a boiler when equipped with
such a device. I know from my own experience that
that is not true. I have made experiments with one
form of stoker, and continued them for several y- .rs.
1 found it entirely feasible to double the: rated capacity
of the ordinary return tubular boiler without the forma-
tion of smoke. Of course, when the fire is being
cleaned, there is a little smoke. Bit during ordinary
combustion there is no smoke except the blue smoke,
which is due to impuritics. It is possible to double the
ordinary rating of the boiler without suioke, with an
ordinary mechanical stoker, and to expect more than
this is unreasonable. With hand firing you cannot go be-
yond this without making smoke, and without limiting
the life of the boiler. It has been found by repeated
experiments that such attempts are made at the expense
of the boiler.

Summing up, then, I will say the principal require-
ments for the prevention of smoke are the adoption of a
device which shall best be adapted to the particular
situation ; second, a chimney of suitable size and height ;
third, a boiler, which is at least half as big as it ought
to be; and last but not least, a fireman who is worth
more than $1.50 a day.

M’GILL ADYANCES.

Some new appointments have been made in the
Faculty of Applied Science, at McGill University,
which will add not a little to the strength and efficiency
of the scientific section of the University. They are
those of Stewart Henbest Capper, as McDonald Pro-
fessor of Architecture: John Bonsall Porter, Ph.D., as
McDurald Professor of Mining and Metallurgy; Her-

bert W. Umney, as Assistant Professor of Civil Engi-
neering, and Henry F. Armstrong, as Assistant Profes-
sor of Descriptive Geometry and Frechand Drawing.

STEWART HENBEST GAPPER.

S. H. Capper, M.A., who has heen appointed to
the recently endowed McDonald Chair of Architecture,
was educated at the Royal High School of Edinburgh,
and in his final year was Dux of the school. In 1875
he entered the University of Edinburgh, passed through
the complete Arts Course, and in 1880 graduated as
Master of Arts with first-class honors in classical litera-
ture, obtaining the Pitt Club Scholarship in Classics.
From 1879 to 1884, Mr. Capper resided in Portugal
and Spain, as a member of the household of Sir Robert
Morier, G.C.B., G.C.M.G., and spent much time in
studying the architecture of these countries. In 1884
he became a student of the Ecole des Beaux Arts, and
entered the stydio of Monsieur J. L. Pascal, architect,
member of the Institute of France. He also travelled
for study in’France and Italy, and in 1887 entered upon
the work of practical architecture in Edinburgh, Dur.
ing the last ten years Professor Capper has carried out
numerous works, among which may be mentioned:
Whitewich Orphanage, Glasgow; University Hall
Buildings, Edinburgh ; New Laboratories for the Royal
College of Physicians, Edinburgh ; Model Workmen's
Dwellings, Blainhoyle, Perthshire, etc., etc. Mr. Cap-
per is an associate of the Royal Institute of British
Architects. In 1891 he was appointed a University
extension lecturer in connection with Edinburgh Uni-
versity, and in 1‘895 he was authorized by the Univer-
sity Court and Senatus Academicus to give a special
course of lectures upon architecture. In 1896 he was
elected an additional examiner in Archaology and Art
for the M.A. degree. He has given numerous courses
of lectures upon historical and technical architecture,
has a thorough knowledge of French, sufficient, indeed,
to lecture in that language, is well acquainted with
German and Spanish, and has also a knowledge of
Italian. He possesses tact, courtesy and high minded-
ness; he is both by temperament and habit an educa.-
tionalist, and has the art of attracting the respect and
affection of his students by the firmness and wmoral
strength of his character as well as by his winning
address. It need only be added that Mr. Capper's
testimonials are of the very highest character, and are
from such distinguished authorities as Professor Bald-
win Brown, Sir Nathaniel Barnaby, Monsieur J. L.
Pascal, Professar Carey Foster, Senor Don Manuel B,
Scissio, Ph.D., and many others.

JoHN BONSALL PORTER, PH.D.

Dr. Porter belongs to an old Massachusetts family,
and by his education and experience is eminently quali-
fied for the work connected with the McDonald Chair
of Mining and Metallurgy. After a very thorough pre-
liminary training, he took the mining and metallurgic
course in the School of Mines, of Columbia University,
New York. After graduating, he spent two years in
the field study of the economic geology, and mining and
metallurgical possibilities of certain of the Southern
States. For his investigations during this period he
received from Columbia the degree of Doctor of Philo-
sophy in 1884. Dr. Porter was then requested to
establish a department of mining and metallurgy in
the University of Cincinnati. His work was most suc-
cessful, and he gradually built up a practical laboratory
for milling and metallurgical investigations. After an
experience of four years in the University, he entered
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upon the active practice of his profession, and for the
next two years was engaged in the expert examination
of mining properties, and in carrying out metallurgical
tests. During the last seven years he has been engaged
in general engineering, his time having been occupied
in field work in copper and lead, in hydraulic mining,
in the mining and milling of gold, and in work on iron,
steel and coal. In his several positions he has fre-
quently had control of from 8oo to 1,500 or more em-
ployees. Dr. Porter’s testimonials speak of him in the
very highest terms, and all agree in the opinion {hat he
is a man of unusual ability as an organizer and as an
inspirer of enthusiasm in others, that he possesses a
natural talent for arrangement and classification, which
extends not only to material things, but to ideas and
mental concepts. He is a man of wide reading and
diversified tastes, is singularly lucid in explanation,
and successful in imparting information.
HERBERT W. UMNEY,

H. W. Umney, the newly-appointed assistant Pro-
fessor of Civil Engineering, is an associate member of
the Institution of Civil Engineers (Eng.), and of the
Institution of Mechanical Engineers (Eng.). After
spending six years in the Dulwich College, he studied
for threec years at the City of London College, under
Professor Adams, M. Inst. C. E., obtaining a first-class
honor certificate at the City of Guilds of London Insti-
tute examination in engineering, as well as a science
and art honors certificate in machine construction, etc.
Subsequently he took the complete engineering course
al the Yorkshire College of Victoria University, and
secured the first place in the examinations, obtaining the
prizes and a special certificate of honor. Mr. Umney’s
qualifications as an hydraulic engineer may be esti-
mated from the fact that for three years he was articled
with R. Waygood & Co. (hydraulic engineers), of Lon-
don, Eng., passing through the different shops and the
drawing office. He was also in the employment of
Middleton & Co., hydraulic engineers, and was after-
wards made assistant general manager of offices and
works to the Pickerings of Stockton-on-Tees, where
he had complete control of the hydraulic department.
At the time of his appointment to the vacant post in
McGill University, he was engaged with Stothert &
Pitt, manufacturers of high-class harbor and dock
machinery. Mr. Umney is an able speaker, has given
several courses of lectures as lecturer on engineering to
the Yorkshire County Council, and is the author of
several original papers.

HENRY F. ARMSTRONG.

Mr. Armstrong, after serving an apprenticeship to
the teaching profession, obtaineda Queen’s scholarship,
and entered the South Wales Training College, where
he remained for two years and was then placed in the
first division. For the following two and a half years
he was second master in a large Higher Grade School
in Leeds, and his work, especially in drawing, was most
successful, As a result, he obtained from the Educa-
tion Department what is known as the “ Experience
Parchment.” Mr, Armstrong then spent three years in
the Art Training Schools, South Kensington, where, as
an art master, he was elected to the training class out of
a large number of candidates from different parts of
Great Britain. He was appointed a teacher of art
work and a lecturer in geometry and perspective in the
Leeds School of Art, and was then engaged by Pro-
fessor Cusack as a lecturer in his college in the city of
London, where he had charge of geometry, perspective,

freehand drawing, modelling and shading. Mr. Arm-
strong is the author of a text book on solid geometry
and orthographical projection, which has been very
warmly received by the teaching profession of Great
Britain, and has already been adopted in most of the
colleges and other institutions in which this subject is
being taught. Mr. Armstrong's natural genius for art
and aptitude for teaching will greatly strengthen the
drawing department of the university.

THE RAPID EVOLUTION OF ENGINEERING.®

The essential characteristic of the engineer is the
scientific habit of observation, deduction, and experi-
ment. Exercised per se in the natural world, the re-
sultant would be discovery, pureand simple ; combined
with the conception of adaptation to human needs, it
becomes creative. The engineer may not necessarily
be an investigator, but he must be quick to understand
the investigator’s work, and interpret it in terms of use-
ful application and practical service.

Mr. Clarke, in a brief summary, suggests the many
highly-specialized branches into which the profession is
now divided. Apart from military engineering, he dis-
tinguishes * structural, mechanical, electrical, metal
lurgical, hydraulic, mining, agricultural, chemical, sani-
tary, municipal, highway, and railway engineering.
These classes arr igain sub-divided; as bhydraulic
engineering into caaal, harbor, water-supply, power,
storage, and irrigation engineering; or railway engi-
neering into bridge, foundation, track, signaling, loco-
motive, and car engineering.” All these he would
include under the one general head of civil engineering,
abandoning the restricted and at the sawme time indefi-
nite sense in which this term is generally understood,
and returning to the primary sense which it bore
when the entire profession had but two departments—
w Military” and ¢¢Civil.” This almost overwhelming
catalogue suggests the rapid expansion and specializa-
tion which has taken place under the influence of modern
tendencies, and the radical change involved to older
members, as well as to those just entering the work.
We have been passing through an era of extraordi-
narily rapid change, no doubt often bearing hard upon
those whose lack of equipment or of adaptiveness
prevents them from continuously adjusting themselves
to a rapidly-chanping environment.

Like many other lines, engineering is becoming
“ commercialized " as well as specialized. Much of
the work which formerly sought the individual now
goes to large construction companies; but the increased
facilities and economies attending the new method lead
to more and larger undertakings. And the net result is
a demand for still higher skill and more workers. Rail-
road construction may diminish, but railway operation
absorbs even more engineering talent for its mainten-
ance of way, its shops, its signals, and its superin-
tendence. The final settlement of boundaries takes
away the occupation of the once important surveyor,
but the growing municipality requires a score for its
public works and private buildings.

And the end is not yet—nay, this is but the begin.
ning. The tendency of the future will be steadily
toward a broader and more diversified extension of the
work of the engineer. The profession has better open-
ings now than it ever had before, but he who builds his
career within its lines must lay his foundations broad

* Extracts from Presidc at Thomas Curtis Clarke’s address before the annus!
?nvcs%l‘l‘t‘m of the American Socicty of Civil Bogi s, at Saa Francisco, on
unc .
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and deep, so that there may be room to erect safely
upon them a structure which may require unexpected
madification in thebwilding. There ismuch short sighted
criticism of engincering schools for amplifying their
courses with studies of which the impatient **special
student ” does not see the value in relation to hischosen
branch of work, simply because, as a rule, neither he nor
the critics who join with him have had experience to
teach them how inextricably the applied sciences are
interwoven, and how many things ought to be somewhat
familiar even to the close specialist. The eggineer,
above all, must realiz: the definition of a gentleman
(Lord Cliesterfield’s was it not ?) and know ** something of
everything, and everything absut something.”

POWDERED COAL AS FUEL.®

Weight is not the proper standard for the purchase
of coal and the price paid for fuel should correspond to
“ the quantity of heat it contains.” The quautity of
heat developed in its combustion is a more exact state-
ment. But, aus this cannot be determined for coal or any
other fuel, except by an experiment for each sample,
supposed or proved to be a fair sample of the coal pur-
chased, and as the amount of heat developed must de-
pend upon more or less complete combustion, the sugges-
tion seems to be impracticable in the coal trade. It is
also suggested that a sliding scale should be adopted for
the amount of dirt contaired in coal, which vanes in
different samples from five to fifteen per cent. of the
entire weight. This dirt produces uscless and harmiful
clinkers, which costs timz and labor to remove. Bat,
when Mr. Donkin says *“it is not tons of coal, but so
much heat,” that boiler-owners want when they buy
coal, he puts an old truth into new and forcible expres.
sion.

Powdered coal, in combining with oxygen in the
act of combustion, will generate more heat than can be
obtained from it in any other way, except by first con-
verting the coal into gas, and the pulverization of coal
at the cost of one shilling per ton (alleged to be the
average cost) is considerably less than that of making a
ton of coal gas. The reason why more heat may be
ob.ained from powdered than from lump coal 1s that,
with suitable appliances, a more perfect and rapid com-
bustion can be cffected. Twenty years ago or more
the extensive experiments of the American engineers,
Whelpley and Storer, proved this to be the case.  IBut
these experimenters were ahead of the times, and they
failed to make a practical commercial success of the
system.

At the present time five systems of burning pow-
dered coal are working in Germany. The forced blast
1s used with some, as it was used by Whelpley and
Storer.  Others employ a natural draft only, with
meaus for continuously supplying the powdered cual
to the furnace for maintaining continuous combustion.
Of the latter class is the \Wegener sysiem, which sifts
the powder intu a current of anr entering by natural
draft, quite uniformly, the sieve through which the fuel
passes being aided in 1ts delivery by a tapper which
beats against the sieve to which the coal is supplied.
This tapper is operated by an air turbine working 1n
the duct which supphes the air, the air current being
sct up by heated gases passing out through a chimney
stack in the ordinary way. The arrangement could
scarcely be more simple.  The powdered coal falls into

* An alstract of a paper read belore the Federated Institution ef Min;
Enginecrs, by Bryan Donkin. imng

the ascending current of air, and, thus thoroughly mixed
with the supporter of combustion, passes with it into
the furnace, becoming almost instantly ignited and
burning with intense heat.

The sieve employed is of wire gauze, sixty meshes
to the inch—and the particles of coal are reduced, be-
fore usc as fuel, to a fineness of 3p to gy inch.

The proper method of disposing of the ashes re-
maining after the combustion, is an important part of
this subject. The dirt fuces into slag under the high
temperature produced ; but, in a cwirent of air strong
enough to carry along coal particles of 1y inch fine-
ness—the particles of the ashes resulting being much
smaller and lighter—we should expect, without some
special means of separating them from the spent gases,
that they would all be carried up and out of the chim-
ney, thus substituting a new nuisance for the old smoke
nuisance, the abatement of which 1s sometimes claimed
as a point much favoring the use of powdered coal as a
fuel for steam generation.

THE POWER OF THE FUTURE.

BY THOS. FROOD.

Assuming that water-powcr, transformed into
clectric energy, wind-power, and steam or gas, wil!
furnish all the energy required during this generatiun,
our task becomes rather adaptive than inventive in try-
ing to outline future progress in mechanics. Efficient
means of storing and transporting energy arc the press-
ing need of the hour. Imagine the effect on the
mechanical world if a barrel of power (say 10 h p. for 50
hours) were as cheap and portable as a barrel of flour !
In the form of battery charges, or improved storage
cells, this is even now upon the horizon ; and the genius
who 1akes it commercially profitable to ship portable
poicer for use on private motors (or other wheels), will
have advanced humanity by two enormous paces. First,
it will lessen the wear of physical energy, and thereby
increase comfort and prolong life ; ard, secondly, it will
tend to prevent overcrowding at manufacturing centres
by cnabling micchanics to do 2 great deal of work at
home which can now be done only at the source of
power. The manufacturing city would then be ex-
tended Lver a township, with a railnay along each street,
supplying material and collecting finished work ; and
the artisan would labor in his own cottage, with his
family around him and his garden before the shop
window, instead of in the fifth story of a dusty factory,
with only a smoky sky and rusty roofs to meet the eye.
The factory and the ironclad are two of the mon-
sirosities of our civilization which ““have got to
go" ere our race rcaches its zenith. That
such a change would premote comfort, longevity,
and national prosperity, as well as stimulate ambition,
foster higher manho d, and lessen vice, need hardly be
argued. That it will be encouraged by the large manu-
factmer and capitalist is very duubtful, but the guilds
of the artisan of the middle ages developed a skill and
manhood in the members which was the bulwark of
freedom then, and would be a very welcome addition to
our present social condition. Intelligent co-operation is
always preferable to servile unthinking labor; and as
a traveller on a cycle sces more of the landscape, exer-
cises more skill, and controls his risks more than the
railway passenger, so the man who runs and rules his
own machinery will have more pride in the product than
one who is almost automatic in a huge factory, and who
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expects that any carelessness on his part will not be
personally cognizable in the finished product. A per-
fect co-operation and unity of interest in what relates
to the whole community, with a clear recognition of the
faithful performance of his part by each individual and
due compensation for the work he does thoroughly, is
the acme of social life.

ARTIFICIiAL REFRIGERATION.*

BY JNO. FOX.

For some time I have looked forward to the pre-
paration of a short paper on cold storage and refrigera-
tion. T will dwell principally on that system of refri-
geration which is now under my charge at the O’Keefe
Brewing Company's, namely, the Delevargne, or direct
expansion system.

The substance used in this system is anhydrous
ammonia. We are told that ammonia is a combination
of nitrogen and hydrogen, expressed by the formula
NHj;, which means that an atom of nitrogen (repre-
senting 14 parts by weight) is combined with three
atoms of hydrogen (representing 3 parts by weight) at
ordinary temperatures; the ammonia, or anhydrous
ammonia, as itis called in its natural condition, is a gas
or vapor; at a temperature of 30¢ F. it becomes a
liquid, at the ordinary pressure of the atmosphere ; and
at higher temperatures also, if higher pressures are
employed. The anhydrous ammonia dissolves in water
in different proportions, forming what is called ammonia
water, ammonia liquid, aqua ammonia, etc. At a tem-
perature of goo® F. ammonia is decomposed into its
constituents, nitrogen and hydrogen, the latter being a
combustible gas. It appears that partial decomposi-
tion takes place alsn at lower temperatures, but prob-
ably not to the extent frequently supposed.

Ammonia is not combustible at the ordinary tem-
peratures, and a flame is extinguished if plunged into
the gas, but if ammonia be mixed with oxygen the
mixed gas may be ignited, and it burns with a pale
yellow flame ; such mixtures may be termed explosive
in a certain sense. If a flame sufficiently hot is applied
to a jet of ammonia, it (or rather the hydrogen of the
same) burns as long as the flame is applied, furnishing
the heat required for the decomposition of the ammoma.
Ammonia is not explosive, but when stored in drums
and there is not sufficient space left for it to expand,
when subject to a higher temperature, the drums will
burst, as has often happened in hot seasons. The am-
monia vapors are highly suffocating, and for that reason
persons employed in rooms charged with ammonia gas
must protect their respiration properly.

In the direct expansion system the liquid ammonia
is directly conducted to the place where heat shall be
absorbed, or we might say into the rvums to be cooled,
and is here allowed to expand in a system of pipes
called refrigerators or expansion coils, so that heat is
absorbed directly by the ammonia gas. The gas 1s then
drawn back to the machine or compressors, where 1t 15
again compressed and discharged into pressure tank,
and from there on to condensers, where it is again
liquedized.

The liquefa~tion is accomplished by cold water
trickling over the condenser, or, we might call it con-
densing ccils, thereby cooling the ammonia; it then
passes on to the separating tank, and if any oil should
get carried over, it is caught here.  The ammonia then

* A paper read beforethe Convention of the CAS.E.

goes on through expansion valves into cold storage
rooms, yhere the heat of the room is absorbed, thereby
cooling or lowering the temperature, completing its
work thus to repeat its circulation over and over again.

Now Jlet us see what we have to consider in the
shape of mechanical work performed. As you know,
the equivalent of a ton of ice is 284000 heat units, or
the amount of heat that would be necessary to convert
a ton of ice 32° Far. into a ton of water at 32° Far.
Corversely it is the amount of heat that must be ex-
tracted from a ton of water at 32 Far: in order to
convert it into a ton of ice at 329 Far. "Let us take, for
instance, a fifty ton plant; the latent heat of one Ib. of
ice is one hundred and forty-two heat units; multiply-
ing this by two thousand gives us the number of heat
units in one ton. Now as we are considering a fifty-ton
plant this will be 14,200,000 heat units in 24 hours of
time, or, in other words, a 50-ton plant in 24 hours wil}
absorD this number of heat units. (It might be stated
here that in speaking of a plant of so many tons’
capacity it is always understood to mean for a period
of 24 hours.) The temperature of expanding ammonia
would have to be about 10° lower than the temperature
of cold storage room, which we will take as 35° Far.
Consequently by using tne latent heat of vaportization
at that temperature, which is 35° Far.—10° Far. = 25,
we find it to be 540.03, which is refrigerating effect of
1 lb. of ammonia when the temperature of refrigeration
is 259, and that of condenser 70°. Specific heat of the
ammonija being 1.  The number of pounds of ammonia
required per hour, therefore, in a fifty-ton plant is
represented by the following equation :—14,200,000 heat
units in 24 hours, = 60 x [540.03 heat units per one lb. of
ammonia—(70°—25%)] x 24 =roughly, 20 1bs. per hour.
The volume of 1 1lb. of ammonia vapor at 25° Far. is
equal to 5.26 cubic feet; consequently, compressor
capacity per minute will have to be 105.20 cubic feet.
Now, if we add to this 20 per cent., which is a fair
allowance for losses by radiation, etc., we require an,
actual compressor capacity of 126.20 cubic feet per
minute.

