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Literary Notes

ERROR IN DRAINAGE PRACTICE.

BY W. M. WATSON.

A person living in a house that was subject to a foul
odor reported the nuisance to the town's medical officer,
who sent at various times each member of his staff to
investigate, and they each laid the blame on the plumbing
and sanitary appliances used in the house, but when an
experienced sanitary plumber was engaged he looked for
another cause to account for the smell, and after using
pick and shovel for a few hours, he put on.exhibition the
reason for the foul odors, which, as .usual,_:was the block-
ing of the house trap and settlement of the new drains,
causing the dumping of the sewage from all the fixtures in
the house into the soil under the kitchen.

Another similar, but more serious example of the
many hidden dangers, I propose to relate here, showing
the evils of using too many drain traps and using drains of
too large a size. I was engaged to flnd out the cause of
foul odors pervading the basement of a large factory.
There were water closets, urinals and slop sinks on three
of the four flats, each and all delivering into one 4-inch
soil pipe extending from the drain underneath the floor to
above the roof of the factory. Then every fixture was
back-vented into a 3-mch cast iron pipe commencing at
the basement floor and passing through each story and
terminated above the roof. The plumbing and fixturés
were of a high class, and well put together, but when
some digging was done below the basement floor and the
drains and discharge end of the 4-inch soil pipe were

exposed to. view, it proved that very little, if any, of the
stuff coming down the soil pipe had found its way to the
street scwer because the careless way the suil pipe was
connected to the tile pipe drain made it almost impossible
for it to do so, except at a' time when there was a heavy
rainstorm or when a large amount of liquid was discharged
down the interior drains. Fig. 2 is a sketch showing how
the drain and soil pipe were connected when found, leaving
out the branch that served the basement water closets and
which siould be shown to join the horizontal piece of soil
pipe between the two bends, immediately before it joins
the tile pipe. Tl.ere was a g-inch tile-pipe drain from the
street sewer to about 7 feet inside the building, laid almost
at a dead level, including the trap and T pipe, then a 6-
inch drain commencing with a hand-hole running trap
intended to keep back the sewer gas from all the other
parts of the building.  This pipe passed under the factory
floor for the full length of the factory, with branches to
each rain water leader and slop water gully in the yard,
baving a grade of only about 1 in 100, and clayed joints.
The total length of the 6-inch pipe laid under the floor
would be over 100 feet, which would be equal toa storage
tank holding about 140 gallons. The g-inch trap would
hold about 40 pounds uf water, and the water in the T pipe
would have to be 1 inch deep before it could in any way
move such a bulk of water as rested in the g-inch trap,
and then the liquid only would be able to get round the
dip, while the solids would stay in the dip of the trap and
choke it. The largest flush a soil pipe would discharge
at one time would be 3 gallons, under 30 pounds in weight,
and in this case it discharged vertically through a sqgare.
T, striking the opposite side or bottom of the g-inch pipe. \
The sewage then had liberty on account of the drain being
level to choose its own road, and of course preferred the
« easiest, which was to pass backward through the 6-inch
trap that only holds about 20 pounds of flurd or half the
amount of a g-inch trap, which would be soon choked and
blocked up with solids. The drains being nearly level
throughout their whole length they would hold about 50
gallons of sewage in store before a reaction would take
place, even ifthe g-inch trap was free, and the fluid begin
to dribble outwards towards the street sewer. The 5o
gallons would therefore generally belodging in the pipes or
wasting away through the defective joints in the sewer
pipes and contaminating the sub-soil under the planked
floor. The excrements and paper of sewage will, if well
distributed among the fluid, dissolve into a liquid in a few
days, so that when there is a space, as there was at this
factory equal to 50 gallons, acting as a storage and hquefy-
ing chamber, they may continue to dispose of the excre-
ments for a nut ber of years through leaking joints and
never have a real choke to enable the owners to find out
what hidden damage is done to the building and inhabi-
tants. A 4-inch soil pipe can never flush the sewage it
delivers through g-inch pipe traps, because it is about five
times larger than the 4-inch soil pipe. The fluid coming
down thé soil pipe will pass through the largest trap only
by soakmg through slowly, devoid of any carrying force,
which makes it nearly impossible to carry down any sub-
stance heavier than water. Therefore to put in a 9-inch
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tile trap to serve a 4-inch soil pipe is about the same as plug-
ging up the end of the drain to prevent anything passing
through to the street sewer. The g-inch drain was too
large for the work, but it might answer if the soil pipe was
made to enter as shown in Fig. 1, and the trap dispensed
with, which was unnecessary in this case, and not
demanded by any town by-law.
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Fig. 1—~Plumbing arranged in a satisfactory manner. Fig. 2—~
Plumbing as actuallyinstalled. A A—Factory floor. B B- Tiledrain
below floor. C C—Soil pipe. E E—Traps. F F—Street drain,

When drains are almost level and in a position as
found in this factory, it would be much better and safer to
have a reflex flag valve in behind the soil pipe and near
the trap, to prevent excrement backing under the factory
or the sewage coming back when the flcod occurs. No
doubt the idea of laying the g-inch portion of the drain was
to leave plenty of room for the contents of the soil pipe
when the 6-inch drain was delivering the storm water at
full bore, but it was nct necessary on that account, because
the soil pipe would ouly deliver occasionally, and then
only about three gallons at one time, and that small
amount would have very little effect on a stream passing
through a 6-inch pipe, and a good rush and flush four times
in a year, which is as often as an extra large rain storm
comes. When the plumber who did the work, when newly
erected, saw the square T junction and g-inch pipe to con-
nect his 4-inch soil pipe to, he ought to have declined to
join the drain in that way. And if his instructions were
imperative that the soil pipe should have an intercepting
trap and breather, he might have attached a 6-inch, or,
better still, a 4-inch hand-hole trap and breather pipe, and
after connecting them the pipe might have been coupled to
the line of g-inch drain pipes by a side junction. By
making this mistake a large umount of expensive first-
class work was rendered dangerous by the error of con-
necting the soil pipe into the square T junction, and
behind a useless g-inch interception trap, as shown
in Fig. 2. :

—A correspondent, who is a member of the Canadian
Electrical Association, writes to express his admiration of
the electrical and mechanical experimental plants at
McGill University, Montreal, and to convey the thanks of
himself and friends for the courtesy shown by the faculty
on the occasion of their visit during the recent convention.

-
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Our correspondent was particularly struck with the clear-
ness and simplicity of the answers given by Dr. L. A.
Herdt to every. question asked by the members when
visiting the electrical laboratory. This facuity in Prof.
Herdt has struck many others since his connection with
McGill. To possess a profound knowledge of a subject
and to be able to impart this knowledge in a way that a
learnercan clearly understand, is a combination of gilts
possessed by few. The record which this young professor
has already made, both 'as a practical electrician and an
investigator, indicates a most promising [future for him,
and it should be a peculiar satisfaction to McGill to have
a native-born Canadian of such talent at the head of its
electrical department.

RESULTS OF EXPERIMENTS ON THE STRENOTH OF
WHITE PINE, RED PINE, HEMLOCK AND SPRUCE.*

BY PROF. H. T. BOVEY, LL.D., D.C.L.

In a paper read before the Canadian Socicty of
Civil Engineers, in 1895, the results were given of a
number of experiments-on the transverse strength of
timber beams; but in the calculations it was assumed
that the distortion, or diminution of depth at the bearing
. surface, was sufficiently small to be disregarded. It often
happens, however, and especially when the timber con-

_tains a large amount of moisture, that the change in

depth due to compression is excessive, producing a cor-
responding increase in the skin-stress. The method of
conducting these experiments iwas fully described in the
‘paper referred to, and thercfore the following points
only are noted:

All the transverse tests were made with the Wick- .
steed machine. The middle of the beam was supported
on a hardwood bearing of 44 inches diameter. The two
ends were forced down by rams under hydraulic pres-
sure, which can be gradually increased at any required
rate, or can be maintained constant for any given time.
The end-pressures were kept normal to the surface of
the beam by means of spherical joints, which allow the
end bearings to revolve. In previous experiments, the
wire used in observing the deflections was found to be
somewhat coarse, and a special wire was thercfore
drawn of .002-inch diameter.

The flexure theory is admittedly unsatisfactory, and
frequently gives results which are contrary to experi-
ence. Possibly, when a certain limit has been passed
there is a tendency towards equalization of stress, and
the so-called neutral surface may be moved towards that
portion of the beam which is best-able to bear the stress.
It may indeed be more correct to assume that the dis-
tances of this'surface from the tension and compression
faces are in the ratio of the ultimate tensile and compres-
sive strengths of the beam.  This assumption at all
cvents seems to give results which are more in accord-
ance with practice. For example, in the casc of a cast-
iron Tee bar, tested in the University Laboratory, the
tensile skin-stress should be 22,030 Ibs. per sq. inch, .and
the compressive skin-stress 102,050 1b . per sq. inch,
wheras the ordinary theory gave 33,000 Ibs. per sq. inch
as the tensile and 20,800 Ibs. per sq. inch as the compres-
sive skin-stress.

The following tables give the breaking weights,
skin-stresses, (transverse), coefficients of clasticity and
specific weights of a number of air-dried, saturated,
frozen and kiln-dried beams.