We will see how the plant of the O'Keefe Brewing
Company compares with the theoretical calculation just
made; the compressor cylinders are 11 x 22, which is
equal to about 1} cubic feet capacity of each cylinder.
Now the engine makes jo revolutions per minute, ana
cach is double acting, diameter 11 x 11 =121 x 78354=
Q5.0334 X 22+ 1728=1.2099. Consequently at each re-
volution of crank shaft cach compressor discharges its
contents twice, which gives us atotal discharge of about
192 cubic feet per minute. Now we will deduct 20 per
cent. for clearance losses, etc., and we get 154 cubic
feet, or about 27 feet more than required by our
theoretical calculation, which would be the amount
allowed to come and go on, which is close enough for all
practical purposes.

In piping cold storage rooms, from what informa-
tion I can gather, it is usual to allow about one square
foot of pipe surface for every 3,000 heat units to be ab-
sorbed ; this is equal to about 1.6 running feet of two-
inch pipe. Now, for a 50-ton plant, according to this
rule, we will require a sufficicnt amount to absorb 14,
200,000 heat units in 24 hours, which in round numbers
would be 7,573.3 running feet of pipe.

The condenser is a system of pipes or coils into’
which the ammonia, after being compressed in compres-
sors, is forced, and where it is cooled by water trickling
over the pipes. These are called atmospheric or surface
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condensers. The ammonia, in passing through the con-
denser, yields to the water the heat which it has ac

quired w duing refngerating duty by its evaporation,
and the heat it has acquired duning compression (supet-
heating being prevented by « hberal supply of uil), in the
plant under discussion.  The mechanical woth done
during compression being converted into its equivalent of
heat, this amount of heat is also equal to the latent heat
of volatihization of the ammonia, at the temperature
of the condenser. The efliciency of the condenser
determines in a great measure the economical working
of the machine, and fur this reason it is good policy to
hasve as wuch condenser surface as practical considesa
tions will pernut, it1s sawd for average conditions (incom-
ing water 65Y, outgong 85V), 1t will take about 20 square
feet of surface per ton of refrigeration, or, in other words,
for 50 tons it will take 1,600 running feet of 2-inch pipe.

Where cooling water is very scarce, and especially
where atmosphenical conditions, dryness of air, cte., are
favurable, the covling water may be used again by sub-
jecting the spent water to an artificial cooling process,
by running it over large surfaces exposed to the air in
a fine spray.

A device of this hind Is descnibed as biing a
chuuney -lthe structute, buiit of buatds, haviog a Leght
of 25 feet, the other dimensions being 8 x 8 feet. In-
side this structure are placed a number of partitions of
thin boards, spaced four inches apart, extending to
within one fout of the bottom of the structurc. But
the lower halves of these partitions are placed at 1ight
angles to those 1n the upper portion, this arrangement
giving better results than unbroken partitions. The
water to be cooled enters the structure at the top,
where, by the use of galvanized iron overflow gutter, it
is spread evenly over the partitions and walls, and flows
downward in thin sheets. At the base of the structure
air 1s introduced in such quantities that the upward
current has a velocity of about 20 feet per second.
The air meeting the downward flow of water, absorbs
the heat by contact, and also by vaporizing about two
per cent. of the water, reducing its temperature during
the passage 20° F.  The chief eapense to be considered
in the process of re-cooling condenser water 1s the
lifting of the water to the top of the structure.

The oil used for lubricating the compressor differs
from ordinary lubricating oil in that it must not con-
geal at low temperature, and must be free from vege-
table or ammal oils. For this reason, only nuneral oils
can be used, and of these only such as will stand a low
temperature without freczing, such as the best paraffine
oils.

FatLure to receive THe Canaviax Excinkggr on
the part of our subscribers 1s always the occasion of
much regret to the publishers, as we are aware that
much of the value of a publication “depends upon the
regularity of its receipt.  An occasional or intermittent
visitor is little thought of either by the subscribers or the
proprictors. \We would be glad if any subscriber who
does not receive his paper before the fifteenth of each
month, would kindly notify us of the fact and enquiry
will at once be made as to the cause of the delay.

WE have lately received 2 number of orders for
complete scts of Tue Cavaniay ExGiNeer from our
initial number, for reference purposes in public and
private librarics, amongst others, the Smithsonian In-
stitute, for example. We find it quite impossible to
comply with these requests because we have not a

single copy of our issuc of May, 1893. Subscribers who
have copies which they do not wish to preserve would
greatly oblige the publishers by forwarding them to
the Torunto office. We will pay one dollar, or two
years' subscription, per copy of May, 18y3, for a hmited
numbet.

ASBESTOS.

The use of asbestos in manufacturing 1s increasing, and new
uses are being almost daily found for it—uses for wiich a satis-
factory substitute might be hard to find. The following abstract
frum an article on this subject which we find 1n an exchange may
pruse interesting, if read 1o connection with the description of the
Danville Asbestos and Slate Co 's works, which appeared in the July
number of Tne Caxavian ExGINEER —

*In itself, asbestos is a physical paradox, A mineralogical
vegetable, both fibrous and crystalline, elastic yet brittle, a floating
stone, but as capable of being carded, spun and woven as flax, cot-
ton or silk. It is apparently a connecting link between the vege-
table and the mineral kingdom, pussessing some of the character
istics of both. In appearance it is light, buoyant and feathery as
thistledown, yet, in its crude state, it is dense and heavy as the
solid rock in which it is found Apparently as perishable as grass,
1t 1s yct older than any order of animal or vegetable Iife on earth.
The dissolving influences of time seem to have no effect upon it.
The acuun of unnumbered centuries, by whih the hardest rucks
hnown to geulogis. ure wurn anay, has left nu perceptible unpnat
on the asbestos found imbedded in them. While much of its bulk
is of the roughest and most gritty materials known, it is really as
smooth to the touch as soap or oil.  Seemingly as combustible as
tow, the fiercest heat cannot consume 1it, and no hnown combina-
tion of acids will destructively aflect the appearance and strength
of its fibre, even after days of expusure to its action. Itis,in
fact, practically indestructible. Its incombustible nature renders
it a complete protection from flames ; but beyond this most valuable
quality, its industrial value is greatly augmented by its nén-con-
duction of heat and clectricity, as well as by its important property
of practical insolubility in acids.

*As a matter of fact, Canada contains the great asbestos
region of the world, in the sense that while its mines are practi-
cally unlimited in productive capacity, the product is of a guality
which fully mects the requirements of the newest and most exact-
ing of the innumerable uses that are daily being found for it.

** One of the largest branches of asbestos manufacture is that
of scctional cylinders for pipe coverings for retaining the heat of
steam and other pipes, felt protective coverings for boilers, frost-
proof protections fur gas or water pipes, and cement felting, which
can be 1aid on with a trowel, for the covering of stcam pipes, boilers
or stills. In some of these cases, where it is only necessary to re-
tain the heat, the asbestos is mixed with other substances: but
where the protection must be fireproof as well, only asbestos is
used. The utility of such covering is well illustrated in the heat.
ing system of railway cars. The main pipe from which the indi-
vidual cars draw their respective supplies is protected by this
material.

** To the electrical engincer, asbestos is absolutely indispens-
able. Many parts of electrical devices, and machinery, and wires
through which the electric current passes become heated, and were
it not for the electrical insulation and heat-resisting qualities which
asbestos possesses, the apparatus would be completely destroyed,
particularly in the case known 20 electricians as * short-circuiting.”
For such purposes it has been found advisable to combine asbestos
with rubber and other gums, and this combination is now used
generally for not only clectrical, but also steam and mechanical
purposes.”

Tne sinking of the engine shaft on the Jusic, Rossland, B.C,, is
being steadily continucd, and shows five fect of high grade ore in
the bottom. A contract has been Ict for a 100-foot crosscut tunncl
to tap this shaft at adepth of 120 feet.

Tue directors of the Annapolis Manufacturing Co., Lequille.
N.S., are: Robie Uniacke, president of the Halifax Banking Co.,
president, Thomas Ritchie, vice-president of the Merchants Bank
of Halifax : Charles Archibald, director of the People’s Bank of
Halifax : James E. Roy. of the Halifax Piano and Organ Co., vice-
president, and Fred H. Oxley, of Bauld, Gibson & Co., merchant.
James Penningion was appointed the sccretary-treasurer of the
company.
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SEVENTH ANNUAL CONVENTION OF THE CANADIAN
ASSOCIATION CF STATIONARY ENGINEERS.

—

CCORDING to the resolution of last
year, this convention was held in
the council chamber of the City
Hall at Kingston, on the 18th, 19th
and zoth ult. On the evening pre-
vious to the opeming, Mr. Donnelly,
president of the Kingston branch,
and Jno. Taudvin, its acting sccre-
tary, devoted themselves to the re-
ception of visitars and delegates,
and thus aroused the expectation of
a splendid welcome, which was re-
alized each successive day.

Tuesday, August 16th.—An early
visit to the council chamber dis-
closed various preparations for seri-
ous business. The semi-circular
tables were strewn with copies of
the chief technical papers devoted to the various branches of
cngineering, and some advertising matter and circulars, which after-
wards obtained a place in the discussions, and on the sccretary's
table were great piles of the admirable souvenir published by the
local branch, programmes and badges. This badge was said by the
local papers to be one of the handsomest scen in Kingston for a
long while, and it certainly became 2 passport to many unpre-
meditated cntertainments during the few odd moments left by the
executive for innocent mischict.

At 10 o'clock badge wearers were seen approaching the council
chamber from various directions, and soon after from the neighvor-
beod of the British American came a posse of decorated engincers,
including president, past-presidents. deputics and dclegates, which
swelled the attendance at the council chamber to 40. At 1045
Pres. W. G. Blackgrove took the chair, with Vice-Pres. James
Devlin on his right. Mayor Elliott, accompanied by Aldermen
Skinner, Walkem, Robinson and Carson, then entered and were
introduced by the president. In his address of welcome the mayor
expressed the pleasure the city {elt in entertaining the society at
its seventh convention, and hoped that their impressions of the
Limestone City might be pleasant ones. He pointed ount the

advantages which the city enjoyed as an educational centre, and as
being the scene of many of the most stirring incidents of Canada's
carlier history.

The president then said, in reply, it was equally pleasant for
him to thank his worship for the kind and hearty welcome. The
reception was thoroughly appreciated by the delegates. By their
programme pleasure is combined with work, and he was surc onc
and alt would depart to their homes feeling that it was good to be
in Kingston (providing they did not change their clothes for a term
of years) He extended to the mayor and council a cordial invita-
tion to visit the convention at any time. The convention's objects
were purely ecucational, the members believing it never too late to
learn. The mayor then introduced the aldermen, who severally
supported him in his welcome to the C.A.S.E,, and the municipal
party retired.

Ar E ] Phillip, the secretary, then called the roll.  The dele-
gates present were - Toronto—A. E. Edkins, Joo. Fox, \V. Selby, J.
Huggett, R Pink. J Bain, Wm. Kay (representing the Robb-Arm-
strong; Engine Co., of Amherst), C. Moseley, A. M. Wickens, W. G.
Blackgrove. Montreal—]. J. York, B. A. York, John Murphy, Wm.
Ware. O. E. Granberg. Hamilton— R. Pettigrew, W.Norzis. Otta-
wa—F. G. Johnson, F. Robert, F. J. Merrill. Brantford—]. Jordan.
Wiarton—F. J. Cody. Brockville—\W. F. Chapman, J. McCaw.
The Ringston members present were—Pres. S. Donnelly, Sec. Juo.
Taudvin, Treas Chas Selby, D Reeves, Jno. McDonald, Chas.
Asselstine, Thos. Burus, Fred. Simmonds.  Visitors—Frank. Rob-
ert, Ottawa, No, 7: Wm. McKay, Toronto, No. 1: F. J. Greene,
Montreal, No. 1 President Blackgrove now rose to address the
Coavention as follows :~—

THE PRESIDENT'S ADDRESS.

Officers and brethren, for the seventh time we have been per-
mitted to meet to discuss matters that may tend to advance the in-
terests of our order. It is gratifying to sce so many familiar faces
before me.  Among the representatives 1 feel as though I am in good
company, and can rely on one and all to help carry on the work dur-
ing this our anaual convention.

\Vhile there are many familiar faces here, there is one which we
shall acver see here again on carth. ¥ refer to ourlate esteemed
brother, Duncan Robertson. I am sure we regret his death exceed-
ingly. e have lest a faithful officer, a true friend and a thorough
Christian. - He was 2 man of great integrity, on whom we could rely
for straightforwardness, whose counsel was always cheerfully given.

To those members whoare here for thefirst time a word may not
be out of place. I want youto join heartily in the work that is to be
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done, have your say on every question that may come up for discus
sion, and you will return to your homes thoroughly convinced there
is some good being done at our yearly meetings

There is a considerable amount of business to be done, quite
as much as in former years, and as our time is limited, I request
that your deliberations will be short and to the point. The most
important question will be the changing of the name of this associ
ation, and 1 sincerely hope the brothers will weigh their thoughts
before expressing their views on the matter. The neat question
will be that of holding the convention cvery two years. There will
also be the compulsory issuing of certificates of membership and
other interesting topics, of which you will receive due notice.

1 am pleased to inform you, though the increase in the num-
ber of new assnciations has not been as we would have liked, we
have had the pleasure of re-organizing Stratford No. 3. There is
also an application reccived from an association in Waterloo. The
district deputies’ reports may interest you more than I am able to
do. 1 also wish to call your attention to the programme that is
laid before you. 1 think that every member will bear me out in
saying it is the finest we have ever had.  From the correspondence
I have had with Messrs Taudvin and Denlin, 1 am perfectly satis.
fied that the members of Kingston No. 10 are a whole-souled and
hard-working lot of men. Nothing has been left undone in the
way of making this mceting both successful and entertaining to the
delegates during their stay in the city of Kingston.

Belfore closing I want to ask a favor from you, and that is, you
will act with decorum and give your best atiention to the business
we have to perform. 1also need your assistance in carrying on
the work of this convention, as many hancs make light work 1
must not forget to thank you for the honer conferred upon me in
placing me in the highest position attainable in the Canadian
Association of Stationary Engineers. It hag been my object during
the past year, and will be on this important occasion, to further ad-
vance the welfare of our association. Ina conclusion I wish to thank
the officers most heartily for the valuable assistance rendered to
the Chair during the past year.

Secrctary E. J. Philip then read the minutes of the previous
mecting at Ottawa. The adoption of these was moved by J. J.
York, of Montreal, seconded by W. F. Chapman, of Brockwille.
Carried.

Vice-President Devlin wished to know what had been done by
the International Correspondence School of Steam Engineering in
favor of the C.A.S.E. Mr. Philip replied that the only concession
he had obtained was that a member of the C.ALS.E. would be allowed

to take up one subject at a quotation far that subject alone, which
was not generally permitted, but a scholarship would cost them as
much as an outsider. H. S. Robinson, a representative of the
School, was present and explained the situation, stating that the
C AS.E could obtain the same privileges as the Internatioanl As-
sociation  This institution teaches trades and professions by corres-
pondence, and has now over twenty-cight different courses of study,

Vicx-PresioaxTt Deviin wisnzp 1o Kxow

covering all the engineering trades and professions represeated by
students in neatly every country on theglobe, and with a total enrol.
ment of over 13,000 men. A committee on the good of the order
and education, consisting of Messrs. Devlio, of Kingston, Wickens,
of Toronto, and J. J. York, of Montreal, was appointed to confer
with H. § Robinson.

The question of insurance rates wasnextraised. Thesecretary
stated that most socictics offered no reduction beyond the commis-



sion usually paid to an agent. One society had, however, offered a
slight inducement. Somoc astute p-oposals were then made by
members who had previously effected personal insurance business,
but the matter was referred to a future occasion.

’ }

Joun Fox Reans nis Parex,

The meeting then procceded to the election of committees, which
resulted thus-  Committee on Credentials, O. E. Granberg, Mon-
treal : J Huggett, Toronto; W. F. Chapman, Brockville. Com-
mittec on Constitution and By-laws, J. J. York, Montreal ; A, V.
Wickens, Toronto; W Norris, Hamilton. Committee on Mileage
R. Vettigrew, Hamilton; C. Moscley, Toronto, J. Murphy, Mon-
treal: J F. Cody, Wiarton; J. F. Merrill, Ottawa. The Commit-
tee on Good of the Order and Education has already been mentioned.
Auditors, Mes.rs. Johnston, Selby and Bain  With the announce-
ment that Mrs. D. Reeves, of 281 Montreal St., extended through
the convention an invitation to the ladies of the engineers to call
upon her, the first business meeting broke up.

At 2 o'clock the engincers and their friends collected on the
wharf, where a steamer was moored ready to take them on a trip
down the American channcl among the Thousand Islands. The
sky was threatening but beautiful; some little rain did fall, but
altogether insufficient to check the ardent pursu:t of pleasure upon
which every member of the convention was bent. The three
hundred and fifty passcngers setiled into numerous little groups,
which were ever exchanging until everybody knew nearly every-
body. Much hilarity was caused by a Highland piper, who was
subjected to innumcrable practical jokes. On the return journcy
an excellent supper was served, at which conversation flowed frecly
and laughter prevailed. Towards the end of the trip the moon
rosc and added its charm to a most enjoyable voyage. The boat
arrived rather late for the evening meeting, but the engineers were

A Mt or Tie Powrx Housx, KixgsTox,

still good for earnest business and proceeded to the coancil chamber,
where by g p-m. they were ready to hear the paper by Jno. Fox,
of O'Keefe's Brewing Co., Toronto, on ** Artificial Refrigeration.”
It wasread with modesty and encrgy, and Mr. Fox's answers to
subsequent questions showed an amount of technical information
which was proudly welcomed from a young brothier who confessed
that he owed all the knowledge he had to the C.AS.E.  After con.
siderable discussion, a hearty votc of thanks was proposed by E. A
Edkins, seconded by J. Huggett, and carried.
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J M. Campbell was down on the programme for a paper on
* Electrical Appliances,” but he did not appear. The convention
was still anxious for more knowledge, and Messrs. Wickens Edkins,
Granberg and McKay were specially called upen for impromptu
lectures, but each declined owinyg either to the fatigue from pleasure
seeking in the afternoon or the modesty that belongs to superior
attainments,

The meeting then adjourned for a visit to the plant of the
Light, t{eat and Power Co., where the mechanism was explained
by Bro- Simmons and the engineer on duty. i

Wednesiduy, Augnst 19th.—The convention met at ten o'clock,
with President Blackgrove in the chair.  After the roll-call Secre-
tary Philip presented his report: The receipts for the year were
$607.22 ; expenses, $505.65. In regard to insurance the secretary
said: * We have applied to two or three companies, but they have
not given us a special rate, except that they are willing to allow us
the rate allowed to agents.”* He referred to the Information Bureau
question, and suggested that members could send in whatever ques.
tions they had to the secretary, who would send copies to each
branch association, the answers from these to be adjudged by the
secretary or the supreme association. The Berlin branch had
been very anxious about this matter, and it was a sciieme which
would be of thegreatest value to subordinate associations.

Treasurer Pettigrew was then called upon. He said that the
association had felt the depression of trade in common with 1ost
organizations, but it had felt more seriously the want of enthusiasm
in some of its members. There are some who jein the association
only for the immediate benefit to themselves, regardless of the
advantage which their membership could and ought to be to other
engineers, and then drop out, leaving themselves in debt of honor to
the association. The association gives all the assistance in its
power ta individuals, but hopes for a return of devotion to the gen-
eral objects of the organization. He proceeded to deal with the
finances of the association, and reported a balance in hand of
$101.15.

The adoption of the report was moved by J. J. York, seconded
by Jno. Murphy, and carried.

The report of the Committee on Constitution and By-laws was
presented by ]. J. York Several alterations were proposed and
hotly discussed by A. M. \Vickens, E. J. Philip, Edkins, Norris,
and Granberg. One alteration in Art. VII., sec. 2, was carried,
however. ln future it will read + All associations shall pay with
cach semi-annual report, in July and December in ecach year, 35
cents per member reported 1n good standing on the books, and no
association shall receive a password until the secretary reccive
their veport and per capita tax, and every member reported shall
have a free membership card.”

Proposals were made during this debate that each association
be allowed to send only one delegate, who should have power to
cast the full number of votes of his local association. It was
objected that this would reduce the attendance at conventions, and
Secretary Philip considered that the advantages to each member
were to be measured in some degrec by the members in attendance,
Another proposal was to have bi.annual conventions, the interest
of the local association to be sustained by : threc-monthly circular.
The objections to this were many, Vice-President Devlin was so
enthusiastic as to offer a guarantee for the expenses of next ycar's
convention, founded on an eminently workable plan n the produc.
tion of a souvenir. These, however, were not carried.

PasY Mastex's Jeweer,

At this point J. J. York proposed that President Blackgrove
vacate the chair in favor of Vice-President Devlin, on the excuse that
business was not proceeding fast cnough under the guidance of the
president.  The real motive for the removal of the presideat was to
discuss the presentation of a past president’s jewel to Mr Black-
grove. J. J. York bad previously given the order, and while the
jewel was beng shown a collection was made to defray the cost,
which was about $12.
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At 2,30 p.m., the members met for a visit to the Penitentiary
and Rockwood Asylum. Vice-president Devlin is the chief engi-
nter at the penitentiary, and undet his escort the convention saw
through the various departments where are carried on the maru-
facture of binder twine for the outside market, tailoring and boot-
making for the prison, stone cutting and carpentering for internal
alteration and construction ; the foundry, the kitchen, dining hall
and cells were also visited  Mr. Devlin had his engine-room quite
claborately decorated with palms and flags, and thus produced an
air of gaiety in a place which, notwithstanding the eminently
humane treatment of its unfortunate inmates, must ever wear an
aspect of gloomy severity.

p,'wo reosn

Decoration 1 ENGINEXR'S DErARTUENT, KINGSTON PENITENTIARY.

About 8 p.m. everyone wearing the red badge reprired to Lake
Ontario Park. This isa spot of great natural beauty, unadulter.
ated by any attempt at artificial improvement ; and, as the cars
(which were placed at the disposal of the convention) landed their
loads of engineers and friends on the moonalit sward, all trace of
fatigue was removed by a fresh brecze from the hittle bay, the sense
of Arcadian freedom asserted itself, and even the fathers of the
convention rollicked like boys.

Thursday, August 20th.—\WVord bad been passed round on the
previous evening that so much business remained to be done that
the convention would meet at g o’clock and sit till the programme
was completed, but the doses of free oxygen at the park on the pre-
vious evening propably induced a heavier sleep than usual, and the
gathering together this morning was somewhat tardy. Each mem-
ber sauntered in, as it were, still rubbing his eyes, and was greeted
with cheers or sympathetic enquiries for reasons known only to his
immediate companions. During the desultory talk it transpired
that the ¢ Scranton man *' had become a hero. He bad donated $5
to the C.A.S.E. on behalf of the Correspondence School of Engin-
cering at Scranton. At 9.30 the roll was called and discovered two
absentees, who presented themselves soon afterwards. A referred
report on the subject of By-laws was presented, but hasbeen already
dealt with,

The report on education was then called for.  J. J. York recom.
mended ** That this convention adopt the system of education as
proposed by the International Correspondence School of Steam
Engincering at Scranton, Pa.; that every delegate be asked to
strongly advocate this school to his association: that the Executive
Secretary be instructed to at once communicate with all associations
and enclose them copies of contracts and a full description of this
system of cducation, together with the special terms offered to
members of the C.A.S.E, and that be should push the matter with
vigor while a large percentage of the members are enrolled.  We
also recommend that this convention tender a hearty vote of thanks
to H. S. Robinson, the representative of the Scranton school, for
the painstaking way in which he has cxplained this subject to the
committee.” Signed, J.J. York and A. M. Wickens. This proposal
was immediately adopted.

It was then moved by A. E. Edkins that a committce be ap-
pointed to co-uperate with the board of examiners of the Ontario
Association of Engineers, with a view to sccuring Dominion legis.
lation to provide for the compulsory qualification of stationary
engincers. This was seconded by Secretary Philip, spoken to by
Messrs. Wickens, Philip, Granberg, J. J. York and Devlin, and
carricd. The committee for this purpose would be appointed by
the new cxccutive. An addition was moved by A. M. Wickens
and seconded by W. Morris, that subordinate associations appoint
a member to work in conjuncticn with the aforesaid committee.
Carriced.

Vice-President Devlin then moved that ** the executive council
take up the matter of raising revenue to defray the expenses of the
annual convention by issuing an annual souvenir ; arrangements to

be made with the exccutive secretary to do whatever work is neces-
sary in connection therewith, and that the secretary be pad for
such service the sum of to per cent. on net rovenue, the expenses
of entertainment to be such as agreed by the exccutive after cor-
responding with the branch where the convention is held.'*  This
was seconded by local President Donnelly and carried.

The report of the Mileage Committec was presented by R.
Pettigrew, There were fifteen representatives who had travelled
2,429 miles, and three days' board for each to be paid. The amount
would be $211.35. The adoptiou of this was moved A. E. Edkins,
seconded by Jno. Fox. Carried.

It was then proposed by J. J. York that the souvenir take the
form of an informative handbook, including an engineers' directory
and advertising medium. He proceeded to criticise various well-
known handbooks, and gave exhaustive explanation of the way in
which the proposed one could be made useful and profitable to all
concerned. This was seconded by O. E. Granberg, and carried.

The report of the auditors was then presented and adopted
in the usual form. V. Norris, of Hamilton, then proposed
** That the executive secretary report to subordinate associations
every three months showing the standing of the order.”” This was
seconded by O. E, Granberg, spoken to by Messrs. Pettigrew,
Devlin, Taudvin, Murphy, and carried. At the instance of secre.
tary Philip, the question of buying stationery of the central organ-
ization was discussed. The Montreal Association, it appears, has
the right of buying and printing on the spot, but it was asked to
consider the question of buying in future from the association.

The convention then proceeded to the election of officers for
the ensuing year. Messrs. Edkins and Tandvin were appointed
scrutiveers. Messrs. Selby and Edkins nominated for president,
vice-president Devlin, who was elected by acclamation. The
nominations for vice-president were E. J. Philip, nominated by A.
M. Wickens: R. C. Pettigrew, by A. E. Edkins: O. E. Granberg,
by J.J York; \WV. F. Chapman, by B. A. York. Outof 21 ballots,
13 were secured by E. J. Philip, who was elected. The nomina-
tions for secretary were W. F. Chapman, by J. J. York ; O. E. Gran-
berg, by F. G. Johnsog, and others who retired. Of 22 ballots, 15
were secured by \V. F. Chapman, of Brockville, who was elected.
The nominations for treasurer were R. C. Pettigrew, by E. |.
Philip; J. J. York, by R. Pettigrew ; O. E. Granberg, by A. E.
Edkins; S. Donnelly, by O. E. Granberg: J. Huggett, by Jno.
Fox; B A York, by J. McCaw. The ballot did not show a
majority for any name. Ob a subsequent ballot R. C. Pettigrew was
elected by 11 votes. The nominations for conductor were Messrs.
Huggett, Murphy, Donnelly, Bain, Wickens, B. A. York, Mosecley,
Jordan, Johnson. This also was a close contest and the process of
climination left Messrs. Murphy and Bain.  Of 22 ballots Mr.
Murphy secured 13 and was elected. The nominations for door-
keeper were Messrs. Huggett, Fox, Jordan, Merrill, Norris, John-
son, McKay. Of these, Messrs. Jordan and Merrill secured 11
cach. Finally, out of 23 ballots F. J. Merrill secured 13 and was
elected.

E. J. PuiLtr, Vicz-PRE3JIDINT.

The installation of the new officers was the next business.
Past.President York nominated A. E. Edkins, grand secretary, and
called upon him to rcad out the names of the officers : President,
J- Devlin, Kingston; vice-president, E. J. Philip, Toronto; sccre-
tary, W. F. Chapman, Brockville; treasurer, R. C. Pettigrew,
Hamilton ; doorkceper, Merrill, Ottawa; conductor, J. Murphy
Montreal.

The conductor then brings up the president clect, who, raising
his right hand, repeats after the acting president a manly promisc
to do all in his power to advance the proper interests of the associa-
tion. The other officers go through the same form, except that the
undertaking is appropriately altered according to the duties in-
cumbent upon them.
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The past-president, W G Blackgrove, was then called for.
Addressing him, the acting-president said it was his pleasure to
confer upon him still further honors Evidences of the earnest
manner in which the office of president has been filled during the
past year were plentiful. In appreciation of the past-president’s
labors and as an insignia of his rank, the acting-president pinned
on W. G. Blackgrove the past-president’s badge [n acknowledg-
ing the honor, Past-President Blackgrove thanked the members for
their hearty support in the past, and said that his best wish for the
new president was that he might receive the samo assistance in the
duties of his office. ’

The president eclect, James Devlin, then tendered his sincere
thanks for the honor conferred upon him, and promised, to the
utmost of his power, to increase the membership and improve the
finances of the assuciation.

Jas. DEvLIN, PRRSIDERT.

(President James Devlin is a native of Kingston. He was
trained in the works of the Canadian Locomotive and Engine Co.
In 1873 he was appointed engineer of the Government water works,
which were afterwards taken over by the city. In 1S75 he became
chief engineer for the St. Vincent de Paul Penitentiary. in Quebec
Province, and, in 1885, for the Penitentiary at Kingston—a position
which he stillholds. The fact that he is on the Board of Examiners
of the Ontario Association of Stationary Engineers, and the initia-
tive ability which he once or twice displayed during the delibera.
tions of the Convention show him to be well fitted for the post of
president at a time when strenuous efforts are to be made to secure
Government acknowledgment of the grade of Stationary Engineer.)

Vice-President E. ]. Pbilip also thanked the Convention and
promised to second the president in cvery cffort for the good of
the C.AS.E.

] {
N
b X i

R. C. Perricrew, Treas. C. A, S. E.

The other officers followed in rotation, all giving evidence of
enthusiasm for the association, and a will to do their several duties
to the utmost of their power. Conductor Murphy intimated that
he was not anxious for muscular exertion in the performance of
his dutics, but—and he sat down, glancing around the chamber with
a look that showed a reserve of determination likely to add telling
cffect to the use of bis silver staff, should it ever be called into
requisition.

J- J. York then moved a vote of thanks to H. S. Robinson, of
theCorrespondence School (the ** Scranton Man,” as he was generally
called). He had taken a room close to the council chamber, where
he displayed drawings and explained the system of teaching to any
engineer who cared to investigate, and had in every way given
satisfuction to the convention. This was seconded by J. Murphy
and carried,

W. Selby then proposed a vote of thanks to B. W, Folger, the
proprictor of the electric car system, for the use of the cars during

the convention, This was seconded by A. M. Wickens and carried.
Mr. Wickens proposed a vote of thanks to the mayor and council,
seconded by W, Selby, and carried. A. E, Edkins then proposed
that a message of condolence be sent to the widow and children of
the late treasurer, Duncan Robertson, of Hamilton. This was
seconded by F G. Johnson, and carried. A vote of thanks to the
officials at the penitentiary, including J. Devlin, was proposed by
A.E. Edkins, put by A. M. Wickens, and carried, to which President
Devlin briefly replied. J. J. York proposed a vote of thanks to
Kingstan No. 10 Entertainment Committee. This was seconded by
\V. Weir, and carried with musical honors. ’

O. E. GRANUERG.

J. J. York proposed that the doorkeeper of the City Hall be
tendered $5 for his services, seconded by R. Pettigrew. Conductor
Murphy then brought in Doorkeeper Lanigan. He entered uncon-
scious of a crime, and wordering what was to be meted out to him.
His glance gained somewhat in pointed intelligence on the receipt
of the $5 bill, and he retired with a better lined pocket and his
honor uncompromised. :

The next place of meeting was then discussed. A. E. Edkins
proposed Brockville and was seconded by Past-President Black-
grove. R. Pettigrew proposed Hamilton and was seconded by W.
Norris. The voting showed a majority of three in favor of Brock-
ville, which town was announced as the next place of meeting.
O. E. Granberg was then appointed district deputy for Quebec and
F. J. Cody for Ontario. President Devlin then extended an invita-
tion to the ladies of the convention to his residence during the
dinner in the evening. This ended the last, longest and most
fruitful business meeting of the convention,

Connucror Mureny,

A. E. Eoxiss,

A. M, Wickrns.,

At 3 p.m. the members again gathered at the council chamber
for a drive to Kingston Mills, Fort Henry and the Tete du Pont
Barracks. Once more the engincers were happy to great the ladies,
for their light-colored dresses and parasols and their reposeful de-
meanor were highly suggestive of the coo! relaxation for which the
tedium of the previous business meeting had prepared everyone.
In afew minutes the whole procession of over a dozen carriages
was wending its way to the mills. Spirits were high and tales for
which a technical journal hasno space were told and capped, except
where the ladies discanted more calmly upon the beauties which
surrounded them (referring of course to the landscape, not the
engincers). The afternoon was warm and the road dusty, and on
arrival at the cool sward of Kingston Mills, sundry inviting viands
were discovered and thoroughly appreciated. Some of the
party, invited by the cool grass, disposed themselves at full
length upon it, and those who did not were specdily
placed in that position by one of the many forces known
to cngineers. After about an hour's stay the party procceded
to the fort and barracks. The fort itself was interesting chiefly
as arelic of the past and as a standing evidence that no hostile oc-
cupation of Canada is expected for some months to come. Bat in
the fort was found a well developed, though for the time, unfortun-
ate goat. Last year in addressing the Kingston braach, J. Devlin
said : ** We do not subject our new members to the trying ordeal of
riding the goat ™’ (see souvenir), but in the fort they did it voluntar.
ily and Past-President Blackgrove—the most solemn visaged of all
the dignitarics—was scen astride the goat asan example toall junior
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members. Indeed so much attention did the animal receive that he
began to know the badge and disputed the ground with every engin-
eer who approached him. And yet, perhaps, having been so
honored, hie objected to favorany less a person thana past-president.
Anyhow, after Mr. Blackgrove lelt him he was dangerous, From
the [ort the party returned home, having enjoyed themselves most
thoroughly.

The convention was brought to a close by a banquet at the
British American Hotel. It was tendered by Kingston No. 10, and
was the last item in the admirable programme arranged by that
branch. S. Donnelly, president of the local branch, occupied the
chair. On his right were the mayor and aldermen Skinner, Ryan
and Tait. O the left were the newly-elected president Devlin, re-
tiring president \. G. Blackgrove and A. M. Wickens, of Toronto.
There were present as visitors Geo. Anderson, manager of the Royal
0il Co., Toronto, and Mr. Birch, of McKelvey & Birch, of Kingston.
After an excellent repast the chairmaun proceeded with the toast
list. The toast of The Queen vias honored in the usual manner,
all singing the National Anthem.
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Fux oF Thy Fax,

Mr Nixon, of the Electrical News, was called upon and sang
* My Dad's the Engineer * The City of Kingston was the next
toast, and the mayor, on rising, was received with musical
honors. It was, he said, the universal opinion of the people of
Kingston that the Stationary Engineers were " a jolly good crowd. *
He was glad to know that the principal features of the city had
been duly viewed and appreciated. It was a matter of regret that
the City Council was not more largely represented, this being the
vacation season. The city authorities were always glad to extead a
hearty welcome to strangers. Differences of opinion might arise at
the council board, but on festive occasions like the present, and in
particular whenever any of the City Fathers joined the ranks of the
Benedicts, all differences were forgotten in the gencral rejoicing.
He hoped the delegates had accomplished the purposes which had
brought them together, and that they would carry away a favorable
and kiidly recollection of the old Limestone City.

Aldermen Skinner, Ryan and Tait followed. Mr. Grant, of
Toronto, was called upon and sang ** The Little Tow Head.” The
next toast was ** The C.A.S.E., its aims and objects,” coupled with
the names of A. M. Wickens, of Toronto, and J. J. York, of Mon-
treal, O. E. Granberg, of Montreal, and W. Norris, of Hamilton.

In reply, Mr. Wickens referred to the hearty welcome the
association had received in Kingston. 1f Kingston had an honest
city council, as much could not be said of Toronto. But then

e "a}' eld

Kingston had a certain institution on the hill which doubuless kept
the aldermen in awe. The Association of Stationary Engincers
must succeed, for it was founded on the rcck of knowledge. No
qualified engineer regarded a boiler explosion as an accident. As
the work of tho association progressed, and knowledge took the
place of incompetence, the handling of steam engines would become
absolutely safe Engineers must keep abreast of their business,
In no other line of activity were so many improvements being
made.

J. J. York, of Montreal, in the course of his speech, made and
eiaphasized the fact that employers nced to be educated. This
association benefited employers quite as much as it did the engi-
neers—a fact which should be more fully ricognized. When it
was, men would be paid in proportion to their skill and ability to
save their employers' money.

O. E. Granberg made an excellent little speech, in which he
explained his absence from the party which visited the Peniten.
tiary, as he could not bear to look upon men whom even justice
had deprived of liberty when he was so fully enjoying his own.
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He hoped the association would receive the public sympathy 1t
deserved in the attempt it was about to make to secure a Dominion
law requiring stativnary engineers to hold certificates of proficiency.
Why not, if steamboat engineers, druggists, etc., were obliged to
hold them? Wm. Norris, of Hamilton, said that as a young man
he felt deeply indebted to the association for the assistance st had
gwen him 1n the acquirement of a technical education. The duties
of a stationary engineer were continually growing in number and
complexity. He, too, thought employers needed a little education
on this point. Past-President Blackgrove wascalled upon and sang
* Wheu the Sun was Low,” and responded to an encore.

The next toast was ** Our Manufacturing and Industrial Estab-
lishments and Mechanjcal Education,” coupled with the names of
H. S. Robinson, of the Correspondence School, and Geo. An-
derson, of the Royal 011 Co. Mr. Robipson in reply emphasized the
importance of thorough mechanical knowledge. Mr. Anderson
congratulated the engineers on the fact that so many had brought
their wives and some their children. This was cvidence at least of
pure intention and domestic felicity. Among other things, hesaid
that the plant of the Imperial Oil Company, which ‘he represented,
occupted 65 acres at Petrolea. Canada, he thought, had thus far
been laying the foundation of prosperity by providing herself with
great public works, This process was about completed, and the
time had come for a judicious immigration policy and the extension



THE CANADIAN ENGIMEER.

141

of our export trade. We could send abroad much more than we
are doing of furniture, wood pulp and dairy products.

Mr. Cochrane was then called and sang * The Wedding March”
and responded to an encore.