*Bxtracted from a road before the Brivish Assoclaton for th
Ad of Scl p:'ll , 3637, ¢
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ination it was atso found that the grain on the face was
«blique to the neutral surface, wiiile there were  shakes
runting from end to end in the naghborhood of  the
heart which, on the average, was below the  middle of
the depth of the beam.  The results of this test ! ould
be disvarded, as the beam was not of fair average quality.
Beam 38 was cut vat of beam 36 in such manner that
the grain was straight.

Beam 43 failed  under a breaking load of 23,000
lbs., but a somewhat long continued and slowly increas-
ing deflection under a load of 22,000 lbs. seemed {o in-
dicate that at this point the beam failed in compression,
although there were no apparent signs of crippling.
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Remarks.—Beams 17 and 18, containing the heart,
were cut from trees felled at Keewatin in 1894, and were

ordinary 1st-quality timber. There were shakes m beamn
17, reaching  the Leart at points. The grain on the
lower half of the bean was straight, but ran cross-wise
un the tension surface. From the time the beam was
received into the Laboratory to the date of the test, a
period of 57 days, the beam lost 13 per cent. of its

weight,  After the test a 3-inch slab was cut out, and
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the weight of this slab on Feb. 15h, 1897, by which time
the natural drying can be considered to have been com-
pleted, was found to be 28.037 1bs. per cubic foot. Beam
18 was tested after remaining in the Laboratory 42 days,
in which time it was found to have lost 8.79 per cent.
of its weight. It failed by crippling and longitudinal
shear, simultancously. The grain for about 10 inches
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on cach side of the centre was clear, straight and free
from knots. The log: from which beams 31 to 49 were
sawn were felled in tic Bonnechere district in the
winter of 18y4—95, and remained in the water for six
months. They all contained the heart, and were ordi-
nary ist-quality timber. Beam 32 failed by longitudinal
shear along a shake in the neighiborhood of the neutral
surface, but there were indications that this had been
immediately preceded by a slight crippling.

Remarks.—Bcams 22, 23 and 35, containing the
heart, had lain in the water for a considerable time, and
were completely water-soaked. When tested, beams 22
and 35 were found to be hard frozen. Beam 23 was also
frozen, but not throughout, as was shown when the
beam was cut in two at the centre. Beam 22 was
straight-grained, free from knots, and failed with a sud-
den sharp fracture. Incipient decay had commenced
ncar the heart of beam 23, which, however, was regarded
as a fair specimen of ordinary commercial quality. It
was full of large knots and the grain was curved from
end to end. Beam 335 was straight-grained, clear, com-
paratively free from knots and of exceptionally good
quality; beam 40 was cut out of beam 35 after the latter
had been tested. Beams 25, 26 and 29 all contained the
heart. Beam 25 was a good specimen, a~d was com-
pletely water-soaked. Beam 26 was saturaicu *hrough-
out, excepting for a depth of 1} inches frcm sur-
face, and, although an apparently poor specimen, was
considered to be of ordinary commercial quality. It was
full of knots and its grain was curved.

Remarks.—Beam 24 was wet, but was in good con-
dition and comparatively free from knots. Beam 27 was
of ordinary commercial quality, with fairly straight grain
and a large number of small knots. Beam 30 was of
ordinary commercial quality, but with large shakes run-
ning’ from end to end and dividing the beam practically
into four scctions. Beam 33 was water-soaked and hard
frozen when tested. It was of exceptionally good
quality, frec from shakes and had clear, straight grain.
Beam 39 was cut out of beam 33 after the latter had
been tested.

In the transverse experiments the greatest possible
care was taken to increase the load at the same uniform
rate, the average time occupied in adding cach incre-
ment and in taking the corresponding reading being
slightly greater than 1 minute. In many cases the beam
was loaded, then relieved of load, and reloaded again,
the readings in all cases being carefully noted.  This
operation was sometimes repeated more than once.
‘Whenever a beam or a specimen under tension or com-
pression was subjected to repeated loadings, the first
series of readings were almost invariably discarded as
the increments of deflection, and changes of length were
found to he more uniform after the preliminary loading.
The initial loading seems to eliminate certain inequali-
ties of resistance.

In beam 15 there was an increment of .4o1 inches
in the deflection, corresponding to an fncrement of

7.000 1bs. in the load. On reducing the load to 500 lbs., .

there was an apparent set of .006 inches, which would
have undoubtedly disappeared in a short time. Upon re-
loading the beam, the increment of deflection for the
same increment of load was .4 inch.. In beam 17 the
increments of deflection under the first and second load-
ings were exactly the same, viz,, .41 5 inch for an incre-
ment of 7,000 Ibs. in the load. When the load, after the

~e

first series of readings, was reduced to 560 Ibs, there
was an apparent sct of .005 inch, which would have cer-
tainly disappeared had the beam been allowed to rest
for a few minutes. In beam 24 (Spruce), for an incre-
ment of 6,000 Ibs. in the load, the increment of deflec-
tion was 1.04 inch in the first loading and 1.034 inch in
the second.  Upon being entirely relieved of load, there
was an apparent, but evidently only apparent, set of .01
inch. In beam 25 (Hemlock), for an increment of 6,000
Ibs. in the load, the increment of deflection was 1.165
inch in the first loading and 1.155 inch in the second,
the apparent set when entirely relieved of load being .or
inch. In beam 27 (Spruce), after being loaded and then
entirely relieved of load, there was an apparent set of
005, which in two hours had fallen to .002 inch. In
beam 26 (Hemlock), after being loaded and then entirely
relieved of load, there was an apparent set of .004 inch
which had entirely disappeared after an interval of about
two hours. .

In the case of beam 28 (White Pine), there were
three sets of loadings, the increments of deflection cor-
responding to an increment of 12,000 Ibs. in the load
being: .238 inch and .234 inch for the first set, .237 inch
and .232 inch for the second set, .227 inch and .232
inch and .232 inch for the third set.

When the beam was entirely relieved of lc-.d »iter
the first set. there was an apparent set of .002 inch, which
had entirely disappeared in 25 minutes. The sccond set
of loadings commenced after an interval of 18 hours.
The mean increment of deflection=.2344 inch; the mean
compression=.0827 inch, and, using the ordinary for-
mula, the corresponding value of E=1,066,980 Ibs.

The increments of deflection for repeated loadings
corresponding to an increment of 6,000 1bs. in the load
were: .675 inch, .660 inch, .650 inch, for beam 29 (HHem-
lock), .335 inch, .330 inch, .337 inch for beam 30
(Spruce), .492 inch, .485 inch, .487 inch for beam 31
(Red Pine), .675 inch, .653 inch, .653 inch for beam 32
(White Pine), .313 inch, .308 inch, .305 inch for beam
49 (Red Pine).

The increments of deflection for repeated loadings,
corresponding to an increment of 7,000 Ibs. in the load,
were: 623 inch, .620 inch, .620 inch, .625 inch for beam
33 (Spruce). The increments of deflection for repeited
loadings, corresponding to an increment of 3,000 lbs.
in the load, were: .590 inch, .556 inch, .355 inch, for
beam 35 (Hemlock), ' .

For beams dried at 212° F., the increments of
deflection for repeated loadings were: .420 inch, .400
inch, .405 inch, .405 inch, .405 inch for beam, 36 (White
Pinc), and an increment of 6,000 Ibs. .178 inch, .173
inch, .173-inch, for beam 37 (Red Piac), and an incre-
ment of 4,000 1bs. .039 inch, .042 inch, .040 inch, .040
inch, for beam 38 (White Pine), and an increment of 300
Ibs. .048 inch, .048 inch, .048 inch, .049 inch for beam 39
(Spruee), and an increment of 300 Ibs. .o71 inch, .070
inch, .070 inch, .070 inch for beam 40 (Hemlock), and an
increment of 300 lbs. .363 inch, .358 inch, .358 inch.
.363 inch for beam 41 (Red Pine), and an increment of
1,200 Ibs. .669 inch, .672 inch, .675 inch for beam 42
{White Pine), and an increment of 1,200 Ibs. 41T inch,
.416 inch, .408 inch, .402 inch for beam 43 (White Pinc),
and an increment of 6.000 lbs. .243 inch, .240 inch,
.238 inch, .241 inch for beam 44 (Red Pine), and an in-
crement of 6,000 1bs.

From these results and from the fuither observa-
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tions up to the point of fracture, the {ollowing  infer-
ences may be at once drawn: (a) The increment of
deflection diminishes and therefore the cocfficient  of
clasticity increases with the elimination of the moisture
from the beam. (D) The increments of  deflection are
much more uniform in amount in the case of kiln-drieil
beams.