The next toast was * Kindred Associations,” coupled with the
names of Messrs. Blackgrove, Edkins and Bain. Mr Blackgrove,
in responding, said he always liked to visit Kingston, but the pre-
sent visit would be to him the niost memorable of all. **The bro-
thers of Kingston are the real stuff. They did everything they
could to make our trip enjoyable. Certainly they could have done
nothing more "

A. E. Edkins, of Toronto, explained the history of
the Ontario Association, to correct an impression that it
was antagonistic to the Canadian Association. It was formed in
order to exercise certain powers granted by the Ontario Govern-
ment, It held examinations and granted certificates of qualifica-
tion, but the holding of such certificates was not compulsory. He
hoped the effort of the Canadian Association tosecure a Dominion
law making it compulsory, would be successful. For the encour-
agement of others he would say that his experience confirmed the

belief that thorough competency in the case of any engincer would-

sooner or later be fairly recognized and rewarded. Alderman
Skinner then favored the company with ** The Boys of Our Old
Brigade,” the chorus of which was heartily taken up by the com-
pany. The * Executive’ Council* was then toasted, and replies
were made by Presideat Devlin, Vice-President Philip, Treasurer
Pettigrew, and Secretary Chapman,

Mr. Robert, of Ottawa, was called and sang two inimitable
songs. Therefrain of oneof them, ** It'sall right but it's upward,”
haunted some of the party in their dreams, The mayor thea rose
and proposed ' The Press.” ladoing so, he said he would most
heartily do all he could to assist the association in securing the
legislation which they sought. Mr. Shanks, editor of the Kingston
News, made an interesting reply. Mr. Stevenson responded for the
Whig, Mr, Nixon for the Electric News, ahd Mr. H Spurrier for
Tug CaxapiaN ENGINEER. Alter two more songs by Messrs.
Murphy and Grant, the toast of * The Ladies ' was proposed and
responded to appreciatively by O. E. Granberg and B. A. York.
Alderman Tait, certainly the it of the council, was called upon for
astory, and Mr. Cochrane for another song, which was encored.
Alderman Skinner then proposed the * Kingston Branch.” Brief
replies were made by local President Donnelly and Pres.-clect
Devlin. Afteranother song by W. G. Blackgrove and the toast of
*Our Host,"” the members joined hands and lustily saog * Auld
Lang Syne.”” At 2.20 a.m. the dining hall was clear and the con-
vention over. :

As eachitem in the programme was 'reached one heard re-
newed praises of the hearty and generous reception accorded to the
convention by the Kingston Branch, and this, combined with the
beauty of the city in the magnificent weather which the convention
cach day enjoyed, made all the members reluctant to leave. They
lingered on Friday, and on Saturday morning some were repining
that their dutics demanded their departure,in an hour or two.

This convention has not been so full of instruction as some,
partly owing to the absence of J. M. Campbell, but it is likely to
have a very important effect on the policy of the association. There
is an evident intention to whip up lethargic members and arouse an
enthusiastic spirit and a sense of the responsibility<in each member
to every other member.  The energetic efforts to secure Domimon
legislation which are to be made will immensely increase the fitness
of cach engineer for his important duties, sanction the association
as a highly responsible body, and put a proper stamp on the per-
sonal pride which each engineer should feel in his scientific and
maanly calling.

OlL. TUBE DRILLS.

—

In our advertising pages will be found a cut which shows the
style of oil tube drills which are manufac ured by the Cleveland
Twist Drill Co., Cleveland, Ohio. The leading feature of this new
tool is a provision for the fact in boring deep holes it is necessary
that lubrication of the cutting and bearing surfaces shall be satis.
factory, inasmuch as the close packing of the chips will not admit
of proper lubrication by gravitation when holes are deep, and it is
necessary to provide other means for forcing the oil dowan into the
cutting lips. Grooves are cut on each land part just deep enough
to admit of enclosing a small brass tubv, which is soldered in place,
making a smooth surface as ordinarily provided frr in twist drills.
The tubes terminate at the lower ends in openings discharging the
oil directly at the cutting edges of the drill. - The upper ends of the
tubes project from the shank of the drill, and through these the oil
isinscrted. With a high speed and héavy feed, drills heat at the

point, as it is impossible to force in a lubricant, and it was to
overcome this objuctionable feature that these tubo drills were
placed on the market. There may be several ways of zonveying
the oil throughthetubes. That which the makers find the most suc-
cessful is as follows: The tubes are cut flush with t+= shank end,
then a collet placed on the sha-kwhich fits the turre.. An oil p:pe
is connected with the centre of the turret, and carriea down to a
chamber connected with the butt end of the diill. A fexible steel
pipe conveys: the oil from the pump to the turret. The oil is
forced through on to the point with considerable force, and assists
in sending the chips up the flutes, and at the s» nc time keeps
the cutting lips perfectly cool, Collets are made for various sized
drills, and as the outside diameters of the collets fit the turret, a
drill can be changed in a few seconds. The manufacturers have
already furnished many of these tools to turret lathe and bicycle
manufacturers, and they are giving excellent satisfaction.

THE CORROSSIVE ACTION OF PURE WATERS,

—

It is not generally known that pure, soft water will corrode
builers, and so may be rr~desirable to use. It would seem that the
purer the water, and the more free consequently it is from scale-
making matter, and from salt, soluble magaesia compounds, and
other substances known to cause corrosion, the better it would be
for boiler purposes, and up to a certain point this is true ; bug it
has been found by experience (and experiment shows the same
thing) that waters carryiog a certain small proportion of solid
matter, and perbaps making a Jittle scale. are better for boiler use
than those that would be extolled asthe finest drinking waters.

Thert is hardly such athing as absolutely pure water in nature.

. Water, being almost a universal solvent, takes up more or less of

every substance with which it comes in contact. Even rain is
charged with soot, dust, acids' and ammonia from the atmosphere,
so that only in remote regions of scanty population does rain ap-
proach the purity of distilled water. Pure water itself has very
little solvent power for iron, and a fixed amount soon takes up all
the iron it can hold. Indeed, on bright surfaces pure water exerts
hardly any action at all; and yet there are cases in which'a bad
corrosive action can o~czur from apparently pure water, as, for
example, when condensed water is delivered back to the boiler so
near the shell as to first mingle freely with the water in the boiler.
The feed, in this particular case, will not only dissolve away all
scale near the point of dischatge, but will also eventually badly
corrode the boiler itself. 'We shall not attempt to decide whether
the particular phase of corrosive action here mentioned is due
entirely to the purity of the distilled feed, or whether it arises from
other causes; but will merely repeat that the waters that are avail-
able for use in boilers are never absolutely pure. The purest sur-
face waters always contain some foreign matter—a little organic
matter from swamps, perhaps, or some leaf-mocld from the woods,
or mountain moss. At considerable distances from the sea, our
ponds may contain more or less salt and saline matter brought
inland by fog or wind, and even water from melted snow, on frozea
ground, contains much air and other gases Al of these substances
are corrosive under certain circumstances, and sometimes remark-
ably so. That corrosion from these dissolved matters is not more
general is due to the fact that ordinarily our supplies do ot ap-
proach to a state of purity (using the word * purity " in its exact
sense, withour reference to contamination by sewage or other
similar matter), but contain more or less scale-forming matter and
some alkali Even trap rocks and. granite yield some soda and
potash to water, so that the tendency of the organic matter and
decomposable saline constituents to acid decomposition is continu-
ally corrected; and in our best waters, from pure sources carrying
some organic matter a varnish.like coating, consisting of compounds
of low iron oxides with organic matter, soon. covers the iron sur-
faces, and protects them very perfectly, sometimes for many years.
It is difficult to represent, in an engraving, a.typical case of
corrosion from t00 pure a water, bedause the affected plate usually
does not show any very sharp contrast of light and shade; but a
pitted tube will show what may bs expected under certain circum-
stances.  This tube was not protected by the varnish-like coalfng
that we have referred to,.and the water therefore came in direct
contact with the iron. The action was most rapid when the boiler
stood idle for a time. It showed itself, first, in the formation of
thin blisters of rust. The blisters are easily removed, and the sur-
face of the metal underneath is then fonnd to be of a reddish black
color. It'may be that no change, other than this discoloration, will
be visible when the blister is removed, but by pecking at the spot,
with the point of a knife, it will be found that a considérable quan-
tity.of oxide may ba removed before ‘the bright metal is exposed,
leaving pits of variqussizcs. '
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New boilers, new tubes, and new work generally, tbat has not
acquired this protective coating, are apt to suffer when first put
into service with a very soft, pure water, such as follows the melt-
iig of the snow in the spring, or the copious fall rains which fill
our streams and reservoirs; and the singular phenomenon is sonie-
times presented of new tubes or new boilers giving out, so that
they have to be replaced even more than once, while old ones,
worked under the same conditions, remain serviceable.

This past spring has been an unusual one in New England in
this respect. Two remarkably dry years in succession had ex-
hausted our reservoirs, reduced the flow from our springs and
strcams, and lowered the ground water to an unusual extent. A
considerable fall of snow that covered the ground during the last
of the winter was rapidly melted off by heavy rains, re-filhng the
depleted streams and reservoirs with the softest water possible—
the solid matter present in solution being, in some cases, cven
lower than one part to 100.000. Such water, when used in a boiler
unprotected by scale or iron oxide skin, would be very certain to
cause corrosion.

The corrosive power of pure water on new or unscaled boilers
was well illustrated in the city of Glasgow, when a new water sup-
ply was introduced from Loch Katrine, onc of the purest waters in
the world which is available for city consumption. (The facts are
given in Rowan’s little handbook on ** Boiler Incrustation and Cor-
rosion.”) The former supply had been poor and calcareous, and old
boilers were much coated with lime scale. To the dismay of the
users, those who had put in new boilers or new tubes found them
rapidly corroding, while the old scaled and coated boilers remained
as before; and those who had removed every possible trace of old
incrustation from their old boilers, by mechanical or chemical
means, ** in order to get the full beaefit of the pure water,” were
also badly troubled by corrosion; and even the old boilers, as the
scale was gradually removed by unvaringly soft, purc water from
the lake, were more or less corroded when no means were taken to
prevent it It was found, in this case, that introducing a little lime
from time to time—enough to give the boilers a slight calcareous
coating—usually prevented the corrosive action of the water, and
in the course of time the lime, organic matter, and iron oxide skin
formed a protecting, oxidized surface that prevented further cor-
rosion.

Water similar to that of Loch Katrine,—soft and pure in
quality without atkalinity, containing some vegetable organic
matter, and with the natural proportion of acid and gases common
to a fully oxidized water,—is what in the non-lime bearing sections
of our country is met with at certain seasons of the year in our
streams, ponds and reservoirs, after the melting of snow or heavy
rains. Except in certain limited sections, however, this condition
fortunately does not long persist, for in dryer times the water soon
takes up its normal proportions of lime and alkah, and reaches the
point where some scale may form in a boiler.

It will be inferred from what has been said that the most
perfect boiler water is one which makes a slight deposit in the
dryer seasons, and has this deposit largely dissolved off by the soft
water of spring and fall, so that the balance of efficient working,
without much scale and without serious corrosion, is practically
kept. Fortunately, many of our Eastern boiler waters fulfil these
conditions. It will not do, however, to rely entirely upon nature
to keep the balance in evsn the best boiler waters ; for the condi.
tion of the water will vary from scason to season, and even the
smallest amount of solid matter, whether soluble or not, will
accumulate, in time, to a dangerous cxtent, if not blown or cleaned
cut.—T he Locomotive.

BEATTY GOLD DREDGING AND MINING COMPANY.

Application is made for Dominion incorporation of the Beatty
Gold Dredging and Mining Co., with the following gentlemen com-
posing the same - MeSloy Bros., St. Catharines; H. C. Symmes,
Banker R Paine and Charles F. Morse, of Niagara Falls South,
A B. Denison, of Niagara Falls, N.Y ; Hugh McCulloch (of
Goldie & McCulloch), Galt; Senator Ferguson, Toronto, and
Beatty & Sons, of Welland. The capital stock is $50,000, which is
all subscribed. The claim is three miles in length of bed and bar
on the Fraser river, and is located just below North Bend, 129 miles
from Vancouver. The location was made after personal investiga.
tion of the claims, and lies in the centre of a gold-bearing section.
Gold is being taken out by hand on all sides in paying quantities.
It is correctly argucd that if thousands fnd remuncrative results
from hand work, the dredges will take big money out of the river
bed and bars. The stockholders have awarded Beatty & Sons,
Welland, the contract for supplying a gold-dredging plant to cost
about $20,000, which they are now building with all possible spéed.

Dredge hull, scows, grizzlies, sluice boxes, etc., will be built on
Fraser river. The plant will be of the most modern style, supplied
with Beatty's latest improvements. All will be ready for business
about October 1st, when active operations will be begun under the
superintendence of L. R. Symmes. One great advantage lies in the
fact that the company’s claim is within half a mile of the C.I>.R.,
and it will not prove very costly to place the machinery at its desti-
nation.

THE POETSCH FREEZING PROCESS FOR SHAFT-
SINKING AT VICQ, BELGIUM.

In its ** Abstracts of Papers* the American Institution of Civil
Engineers publishes an interesting azcount of a recentapplication
of the Poetsch freezing process to the sinking of a shaft through
nearly 3oo feet of water-bearing ground. The Anzin Mining Co.
proposed to open a new mine at Vicq, in the valley of the Scheldt,
The ground overlying the coal deposit was of a loose and water.
bearing nature, and in sinking neighboring pits the outlay had
amounted to $1,100 per yard of depth, and a long time was required
for completion.

A preliminary boring, made in 1892, gave the following sections

of material to be perletrated :
Ft.

Fine sand and alluvial gravel.........ccovveeeeee 22,14
Compact argillac-ous sandstone.... .. eeiaes vesess 1302
Chalk, loose and incoherent ....... seseraaseves . 65.44
Chalk, compact voveeeeiioirnenanss ceeesasans ... 13894
Chalk, marl, with flints ......... tesasens sevean . 59.04
Bluemarls .voovevicinnannn.. Ceteesasesenanannn 82.00
Plastic Clay «oveuiiiiiiociiociiianaescnescneses 190.24
Greensand .......ccauee seeeenes tescistaacenans 4475
Coal measures marked at........ tesessccescienss 61549

These measures were all water-bearing down to 29834 ft. below
the surface, when a secure foundation for tubbing could be found
in the blue marl under the flinty chalk Flowing springs were
found at two levels ; ong in the sandstone, of 2,700 gallons per hour,
and one in the loose upper chalk ; the latter being under pressure,
rising 24 {t. above the surface and floaving

To provide the feed and condensed water for the freczing plant
an estimated demand of 3.500 gallons per hour, a well was sunk at
a distance of 820 ft from the site of the shaft, This well, though
only 6% ft. in diameter and 39 ft deep, cost $2,000; the last 15 ft.
being bored while the upper part was secured by an iron cylinder
with a cutting edge.

Two pits of unequal size were to be sunk; une, 12 teet in
diameter, was intended for the pumping, ventilating and passenger
hoists, and the other, 16.4 feet in diameter, was to be fitted with
eight tubs capable of raising 300,000 tons of coal per annum. The
first thing done was to bore 36 holes for the reception of the circu-
lating pipes; 20 of these were arranged around the larger pit in a
circle 21 3 feet in diameter, and 16 around the smaller pit ina
circle 16.73 feet in diameter They were all of the same depth, or
20834 feet, and the two pits were 121 feet apart. Al springs en-
couantered were trapped to prevent a circulation of water through
the ground.

The freezing circuits, the most important elemeant of the plant,
were made of steel pipes, arranged in series; one, 1.17 inches in
diameter and 0.156 inches thick, being placed conceotrically inside
another, 434 inches in diameter and o.273 inches thick. Each
series was connected by a goose-neck to its own ring.-main, and the
freezing Auid was passed down the inner pipe and returned through
the outet one back to the refrigerator. Extreme care was taken in
making and testing these tubes. The ring-mains were 7.8 inchesin
diameter; and the cold fluid moved at a speed of 4 inches per
sécond in the small tubes and 4.43 feet per second in the larger
pipes. The calculations by the engineer called for the abstraction
of 110,000,000 calories from the ground about the larger pit, and
90,000,000 from about the smaller one, or, allowing 25 percent. for
losses, about 250,000,000 calories as the total heat to be removed.
The time required to frecze the ground was estimated at 1,000
hours, or about 40 days.

The Linde freezing machinery was used. The calcium chloride
solution in circulation measured 16,380 gallons and contained 25
tons of the dry salt, costing $30 per ton, and the density of the
solution was 1.25. The progress of the freezing operation was
watched by sinking a series of thermometers 634 feet deep and
about 3 feet 3 inches outside the ring of freezing tubes.

The freczing machine was started with one compressoron May
28, 1894, the ground temperature then being 11.65°C., and the
cold developed being represented by 285,000 h. u. per hour. The
next day the temperature had fallen to —47°C. in the refrigerator



and to —1° In the return pipe; a second cylinder wus then started,
which reduced the temperature of the solution to —7°, and to —¢®
on the third day, when the third compressor was started. In ten
days more —10 6° was obtained in the cold solution, and then the
whole four compressors were worked from June 12 to July 1, when
the temperature was —15° C. in the supply pipes, and the freezing
of No. 2 pit was complete. Until July 17, only two compressors
were now used, and on this date the initial freezing operation was
considered finished, and the ice walls were maintained by working
three compressors until Septmber 2 and two until Degember 1,
when the machine was stopped during the day, and on Sundays
and holidays On December 28 its use was discontinued, after
working seven months, with 763 hours stoppage in that time.
The thermal equivalents of the work done in this period are shown
in the following table :—

Calories,
Vit No. 2. Pit No. 1.
Heat absorbed in : e

Formation of ice ............ 43,040,000 70,075,200
Cooling ground, outside circuits 16,825,615 28,285,845
Cooling ground, inside circuits. 14,473,982 22,917,800
Cooling work utilized .... 74,339,597 121,278,905
Surface 10SSeS.vveiveranncnss 25,574,640 32,793.936
99,914,237 154,072,841

Work done by engines :
May28to July2 ............ 100,379,694 ceeeien .
May 28 to July 16.,.......... 161,354,901

Sinking was commenced in the smaller pit on July 2, and in
the larger on July 16, the grounds then being frozen in a ring 4 feet
thick, extending 18 inches outward from the freezing centre and 30
inches inward in one case and 22 inches and 40 inches in the second
case. By keeping the source of cold entirely outside the ground to
be excavated, a large part of this ground was loose and the shovel
could be used. Hard ground was wedged down, no explosives be-
ing employed. The chalk strata contained vertical fissures, and
here the maximum rate of sinking was 64 to 8 feet per day ; butan
the flinty strata below this the rate fell to 12 to 20 inches per day.
At this point the temperature in the pit was —12% C., the lowest
reached. Inthis flint stratum the diameter of the unfrozen part
was only 5.4 feetin thelarge pit, and the small pit was entirely frozen,
As showing * .e difficulties encountered, as many as 3,000 picks and
wedges were bluoted in one day in Pit No. 1. The blue marls at
the foot of the shaft were entirely unfrozen, no ice being found ata
greater depth than 34 inches below the bottom of the freezing cir-
cuits in either pit. The actual time consumed in sinking the two
pits through the 298 feet of frozen ground was from july 2 to Oc-
«ober s for the small pit, and from July 16 to October 16 for the
larger pit, including g days of stoppage for building the first ring of
tubbing. This tubbing was of cast-iron rings, buii: up of segments
and backed on 3 inches of concrete, the latter mixed with water
containing 10/ of calcium chlonde to prevent freezing.

The total cost of sinking was about $142,000, or about $183

per foot. A summary of items is given as follows in meters and
francs :—

Percent.  Total  Per meter

of total.  francs. francs,
Patentee's royalty .ieeveeeeees 46 32,760  139.20
Temporary plant and buildings. 2.7 139,582 83.23
Boring for freezing tubes ...... 104 73673 313.10
Freezing plant co.ovvvecueeeess 350 248,765 1,057.20
Measuring apparatus ..ceveeevee 0.3 1,898 8.10
Freezing.....c.o eieeiiviaiee 37 33,030 314040
Sinking and tubbing ........... 40.5 287,454 1,221.65
Carriage ....cevvvevensiceee.s 06 4,562 19.40
ToOls covvvaneccccrcosccenness 07 5,257 22.35
Sundries..cveiiiiiiennienens. 0.4 2,805 12.15

Total vovvervieecsecsassss 1000 709,850 3,016 80

In this statement the whole cost of the plant is charged to this
single use ; its subsequent employment in future sinking would be
worth 1,000 francs per meter, leaving the work done here to cost
about 2,000 francs per meter. The items especially chargeable to
the freezing operations amounted to about 660 francs per meter,
or, say, $40.24 per foot. About 20 per cent. of the cooling effect
was lost at the surface owing to the distance of the machines from
the work; the engines used being inteuded to eventually drive air-
compressors in working the mine. The authors of the paper, MM.
Saclier and Waymel, also think that cach pit should have had its
scparate freczing plant, so as to be caabled to get to work as soon as
anice wall of sufficient thickness had formed over thesurface. They
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could then have excavated in softer ground and advanced more
rapidly. Especial stress is laid upon the necessity for absolutely
vertical borings for the freezing pipes: and the maximum distance
between holes should not be more than 4 feet to depths of 328 feet,
and for greater depths it would be well not to exceed 3.28 fect.
The original of this paper is to be published later in full, with 14
plates, by the Institution of Civil Engineers,

NEW IDEAS.