It is, of course, impossible tn maintain a beam in a
kiln-dried state As soon as it i3 expised to the atmos-
phere, it at once commences to absorh moisture, and
the absorption continues until there is an  equilibrium
between the hygrometric conditions of the beam and
atmosphere.  The beam is then in its normal state, and
the experiments indicate that the increments of deflec-
tion, corresponding to this state, are approximately uni-
form.  The rate of absorption depends essentially upon
the nature of the timber, and proceeds more slowly as
the density increases.  The weight of a central 2-inch
slab of beam 30 (Spruce), increased 3.6 per cent. in 24
days, and &3 per cent. in 47 days.  The influence of
moisture on the deflection of a beam was well illustrated
in the case of 13 inch x 6 inch Douglas fir beam on 186
inch centres.  On June 15th, 1893, it was placed in posi-
tion and was loaded with a weight of 1,000 Ibs. at the
centre, producing a deflection of .o71 inch, The daily
obsen ations, extending over several months, showed a
continually increasing deflection, uatil, by the evapor-
ation of the moisture, the beam had attained its normal
state.  The average deflection now remained constant,
varying, for example, between .oy inch on August 24th,
and .082 inch on September 2nd, the greater deflection
of course corresponding to an increase of moisture in the
atmosphere.  On the 4th of September, the load was in-
creased to 2,000 1bs., which produced a deflection of .127
inch.  This load remained on the beam until January
Sth, 1846, the deflection during the same period varying
between .129 inch and .114 inch.

Of 20 non-kiln w.ied beams, 11 failed by crippling
on the compression side, 6 failed by longitudinal shear,
and 3 hemlock beams only failed by the fracture on the
tension side.  The experiments on the direct tensile and
compressive strength of the timbers show that this is
precisely what might be expected to take place. In
every case the direct tensile strength is very much
greater than the dircct compressive strength, and failure
by crippling is likely to take place uader a Irad much
less than the material could bear in tension. Under all
circumstances, therefore, in practice, it is advisable to
place a beam so that the portion of the timber which is
strongest and in the best condition should be in com-
pression  Again, the experiments conclusively show that
k_iln-dr\-ing enormously increases the direct  compres-
sive strength,  but greatly  Jdininishes  the shearmg
strength. while the  direct tensile strength  does  not
appear to be much affected, although in the majority
of cases it was diminished, and sometimes considerably.
The large increasc of strength in compression due to
kiln-drying might have been naturally expected, as in
the pracess of drying the walls of the cells are stiffened
and hardened, and thus become better able to resist a
c‘mnprcssi\'c force. The walls, however, are at the same

“time much more brittle, and it is possible that a sudden
blow might causc the failure of a kiln-dried column,
which would have remained uninjured had the moisturce
not been eliminated. It may also be of interest to note
that in the re-tests of specimens after the injured portion

had been removed, the compressive strength was, almcst
without exception, increased. Hence, by kiln-drying a
beam its compressive strength is made to approximate
more closely to its tensile strength, and its transverse
strength is  consequently sometimes considerably in-
creased. It must be remembered, however, that this
kiln-drying invariably largely diminishes the shearing
strength, and therefore proportionately increases the
tendency to shear longitudinally, Thus, of the nine kiln-
dried heams :n the preceding tables, only one failed by
crippling while four failed by fracture on the tensile side
and four failed by longitudinal shear. Indeced, generally
speahing, kiln-dried beams will fail cither by a tensile
fracturc w1 by a longitudinal shear, and this result has
been further verified by experiments subsequent to
those referred to in the preseat paper.

In practice, of course, beams cannot be mantained
in a kiln-driad state, but they rapidly pass into the nor-
mal state. The question of how far it is desirable to
climinate the moisture depends essentially on the balance
to be maintained between the tensile, shearing and com-
pressive strengths, and a beam should always be placed
s0 as to exert its relative strength to the best advantage.
Kiln-drying, unless some special method of prevention
is adopted, develops shakes in the timber and causes
existing shakes to become more pronounced. Some of
these shakes often extend to a great depth and run the
whole length of the beany,so that it not infrequently hap-
pens that only a slight layer is left to hold the beam to-
gether.  Such a beam, although otherwise sound and
clear, offers very little resistance to longitudinal shear,
and might more justly be regarded as being made up of
two or more superposed beams.

When this paper was read by Prof. Bovey before the Cana-

dian Society of Civil Engincers, the following discussion ensued:

Prof. Bovey replying to a question stated that the direct
tensile strength of timber is much greater in cvery case than
the dircet compressive strength, for instance, 1f 10 represented
the tensile strength, § would represent the compressive, and for
that reason, as his experiments showed, 1t was always best and
safer to put the best side of the timber in compression.

Mr. Pcterson replicd that while Prof. Bovey's tests indi-
cated that the failure usually took place on the compression
side he found that in actual practice the timber invariably failed
on the tension side, therefore, he maintained, the direct com-
pressive strength of timber 1s greater than the direct tensile
strength.

Prof. Smith said incipient failure having occurred on the
compressive side the neutral axis shifts its position and throws
an additional strain in tension.

Prof. Bovey.—A beam which had apparently failed on the
teasion side, had in reality been first weakened by crippling in
compression (which 1s not always wvisible), and this threw an
additional strain on the tension side, which thercupon ruptured
first. No two picces of tinber give the same resuits, they vary
greatly, ¢ g, if you can cut a piece of timber into threc parts
longitudinally you will ind they vary largely, as far as strength
is concerned.

Mr. Irwin pointed out that after a timber had f~iled the
part jured n compression would return so as to escape
observation casily, whereas an actual rupture gradually took
place on the tension side.

Mr Pcterson said, speaking of bridge trusscs, that he had
rever known the top chord to fail, and that it was not nearly so
liable to do so as the bottom chord, therefore it does not
coincide with the experiment made.

Prof. Bovey replicd that the cases of a bridge truss and a
beam of timber were not parallel, and that the top chord of a

bridge truss was subject to dircct compressive strains very

different to those in a hecam under the load.
Mr Duggan remarked that a bridge truss never failed n
the solid, but only in the joints, thicse being the weakest points.

a
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PROGRESS OF CALCIUM CARBIDE.

The manufacture of calcium carbide has been making
steady and rapid progress during the past year, and it is
satisfactory to note that as the discoverer of the first com-
mercially successful method of production is a Canadian,
Canada now takes the lead in its manufacture. In our
issues of January, 1896, February, 1897, and January,
1898, as well as in other numbers, listorical and technical
descriptions were given of the manufacture of calcium
carbide and its product, acetylene gas, along with a bio-
graphical sketch of the discoverer, Thomas L. Willson,
now head of the Willson Carbide Works Company, of St.
Catharines and Merntton. A visit of a representative of
this journal to the works at Merritton shov's that the
manufacture of carbide has greatly developed since our
last report. There are now three power stations, producing
a total of 1,500 h.p. and operating six furnaces, which are
running night and day. The export of calcium carbide
from these works had Jast year risen to $22,000, but this
year the output will be $50,000, and it only requires suffi-
ciently large factories to muitiply this production by ten.
‘That Mr. Willson has always bad a most complete faithin
the future of acetylene may be inferred not only from what
has appeared in these columns from time to time, but
from the fact that he ventured an outlay of $250,000 when
as yet the character of the public reception of acetylene
wasa problem. It is no longer a problem, however, for
Canadian calcium carbide is now being shipped to the
remotest ends of the earth. On the day our representative
called a shipirent was being made to Hong Kong and
another to Sha .ghai, while just before that a large ship-
ment had gune te South Africa. Two carloads per
month now go regularly to New Zealand, while three ship-
ments had been made to the Klondyke, and an offer had
just been received from Dawson City for 100 tons to be
forwarded immediately. A single firm in Manitoba takes
42 tons per month. The consumption is increasing in each
province of Canada and little by little the insurance com-
panies have yielded up the prejudices that existed before
the character of acetylene gas became so well known.
Recently the Underwriters’ Association of Toronto
abolished the extra premium of 10 per cent. which had
been charged against users of acetylene gas. One remark-
able recent development in this gas is its extensive use for
bicycle lamps.  For use in this line of lighting alone three
car luads were recently ordered by one Canadian firm, and
this consignment was expected to be exhausted in two
months. In Toronto, where cyclists are not compelled to
carry lainps at night, there is comparatively small con-
sumption for this purpose, but in Montreal, where the city
by laws require each wheelman to carry a lamp at night,
the popularity of the acetylene bicycle lamps is remark-
able. The contrast between an acetylene and oil lamp is
very striking. The oil lamp, which is only used by about
one out of five in Montreal, makes a very dismal gleam by
the side of the acetylene gas lamp. Four ounces of carbide
will last seven hours in a bicycle lamp, the carbide being
retailed at 25 cents for a 24 pound can. The cost varies
from 4 a cent.to 1 cent per hour, and apart from the
brilliancy of the light a charge will last much longer than

acharge in an o1l lamp. Some very convenient students'

lamps are now being put on the market for acetylene,
while its use for domestic lighting generally is steadily
increasing. 'We have before referred to. the fact that the
explosive power of acetylene gas in gas engines is much
greater thau that of oil or gas. While of ordinary gas 18
to 20 cubic feet are required to produce a horse-power, the

same power can be obtained from 5 cubic feet of acetylene
gas. Acetylene therefore yields about four times the
power of other gas. To put the question in another shape.
a great saving of space and weight can be gained by the
use of acelylenc gas engines, and for light power these
engines can be built so small as to be practically noiseless,
As compared with coal a given power can be obtained
from about one-seventh of the weight of carbide. That is
to say, where about seven pounds of coal are required per
horse-power, one pound only will be needed of carbide, a
pound of the carbide producing five cubic feet of gas. The
explosions from acetylene are quicker than from coal gas
or oil, and consequently greater speed can be obtained.
Our readers may be interested to know that the Union
Carbide Company of Chicago have bought the plants at
Niagara TFalls, at Sault Ste. Marie, Michigan, and in
Virginia, the united company being capitalized at §6,000,-
000 or $8,000,000. Large developments are in consideration
in Canada, also, and at Grand Meie, in the Province of
Quebec, a water-p,wer capable of yielding 100,000 horse-
power has been acquired to extend this interesting
industry. The promoters have unlimited capital at their
back, among those interested being William McKenzie,
the well-known capitalist of Toronto.

ASSOCIATED PLUMBERS’ CONVENTION.

The second meeting of the National Association of
Master Plumbers of Canada was held at Quebec on June
29th and two following days, Joseph Wright, of Ben-
nett & Wright, Ltd., being in the chair. By carefully
reading the reports of the officers and committees and the
minutes of the business done during the three days'
deliberations of the association, the public will come to
the conclusion that its interests appear to be taken into
scant account. The published reports show that the chief
aim of the meeting of the association and the previous
executive meetings was to create a monopoly in the trade
for the benefit of the members and to make rigid rules
which would bring all the trade into line with the com-
bination. There is a total absence in the asociation’s dis-
cussions and the officers’ reports of subjects touching on
improved sanitary methods and scientific plumbing, heat-
ing or gas fitting.

If the proceedings of the Associated Master Plumbers
of Canada, so far as made known, be a sample of the treat-
ment the public may expect at their hands, then we mnust
accept the association as a combination in restraint of
trade, wilose aim is to increase its members’ profits at the
expense of the public liberty and purse. It is quite legiti-
mate and even commendable for trades and business men
to assuciate together, and combine their influence, know-
ledge, and advice, to protect themselves and to exchange
ideas with each other with a view to raising the standard
of the trade and improving the class of work and
remuneration, but when associations make it their busi-
ness 1o interfere with the liberties of others and damage
private enterprise by using their combined strength to
compel others to adopt their views, rulings and methods
of working, or retire from business, it is quite time that
the public should make its voice heard in the discussion.
The report leads us to believe that this association intends
if possible to secure Acts of Parliament and by-laws in
every town that will enforce the Master Plumbers’ Associa-
tion’s dictatorship on the population of this country, which
is already sufficiently ruled and regulated. The city of
Toronto appears to be the birthplace of the association,
and during the past few years we have been able to note
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how such a monopoly works, and therefore gather some
idea of what may result when the association fully
develops and its rules are enforced by the Legislature,
When the Toronto association was only a few months old,
and standing alone, it persuaded the Toronto city council
to embody some of its ideas in by-laws, and no person was
perivitted to commence or carry on the business of master
plumber or do a job of plumbing work on his own account,
except he passed the Toronto Board of Plumbers' exami-
nations and had an established place of business. The
board consisted of Joseph \Wright, W. ]J. Burroughs,
master plumbers, and L. J. Lennox, city architect. This
body has also the privilege of saying who was qualified to
fill the appointment of inspector of plumbers’ work and
enforce the city by-laws. It will be obvious that such
extensive powers in the hands of business men require the
most judicious and, conscicntious exercise, and that even
then friction would be occasioned. The journeyiien were
to be examined also, but a strike made it impossible to
carry this out and the idea was dropped.

Some difficulty has been experienced in enforcing the
Toronto by-law, and in some cases the city has failed to
secure convictions under it, though there was no doubt
that the defendants were not licensed and were carrying
on business as plumbers. We find by the reports of
the Quebec meeting that the difficulty in compelling all
plumbers to enter the combination is about to be overcome
in another way. The manufacturers of plumbers', gas and
steam fitters' supplies must act in harmony with the
Master Plumbers' Association of Canada and agree to sell
goods at manufacturers’ prices only to membeis nf the
association. This will practically prevent anyone domg
business who can not or will not join the combine, beca se
he will not be able to secure the n:cessary matenal at
trade prices. \We may also expect 1nat in ume the license
fee will be advanced to an amount that will prevent any-
one but a capitalist paying it, and tiwus prevent those who
have served an apprenticeship, but are v ot fortunate enough
to possess the money to pay the license fee, from taking
the advantage of their years of education and work. We
have also observed the great difference in the two tenders
for the plumbing and heating of the new city hall, Torouwto,
the one being made at the time the other contracts were
let, and the other accepted a few years aiter, when the
Toronto Master Plumbers’ Association had had time to
get 1ts members into lne.

. WHO 1S « EXPERT " ?

I notice in your last issuc that John McDougall, the agent
for the International  Sewage  Purification Co., demands my
name. It is Henry Lee MeKmstry, born at Armagh, lreland,
my father beng a land owner there and medical health ofticer
for the district. L myself, was formerly a traveler in England
representing a wine manufacturing syndicate, and I came to
Canada a few years ago with the intention of ic-ening the
habnts and customs of the people, and the value of the land,
the products, minerals, ete. I hear and sccure considerable
information on many important subjects and know prebably
nmiore about sewage purification and the international system
than Mr McDougall does himself, and T am prepared to prove
every word spoken in the letter complained of, and to discuss
sewage purification with Mr. McDougall in any public hali,
after November 15th, when 1 propose to make a long stay
Trromto, and alloa  the audience to say by show of hands
whether Mr McDuougall or miysclf 15 the most competent per-
“wom o judge such an amportant subject. I have no interest in
any sewage scheme in this or any other country, or desire to
intericre  with any private or public busipess, nor am [
acquainted with Mr. McDougall or any other agent, but when
I hecame acquainted  with all the facts of Mr. McDongall's
ofter made 0 a <pecial committee of Toronto City Council on

i e tmes e meea e

March 17 last, 1 thought 1 was only doing right, with the ex-
perience and knowledge 1 possessed of the subject m England,
to say a few words that would help the public to judge mtelli-
gently for themselves in Canada,  Being a Brtish subject and
living until Iately on the tight little islands of England and
Ircland, I naturally supposed that the general public of a Brit-
ish colony possessed certain lawful rights of criticisin, and that
when a drummer made an offer to sell goods 10 the representa-
tves who had to pay the bills, that the public or any single
individual might point to crrors, or discuss the value of
goods or systems offered to the public without heing threatened
by the vendors or their agents. T suppose Mr, MeDougall will
bring Chas. G. Horetzsky, C. E. to task in the same way
for the letters he has published in the London, Ont., Adver-
tiser on the same subject, [ think it is now time that Mr. Mc-
Dougall and his principals proved at least one-tenth of the
statements which they make in their printed pamphlets about
the efficiency of their systems now worhing in Great Britan,
and any Canadian municipality that  wishes to protect the
health and interests of its  constituents  should at least have
wisdom cnough to send an experienced and  disinterested
person to England to investigate a system upon which it pro-
poses to spend thousands of dollars, Tt is now in Mr. Mec-
Dougall’s power to prove to the public and the press whether
he or T am the biggest conard, and whether the system whoch
he is pushing is an efficient purifi ation system or a financual
stecess H. L. Mc¥XixsTry,
Toronto, July 2oth.

NEWFOUNDLAND COAL.

Very favorable accounts have been received from the new coal
mines near Grand Lake, Newfoundlard, now being opened and worked
under the Reid contract. Extensive boriggs have been made on three
of the scams resulting most satisfactorily, the quality of the coal
being excellent, and the thickness of the seams increasing. The
Imperial Institute, in a circular recently issued, furnishes the results of
an analysis of this coal. A small sample, about three ounces, had
Leen sent to the institute from the 6 fect seam for analysis. The
citcular states that the coal was found to be bright, clean and tough,
presenting an irregular conchoidal fracture, and the following results
on analysis *—

Fixed carbon c...iiiiiiinrcerntnincncncsencaes oo 4719
1) TSP [ 53
COKC tivriieninnnecncos soes o steessnsnaess o 5800
Volatilematter .. .oviee cviveiiietiies cevenes ceee 4109
Sulphur .ottt i e 733
Calorific value .....covvveener o o wr aeiieee. 63947

The sample caked fairiy well, furnishing a coherent, somewhat
brittle, coke. The ash is nearly white. This will probably prove to
be a good heating coal of fair quality, containing very httle sulphur,
though rather a low proportion of fixed carbon.

Number two sample from 2% feet seam weighed about two
ounces The coal was dull, rather brittle, but clean and not dusty.
The analytical results were as follows :—

Fixedcarbon .oovvvininniiiiiiiiiiiiiiiiee teeee 4032
Ash L cliiiiiiiil e o e .. 1305
Coke . vvivvien thviiiiiiie wes eenen ceeee oe D237
Volatile matter........ .... ... .. . e ee 3703
Sulphur .. ovviiiiiiiieiies n ae iieeel e 62
Calorific value.......ove civieian ciiee ool wees Gy35.

The coal burns slowly and cakes fairly well, furnishing a some-
what brittle coke. The ash is gray. This coal closely resembled the
former sample It must be remembered, too, that these are almost
surface specimens and the coal is likely to improve as the mine
deepens.  Should the coal seams develop according to expectations it
is ncedless to say that the bencefit to the coiony will be immense.