LARGE ROLLED STREL PLATE.

There was recently rolled at the works of the Stockton Malle-
able Iron Co., at Stockton-on-Tees, England, a steel plate weighing
12,320 lbs, being 76 feet 3 inches long, 5 fect wide, & inch thick,
after being sheared.

POLISHING BRASS.

To remove greasy discolorations from brass, use benzine—or
potash solution ; the latter will also take paint off, whether desired
or not, wherever it happens to drop.

COST OF EVAPORATION OF WATER.

This will vary somewhat with cost of coal and the skill of the
fireman. The range is from 10 cents to 16 cents per 1,000 lbs. of
water evaporated.

CONCEN KATION OF POWER PRODUCTION.

The tendency of the present day seems to be toward the abo-
lition of small independent steam power plants, and, instcad of
this, large steam and water power plants produce and distribute
electric power direct to the consuiaer. This is lessening very much
the number of engines required for stationary service, and is taking
advantage also of the greater efliciency of large, carefully.run
engines, boilers or turbines.

BALL BEARINGS.

Recent tests made at Fitchburg, Mass., show

{1} That friction on ball bearings increased little, if any, with
increase of pressure.

(2) That friction increased less than in proportion of the square
root of the speed. The actual co-efficients of friction varied from
.0025 t0 .005. In comparing ball bearings with babbitt bearings, it
was found that under 200 lbs. per square inch pressure and oo
revolutions per minute, babbitt bearings 24 inches diameter, lubri-
cated with 20 drops of oil per minute and having % inch lateral
play, heated badly. Under the same pressure ball bearings were
run at 2,6oo revolutions per minute without signs of heating.

RAILWAYS OF INDIA.

The administration report upon the railways of India is a very
interesting document There are 19,677 miles in operation, of
which 14,721 miles are owned by the Government and the remainder
by native states or private companies. The dividends on the total
investment are §3{ per cent —which is very surprising when it is
considered that there are many military frontier roads which do not
pay expesses.

The reason for these large dividends is that working expenses
are only 46 per cent. of gross receipts—as compared with 68 per
cent. in Canada. It is probable that low wages is the largest item
of difference, also less climatic difficulties, and heavier traffic on
lines running through densely populated districts. Our own rail-
ways would increase very rapidly could dividzads such as those of
India be assured.  As it is, the net earnings only represent about
13{ per cent. on the gross capital invested.

MICROSCOPIC FLAWS IN STEEL.

To those interested in the use or manufacture of steel, the
articles contributed to Engincering lately by Thomas Andrews,
FR.S,, are very interesting. He gives tables showing the number
and diameters of micro-flaws in square inch sections of Siemens
and Bessetner steel axles, etc., traces their cause to the presence
of sulphur, and gives a list of serious accidents which have occusred
owing to fractures of such axles while in use. The most striking
sentence in the article is :—* A fracture once commencing at one of
these micro-flaws (started probably by some sudden shock or vibra-
tion, or owing to deterioration by fatigue in the metal), runs straight
through a steel forging on the line of least resistance in a similar_
manner to the fracture of glass or ice.”

INCREASED ECONOMY IN RAILROAD OPERATION.

The continued bard times for the railways is forcing on them
every possible economy. Two particular features noticed lately
are (1) Weighing or recording the cargoes on each freight car so as
to load each engine to its full capacity. The old method of loading
by so many cars wasapt to make light trains—as many cars are
only partially loaded. (2) Increased length of runs—one run re-
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corded lately as being established as a fixture is 192 miles from
Jersey City to Susquchanna, Pa.  The loss of fuel and time while
engines are being * groomed’ and then steamed up again, will thus
be largely decreased

PLATING ON WOOD

Plating on wood is described at length by the Electrical World
as a new process, but it has been practiced for quite a number of
years. The procedure is to first varnish the article to be plated,
then carefully coat the surface with plumbago so that it is covered
evenly, and brush the surplus off. The article is suspended by
copper wires, and is plav.d in the usual way, first gwving a ground
coating in the alkaline copper bath and then plating with what-
ever other metal is desired. Leaves, flowers, and small animals
may be treated by the same method

INDUCTOR MOTOR

Information has been received, but not in a detailed way, of
the application of an inductor (alternating) motor to operate a
direct-belted hoist in Somerville, Ont

POPULARITY OF RLECTRIC MOTORS.

At the Carnegie Steel \Works, at Pittsburg, there are inuse
more than 200 electric motors ranging from 5 to 100 h.p. capacity,
and aggregating about 3,000 h p.—dAmerican Electrician.

ONITUARY.

Sir William R Grove, whose name is borne by a very famous
battery, dicd August 2nd, 1896. He was a contemporary of Fara-
day, Sturgeon and other pioneers  His efforts in the electrical field
were numerous and crowned with success. He was a FE.R.S. and
was knighted in 1872, since then he has been a judge of the High
Court.

TROLLEYS IN THE UNITHD STATES

In the U S there is now being operated 12,133 miles of trolley
road with 34971 cars, which is a wonderful illustration of the
growth of the electric business during the past 7 years Horse cars
have 11 219 miles, but with only 5,385 cars; cable roads are in the
rear with 5,099 miles and 4.871 cars. The debt (bonded) of the
street railways is $590.5 6.391 or $40,800 per mile of track, and the
total capital liabilities are $1,375 410,162, or $95,000 per mile of
track

CANADIAN WATER-POWER

Owners and users of water-power in Canada are requested to
send information, public or confidential, to Tue Caxabniax
ENGINEER, as to the cost per b p. year for their power, the data to
include cost for maintenance and repairs.

HORSE-POWER.

An English engineer has reported the results of some dynamo
metric experiments on the pull of horses. 1n one case a powerful
draught horse (Percheron breed) exerted s5.44 h.p. over 138 feet,
and it is concluded that an ordinary street.car horse may exert 3.75
h.p at the moment of starting a car. A French experiment is
quoted where the horses were called upon durning one or two
minutes to make an effort equivalent to 5.2 h p.. but which exertion
it was found is liable to seriously strain a horse.

ELECTRIC STEERING APPARATUS,

Electric motors have been substituted for steam engines in
operating the steering gear of the United States war vessels, as
also they have displaced steam in operating windlasses, hoists, etc

ELECTRIC RIVETING

Electricity is operating riveters in boiler and bridge shops
where formerly steam, air or hydraulic power did the work, the
electric riveters are lighter and dispense with a boy who is used to
manage the flexible pipe when the machine is being moved around.

THE FLID IN THE TAILOR SHOP.

Tailors’ * gooses” or smoothing irons are now heated by the
alternating current, in this way. The interior of the goose is wound
with copper wire insulated with asbestos, which 1nduces eddy cur-
rents in the solid iron of the ** goose,” thus heating the iron to the
proper temperature. ;

CURATIVE BLECTRICITY.

M. DArsonval, of Paris, has published a report of the use of
currents of high frequency in treatment of diseases such as lack of
nutrition, obesity, sugary diabetes, gout, rheumatism, etc. He was
successful in many cases The currents used varied from 350 to
450 milliamperes, and, though so very strong, were not felt by the
patients. Some have attributed this phenomenon to the fact that
high frequency currents do not penetrate a conductor, buthe proved
that that hypothesis was ecrroneous, as bad conductors like the
hody conduct like electrolytes, 1.¢., throughout the whole section.
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CORUNDUM.

German manufacturers convert emery (Al* 0?) with a trace of
water and iron, into corundum, which is practically pure alumina,
by the electric furnace.

“X*" RAY EFPRCTS.

From continued exposure to the ** X rays deleterious effects
show themselves. The skin dries and peels off, hands swell, finger-
nails stop growing, eyes bloodshot and sight becomes dimmed.
Protection is obtained by a mask and gloves covered with tin.foil.

REQUIREMENTS OF THE UNITED STATES NAVY IN ELECTRICAL
APPARATUS.

The authorities of the United States Navy require their dyna-
mos to gencratéy watts for every pound weight of the machine,
which équals 186% pounds to every horse-power; that the ulti-
mate temperature of the machines is but 50° Fahr. above the room
temperature, and that the insulation tests show a resistance of
500,000 ohms between any two circuits, or between the ground and
any circuit.

ARTIFICIAL GRAPHITE.

Several parties have been working to produce graphite (plum-
bago) by directly heating carbon by the electric arc. This has
been done several years ago, and it is well known among those
manufacturing carbon that a certain temperature, not necessarily
produced by the ¢lectric arc, will change the form from amorphous
carbon to graphite. Graphite is seemingly more friable than the
artificially produced carbons, and possesses a specific gravity of 3.87
as compared with that of ordinary carbon. 2.63. It hasa gloss, and
generally contains frum 2 to 5 per cent. of iron. Aruficial graphite
possesses no fibre, but has all the other qualitics that the native
articles have.

CAPITAL AND LABOR.

Editor CANAMAN ENGINVER :

The very candid and exhaustive article of G. P. Clapp, on this
subject, excited my warmest sympathy, and I expected, in the
August No, to find some other continue the subject, but was
disappointed. The writer very truly says that ignorance is the
main impediment in a fair adjustment of the labor question. The
toiler probably does not know, and grossly exaggerates, the value of
his labor in the world's markets; while the capitalist equally over-
estimates the share he has in the development of manufactures.
The plea for equity, *that we are all members of the same great
human family, and every division and class of honest labor is
necessary for all conditions of society,* is true and fundamental—
all great reforms must have ;his basis, and practically enforce it.
All wealth is accumulated or hoarded labor. The laborer who
hoards (or saves) a part of his work, becomes a capitalist to that
extent: he who hoards enough to permanently employ all the labor
of hisfamily to advantage, isindependent in thebest senseof the term.
Farmers most frequently attain this independence by working long
hours, by self-denial in living and enjoyments, and by being able to
employ more family labor than the citizen. But his family are
apt to tong for the luxuries, amusements, and shorter hours of the
city, and hencze the stream from the farm which so constantly fills
the city with redundant labor, and makes competition so keen.

An eight-hour law in the city would only increase the rush—
and, in the country, on present terms it would baimpossible. The
farmer must toi! ‘from sunrise to sunset in spring and autumn, if he
would meet (he expense of the long winter, and have wherewith to
keep up with falling markets and a growing family. Equally futile
would it be for the lumberman to compete with the American mar.
ket or the spring flood, withmen working only eight hours—16 to
20 hours is frequent with river drivers. Till the conditions of toil
are equal in town and country; till the men who toil also own the
capital which is to employ them ; till the son of the workman has
the same education as the son of the banker and lawyer, and till
the men who labor have confidence in eich other as professional
men have, will these evils continue. Universal compulsory educa-
tion we have—representation in some proportion to our numbers
we lack—while the professions and bankers make our laws and
settle our status in society.

We never can have overproduction of the necessaries and com-
forts of life, if we only distribute them fairly ; with 95 per cent. of
Canada’s resources yet dormant, there is no sense in curtailing
hours of labor. Rather take all round pins out of square holes,
get ever; man to work where he can to public advantage, limit non-
toilers to saine pay as honest laborers, cease manufacturing whis.
key and millivnaires, and beggary will also become extinct.

THomAs Froop.
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SIDE CRANK ENGINES.

Those who have obscrved the trend of steamn engine designing
during the past few years may have noticed that there is a ten-
deacy toward & short, compact, heavy built frame with strong, sim-
ple parts suited to the severe and incessant work imposed upon
power plants by street railways and other heavy work. Corlissand
other types of long stroke engines have been shortened and
strengthened in order to meet these conditions and to occupy less
room, and there is also a tendency to increase the speed to suit
direct driven dynamos and give botter regulation. In’fadt there
seems a tendency for the advocates of high and low speed to meet
half way in a type of engine which will embody the best points of
each. Asan example of what is being done in this way, we ‘e
an illustration of a tandem compound engine, built by the Robb
Engincering Co., of Amherst, Nova Scotia. The cut is from one of
four engines of 300 h.p. each, recently installed for the Halifax
Electric Tramway Co. for railway and lighting purposes, and it re-
presents atype of engine designed to combine the best points of long

THE IMPORTANT FUTURE OF PRODUCER-GAS.*

BY A. HUMBOLDT SEXTON.

That producer.gas has failed to take the position in the world
of manufactures which those familiar with its advantages think
that it deserves can hardly be denfed. It is universally used for
firing open-hearth steel furnaces, and ina few other operations where
high temperatures are required it has to some extent come into use;
but in the majority of our manufactures it is very little used, and
for steam-raising and similar purposes its value has hardly been
recognized. Yet for many purposes—probably for most—it has
very decided advantages over solid fuel, both as regards convenience
and economy. That the importance of these advantages has not
been fully realized is evident, and for this there must be some good
reason. Is it that the manifest advantages of gaseous fuel are
accompanied by less obvious disadvantages, which to ordinary fucl-
users more than counterbalance them? And, if so, are these dis-
advantages inherent in the fuel itself, or are they due to theuse of
unsuitable and defective forms of plant? Or is the neglect due

and short stroke engines. The design of frame and general propor-
tion of parts is similar to rccent types of long and medium stroke
engines designed for railway work. The shaft bearings, crank and
crosshead pins, are much larger than usual, to insure cool running
under stress of overloading or irregular work. The guides are
cylindrical, allowing the crosshead free alignment. The disc crank
contains sufficient metal to permit the crank pin and shaft to be
forced in under heavy hydraulic pressure, and is balanced. The
main journal has quarter boxes with adjustment at top and sides.
The governor, which is of the ** Sweet " or ** Straight Line' pat-
tern, used in all engines made by this company, is of the simplest
and directly connected to the valves. The high pressure cylinder is
placed next to the frame, the low pressure in rear, and so arranged
that the cylinder head and pistons may be removed without dis-
turbing the cylinders, valves or other parts. The valves are of the
* Porter " type, consisting of a flat plate balanced by a pressure
plate, which have proved so successful in the ‘Porter-Allen,”
*Straight Line" and other engines, their greatest merit being
simplicity and freedom from wear. Both high and low pressure
valves are attached to the governor in such a way as to divide the
load exactly between the high and low pressure cylinders. This
system, the makers claim, is new and peculiar to the Robb engines,
and is found to give better economy and variable loads, such as are
found in railway work.

The manufacturers are now building a full line of these engines,
in simple, tandem and cross compounds up to 700 h.p., having a
medium length of stroke, speed from 150 to 200 revolutions per
minute, and as the parts are massive, and bearings unusually large ,
parts simple and strong, they are splendidly adapted for direct con.
nection to electric generators or for other variable work.

THe Hamilton, Beamsville and Grimsby Railway Company,
which operates nineteen miles of trolleys between the above-named
places, is the first company in Canada to use arcs as bead lights on
cars. Most of the track is through the open country, and as they
run at a high rate of speed, it is necessary to sce a long distance
ahead, and this is obtained by this method. Thearc is operated in
serics with a resistance and is rather wasteful, as most of the volts,
from 400 to 450 out of 500 (the line voltage) are wasted in the resist-
ance. However, they are giving great satisfaction.

merely to innate conservatism which makes most people loth to
change the methods of work to which they have been accustomed ?

That there are certain disadvantages attending the use of
gaseous fuel may be admitted, but they are so few and unimportant
that they cannot weigh against the many advantages; the writer
feels, therefore, that the small progress which has been made in the
use of gaseous fuel has beea very largely due to the unsuitability of
much of the plant that has been employed—for, unfortunately, very
few of the gas-producers at present in use allow anything like a
full realization of the convenience and ecoriomy of gas-firing.

On studying the various patents which have beea taken out for
gas-producers, one is at first appalled by their number; but this
feeling is soon replaced by one of wonder at the extraordipary lack
of originality shown by the patentees, and at the evident ignorance
of most of them of the principles on which gas.produ ction is based
Most inventors seem to content themselves with merely modifying
or improving (?) in details forms already in use, while but few go
back to first principles, study the nature of the various operations,
and consider how best these may be applied to the case in hand. -
Too often also the attempt is made to make a producer which will
give gas suitable for all purposes rather than for one special pur-
pose, regardless of the fact that what is best for one purpose may
be worst for another, and that it is impossible to design any form of
plant which will be equally good under all conditions.

That a plant may be successful, it is, above all, essential that
it should be economical in working. The first cost is of little
moment since it is incurred once for all; but the cost of up-keep
and repairs must be low, and the tess labor required the better.
The gas produced must be as rich as passible in combustible con-
stituents, it must be suitable for the purposes for which it is re-
quired, and the expenditure of energy ir the conversion of the solid
fuel into gas must be kept at the lovrest possible point. This can
be done only by minimizing all sources of heat loss.

The theory of the manufacture of producer-gas is very simple,
but a brief consideration of it may be useful. The simplest pos-
sible form of producer is undoubtedly the catly Siemens type, -
which for a long time was largely used, and which ever now is not
quite extinct. It consisted of a rectangular chamber of fire-brick

* Published in the Engincering AMagazine,
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provided at the bottom with fire.bars, and at the top with a tube for
carrying off the gas and a hopper for charging the fuel. The
grate was open to the air, and the draught was produced by a
chimney.

Assume such a producer at work, using coke or charcoal as
fuel, and no steam being used. The air entering would burn the
carbon to carbon 1nonoxide and carbon dioxide, and the latter, if the
producer were working perfectly, would be decomposed by the hot
charcoal, forming carbon monoxide, so that the escaping gas would
cousist only of carbon monoxide and nitrogen, and would contain
34.7 per cent. of the former. Such a gas would have a very low
calorific power, and its production would be extremely wasteful, as
about one-third of the heat which the solid fuel was capable of giv-
ing would b: evolved in the producer, and thus lost for all practical
putposes  There is considerable misapprehiension as to the nature
of this loss of heat in the production of producer gas It is often
spoken of as if it were heat absorbed or rendered latent, as is the
case when water is boiled into steam. It 1s, however, quite different ;
heat is not absorbed, but evolved; only, 1t is evolved in the pro.
ducer, where it is not wanted, instead ot in the furnace, where it
is wanted. Therefore it cannot be used to advautage.

in order to secure economizal production, the gas must be
enriched, and at the same time the cvolution of heat in the pro-
ducer must be reduced to the lowest point. Both these objects
are sccured by the use of steam. \When stcam comes in contact
with hot carbon, it is decomposed, and yields equal volumes of car-
bon monoade and hydrogen. The amount of carbon monoxide pro.
duced is the same as if the carbon were burned by air, but, instead
of being mixed with about twice its bulk of inert and incom-
bustible nitrogen, it is mixed with its own volume of combustible,
strongly-heating hydrogen ; if it were possible to use all steamand
o air, the gas would be what is commonly called water-gas. The
decomposition of the steam, however, absorbs a very large quantity
of heat, and, therefore, if too much be blown in, the action would
stop, or, at any rate, be seriouslv modified. The heat is absorbed
in producing these combustible gases, which, by burmng in the
furnace, give out the heat again, thus serving as carriers of heat
from the producer, where it is not required, to the furnace.

The amount of stcam that can be used is limited, for, owipg to
the absorption of heat, if too much be blown in, the action will not
go on satisfactorily  1f 100 mucl: steam be used without abundance
of air., the cooling will be so great as to stop the action altogether
if sufficient air be supplied at the same time, the cooling will be less
cumplete, but a large quantity of carbon dioxide will be formed,
and much steam will pass through undecomposed, thus carrying
away a large quantity of heat. By the judicious use of steam the
loss of heat in the producer may be reduced to about fifteen per
cent. of the heating power of the fuel.

The gas may be further enriched by the use of coal, instcad of
charcoal or coke, as assumed above The coal is thus distilled,
and the products of distillation mix with the producer-gas, the
amount of added gas varying from a trace with anthracites up to
nearly ten per cent. with very bituminous coals.

The sources of loss of heat in gas-production arc due:

(1) To undue cvolution of heat in the producer by formation
of carbon dioxide:

{2) To loss of heat from the producer itsel{—

(a) Carried away by the gases,
(b) Lost by radiation,

(¢) Carried out in the ashes,
(d) Used in distilling the coal.