—In alecture before the London Chamber of Commerce, Wm.
Ogilvie spoke very plainly about the way in which lis name and his
reports had been used by promoters for their own ends. He said .
* My name has been quoted pretty prominently in a great many pros-
pectuses, and I bave been made to say a good many things that I
have never said at all. I simply say this as a warning: Do not pay the
slightest attention to any extracts from my reports. They may be
correct quotations, but they are often misleading I have no interest
in any company ; my solc object is to benefit my own country, Canada,
and the Empire of which it is a portion.”
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MINERAL PRODUCTION OF THE UNITED STATLES 1IN 1897-8.
(PRELIMINARY HTATEMENT.)
Complled for Tug Misgrat Inpustry, Vol VI,
By Richand P. Rothwell, editor of thy Engineering and Mining Journal.
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UNHEED S1ATES MINERAL PRO-
DUCTION IN 1897,

We give in the accompanying table the
complated statistics of the production of
mincrals and metals in the United States,
as collected and arranged for Volume VI,
of *The Mineral Industry,” which is now
in press. The total value of the mineral
production of the United States in 1897 was,
therefore, $7.46,230,982, against $737.958.761
in 1896. The values given are gencrally at
the mine or works; but with a few of the
principal metals—such as lead, copper or
zinc—this is not possible, and their values
are taken at the leading markets. The total
value of the output in 1896 exceeded that of
the mineral and metal production of all
continental Europe, and nearly doubled that
of the United Kingdom, the value of whose
mineral output in 1896 was, in round figures,
about $340,000,000, while that of Germany
was about $300,000,000, that of France
about $110,000,000, and that of Belgium
$100,000,000.

Deducting nccessary duplications, we find
that the total value of the production of the
United States in 1897 reached the sum of
$678 96,644.

This output is limited entirely to ores and
other substances mined in the United States
and to metals reduced from those ores. In
addition there was also a large quantity of

12tals reduced or refined in the United
States from imported ores or bas= bullion:
These are chiefly sent here for treatment from
Canada and Mexico. The total production
of this class reported was 584,083 ozs.
gold, 40,218,776 ozs. silver, 26,938,254 lbs.
copper, 4,099,390 Ibs. nickel, 92,117 short
tons lead, the total value of these metals
being $47.127,174. This output of metal-
lurgical works is altogether additional to
that recorded in the table. These metals
were obtained chiefly from ore, bullion,
furnace products and silver-lead imported
from Mexico, Newfoundland and Canada,
A comparatively small amount of gold and
silver ore and bullion comes from Central:
and South America. Also there was received
a large amount of pyrites from Spain and
Portugal, all of which contains a little cop-
per From British Columbia and Mexico
came chiefly lead-bearing ore and silver.
lead, from which a large part of our lead
supply is obtained. The nickel is all from
ores or matte produced by the mines at
Sudbury, Ont. We have not included in the
above quantities the iron smelted from
foreign ores, which is small inactual amount
and insignificant in comparison with the
total output; nor have we included the
manganese in foreign ores which enters into
the composition of the spiegeleisen and
ferro-manganese that is made in the Unitea
States The lcad industry is the one most
affected by the foreign material that is im-
ported, the quantity of copper being com-
paratively small.

We have given the production of the
different articles in metric tons (or kilo-
grams i the case of precious metals), as
well as the customary measures, for the
reason that the metric measures are those

recognized and used by almost all of the
civilized world, and are rapidly gaining
recognition in the few remaining countries
which have not yet fully adopted them. In
the United States they arealready legalized,
with the prospect of their compulsory and
exclusive use at an carly date. How desir-
able such a change will be can be best ap-
preciated by those who have had occasion
to collect or use statistics of this kind.
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THE QUIMBY SCREW PUMP.

By W, Bosser, MONTREAL

The novel deattire of the puinp s ats amplicty, utihamg as
it does a very sunple mechaneal principle e a very vuusual
vuanner for performing useful work,

As will be noticed by an inspection of the accompanying
ilhistrations, the Qumby pump consists of two parallel shafts,
on which are mounted the four screws that et as istons in
propething the water, so arranged that i cach pair the thread
of one serew projects 1o the bottom of the space between the
threaas of the opposite serews. The serew threads have flat
faces and peeularly underent sides, the width of the face and

used in conncctien with the gravity system, the pump section
is connected with the lower discharge tank, and the discharge
from the pump is elevated into the roof tank. The pump is
controlled by mieans of a float in the discharge tank, and a start-
ing box.

‘The Quimby electric pump, when applied to an clevator,
can be automaucally operated, thus doing away with the con-
stant care and attention required by a steam pump, Whether
operated by belt or direet connected to celectric motors or
steam engines, the Quimby pump has many advantages. For
waterworks, otl refinenes, or other service where liguids are
pumped through long pipe lines, any pulsation in e delivery
adds to the ditticulty of mmntaintmgg tight joims, The Quimby
pump, however, has an absolutely pulseless delivery, and at the

the bawe of the thread bemyg one-hali the pitch. The pump
cylinder fits the perimeters oi the threads, as shown i figure 2
Space enough is leit between the screws and the cylinder and
Between the faces of the mtermeshing threads to allow a close
running it without actual contact  There is no end thrust of
the serews in their bearings, because the back pressure of the
column of hquod is delivered to the iddle of the eylinder, and
the endwise pressure upon the serews m one direction 1s exactly
counterbalanced by a like pressure an the opposite direction.
The sucuon connection is shown it § m P, 1. and opens into
a chamber underneath the pump cyhinder. The power to drive
the pump is applicd to once of the shaits, and the second shaft is
driven by means of a par of gears, shown at G in Figzo 1. The
pump has a0 internal packing, no valves, and no small moving
parts

same time a very high cfficiency. l.ong series of tests show an
average efitciency of more than 55, per cdnt. from wire to wate-
o many instances tests have shown as high as 635 or 66 pe
cent. cfliciency.

The pump will readily handle thick products, such as paraf-
fine, hot tar, pitch, whue lead, melted sugar, glucose, soap.
lard, ctc. For this service, reciprocating pumps are not desir-
able, for the reason that heavy hquids are hikely to be churned
by the action of the plungers, and the friction of the material
passing through the valves and ports, gremly  reduces the
capacity and cfficiency.  Altogether the Quimby pump appears
1o offer a wider rauge for the wtilization of clectric power than
any other apparatus presented for some time past and 1 a ficld
also where cost of installation and operation are both very
important factors. —_—

The Quimby clectric pump 1s especially valuable in con-
nectton with the hydro-clectric operation of clevators,  When
used m constection with the pressure tank system, the suction
i connected with the elevator discharge tank, the pump dis-
charging inte the pressuse tank,  The pump s controlled by
wmeans of a preswire regulator and starting box,  When the
pressure in the tank falls, the regulator operates the starting
hox and the pump runs until the pressure hias heen restored in
the tank to the required number of pounds. By the peculiar
construction of the Quimby pumps there is no pulation. When

*Euract {-0m a paper vead before the Canadian Elcctrical Assoctation,

W, Edmonds, contractor, has begun the brick work of the
addition to McDougall’s foundry, Galt, Ont.

The outpumt from the Chicoutimi, Que.. 1 .ip mills is to be
exported from Quebee, a steamer being loaded cvery scecond
week.

The Brockville, Ont., city council has purchascd a site for
the factory of the Brockville Provision and Packing Company.
Plans and specifications are being prepared by Montreal and
Chicago cxperts, and an extensive plant including first-class
cold storage facilitics will be installed.




THE CANADIAN ENGINEER 101

THE STEAIl END.*

BY JAMES MILNE., .

In a paper read at a former convention of this association,
it was stated that purchasers of clectrical apparatus made very
careful enquiries as to the efliciency of same, the price being of
secondary iuportance.  If this applies to the electrical, why
should it not apply to the steam end as well 2 1 am sure that
there are very few plants where the proprictors, or those in
charge, enquire as 1o the efliciency of the boilers and engines,
the price with these items being the very first consideration,
generally. It is veey seldom, in specifications for steam plants,
that there is anythine said about the efficiency of the boilers,

. or the water consumption per horse-power at the engine.  This

I consider one of the most important points in conncction with
the steam plant.  There are engines running which are sup-
posed to be first-class and up to date, where the water consump-
tion per horse-power is ncarly double what it ought to be, and
it the management in some of these plants would go to the
trouble of calculating the coal consmmption per  clectrical
horse-power at the bus, I am of the opinion that the results
obtained would simply astonish them, I, mysclf, have records
of the coal consumptien of a plant, together with the total
meter readings, extending over a number of years, and allowing
for the loss on the line, together with that on the generators,
and although the plant was a non-condensing one, yet the
records there are not out of the way.  In another plant where I
was making a two days’ test as to the relative values of coal, I
found the coal consunmption per E. H. P. at the bus just double
the former plant, which might be considered high by some.
This sccond plant was condensing. The load was of such a
nature as to make the engine very unsuitable for the work.

I am inclined to think that builders of cngines should be
made to guarantee a certain steam consuwmption per indicated
h.p. at say 25 per cent. over-load, {ull load and half toad, and
that tests should be made to determine if the guarantee has
been fulfilled.  If the guarantee has been more than fulfilled,
let a bonus be given to the builders, and if not fulfilled, so much
to be deducted for every 1 per cent. below the guarantee; and
if it fulls below a certain amount, that is to say, the steam con-
sumption excceds a certain fixed value, the cngine to be re-
woved. or the huilders to aceept a nominal figure for same. |
think if means of this kind were adopted we wounld get engines
of a very high order.  Engincers, as a rule, arce content so long
as they get a fine looking card from their engine, but they very
seldom from these cards calculate the steam  consumption,
which is of vital interest. We have quite a large number of
good cngine builders in the _country, but the number guaran-
tecing their cfficiency is very limited indeed; in fact. I am not
awarc of any. If tenders are invited for a certain style of
cngine and the tenderers arc called upon to guarantee the
steam consumption per B. H. P, the party to reccive the con-
tract’is the one guarantecing the least steam consumption per
hi.p. hour, the cost being of sccondary importance.  After the
cngine has been installed and run for some time so as to gt
down to its proper bearing, carcfully conducted tests should be
made to ascertain if the guarantee has been fulfilled,

‘The matter of cfficicncy of boilers is also onc of great im-
portance, but it is not so casily arrived at. nwing to the differ-
ence in coal. At the same time, however, it would not be a
very difficult matter to fix on a ceitain coal for a staudard, and
to guarantec so many pounds of water cvaporated per 1b. of
that coal. AN boilers, T believe, should be sold by the Centen-

nial Standard, and should be capable of devd ping their rating *

with casy firing, showing good work with ordinary coal. and
should be capable of being forced 50 per cent. above their rating.
There was a recommendation something to this cffect made by
the Committee of Judges at the Centennial Exhibition, the
horse power being 34¥4 Ibs. from and at 212 degrees, which is
cynivalent to 33.305 heat units. We should get an cfliciency
closc on to 8o degrees with good boilers, and thic conld be
roughly determined with anthracite coal, and if we get 12 ths.
of water cvaporating from and at 212 degrees. we have approxi-
mately this cfficicney. the heating valuc of the combustible being
about 14.300 heat units, which is cquivalent to 15 Ibs, cvapor-
atea from and at 212 degrees. therefore So per cent of this gives
us 12 Ibs.  With bituminous coals we have not such uniformity,

*A paper read before the Canadlan Electrical Auodzdo':.

and it is necessary to determine its heating vidue either by the
coal catorimeter or chemical .unlysls

After our boilers and engines are insaalled, we have to f.!cc
the problem of ruuning them. It has often been stated thag
men could be got to do anything, men being more casily re
placed than mwachinery, costing practically nothing as it were.
I am of the opinion that this i$ wrong. Clieap men are numer-
ous we know, but are in the long run very expensive. Good
men are scarce, and nowhere is this more noucseable than in the
beiler room.  Good firemen are very scarce, coal shovellers
numerous.  In my humble estimation, credit is not given to the
firemen that should be. If a plant is run fairly cconmmically
as far as coal consumption is concerned, the engincer is more
apt to get this credit, but as a matter of fact all he does is to
turn on the steam and sce that the bearings are oiled. Now
amd again he may walk into the boiler room to ascertain if the
fireman is asleep or not. To have good firing the greatest of
skill has to be manifested to get the best results from the coal,
and where we are dependent on skill 10 get first-class resuhs
we are depending on a very uncertain quantity.  Too much
latitude is given the fireman in the matter of ¢oal, aud he has
it in his power to make or lose nearly a dividend for the com-
pany that employs him. Attention is being given to this subject
by the largest steam users in the country, whereby the duties
of the fireman are befng greatly rehieved by mechameal devices;
their action heing positive and not  dependent on skill, the
machines thus taking the place of the brains of the fircman.
This you will agree is a great step in advance, and makes cen-
tral station management very independent regarding firemen.

IMPULSE WATER WHEELS.*

By ]J. T. Favmer, Ma E.
{Corcluded)
11.—Nozsle .7532 in. diameter.  (a) Pressure 75 Ibs. per
sq. inch. Equivalent head = 175 feet.  Discharge = 120 gallons
per minute,

Speed. ! Horse Power. Efticiency.
[ |
{
402 l 3.68 38.5
301 3.10 65.0
018 $.34 8.8
6;3 439 6.9
750 ' 4.33 08.7
770 i 4.30 6;.7 -

—_—— T . - o . e

(1) Pressure 100 Ibs. per sq. inch. Equivalent head = 233
fccl Dlsclnru: =138 gallom pcr minutc.

Speed. Horse Power. Eticiency.
370 4.8 194
371 3.% 50.0
475 5.67 58.4
513 3-95 6o.;7
38 6.20 63.9
634 6.60 67.8
608 6.66 . G6S.6
756 6.88 70.8
Si13 ! 6.72 i 69.3
o1t i 6.35 i G6s.

In conncction with the 'ﬂ)ovc rcmlk it is mlcrcmng and
importam to notice that the highest actual cfliciency appears at
a speed which is about .9 of that which theorctically should
give the maximum cfliciency.

A most important difference between an impulse water
wheel and a turbine of cither the impulse or pressure type is
that the construction of the latter allows a larger arca of water
10 be applicd to the wheel for the same dimensions of whecl,
In the turhine the wetted surfaces bear a much larger propoe-
tion to the size of the wheel than in an impulsc wheel, and thosc
surfaces in the turbine are constantly in action, while in the
tmpulse wheel their action is intermittent.  When the head of
water is small 2 correspondingly large quantity ha< to be uscd
to give a required horse-power, and in this casc the turbine has
the advantage of passi~., a much larger quantity thap the
impulse whecl.  When the head is very large this feature of
thc turbine becomes a dludv'mtagc, as it becomes a diflicult

*From a Paper read before tha Canadln Society of Clril Engincers,
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problem to curtail the total discharge of water so that the total
power developed may be handled without mechanical inconveni-
ence by the working parts of the motor.

In order to develop considerable power, with a compara-
tively small head using an impulse wheel, one of two things
must be done: either the area of the nozzle and consequently
that of the vanes must be made very large, which is only prac-
ticable to a limited extent, or else the number of nozzles and
wheels must be multiplied. Thus the usc of impulse wheels
under small heads involves a large amount of machinery for
the power obtained. On the other hand, the impulse wheel has
many points in its favor, chief among which is its simplicity of
construction. which leads directly to the absence of mishaps and
to case of maintenance. The bearings are simple, being merely
those on the horizontal shaft, in such a position as to be easily
got at when necessary to make any repairs or adjustments,
There are no bearings running under water; and the bearings
are not subject to any other reaction than that due to the useful
effect of the water on the wheel; no difficulty is met with corre-
sponding to that of balancing the static pressure of the water
on a turbine, which becomes such an important problem when
large heads are being used. The impulse wheel has no water-
tight joints, as there is no water pressure to be maintained
among the working parts. The mechanism also does not con-
tain any parts which are likely to work loose or otherwise
become deranged and so lead to trouble.

An important point in determining the practical usefulness
of water motors is their adaptability to be run with a fair degree
of efficiency under a fraction of the full load. This state of
things is generally liable to occur either intermittently, as where
a number of loads are being continually put on and off the
mechanism driven by the motor; or periodically, as where for
portions of a day or week or year the work required from the
motor is heavier than at other times. Three methods will be
mentioned which are employed to vary the output of work from
the wheel. It was mentioned that three nozzle tips of different
sizes were supplied with the wheel with which the tests were
made. By changing these the quantity of water discharged
under a given pressure can be varied as the area of the orifice.
The power of the jet will consequently vary in the same ratio;
and so any change of load which can be anticipated and will last
for a considerable period can be provided for. The changing
of the nozzle tips need not be a very difficult operation. It is,
however,a very inconvenient plan to have to resort to toregulate
the output of power from the wheel. These wheels are some-
times built with several nozzles placed at intervals round the
periphery of the wheel. When this is the case the power can
be reduced by shutting off the stream from one or more of the
nozzles. The third method is to employ a valve or gate in the
supply pipe which can be shut off to any desired extent by hand
or by some automatic’ regulating machinery. This method is
almost always necessarily employed in addition to those afore-
mentioned. It will be noticed that the effect of the valve to
reduce the power is reached by throttling the water as it passes
the gate, thus reducing the pressure of the water as it reaches
the orifice and consequently reducing also the discharge. It
need hardly be pointed out that there is a great loss of efficiency
when the motor is running under a light load, as the pressure
energy which is not required to drive the machine is all absorbed
without useful effect in the resistance of the partially closed
valve. An idea of the actual efficiency reached can be gained
from a consideration of the foregoing results, obtained for the
small nozzle, for the range of heads from 120 to 300 feet. 1In
calculating the efficiencies previously given, the available work
was calculated on the assumption that the pressure under which
the test was made was the total pressure available. But if that
pressure is not the total available pressure as when the pressure
is reduced by throttling from 125 to 100 or 75 Ibs. per sq. in., then
the total available work must be considered to be the product of
the weigh"t of water used and the head equivalent to the total
available pressure before any throttling took place. In the
preceding remarks an attempt has been made to describe and
discuss the action of impulse water wheels, and more particularly
of the wheel on which the experiments described were carried
out: the question of efficiency has been illustrated and examined,
and the advantages and disadvantages connected with the use
of such a system have been pointed out. It is hoped that these
notes may throw some light on this interesting and importan¢
subject,

DUNCAN INTEGRATING WATT METER.