As it is necessary to keep up thetemperature of the producer to
the point at which combustion can take place, the greater the amount
of heat lost, the smaller 1s the quantity of steam which can be used.
It is obvious that the losses can never be reduced to nothing, if
they could, once the producer was started, the heating power of the
gas would be equal to that of the sohid fucl from which 1t was pro-
duced. Thi. is impossible, and so the heating power of the gas is
always less than that of the solid fucl by an amount which will be
greater, the greater the loss of heat in the producer.  When carbon
monoxide is being produced, the evolution of heat in the producer,
as remairked, is about onc-third of that which the solid carbon
would give; but, immediately carbon dioxide is produced. the loss
becomes very mmuch larger. bring, of course, cvolution in the wrong
placc. Not oaly does 1t do this, but it impoverishes the gas, robs
1t of its chicf combustible constitucat, and increases the quantity of
inert nitrogen.  Carbon dioxide occupics the same volume asa
quantity of carbun monoxide contaimng the same amount of carbon;
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in a proJducer fed with charcoal, all the carbon were buraed to car-
bon monoxide, the producer-gas would contain :
Carbon monoxide ....ccciieveen. cennn
NItrogen c.veesverececeacaans

ceeeenes 3447
ceeesees 0853

1000

If, however, one-third of the carbon were burned to carbon
dioxide, the composition would be :

Carbon monoxide ....ciivieviiincieiess cases. 19

Carbon dioxide ..vvvieeiiianiienciticisee oses 95

7. T 4 .1

100.0

This amount of carbon dioxide is frequently present in pro-
ducer-gas  Under these circumstances the heat cvolved in the
producer, and therefore lost, would be about fifty per cent. of that
which the solid carbon could give, if completely burned.

It is obvious, therefore, that in gas production it is of the very
utmost importanze to prevent the formatton of carbon dioxide, and
no producer can be efficient which allows more than a trace of this
to be produced.

The amount of heat carried away by the hot gas leaving the
producer is very large, and, without an exceptionally high tempera-
ture, may reach ten per cent. of the heat which the fuc! can evolve,
or one-third of that givea off in the producer when no steam is used ;
if steam is escaping with the gas, the amount may be very much
more The heat carried away is in most zases lost, as the gases cool
before entering the furnace, and, if regenerators are used, nothing
is gained by sending in the gas hot. Obviously, thercfore, the gas
should be cooled to the lowest passible temperature befere it leaves
the producer, and this can best bs done by passing the gas through
a thick layer of fue), to which it can give up its heat.

The loss of heat by radiation is also large; the larger the radi-
ating surface in propartion to the heat evolved, the greater will be
the loss.

The loss by the fall of hot ashes is small, but in bar-bottom
producers there may be considerable loss by the fall of unconsumed
fuel through the bars.

The heat absorbed by distillation of the coal 1s small, and may
be neglected in the comparison between solid and gaseous fuels,
because, even when coal is burned on a grate, the gas disti!'z out
before it burns. The gas-producers at present in use fall inte .wo
chief groups—those used with a natural draught, and thosc used
with a blast.

(1) Producers worked by natural draught. Of these, the first
Siemens producer may be taken as a type. The druught was
obtained by passing the gas through a long overhead cooling tube.
The cold gas in the vertical portion farthest from the producer,
being heavier than the hot gas in the portion near the producer,
acted as a siphon, and produced } current. The grate-bars were
open to the air, so bat little steam could be used. The gas, there-
fore, v.as poor; and, as the layer of fuel was thin, often contained
a considerable quantity of carbon-dioxide. This type of producer
has now been almost completely abandoned. It was not efficient,
and the {uel consumption was only about fifteen pounds per square
foot of grate area per hour.

{2) Producers worked by draught. Of these there are three
distinct types.

(a) Bar-bottom producers. In these the fuel rests on fire
bars beneath which the air is blown. They vary much ia form,
but differ {from the class already described in the fact that the
hearth is closed. They are usually of small size, and the consump-
tion of fucl is small. This type of producer has been almost
entirely abandoned in Great Britain, except for small installations,
as it is much less cfficient than other types  For small plaats pro-
ducers of this form arc handy, as they are casily managed. (3)
Solid-bottom pruducers. In these there are no grate-bars, but the
ashes rest on the solid bottom of the producer, and the air and
stecam are blown into the centre of the mass. These are the most
popular producers in Great Britain, the best known form being the
Wilton A much greater pressure of steam can be used with this
class of producer, and a more rapid combustion can, therefore, be
obtained, many producers burning as much as forty pounds of fuel
per square foot of bottom per hour They can be m ade of consid-
erable height, and, owing to the high temperature that can be
obtainced, the gas contains very little carbon dioxide. They may
be built scparate or in block, the latter being usually the most
cconomical.

Onc objection to most solid-bottom producers is the necessity

‘e for stopping periodically for the removal of the ashes. This diffi-

but, as 1t contains twice the amount of oxygen, its production adds 222 culty has beca overcome in the Wilson Automatic, Taylor revolving

twice the amount of nitrogen to the gas. As already remarked,

bottom, and some other producers..



(¢) Water-bottom producers. These are solid-bottom producers
in which the ashes are received in a vessel of water, the sides of
the producer being carried down into the water far enough to form
a water seal, and prevent the escape of gas, and to allow the with-
drawal of the ashes below. The lower portion of the producer is
usually made conical, and may be solid, or in the form of a hanging
grate. The air and steam may be blown into the centre of the fuel
by means of a steam pipe, but usually they are supplied to a space
between the annular grate and the casing, so that they pass up
through the hot ashes. These producers are efficient, and are
rapidly coming into use. The heat of the ashes is utilized in
evaporating the water and they are easily cleaned. The best
known producer of this type is the Dawson.

All the producers described are usually made low, being rarely
more than twelve to sixteen feet in height. The gases, therefore,
leave at a high temperature, and very frequently contain carbon
dioxide in considerable quantity. The oaly way in which the heat
carried off by the gases can be saved is, as already remarked, that
of making the column of fuel higher, and the only way to prevent
the formation of carbon dioxide is to increase the zone ia which
the temperature is high enough to ensure its decomposition by the
hot carbon.

When these changes have been made, the producer will ap-
proach very near to a blast furnace in type.

The blast furnace is, in many respects, an ideal gas-producer.
The gas from an ordinary iron.smelting blast-furnace contains a
large quantity of carbon dioxide produced by the reduction of the
iron oxide: but even then it compares favorably with some pro-
ducer-gases, and can be used for all purposes for which gaseous
fuel is required. including steel-making in open-hearth furnaces and
driving gas engines. If there were no reducing reactions to take
place, the gas would contain no carbon dioxide. In ordinary pro-
ducers the ashes arc drawn out solid; in a blast.furnace producer
they are melted and tapped out. The fluxing of the ashes might
necessitate the addition of a small quantity of limestone, but the
carbon dioxide from it would probably be decomposed at the tem-
perature at which it was separated.  Wish a blast furnace the fuel
consumption, and, therelore, the gas-production, is very much
larger than in ordinary producers. A blast furnace of moderate
size will consume two hundred pounds of coal per square foot of
bottom per hour, reducing the sources of loss to a minimum.

The writer is convinced that it is in the direction of approach
to the blast-furnace type of producer that we must look for future
developments 1n gas-production : and, curiously enough, this would
be reverting to one of the very earliest forms—that of Ebelman.®

Coal is now almast always used ia gas-producers, and, whea it
is subjected to destructive distillation, a large quantity of tarry
matter is produced, which has sometimes proved troublesome;
therelore, many attempts have been made to destroy or remove it.

When open producers were used with an overhead cooling tube,
much of the tar was condensed in this; but now that this bas
been abandoned, much of the tar is carried forward with the gas.

In the Wilson and some other producers the gas distilled from
the coalis made to pass through the incandescent fuel, and the
tarry matter is thus broken up into permanent gases and solid car-
bon. If thetaristo beremoved, it scems more rational to con-
dense it, and thus recover it and any ammonia that may be present.

Whether the tar should be removed or left depends upon the
conditions under which the gas is to be used. There can be no
doubt that the removal of the tarry matter reduces the heating
power of the gas, but by hew much it is quite impossible to say,
as the amount of tar which deposits and the amount which is car-
ried forward by the gas arc uncertain.  Probably the reduction of
heating power may be taken as being about ten per cent., though
some workers have placed it as high as twenty per cent., or cven
more.

\Vhen the gases are passed through brick-lined or underground
flues, so that they do not cool, there is still a depositivn of tawry
matter, which has to be burned ont cach week cad; but the bulk
of the tar is, no doubt, carried forward into theregencrators; there
it is to a large extent decomposed with the deposition of sclid car-
bon, which will be burned when the gases are reversed.

When used in regenerators, therefore, probably the tarry mat-
ter adds but little to the heating power of the gas,and may be
safely removed and utilized in other ways. When the gas is to be
used for boiler-firing and similar purposes without regenerators,
the removal of the tar is, no doubt, very disadvantageous. If the
producers are 5o placed that the flucs are short, there will be very
fittle condensation, and the tacry matter will be carried forward,

* Mr. Ormiston, of Glasgaw published a pamphlct a few years ago, calling
attentlon to the blast famnaccas a gas-prodacer.
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adding to the heating power of the gas, and at the same time—
what is of far more importance for this purpose~—adding to the
luminosity, and, therefore, to the radiative power, of the flame.
It is difficult to conceive a more inefficient way of securing steam
than the use of tar-free gas burning with a non.luminous flame
under ordinary boilers.

For such purposes as reverberatory furnace and boiler-firing,
where a radiative flame is required, it seems best to send the hot
tar-laden gas direct to the furnace, and use an air regenerator for
heating the air.

For use in gas engines, the gas must be free from tar and dust,
and should, therefore, be well washed.

Among recent suggestions for the use of gaseous fuel, the fur-
nace and producer of F. Siemens deserves notice, In this system
the air only is heated by passage through a regenerator. The pro-
ducts of combustion are divided. One-half is sent through the
regencrator, the other half being sent, together with some air, into
the producer. The carbon dioxide in the products of combustion
is reduced to carbon monoxide, and the gases pass to the furnace
at a very high temperature. These furnaces are being somewhat
extensively used for reheating and similar purposes.

The writer thinks it would probably be more satisfactory if
four regenerators were used as usual, the air being heated in one,
and steam and air for the prcducer being heated in the other. In
that way gas could be economically supplied at a very high tem-
perature direct from the producer to the furnace.

Another method of making producer-gas has recently come to
the front, and promiscs to be largely used in the future. The
method was invented and patented some yearsago by Dr. L. Mond,
and has becn recently taken up by J. H. Darby. The gas obtained
by this process is very different ftom ordinary producer-gas, and
may, for convenience, be called Mond gas.

The object of Mr. Mond was to obtain the largest possible
quantity of ammonia, and in this he was eminently successful. Mr.
Darby now obtains a gas of good quality, which has been success-
fully used for steel.melting and other purposes. The principle of
the process is simply to blow in the largest possible quantity of
steam, and so to produce a large amount of free hydrogen, under
the influence of which, probably in the nascent condition, a large
quantity of the nitrogen of the fuel is evolved as ammonia. The
gas-producer is of the water-bottom type, with a conical grate
through which the air aud steam are blown. The amount of steam
supplied is about two and one-balf tons for ecach ton of coal con.
sumed, and necessarily a large proportion of this passes through
undecomposed. The gas leaves the producer at about 500°C., and
is passed through cooling tubes, where a good deal of the water is
condensed ; then through an agitator, where it is mixed with cold
water: then vp a lead-lined tower, where it meets a descending
rain of sulphuric acid; then up another tower, where it is washed
with cold water: axd then to the furnaces, or engines, where it is
to beused. The yield of gas from a common slack containing
cleven per cent. of ash is aboot one hundred thousand cubic feet
per ton, and its average composition by volumeis:—

Carbon dioxide cevivenriieniiianes conrenmnnnns 17.1
* monoxide ...ii.ieveecinciiiecinaienanaca, 11.0
Olefines. . cuienneneieeiiieaciineenianiecaansn, -4
Methane coiiieeiiiiiierniecacinccaiananasannan 1.5
Hydrogen -coonvennnnnnnenene ctetaceneacntananas 27.2
£ N 425
100.0

Total combustible gas....... beesosasrsaneae 40.4

The amount of ammonium sulphate recovered is about ninety
pounds for cach ton of coal consumed, the coal containing about
1.5 per cent. of nitrogen. Mond gas has been successfully used for
various purposes, among others for driving gas engiacs, for which
its frcedom from dust and tar, and its high calorific power, render
it specially suitable, While the first cost of the plant is high, the
large amouat of ammonium sulphate recovered makes ita profitable
method of gas.making.

The writer belicves that there is a great future before gascous
fuel, and that, erc long, it will to a large extent supersede solid fuel
for many purposes with great advantage, both as to cconomy and
efficiency, and that with this development the gas cngine will to a
large extent take the place of the steam engine as a source of encrgy.

Tue Highlands Scenic Railway Company, Kirkwood, Mo., has
introduced 2 novel feature on its lines. It ceosists of a boffet
trolley car which is said to be the only one in operation in the
United States. This car is used for trollcy partics, surprise
parties, card partics, ctc.
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METAL IMPORTS FROM GREAT BRITAIN.

The following are the values in sterling money of the metal
imports into Canada from Great Britain for July, 1895 and 1896,
and the seven months to July, 1895 and 1896:

“Monthof Jaly, Sevemavis el Jaly,

189S 1896, 1M)8. 190
Hardware and cutlery .... £3.109  f3.032  [28604  £36.143
Pig iron ....ooovioatn vee 5,186 2,416 13823 12,282
Bar, etc ........00 [ 1,286 1,008 7 529 9.509
Railroad ........ ve ceees 21,078 30.014 52,985 88,089
Hoops. sheets, ete.... ... 06,934 5,908 .  24.150 25110
Galvanized sheets ........ 1,401 7.025 35.144 30,979
Tinplates. ...oovnvn 13.558 4,651 73.007 77.235
Cast, wrought, etc., iron .. §781 3.522 272.597 29,625
Old (for re-manufacture) .. 3.145 2,496 3.732 11,422
Steel ciieiiiiieiniaeee. 0,357 10.778 32.763 55.185
Lead civiiiiciiiinnaees 3014 950 12,344 8,500
Tin, unwrought .......... 2,787 1.790 13 So09 9.510
Cement coeiieneeinennnnen 4.181 1,642 13.738 16,115

MANUFACTURE, USE AND ABUSE OF DYNARITE.*

Under the most favorable conditions the manufacture of dyna-
mite is a hazardous business, safety being entirely dependent upon
the purity of matenals used and the skill and care of the workmen
cmployed. Although the first plant was established in United
States only a little over 20 years ago, the art has to-day reached
that point of perfection, brought feats of engincering within the
range of possibility and excrted an influence upon modera civiliza.
tion, whick entitles it to take rank with the application of steam
power.

The aim of the various powder companies is to supply a pro-
duct which can be transporied and handled with safety, which will
give uniform results in Llasting, keep in good condition when prop.
erly stored, and, as far as possible, neutralize all poisonous fumes
when exploded.  The eaplosives used almost universally throughout
Colorado are compounds having nitro glycerine for a base, com-
monly called by the miner ** 30 per cent. powder ™ or * Go per cent.,
powder,” according to percentage of nitro-glycerine in the mixture.

The strength of the American nitro powder is not, as is gener-
ally supposed, wholly dependent for force upor: the amount of nitro-
glycerine present in the mixture.  The compound is composed of
various elements which in manufacture vot only absorb the desired
amount of nitro-glycerine, but are in themselves an explosive. In
blasting, the exploder or cap. which is charged with fulminate of
mercury, cxplodes the nitro-glycerine and the nitro-glycerine in
turn the remainder of the mixture. A line of experiments, con-
ducted by experts, shows that the force exerted by thiscombination
cxceeds that of the sum of the three exploded separatcly.

The Amesican dynamite of to-day is not an accident, but is the
result of a long linc of careful cxperiments. conducted by cminent
chemists, and demonstrated by practical tests.  These tests, aided
by great advances in the art of manafacturing. have demonstrated
that the products can be handled with greater impunity than many
other things common to transportation by common carricrs  They
have also demonstrated that the safety of the compound is depend,
emt upon purity of materials used and carcin mixing. During the
past fcw years competition among various powder companies has
been sc keen and bitter that gradaally but steadily the cost of dyna.
mite to the consumer has been reduced. It is a dangerous contest,
and a rivalry in which, sooner or later, if continued, salety will be
sacrificed. To be more eaplicit upon this point—skilled iabor com-
mands a certain price, likewise chemically pure nitro-glycerine, the
two being the most expensive parts in the compound of dynamite,
combined the product is a safe mixture. Unskilled labor and im.
pure nitro glycerine can be had for less morcy, but the product of
this combination isa mixture subject to dccomposition. Decom.
position in such a compound is practically cxplosion. Decomposition
may notsct in for some time, and the great danger of the compett-
tion in the manufacture and sale of dynamite, is that of foraing
some of the competitors to use impure or cheaper materials and
labor. in order to meet a lower price, and take chances upon decom.
position not commencing before the stock thas manufactured isdis-
posed of. This danger point may not as yet have been reached.
The older powder companics have much invested and a reputation
to maintain, the newer companics have much invested and a
reputation to make  ['rum the standpmint of safety. however, the
bottom price is very little below the market price of to-day

sAtniractof apaper by 3 A, Lee. Commisstoner of Mines of the State t;f
Celotada

Powder should be stored in a dry, cool and well-ventilated
magazine built for that purpose. A brick or stone magazine is
preferable to a frame, both on account of being affected less by
sudden changes in temperature, and freed from any danger of
bullets from careless marksmen, \When built of wood the frame,
or studding, should be covered inside and out with boards and
so set that the air can circulate all around, and the inner boards be
but little affected by the heat of the hot sun,

Caps should not be stored with powder.

Regarding the age of powder—when powder has had proper
care in manufacture and storage, decomposition will not set in.  1If
there is no decomposition there is no chemical change, and under
these circumstances powder 10 years old or older is just as good
and safe to handle as powder 10 days old.

One of the main sources of accident is from thawing powder,
and the only safe plan is the use of heat from hot water. The
powder should be placed in a water-tight vessel and the vessel set
in hot water, or a regular powder-warmer shou!d be made  These
vessels can be obtained from any of the mechanical firms or from
the powder companies, at nominal cost. Do not place powder
under or on a stove, or in the oven. Do not lay on boiler wall or
on back plate of a boiler. Do not heat around a blacksmith forge,
or over a burning candie. 1o not lay on hot <and, or, in short, do
not thaw powder with dry heat. Do not consider these precautions
unnecessary, or reason that because you have done so many times
there is no danger. An explosion is usually fatal, and numberless
escapes in no manner reduce the explosive force.

Powder freczes at from 40° to 44° F., explodes, when confined,
at from 320% to 360° F. From a quick application of dry heat
powder is liable to explode at 120° F. A stick of powder heated to
120° F. can be held in the hand with little inconvenience, and this
degree of heat issoon reached when placed under or about a stove.

That frozen dynamite is liable to explode from heat quickly
applied has been demonstrated many times, and to ignorance, non-
appreciation or carclessness of this fact, most accidents arc due.
1f you have heated powder about a stove for years without harm,
consider yoursell fortudate and stop it. If the warning of those
who make the powder has nn effect, let the accidents constantly
occurring from this cause convince you. If you cannot procure a
powder-warmer, take a 5-1b. lard bucket, fill it with powder, and
set in warm water. If you have no warm water, put some sharp
rocks in the bottom of a larger vessel to keep smaller vessel off the
bottom, surround the inner vessel with water and set two lighted
> snuffs ** about an inch long under the big can, throw an ore sack
over the whole, and in ashort time the powder is in good condition
for usc and no risk has been incurred.  With slow heat thus applied,
dynamitc may be heated to temperature of boiling water with
safety. Do not use frozen powder to load a hole. It is unfit for
usc. I it cxplodes at all, it will do poor work. If it does not
secmingly burn or explode, it may be smouldering or decomposing,
and the dropping in of aspoon, a drill, or the stroke of a pickor
hammer, may be sufficient to explode what is leit.