This instrument embodies all the essential points that go
to make it perfect in every respect. Its operation, like the lamp
and ampere hour meters made by the Fort Wayne Electric
Corporation and which are giving such good satisfaction,
depends upon the induction principle, so that it is very simply
constructed and entirely free from any commutator, brushes or
other rubbing contacts. It is also the lightest and most com-
pact induction watt meter on the market, so that it is very
casily handled and installed. It also has an accuracy on all
loads that is excelled by none. When once standardized it will
remain accurate for years, this being due to the permanent

magnets forming part of the retarding device being artificially
aged by a new process. Another feature that readily recom-
mends it, is a variable friction compensator with which it is
equipped. This is something entirely new and provides for
cases where the meter should run slow on one lamp after being
installed some time, due to the jewel becoming rough. This
is a complaint so familiar to the users of electric meters that it
does not require to be dwelt upon here. Suffice it to say, how-
ever, it does the work and does it well, and without interfering
or modifying the speed on any of the other loads. This meter
is also applicable to systems having a varying rate of alterna-
tions due to uneven speed of the motive power, registering
with extreme accuracy.

The principal elements employed in its construction are:
Series coils that are mounted upon a laminated iron core which
forms the greater portion of the magnetic circuit; an aluminum
closed conductor or armature in the form of an inverted cup;
and a shunt or volt coil mounted inside the said aluminum
armature. The series coils are traversed by the main currents
supplying the lamps or other translating devices, and magnetize
the iron core in proportion to the amount of current through
them. The volt coil is traversed by a current proportional to
the electromotive force of the circuit, and is caused to lag

behind the pressure by the addition of an impedence coil con-
nected in series with it. This lagging or difference of phase
between the magnetisms of the series and shunt coils causes
them to combine into a common resultant which rotates the
aluminum armature with a torque proportional to the watts,
To make the speed correct and reliable, an aluminum disc is
mounted upon the spindle with the armature and rotated be-

&



tween the poles of permanent magnets, toe resulting action of
which gives a speed exactly proportional to the watts or energy
passing theough thie moter The meter i made by the Fort
Wayne Electric Corporatioa Qe of these instruments is
being presenad 1o the cectrical depar ment of McGill Uni-
versity by the Fort Wayae B ectric Corporation. 1 i> 2 10-
bglit, Oh-cyeles, 125 volts Lilowatt hour meter.

"rms IMPORTANCE OF PROPER METHODS OF
ILLUMINATION.®

BY F. A, BOWMAN, A. L. E. E., NEW GLASGOW, N. S,

In the last few years, since the clectnicity supply business
has got beyond the stage of © systoms ™ and controlling patents,
there has been accumulated a great deal of most valuable infor-
mation in regard to improvements m the generating and dis.
tributing plant, and to the best methods of realizing in practice
the benefits from these improvements,  From time to time there
have arisen most animated discussions on the best system of
rates, and methods of charging for the use of the current. The
keynote of these discussions is the fact, brought to light by the
accamulated experience of those companies that have been sup-
plying clectricity for some years, that the fixed charges grow
steadily with the maximum demand on the plant, and that there-
fore the customers should be educated to use the current as
many hours per day as possible. This is a mauer of the most
vital importance, and every central station man in this associa-
tion should pracure a copy of Mr. Arthur Wright's paper on
“The Profitable Extension of Electricity Supply Stations.”
read before the National Electric Light Association at Niagara
Jast year, and also one on the ** Cost oi Electricity Supply.” read
by him before the Municipal Electrical Association w England,
and to study them until he knows them by heart,

It should be distinctly borne in mind, especially by the
smaller companies, that 10 do a growing and really successful
business, something more is necessary than to merely induce
your customer to put m so many lamps and then to get as much
pay as vou can from um for them. It s now clearly demon-
strated beyond a peradventure that the margin of profit is as
narrow in the central station business as in any other, if not a
great deal narrower, and that even when there 1s no competition
from gas or a rival company the closest cconomy and best man-
agement are necessary to yield a profit to the sharcholders and
provide for future contingencies. In view of this the manager
should realize that he must educate lis chentele and give them
the best satisfaction in every way, Too many managers arc sa-
isficd when they have succeeded i persuading a customer to
take a certan number of hghts.  If i addition they are giving
full pressure at the lamps and a rehable service they consider
that thar duty to both the company and the pubhc is donc.
Now, this 1s a wrong prinaple.  Attention should be pad to
the purpose for which the hight is reqwmred.  Take for example
a shop. The purpose for which it is to be used, its size, the
height of cciling. finish of the walls, kinds of goods to be dis-
played and sold, arrangement of counters and show-cases—all

must be noted and considered. 1t is uscless to attempt to light
a modern drug store and a ready-made clothing store in the
same way, and expect cqually satisfactory results in both cases.
The manager should be looked upon as authority on mcthods
of lighting. and if he gives the matter a reasonable amount of
attention he very soon will be. He must remember that he is
adealer in light and to be a successful one must know all abous
it—-how it is best used and what are the latest fashions in it. If
you o to a tailor for a suit of clothes you expect him not only
to sell you the cloth and to makc up the suit so that it will it
you fairly well, but you expect kim to he able to tcll you what
are the latest styles and fashions and which of them arc best
adapted to the purposce for which you want them. Some man-
agers will say. " Oh, I have a class of enstomers who do not
carc about fitung up nicely and will not spend moncy on it.
All they want is that T will ran the wires in and hang the
lamps on cords as cheaply as possible.” This man is mistaken.
There is no community that will take clcctric light at all where
a decided amount of cducadon cannot be carned out.  Educa-
Jon of his customers 1s a very matenal part of the work of
cvery successful manager i the clectrical business. and 1s one
of the pnnapal reasons why the business gannot be properly
carrricd on by somc one who has a numbcer of other interests
to look after as well. The manager must study this question of

*A paper tead before the Canadian Electrical Association.
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proper illumination so as to master the main principles necessary
to a clear understanding of it.  He must study Ius cusiomers so
as to know what their tastes and requiremenis are. e mms
carefully watch the advertisements in the techarenl journals aul
the catalogues that are so plentifuily dissnbated. anl many of
which contain accurate and valuable information, and then cor-
respond with the advertisers to see if the articles that strike
him as suited to some of his customers can be brought within
their reach, Then he must canvass carefully and patiently, and
if he fails one year must try again the next, because by thm
time he will know better how to work, his customers® ideas will
have advanced somewhat, possibly prices will have dropped a
little.  The net result of all this is that he at last secures a con-
tract for fitting up that is a pleasure to him to undertake and
gives eminent satisfaction to the customer when done.

When first installing lights in the smaller towns and villages,
chicap. but not poor work must be done to get the light intro-
duced. but it should be looked upon as introductory only, and
later on an carnest and continued cffort be made to weed it all
out.

A very common case that arises is that of a custdmier occu-
pying a shop who is always making trouble about the bills. He
has a certain number of lights strewed about without any
definite arrangement, onc switch to shut off the whole thing
when hie leaves, no shades, no reflectors. and the shop is half
dark when all the lights are on. and if lic is on mecter and turns
off a few to save money he has not light enough to do his work.
The result is he js constantly growling himsclf and making
others do the same.

When a case of this kind comes up the manager should go
1o him and suggest that by rearranging things he can have
better satisfaction for less money, talk the matter over and work
out a scheme that will put the light just where it is wanted,
and add a few switches so that the groups of lights can be
readily turned on and off.  After the exercise of considerable
tact and unlimited patience the customer will hegin to be con
vineed and finally consent to refit.  When this is done and the
lights placed just where wanted, very possibly lamps of smaller
candle power than before can be used on some of them. The
result is a well lighted shop, which is a good advertisement for
both the customer and company at-a somewhat reduced cost
to the customer and satisfaction all round.

The fewer lights the customer can install and yet get satis-
faction from, the longer hours he will burn them all. and so
tend to smooth off the peak of his individual load line. And
the cheaper he can do it while still yiclding a profit, the better
for the comy 2ny. as he is an advertisement and attracts others.
Five customers, cach of whom has ten lights and uses them all
three or four hours cach night, are better than onc with fifty
lights who uses them all for onc hour and thea turs o a.
many as possible.

It must be clearly borne in mind that the candic power of
a lamp and the = wunt of ilumination we get from it are two
entirely distinet aings.  The uscful illumination is the amount
of light reflected back to the cyc by the objects oa which the
light falls, and the quantity and quality of the light so reflected
is the important and controlling factor, ut the candle power
of the source of light. The unit of illumination i the ~ candle-
foat: ™ that is. alight of ohe candic power onc foot disian: irom
the object to be illumincd. This is a comfortable light for
reading.  The illumination is given by the formula:

Candle nower

Distance in feet*
Thus a 16 candle power lamip g feet away gives 1 candle foot of
illumination.

The illumination yiclded by a cerain limp can be very
materially increased by the use of reflectors. The illumination
of an objcct which when below a small light is t can by in.
creased to 23 by a paper reflecior, to 30 by a white glass one,
to Gg by a polished onc. and to 260 by a silvered glass hemis-
pherical ane  White reflectors throw a very nice soft light and
smooth off the cdges of the shadows so as to produce a very
pleasing cffect.  In using them it should bhe remembered that
the ordinary law of reflection of light. viz. that the angle of
rellection is cqual to the angle of incidence docs not apply to
them: but that the rays of light at whatever angle they may
strike the refizetor spri~t o7 f-am it in livs perpandizaiar to
its svrface.  Coascuently there should be no attemat at the



mathematical shapes of optical reflectors, but large flat surfaces
must be used. They should always be painted a dead white.
The enameclling of rcefiectors to have a shiny surface is a mis-
take; they do not give as good an effect to begin with and
even the best rapidly lose their gloss.