Constant carc in preparing charge and loading will avoid
> missed holes.”” Next to warming powder with quick, dry heat,
* picking out a shot ** is the cause of the most fatal accidents. I
a hole ** misses,” do not be in a hurry to return, and especially if
the hole was tamped close. A small, sharp rock may be tampe:d
into a piece of fuse, so that the fire will not pass that point for
hours ; this is often mistaken for a ** missed hole.” The hole is
picked out, this particular rock removed and an explosion follows.
To fully demonstrate this. put some V.shaped clamps on a piece of
fuse and see how long it will take to burn by certain points,  lLong
after the fuse is supposed to bz out, loosen the clamps and see how
quithly it will **spit** at other end.  Some holes do miss fire and
have to be picked out.  In these great care should be exercised to
clean down not nearer than § inches from cap, then reload with an-
other charge, and, instead of using a small piece of powder, use
pleaty. A heavy charge on top may destroy the effectiveness of
the lower charge, but it will explode it and get rid of a bad job.
If the ~collar ® of the hole is simply blown off and the lower
charge has not brokea to bottom of hole, do not drop in a drill or
spoon 10 see ** how much holeis left, ™ leave it alone as long as
possible The lower powder may have frozen and all may not have
been consumed

Caps arc charged with fulminate of mercury, onc of the most
violent cxplosives and one of the most unstable chemically, and
may explode from the slightest jar or least amount of friction.
The caps at all times should be stored well away from the powder
and at no time in or round a miner's pocket.

Powder should under no circumstances be stored underground.
Poor ventilation with damp air will produce decomposition, and
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decomposition explosion  There is practitally no danger in tran-
sporting powder in cases, and especially when frozen  Even well.
thawed powder will not explode from any of the jars occasioned by
a wagon haul or pack train. A case dropped several hundred fect
upon rock might explode, but separate sticks would simply break
out of the wrapper and no explosion follow

Powder will burn in the open air and not explade, providing
the gases generated in the adjoining powder from the heat of com-
bustion have room to escape. For example, place two boxes of
powder side by side, open one and ignite, leave the other box
closed. The burning box will not explode, but the heat from it will
eaplode the closed box.

DESCRIPTION OF THE IMPROVED JONES UNDER-
FEED MECHANICAL STOKER.

Within the past twelve months a new device in connection
with furnace-firing has been brought to the atteation of Canadian
manufacturers: this is the Improved Jones Under-feed Mechanical
Stoker. We have scen this apparatus at Taylor Bros.” Paper Mills,
Toronto, where it is now in successful operation
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CROSS SECTION, SHOWING FURNAOCE IN QPERATION.

The stoker consists of a steam ram. or cylinder, with hopper
for holding coal outside of furnace proper. and a retort or fucl
magazine inside the furnace. Intothisictort fucl is forced by means
of the ram. Not grate-bars, but dead plates are used, and all air
supplicd for combustion is forced by means of a blower threugh
tuyere blocks placed on cach side of the retort. The ash-pit 15 used
for an air chamber. A small auxiliary ram is placed at Jowest
point in bottom of retort, at a paint where the fire acver reaches.
as all of air supply comes in at gratc line. By means of the rams,
coal is forced with even distribution underneath the fire, cach
charpe of fucl raising the preceding charge upwards until it 1s
forced into the fire.  Asthe green coal lies divectly underneath the
burning mass of fucl above, it becomes coked and the gases are
liberated  Above this coking focl and below the burning mass the
air is admitted throngh thetuyeres, mixing with the gases given ofl.
The mixture of gas and air passcs upwards through the burmiag
coke and is consumed, thus giving. the makers claim, the benefit of
all the combustible matter in the fucl. It may be said that this
stoker works on the principle of a Bunsen bumner, which gives one
of the hottest, most economical flames known to science.

By the use of this stoker, only gases and coke come in coatact

with the fire, consequently no smoke, clean tubes, no ash. The
refuse from firing passes off through the stack in the form of
non.combustible gases, and the minerals, sand, etc., contained in
coal, falling down the mound of burning fuel and upon the
dead plates at points x, as shown in cut B. The fice in ordinary
cases needs to be cleaned but oncea day, and does not take five min-
utes 2 day for each furnace, it is said. At allother times the doors
should be kept closed. Al that is required of the fireman is simply
to keep coal in the hoppers and handle the lever as the furnace
requires stoking.
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The stoker appears to us to be a model of simplicity and dura-
hility. Among the many advantages claimed for this device we
cnumenate a few as follows: First—Economy in the use of fuel
brought about by liberating all the gases from the fresh fuel under
the burming fuel, and by causing all the gas from the same,
thoroughly mixed with air, to pass through a body of burning coke
at a high tempemture, thereby consuming all the heat producing
clements, and also by avoiding the waste of small particles of
unconsamed fucl that unavoidably pass through an ordinary grate
bar, Second - A furnace adapted to the use of any kind of fuel,
especially screenings or other fine fuel.  Third—A smokeless stack.
Fourth—-Simpiicity of construction.  Fifth—A farnace at all times
under complete control of the operator. Sixth—A fumace that
can be operated by any practical fireman. Seveath—Durabi‘ity
Repairs cost no more than when ordinary grates are used, and
oftentimes less. Eighth—A farnace without any mechanical
movement subject to the action of the fire. Ninth—A furnace in
which the proper quantity of air can always be diffused through
the bumning coal to produee perfect combastion. Tenth—A farmace



that can be applied to any boiler. Eleventh—Great range of
steaming power, it being possible to increase steam pressure
almost instantly. Twelfth—Clean tubes, there being no smoke
Thirteenth—Ease and rapidity in cleaning fires. The retort heep-
ing itself clean, there is little ¢lse to clean.  Fourteenth—Ability
to put the coal where it is nceded, when it is needed.

An exhibit of this stoker is to be made at the Industrial Exhi-
bition, Toronto, and we trust our readers will investigate this ap-
paratus for themselves.

Below is published a test copied from the original record sheets
of the Calumet & Hecla Mining Co., Calumet, Mich. Three
hundred h.p. boilers fired by two improved Jones under-feed
mechanical stokers, March 25th to 3oth, 1895 :
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‘g ndustrial |\ ctes.

Ax office building is being built by the Hamilton Smelting
Works.

Tux Montreal Park & Island Railway is building a bridge over
the Back River.

Tur Rathbun Co., Deseronto, Ont., are shipping charcoal to
the Radnor Forges, Qucbec.

Suaver & McDoxaLp are about to erect a saw mill near the
0.A. & P.S. station at Eganville, Ont.

Tug waterworks in the town of Sandon, B.C., have been com-
pleted. The fire protection is reported excellent.

Tue Guelph Heading and Stave mill has been purchased by
Mr. George McAllister, sawmiller, of Bloomingdale, Ont.

Tue Montreal and Ottawa gas companies have reduced the
price of gas for heating and cooking purposes from $1.25 to $1.00
per 1,000 feet.

Tue promoters of the project of developing water power by
damming the Humber River near Toronto, say that they are going
to proceed with the work at once,

Wat. MiTcHELL is crecting some new machinery in the Rath.
bun Company's cement works at Napanee Mills,Ont. The demand
for the products of these works is constantly increasing.

Tue stonework for the new York street bridge. Toronto, is
completed. The ironwork, which is being made by the Central
Bridge Co., of Peterboro’, will be proceeded with without delay.

Tue proposal to bonus a smelting furnace at Bancroft, Ont.,
is being generally endorsed by the people of that district. The
furnace would employ 75 men and the working of the mine 1,000
more.

HeinLEmMax & Tracusert, proprietors of the flax mill at
Shakespeare, Ont., have secured a boiler belonging to the Stratford
Bridge and Iron Works, and will use it in place of the one that ex-
ploded recently.

Tue Rat Portage L.umber Company, Ltd., isincorporated with,
capital stock of $500.000. The company consists of D. C. Cameron
\Valter Ross, Wm. R. Dick, Hugh W. Kennedy and Matthew Brown,
Rat Portage, and J. A. McRae, of Niagara Falls, Ont.

ENGINEER MirLicas, of the Manitoba Public Works Depart-
ment, has gone to make surveys for various public works there.
Before returning he will also visit the municipality of Carman,
where he will make levels and report on drainage for that district.

It isclaimed that this furnace will burmn anv kind of bituminous
coal or lignite, slack or screenings, and will fully utilize all heat,
giving clements contained therein : and that, whether good coas or
refuse slack or screenings are used, this device when properly
operated insures 2 substantially smokeless stack. Also that the
device will increase the capacity and effiziency of boilers, and by its
use even the non.fluctuating heat saves wear and tear of the boilers,
thereby adding to their durability. The use of this device require
no change in boilers proper, the only change being in the furnace.
This is so small a change that iastallation can be made without
expericncing trouble from loss of time.

Tsie Hamilton and Dundas ** dummy * road will be converted
into a troliey line: Messrs. Mackenzic and McCullough, president
and clectrical eagincer of the Toronto Railway Company, haviag
charge of the alteration.  Dundas will bonus the road fer $15,000,
for making the track strong cnough to bear railway freight cars
from the junction of the Toronto, Hamilton and Buffalo road to
the last-named city

I

Tue Dodge Wood Split Pulley Company are calling attention
to the removal of their Toronto offices and stock rooms to 74 York
street, where they will continue to carry a {ull stock of their cele-
brated wood split pulleys, friction clatches, etc., etc.

Tug boiler in George Taylor's boiler shop at the corner of In.
kerman and MalakofT streets, St. Thomas, Ont., expladed, August
220d.  Mr. Taylor and Thomas Harris were standing beside the
boiler and were thrown violently to the rear of the building. The
boiler, which was at the west end of the building, turned completely
over and landed out on the road in Inkerman strect. The top and
side of the building were torn away, and boards, dust, etc., were
sent flying in all directions.

Tue Canadian Cut Nail Association will be maintained, not-
withstanding the report that the Portland Rolling Mills and the
AMontreal Rolling Mills had retired from the association. 1t has
been decided, at a meeting held in Montreal recently, to make a
redoctior. of five cents per keg in the price of cut aails.  P. How-
land, of Toronto, was clected president: J. C, Robertson, of St.
John, N.B., vice-ptesident, and D. Jenks, of Toronto, secretary-
treasurer. The association will meet again in Montreal in October.
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King & Sox, Levis, Que., are adding a box factory to their
shoe factory.

Excavations are now being made for the new waterworks
system in Deseronto, Ont.

Tuxr dock at the smelting works, Hamilton, Ont., has been
completed and filled with slag. .

SewerL & Prarson, planing miil, North Bay, Ont., are
putting in some new machinery.

Tur Manitoba Government engineers have located siies for
bridges over the Pembina and Souris rivers.

Tutos. Suaw, Pembroke street, Victoria, B.C., has applied for
water supply for his foundry to the city council.

Tug Collins Bay Rafiing Co.'s plant for laying the steel intake
pipe in the lake at Toronto is now in operation.

HuxsTtsviLLg, ONT., has passed a by-law in favor of puttingin
a waterworks system and an electric lighting plant.

PROMINENT citizens of Kingston, Ont., are trying to raise capi-
tal to build an elevator of a million bushels capacity.

\Woex is now being pushed on the sewage interception plant in
Hamilton. An effort will be made to have the works in operation
by Jan. 1st, 1897.

Tuetime for receiving tenders for the London and Port Stanley
Railway freight shed, round house, etc., is extended. A. O.
Graydon, chief engineer.

HuxTer Bros.. of Kincardine, have been awarded the con-
tract for the crection of a steel bridge over the Yokasippi River at
Cargill, for the sum of $1,775.

Tue Robb Engineering Co, of Amherst, N.S., ha- received
an order for four compound engines and seven boilers for the Mon.
treal Park and Island Railway.

Tne city of Windsor Gas Company has asked the courts to
continue the injunction restraining the town of \Valkerville, Ont.,
from interfering with the former corporation's plan to supply the
latter place with gas.

Tur Department of Railways and Canals has awarded the
contract for the substructure of a bridge over the Trent Valley
canal, at Auburn, near Peterbore’, to Larkia & Co., of St. Cathar,
ines. The work will cost from $20,000 to $25,000.

A prrTEEN-INCH valve between the raceway and the hydraulic
pump-house at the waterworks, at London, Ont., has been placed
in position, and it will aow be possible to pump river water into the
city mains in case of a shortage of spring water.

The boiler of A. W. Billingham's saw mill at the north forks
of Old Man's River, jo miles from McLeod, N.W.T., exploded,
August 12th, killing three men named Smith, May and Edsall, and
injuring another. The mill was completely wrecked.

A raxGr furnace has recently been sent by gail to \WWhitbourne
for Prof. Shalstrom, to be used for drying peat. This peat-drying,
charcoal-making industry is likcly to become a very fine one in
this colony in the ncar future.—Twillingate, N.F., Sun.

AtL the preferential stock recently issued by the Norway Icon
and Steel Co. has been taken up, says the Guelph Mercury, and the
resumption of operations at the Guelph rolling mills now solely
dcpends on the rapidity with which some repairs and ahcerations
car be effected,

Mrrorus & McDoucarr, builders, Winnipeg, have closed a
contract with R. P. Roblin for thé crection of three clevators at
Greina, Austin and Deloraine, Man. This firm has also contracted
to build three clevators for Dycll & Co., of Souris, and are building
a cumber for the Northern Elevator Company.

UNI1TED STATES CoNsuL J. B. Tasey writes to his Government
from Belfast, Ireland, that the Canadians arcintroducing houschold
and office furniture in all parts of the United Kingdom. One
agent of an Ontario firm, within a wcek, took orders for about
$5.000 worth of furniturein Belfast, and in Dublin for about $10,000
worth.

Tue Aanapolis Spectator says that Lamont Glass Company, of
New Glasgow, N.S., manuacturers of glass chimacys, fruit jass,
bottles, ctc., bave doubled their work during the past two years,
and now cmploy 70 hands, with a pay roll of $500 a week. They
contemplatce going into the manufacture of clectric light bulbs and
shades.

Jas. King's flour mills at Samia are being rapidly rebuilt.
The bolting machinery of the mill will be on a new principle, ac-
cording to designs recently patented by the Ellis Mill Buildiog
Company, of Milwaukee. The Stratford Mill Building Company
have secured the Canadian right for the invention, and will build
the first sct of machinery under the pateat for Mr. King.

New machinery is to be placed in Jordan's saw mill at Pleasant
Point, N.B., it is said.

A. WatTs & Co, Brantford, Ont., have bought the Perley flour
mills at Burford, Ont., and are making extensive alterations and
improvements.

W. . McNzgn., of New Glasgow, N.S., has received the con.
tract for building an iron bridge, 61 fect in length, in \Wilmot,
Kings County, N.S.

Errorts are being made to secure aid from the Department
of Pablic Works towards building a bridge across the Gatineau
river near Maniwaki, Que.

Tue suit of Jane McPhee against the Gurney-Tilden Co.,
Hamilton, for $3.000 damages for injurics received by her late
husband, resulting in his death, has been dismissed without costs.

HoucaTe Fiewpine Co., of Toronto, has been incorporated,
capital $20,000 in $roo shares. The incorporators are: W. T.
Costigan, W. Sclater, J. H. S Carr, Montreal; F. H. Holgate, W.
J. Fielding, J. D. Stephenson, Toronto. The object is to manu.
facture and deal in chemical and other products.

‘T'ue Royal City Mills, New Westminster, B.C., sawed recently
two beautiful sticks of timber. These sticks are each 70 feet long,
and square 36 inches. One tree was over 160 feet long, and, in
addition to the 7o0-foot timber, it produced three logs of 22, 24 and
32 feet in iength respectively.—The Chilliwvack Progress.

Tue Galt, Ont., waterworks department has let a tender to
the Goldie & McCulloch Co. for a compound steam pumping en-
gine capable of pumping 1,000,000 imperial gallons per 24 hours.
‘The new artesian well is a *gusher.” Drilling has been stopped
at the depth of 190 feet, and there is a flow of between 350,000 and
400,000 gallons per 24 hours.

A company have applied for incorporation to take over the
business of the Canadian Pacific Railway Company’s cement works
at Vancouver, and also the Saanich Lime Company's location on
Tod Inlet, B.C., and to carry on business as manufacturers of Port-
Jand cement, lime, etc. The corporate name will be the Pacific
Coast Portland Cement Company: the capital $500,000 in 85
shares. The incorporators are: J. C. Ferguson, C. W. Robson,
H. J. Warsap and T. R. Hardman. Vancouver is ramed as the
chief place of business.

SoME time ago the Montreal Bridge Company invited d-signs
of a bridge to be built from Montreal across to the south shore,
offeting a prize of $1.000 and a second of $500. Walter Shanley,
the well.known engineer, was appointed to decide as tothe merits of
the several plans, and no less than twenty-four were sent in to the
office of the company, of which Henry Hogan is the president.
Seven designs came from Europe, one from India, sixtecen from the
United States, yet strange to say none came {from Canada. The
award has now been made, and the first prize goes to E. S. Shaw,
C.E., of Boston, while A. L. Bowman, C E., of Roanoke, Vt., gets
the second.

Tue town of Carleton Place, Ont., is desirous of possessing
new manufacturing enterprises, in view of thefact thatits large saw
mills may oot have timber to cut much longer, and the fine water-
power would then not be fully employed. F. I. Johnson, manager
of the Iver-Johnson arms and cycle works, Fitchburg, Mass., has
been sceking to establish a manufactory there. It is proposed that
a stock company be organized with a capital stock ot $100,000, to
bc made up as follows: $5,000 cash bonus from the town of
Carleton Place, $15,000 subscribed stock from the town, $30,000
subscribed by citizens, $25,000 by the Gillies Co., and $235,000 by
the Iver-Johnson Co. The present works of the Gillies Company
would be turned over to the new concern, and the johnson Com-
pany would put in their share in plant and such stock as would not
be manufactured 1n the town. The council and citizens are con-
sidering the scheme.

A NUMBER of new companies arc secking incorporation in On-
tario. Among them is the Paxton-Tate Co., with a capitai stock of
$09.000. The object is to take over the machinery manufacturing
business of the Paxton-Tate Co, Port Perry. The first directors
arc Hon. Joho Dryden, Geo. \Wm. Dryden and \Wm. McGill.——
Another foundry concern seeking incorporation is the Wortman &
Ward Manufacturing Company. The object of incorporation is to
acquire the business carried on in London by the firm above named.
W. H. Wortmao, T. E. Pound, and A. B. McKay are to be the first
dircctors of the company.——A new venture is ** The Owen Sound
Sugar Manufacturing Company (Limited)." Its objcct is to manu-
facture sugar and other products from beets, with a capital of
$150,000. Michacl Robinson, James Henderson, Thomas Cairns,
William Donaldson Forrest and Wesley Owens are to be the first
dircctors of tlic company.
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C. W. Tuomrsox will manufacture paper at Napanee Mills,
Ont

‘I'te Robb Engincering Co., Amherst, N.S., is running night
and day.

‘'ur Berlin, Ont , Gas Co is building a gas holder of large
capacity

jonx Hawrrserr has the contract for the Deseronto, Ont.,
water works.

Tuk Edmonton, N W.T., Milling Co is building a large flour
mill at that town.

Tue Lake of the \Woods Milling Company is to erect a new
elevator at Neepawa, Man.

Wt Luwis & Soxs, St. John, N.B,, have a contract for iron
work on whar{ extension in that city.

Coruixwoon, OxT., will try to induce Jas llay & Co., of
\Woodstock, Ont., to locate in that town.

Tue tenders for the pumps and machinery for the Petrolia,
Ont., water works has been let for 814,257.

G A Twoor & Co., St John, N B., are placing the machinery
in their new vinegar factory and pickling works

Tue McLaughlin Carriage Company, Oshawa, Ont, are pre
paring to build a wing to their already large factory

THE rebuilding of the Ontario \Wheel Co ‘s works at Gana-
noque, Ont., is being carried on by J. D. Warwick, of Brockville,
Oat.

Tus Winnipeg city council is having estimates made looking
towards the purchase of the waterworks system by the muni
cipahty.

Tig Georgetown, Unt.. paper mills are running day and night,
and n order to increase the capacity some $;.000 is being expended
in new machinery.

J. C. Dusmasesg, the Halifax arclutect, has prepared plans for
Geo. Wright, who will build a block of stores and residences in
Halifax, to cost $125,000.

SrrinGiiLL, N.S., has made a survey of its possible water sup-
ply. and as 363.000 gallons arc obtainable, the waterworks system
will probably be constructed at once.

A. C. MirLer & Co.. of Picton, Ont., have established a can
ning and cvaporating factory in Harrowsmith. A free site and
eaemption {rom taxation have been secured.

WiLLiaM Lyoss, the Windsor, Ont., contractor, has secured
the contract for the laying of the intake pipe for the Goderich,
Ont., waterworks, the figures being $5.000.

Tue Portland Rolling Mills Co is installing in its new horse-
shoe factory and nail works a go horse-power engine, and boiler
and iron stack from the works of E. Leonard & Sons.

A juisT-sTuck company will be formed in Deseroato, Oat., to
build a flour mill in place of the one recently burned, as the Rath-
bun Co. does not wish to rebuild its mill at present.

Beaver Flint Glass Co. has been incorporated, capital $20,000
. $too shares The incorporators are R W Louden, J D
Wright, j. G Gibson, ]. Berry, and Jennie G. louden, of Toronto

1. 1. WaTERS, of the Watcrous Lagwne Co,, St. Paul, and C.
H. Waters, of the Brantford branch, have been 1n Merntton, Unt.,
recently, placing machinery in T. L. Willson's calcium carbide
works.

Tue amount of business which is being done by the machinery
manufacturers of Sherbrooke, Que., is evidenced by the fact that
the G.T R. has erected a new steel derrick in the freight yard for
the unloading of heavy machinery.

Tie North American Paper and Lumber Co., Ltd., will receive
a Nova Scotia charter to manufacture wood pulp and paper, etc
Chicf place of business, Halifax, N.S. capital, $100,000. Pro-
visional directors—H. S. McKay, G Schenck, R R. McLeod, N
P. Leahy and W. H. Cavert.

Tue Qucenston and Grimsby stonc road committee has
awarded the contracts for the building of a new iron bridgcover the
Forty Mile Creck in Grimsby to the Stratford Bridge Co., of
Stratford, for the iron work, and \W. F. Gibson, of Beamsville, Ont,
for the masonry work.

Tue Lozier Manufacturing Company, Toronto Junction, Oat.,
1s applying for incorporation with a capital of $500.000 to tanu-
facture bicycles, type-wrters and motor vehicles.  The provisional
directors arc. H. A. Lozier, of Cleveland, E. R. Thomas, R. E.
Van Dyke, C. C. Going, and A. H. Royce, of Toronto.

THE CANADIAN ENGINEER.

Hiram \WarLker denies that he is going to establish a refin-
ery at Walkerville, Ont.

L.awrgNcETOWN, N.S., has decided to build, own and operate
a waterworks system.

BownanviLLE, ONT., Cycle Wood Rim Co. has been incorpo-
rated, capital $95,000, in $100 shares.

Thg ﬁurr‘m-]ohnson 1ron Co., of Yarmouth, N.S., will make
the engines and boiler’for the new steamer to be built at Shelburne,
N.S., for the Insular S. S. Co., of Westport,

H. G. Buakg, of Hamilton, Ont., asks Gravenhurst for tax
excmption for a box factory he purposes to establish in that town.

‘Tue Canadian High Commissioner in England has called the
attention of the Dominion Government to the complaints which
have reached England from Canada respecting an organization
called the International Patentees“Agency, which has been adver-
tising eatensively in Canada, to procure patents in Europe for
Canadian inventors on payment in advance of certain sums of
money. The association had its headquarters in Victoria Cham-
bers, Chancery-lane, and from information obtained in Scotland
Yard it appears to be a first.class swindle agency. It consists of
one man, who previous to turning his attention to Canada, operated
successfully in the United States until the Government of that
country took the matter up and caused a warning to be published
for American inventors. Sir Donald Smith advises that a similar
warning be conveyed to Canadians who may be interested in
patents.

Tue Architectural and Arts and Crafts’ Exhibition, under the
auspices of the Province of Quebec Association of Archutects, will
be held in the galleries of the Art Association, Phillips Square,
Montreal, commencing on Thursday, October 8. The exhibition
will consist of architectural drawings, a loan collection of antiques
and modern industrial art in its application to architecture. The
architectural section will consist of pen and ink and color perspec-
tives, drawings of original designs and sketchesin ink or color of old
work. The industrial att section will consist of stone and wood
carvings and sculpture, original architectural models, artistic iron
and metal work. ornamental and figure glass work, and original
cartoons {or the same, original designs for wall paper, artistic book-
binding, colored designs for interior decoration, figure mosaics in
glass, marble or tile ; architectural ceramic work, textile fabrics
applicable to interior decorations, and many other exhibits.

S ectric %shes.

\WiNcHESTER, ONT., is thinking of putting in an electric light-
ing plant.

A Toroxro- HaviLToN trolley line is among the possibilities of
the near future.

NecoTiaTions are pending for the sale of the St. Thomas
street railway to a Cleveland company

THE town of Toronto Junction shuts off its street lights at 12
o'clock, and thus effects a considerable saving.

Tue assets of the Halmes Electric I'ratection Cumpany,
Montreal, were sold at auction recently for $4.700.

Tue new radial line from Hamilton to Ancaster has been
granted a free right of way through the latter municipality.
_ Tue contract for grading and track-laying of the H., G. and
B. extension was awarded to Carpenter & Larson, of Grimsby.

Tue company which has just completed a water system for the
town of Sandon, B.C., proposes to install an electric lighting
plant at an carly date.

Tue Huoll Electric Co. has ordered a parlor car from the Can-
adian General Electric Co to meet the demand for such a serviceon
part of excursion parties from Ottawa.

Tue Niagara Falls Light and Power Co. recently started up
the second of the 2,000 light single-phase generators purchased
from the Canadian General Electric Co.

Tug starting up of the Hull Electric Co s new system between
Hull and Aylmer on July 15t was a marked success, both in point
of the patronage which it bas secured and in the operation of the
clectric plant.

Tue time for beginning the construction of the Perth and
Lanark clectric railway has been extended one year by the Perth

town council, provided satisfactory guarantces of good faith are
given on behalt of the company.
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W. A. Jounsox, of Dresden, hasordered a 500.light single phase
alternating plant from the Canadian General Electric Co.

Mgs. P. Goucron and Mrs. O. Riviere are each suing the
Montreal Street Railway for $5,000 damages for injuries.

Tue result of the vote on the by.law for electric light and
waterworks was 18 in favor of the by-law in Listowel, Ont.

Tnr Canadian General Electric Co. is installing a soo-light
incandescent plant in the Winnipeg, Man., General Hospital.

Tug Vancouver Consolidated Railway Co. has ordered a 150
K. W. * Monocyclic " Generator from the Canadian General Elec-
tric Co.

Thue Niagara Falls Power Co. have contracted for additions to
their premises and plant to cost $3,000,000, for the purpose of fur-
nishing power to Buffalo,

Graxny, Que, is out looking for clectric strect lights. It is
proposed that Adamsville, East Farnham and Farnham Centre
should join in the enterprise.

Tue Rathbun Company machine shops, at Deseronto, Ont.,
shipped two car loads of street car trucks to the Canadian General
Electric Company at Peterboro recently.

Tae line from Champlain street along Dalhousie street is the
section of the Quebec Street Railway which will first be con-
structed. The rails are now on their way to Canada.

Hoorer & StaRgr, who are constructing the Cornwall Street
Railway, owing to the increasing traffic, have ordered additional
G. E. 800 motors from the Canadian General Electric Co.

Ross and Mackenzie, who were to take over the street rallway
system of Birmingham, England, will not undertake the woik at
present, as the contract must first be approved by the English
Government.

Pergraoro, Ox1., council will pay $57.50 per annum for
electric lights on a two years' contract. At the end of that tme
the corporation expects to have power of its own from the Trent
Valley canal.

AuEARN & Sorer, Ottawa, have bought oncof the best water
powers at Fitzroy Harbor on the Ottawa river. This is about 30
miles above Ottawa city, within 3 milesof the O.A. & P.S. Railway,
and is one of the finest powers on the continent.

“Tue Berlin and Waterloo Electric Street Railway Co. has
placed an order for two closed mutor.car bodies with the Canadian
General Electric Co. These cars will be of the company's standard
vestibule type, somewhat modified to meet the views of the presi-
dent of the road, E. Carl Breithaupt, and are intended to be
models both in design and construction.

A. J. Rey~oLps, }. Quinn, M. Guerin, G. G. Foster and J. A. C.
Madore will apply for incorporation under the name of the Rey-
nolds Self-Loading Car Co., with a capital stock of $200,000. The
object of the propesed corporation is to work the rights granted by
patent to A. J. Reynitds for the use of his electric street sweeping
car, of which an illustrated description appeared in the June number
of Tue Caxapian ENGINBER.

Tur Chateauguay and Northern Railway Co. is proceeding
rapidly with the equipment of its road, which 1s really a branch of
the Montreal Island Belt Line system. The contract for the entire
clectrical equipment and for the car bodies bas been awarded to
the Canadian General Electric Co. This will consist initially of
one 200 K.\V. multipolar railway gencrator, and two open and four
closed cars equipped with C.G.E. 800 motors and type * K** con-
trollers. The road is expected to be ready for operation not later
than September 15th.

Tue Montreal Cotton Co. is installing an electrical power ap-
paratus in its mill at Valleyficld. Louis Simpson, the manager of
the company, after examining the operation of similar plants in the
cotton mills in the United States, has placed an order with the
Canadian General Electric Co. for a 600 h.p. three-phase generator,
and for 350 h.p. capacity in induction motors. Some of the latter will
be of the inverted type attached 1o the ceiling and directly coupled
to the line shiafts which they are to run.

A rowerruL clectric plant is being installed by the Imperial
Government at Fort Clarence, on the Dartmouth shore of the
Halifax harbor. The building in which the clectric plant will be
located, will be situated on the sonth side of the fort and will be
built into an excavation dug for the purpose. The building will be
entirely concealed beneath the mound and protected by carth and
masonry. The object of the installation of the plant is to obtain
a revolving scarchlight. The light will be of great power and will
control the entrances by the castern passage and Drake's passage,
and also all the western entrances north of York Redoubt.

Ruonsgs, Curry & Co., Amherst, N.S., are turning out some
vestibuled cars for the Moncton, N.B,, Strect Railway, the same as
those supplied to the Halifax Street Railway.

Tue Gravenhurst Electric Light Co. has made a proposition
to the town council to pump water for the proposed waterworks at
a rate per thousand gallons, or at a lump sum per annum.

‘Tne corner stone of the main dam and power-house of the
Lachine Rapids Hydraulic and Land Co. will be laid on September
12th, and quite a ceremony will take place on the occasion.

A ny-Law has been passed to authorize the Huron and Ontario
Railway Company to construct, equip and maintain a line of railway
through the various streets within the limits of the corporation of
Meaford, Ont. !

Tug corporation of Newmarket has ordered a 35-tight ** \Wood **
arc machine from the Canadian General Electric Co , and a 60 K. \W.
alternator from the Royal Electric Co. The contract in each case
was awarded to the lowest tenderer.

Tug promoters of the Lanark-Perth Electric Railway explain
their failure to push construction by the fact that a special charter
is required by the Ontario Government for electric roads running
more than 1}4 miles outside municipality.

Tue London, Ont., Street Railway Co. are gainers to the
extent of from $12,000 to $15,000 by the recent decision of the
Privy Council of England alowing the Toronto Street Railway
Co. a remission of the duties paid on imported steel rails.

Tue manager of the Pare & Pare ‘Telephone Company has
concluded the purchase of the Kichelieu Telephone Company.
This line runs from St Remi to St. Guillaume, Que., and connect-
ing lines, making 262 miles of trunk lines with 47 towns and villages
connected together.

Tue Amherstburg Llectric Light, Heat and Power Company
(Ltd.) applies for incorporation, capital, $20,000. T'he applicants
are. W. H. McEvoy, Amhersiburg ; F. C. Armstrong, Toronto, J.
J. Ashworth, Toronto; Mary A. McEvoy, Amherstburg; Mary A,
Kane, Amherstburg.

Tue Caxapiax ENGINEER received an invitation to be present
at the eighteenth annual clam dinner, tendered to the electrical
fraternity by Eugene F. Phillips, president of the American Elce-
trical Works, of Providence, R.I., which was given at the Ponham
Club, on Saturday, August 22nd.

Tne P-rk & Island Railway, Montreal, is making rapid progress
with its line to Lachine. Large gangs of men are at work between
Cote St. Paul and Rockfield laying the track, which runs on the
south side of the Grand Trunk track. It looks as if theline might
reach Lachine and be running by October 1.

AT the annual meeting of the Canadian Electric Light Com-
pany, Montreal, the following gentlemen were re-clected directors :
R. McLennan, president; Adolphe Davis, vice-president ; Henry
Hogan, Robert Bickerdike, John D. McLennan, Cleveland, O.; C.
C. Claggett and F. S. McLennan, secretary-treasurer.

THr Quebec clectric light company having made arrangements
with the Harbor Commissioners for the laying of a cable opposite
the city between the north and south shores, has wntten to the
Levis Town Council to notify it that it 1s readv to supply clec-
tricity to the town, and would prefer to sell it direct at agiven
price per meter, to the corporation, which in turn should supply the
ratepayers,

FOR SALE (good as new)

20,000 feot 3-in. Boller Tubces; 20,000 foot 4.in. Bollor Tubox
lurﬁ: q;nnuty Stoawmn Plipo 1-in. to 9-In.; largo stock sccond-hand
Ralls: Pulloys, Hangors, Shafting, Valvos, Gauges, Horculos Bab.
bitt Motal, idor, etc.

FRANKEL BROS.,
METALS, SCRAP IRON, CoTTON WASTE, ETC.  116-130 CEORCE STREET, TORONTO

GERGE BRUS Manufactaror

Engines and Bollers
Stone Breakers
Mill Machinery

Rallway Spike
: Machines, ote.

Eale Foundry, 34 King St., Montreal
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CiTy ExGiNtRR GrAVDON, of London, Ont., has been seriously
ill with asthma lately

W. ColLTeg, of the Wabash Railway, is to be made district
superintendent of the G T.R. at Brockville, Ont.

H. Nuan, who was accused of steahing $5.500 from the L1 K.
when assistant-pay master, nas been released 1n New Yorh.,

Thueengineer of the R.C Y.C launch * Hiawatha ** had his right
arm crushed in some miuchinery at Toronto Island recently,

Ricuarnp Mitcngil, engineer at the railway pumping station
at Cayuga, Ont, was found dead in his engine room Aug. 3rd.

Javes Browsipes, of the Grand Trunk repair shops in Strat-
ford, Ont , was crushed to death by a locomotive tender falling
upon him

W Burag, formerly employed in the Ontarto Wheel Works,
Gananoque, Ont, is now foreman of the St Catharines Wheel
Works, St Catharines, Ont.

Davio Mukice has been appointed Grand Trunk supenintendent
at the Toronto terminus, with full charge of the yards and trans.
portation in Little York and Parkdale.

W. McDouuat, Jr., of Hamilton, Ont, has been appointed
engineer of the Kuotenat Navigation Company s steamers.  Duning
the summer he was on the 5.8, ** Caty of Collingwood.”

THE bursting of an emery wheel in the Pontiac and Pacific
Junction Railway repair shops, at Aylmer, Que., nearly killed \Wm.
Pothier Pothicr was removed to the hospital at Ottawa.

Cnas. H. WrignTt, B.Sc.son of A. A. Wright, of Renfrew,
Ont, has been appointed superintendent of construction of the
Chateauguay and Northern Railway. Twelve miles will be built
this year, it issaid ; twenty next.

THe Grand Trunk Railway system has made these appoint-
ments : \Wm. McNab, assistant engineer in charge of the engineer-
ing and drawing office at Montreal; Robert Armour, assistant en-
gineer, castern division, office at Montreal.

Avrex. Portegr, of MNew York, consulting enginecer, & graduate
of Lehigh University, an associate member of the American
Society of Civil Engineers, and an associate member of the Cana-
dian Society of Civil Engineers, son of J. S Potter, Kingston, Oat.,
was married recently to Florence H. Dangerfield, a practising
attorney in New York city. Miss Dangerfield was the second
woman admitted to the New York bar.

—

Tur St John Sun says that the D. A. Ry. Co.’s steamship
“ I’rince Rupert” has a new staff of engineers and firemen as a
result of a recent strike. A Clyde man, Wm, Colquohoun, is the
first engineer.

Foreman McLgop and a workman named Ryan wete in-
stantly killed, and another workman, St. Pierre, was fearfully in-
jured, by a dynamite explosion on the O. A, & P. S. Railway,
August 3rd.

As the Grand Trunk will let its mason work by tender here-
after, the oftice of inspectar of masunry, which has for a number of
years been hecld by James Grant, of Belleville, Ont, has been
abolished Sept. 1st

Jouxn Merriy, the oldest engine driver of the G.T.R, was
recently presented by his fellow employees at Belleville with an ad-
dress and a gold-headed cbony cane. Mr. Merrin entered upon his
railroad carecr in 1848.

Cuas. E. Brirron, of Gananoque, Oat., has been appointed
Superintendent of the Rideu Canalsystem, made vacant by the
death of Mr, Page, Mr. Britton is a man of ability, and for many
years has been une of Gananoque's leading manufacturers.

Frann 11, Duty, 2 member of the Loty Engine Works Co.,
of Toronto, a well-known contractor, was killed at Hanlan's Point,
Toronty, eatly in August. \While supernintending the working of a
dredge, he was struck by a flying lever on the forchead, and was
instantly killed.

J. ]. AsuworTn, formerly connected with the agency depart-
ment of the Canadian General Electric Co., has retired from their
stafl to engage in independent construction and engineering work.
Mr. Ashworth, on the occasion of his severing his connection with
the company, was made the recipient of a handsomely engraved
locket prescnted by the members of the Toronto staff of the com-
pany.

FraNk J. Watsox, who has been connected with the Grand
Trunk Railway in Montreal for a number of years, has heen ap
pointed chief clerk of the stalf in Hamilton. His departure from
Montreal was made pleasant by the gathering at the Board of Trade
of his many friends, who presented him with a handsome mahogany
bookcase and gold locket set with diamonds.

Joux W. PLumumer, late manager of the Granite Mountain
and Declamar mines, died on August 2oth, in London, England.
Mr. Plummer was an Algoma man, having been assistant manager
of the Bruce mines in the sixties, and afterwards at Silver and
Jarvis Islands, near Port Arthur, for a great many years. Hislater
mining evperience had been wholly in the Western States, where
he amassed a large fortune. Mr. Plummer was married in 1872, to
Miss Mclntyre, a daughter of Governor Mclntyre, of Fort Wil-
liam, Ont.

SOLDERING GLASS.

3

An item has recently appeared in a num-
ber of foreign technical publications an-
nouncing the fact of a discovery which may
prove 10 be of industrial importance. Two
different alloys, melting at nst too high
temperatures, have been found strongly ad.
herent to glass surfaces. One of these is
composed of ninety-five parts tin and five
parts zinc, and melts at 200° C. Another,
composed of ninety parts tin and ten parts
aluminum, melts at 300° C., and is said to
adhere to glass with great force. Itis fur-
ther stated that, with cither of these alloys.
soldering glass is as casy as soldering metals.
If the glass be heated to the melting-point of
the solder, with the usual precautions for
preventing its cracking, a small bar of the
alloy may be passed over the edges it is
desired to join, and the edges, pressed to-
gether till they are cooled, will be firmly
united. A wand of paper may be used to
distribute the melted alloy evenly along.the
surfaces to be joined. Also an ordinary
soldering iron may be used, as in soldering
metals to metals. It is alleged that their
alloys have a finc metallic lustre, which,
under ordinary conditions, is well retained.
This being the case, it would seem that
such alloys might possibly be made substi-
tutes for the amalgam of tin and mercury
used in the manufacture of looking-glasses.
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Hot Air Furnaces

With Hot Water
Combination if Desired.

Our...
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with rtecl dome, low steel radia~
tor and three steel flues, is cun=
structed on the principlo of a

o,

basebusaerstove,andis ageasily
regulated asoac.

Thedistance the heas has to travel
compels its utmost radiation, and con-

sequently insures great heating power
with economy in fuel.
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