The following table, due to Dr. Sumpner, gives the reflect-
ing power of various surfaces and shows what a wide variation
in the number of lights required for a given illumination may
be caused by a change of interior decoration:

White blotting paper.............ooouits 82 per cent.
Ordinary foolscap .........coocvvieen e 70 ¢
NEWSPAPELS + v vvuereneiineinnnaeaeenns 50-70 ¢
Yellow wall paper ..........covviinnnn. 40
Blue paper .......oiiiiiiiiiiiie 25 - ¢
Dark brown paper...........o.ooovoiiann i3 ¢
Dark chocolate paper.................... 4 ¢
Plain deal (clean)............... .. ... 40-50
Plain deal (dirty).......ocoviiiiiiii 20
Yellow painted wall (clean)............. 40 "
Yellow painted wall (dirty)............. 20
Black cloth ...... .. ... i .z
Black velvet ....... .. ool 40

When studying out the lighting of a given place we must
consider whether we merely wish for a general sense of the space
Leing nicely or brilliantly lighted, as in a ball room or dining
room; or whether particular spots or objects need to be clearly
illuminated, as the goods in a shop or the tables in a library.

The most important step to good illumination is to secure
to the utmost extent possible that no bright spots or lines of
light shall strike the eye. The moment the eye sees the source
of light it closes itself up for protection from the direct rays
and consequently cannot receive as much of the light reflected
from neighboring objects, and therefore does not see them dis-
tinctly. The following experiment will illustrate this very
clearly: Take a shop with two show windows and hang the
lights in one window about the level of the eyes, as is so com-
monly done, and in the other put the same number of lights
in good reflectors close up to the ceiling. Now go across the
street and note the result. In the first window the goods on
exhibition are fairly well lighted, but it is a discomfort to look
at them long and nothing is seen behind them. In the other
window the goods ire shown up beautifully and you can look
at them as long as you wish and at the same time can see right
back into the shop and see the goods on the shelves and
counters.

In the smaller towns and in many cases in the larger ones
the question of getting exactly the best illumination and effect
from the lights must be subordinated to that of the cost both of
the fitting up and of the current consumed. Also a certain
amount of deference must be paid to the ideas of the owners.

Thus in lighting show windows the very best method is to
light them from overhead, or from the corners, with lamps in
deep and powerful reflectors that will throw the light directly
on the goods to be shown and will shield it from everywhere
else. If it is necessary for the proprietor to be as economical
of light as possible this can hardly be done, as these lamps are
useless for general illumination in the shop. In such a case as
this clusters under good flat reflectors on the ceiling
of the window are best. These show the goods in the
windows very nicely, they make the front look much brighter,
and at the same time throw a very considerable quantity of light
into the front part of the shop where it is most required.

An exceedingly common case is a shop from 20 to 25 feet
wide, 40 to 50 feet deep with two show windows, the ceiling
being from 10 to 12 feet high, and used for dry goods, tailoring,
groceries, etc. A very good arrangement for this is to put a
three-light cluster and flat reflector in each window, and three
similar three-light clusters down the centre of the shop. The
main switch should be placed at a convenient ‘spot near the
door by which the employees enter and will of course turn on
all the lights. Another switch should then be arranged to turn
off the window lights, and another to turn off two lights in
cach of the clusters in the centre. This will be found to be a
most convenient and economical arrangement for the customer.,
who can proportibn his light to the weather and amount of
business doing. While the central station man will find that,
if the shop is open in the evenings at all, the whole of the lights
will be on long enough to cover the maximum demand, or
standing charges.

These clusters should not be more than 10'6” from the
floor; were these lights raised to 15 feet the direct light from
them would be reduced one-half, calling for double the number
to produce the same illumination, but since in this case the
reflection from the ceiling and walls would be somewhat in-
creased, probably an increase of 50 per cent. in the number of
lights would be sufficient,

Drug stores generally call for special treatment, and the
lighting must be made to harmonize with and to show off the
fittings. Brackets on the top of the shelving and a handsome
electrolier in the centre are generally very acceptable, but as
the result desired is more in the way of brilliant effect than of
mere illumination for the showing of goods, each case must be
studied out to suit the purse and the tastes of the persons con-
cerned.

In the matter of churches the great desideratum is the even
distribution of the light, with absence of shadows and the total
avoidance of all spots or lines of light that will strike the eye
of the congregation, or of the minister, especially during the
sermon. The minister, the choir and the organist of course
require plenty of light, and it often calls tfor considerable
ingenuity to supply their needs without having a bank of lights
most unpleasant to the congregation. If such a group of lights
cannot be avoided it should be provided with a switch within
convenient reach so that it can be turned out during the ser-
mon. In Anglican and Roman Catholic churches which have
chancels separated by an arch from the main body of the build-
ing, the lights can often be arranged on this arch so as to
be entirely hidden from the congregation and yet throw a very
pleasant light on the choir and reading desks.

Lodge rooms should be well lighted, and as they are often
finished in very dark colors this is a difficult matter. The lights
should be divided into groups controlled by switches, and those
at the desks of secretary and treasurer are often wanted to be
independent of the others in the room. A dimmer is a valuable
addition and should be arranged to control all the lights except
those just mentioned. It should be a regular theatre dimmer
of ample capacity. Lodges are not as a rule paying customers
because their use of the light is irregular and the income per
light from them very small. Nevertheless it pays to give a good
deal of attention to the fitting up of them, because many get
educated to good lighting through them whom it would be
difficult or impossible to reach in any other way. Tt will require
a good deal of work to get the first one well done and

especially to get the dimmer introduced, but after that it will
be comparatively easy.

SOTE NOVELTIES IN SWING BRIDGE CONSTRUCTION
ON THE TRENT VALLEY CANAL*

By R. B. WoopworTH.+

The Trent Valley Canal, now in process of construction
by the Dominion of Canada, is projected to extend from
Georgian Bay through the province of Ontario to Lake
Ontario, and is expected to be of great public value as a water-
way. Its construction has naturally demanded numerous high-
level and swing bridges.. Several of these were erected during
the past year by the Central Bridge & Engineering Co., of
Peterborough, Ont., and the purpose of the present paper is to
describe certain peculiarities in the construction of the two
more important of these, in the design and detail of which the
present writer was directly interested,

These were the swing bridges to carry the Grand Trunk
Railway over the canal at Nassau, Ont., and the Canadian
Pacific Railway over the canal at Ashburnham, Ont. The
former had a clear span of 21714 feet c.toc. of end lifts, and
the latter a span of 187 feetc.to c. of end lifts. Both were of
the same general design. riveted lattice trusses with minor
differences due to the different lengths of span and the
idiosyncracies of the men who. framed the new Canadian tariff.
When the material for the long span was ordered angles were
most economical; when we came to detail the short span the
fariff had made it preferable to use channels. Both were figured
for the loadings given under Class II. of the 1806 specifications
of the Department of Railways and Canals, viz.: the dead load
of the spans themselves. cross ties, rails, etc, at 500 lbs. per
lineal foot of span, and a rolling load of two 112-ton locomo-

*From the Engineering News.
tDraughtsman Carnegie Steel Co., Pittsburg, Pa,
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tives with a uniform train load of 3,000 lbs. per lineal foot. For
the longer span this gives a loading on the turntable, when the
bridge is swinging, of about 800,000 lbs. The general style

/8/‘5:3———““-- (/" Disgonal Sway Rods
S
AParels 0F 25" IT0x - 4Panels of 25

of construction is shown in the diagram, Fig. 1, and need not
detain us except to say that all connections were riveted with
the exception of the top laterals and the pin connections for
the eye-bars and sway-rods connecting the trusses to the central
tower. The peculiarities of the construction were three: The
turntable centre, the central tower, and the end lifts. The design
of the latter is the especial property of W. H. Law, of Toronto,
at that time the engineer and manager of the company. The
device is based on the use of the toggle-joint, is very simple to
construct, and most effective in operation.

Central Tower.—In most swing bridges of ordinary types,
whether rim or center bearing, we have to do in the ultimate
analysis’ with beams of complete or partial continuity, and have
to take care of shearing stresses transmitted across pivot or
drum, and provide special devices to prevent hammering of the
truss ends. In the bridge under consideration the rolling load
can produce stresses only in the span on which it may be; and
the trusses when closed may be figured as simple spans resting
on their own supports and completely discontinuous. The
turntable is surmounted by a braced tower, Fig. 2, on which
rests forged steel links turning on 4 15-16 inch pins, and them-
selves carrying similar pins to receive the ends of the eye-bars.
When the bridge is closed these eye-bars can receive no stress;
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ter. These rods only come into play in the case of accident to
the links, and are emergency safeguards and wind braces.

The central portal is double, as shown; one set of bracing
acting with the links, the other set giving rigidity to the tower;
the whole forming very efficient protection against accidents
common to canals as well as against high winds.
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Turntable Center.—This was designed for the express pur-
pose of reducing shop cost by keeping the radial girders of full
depth throughout their length. The load from the bridge is
delivered to the drum by 16 radial girders which receive it
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Side Elevation.

when the bridge swings, the trusses are simply hung by them
to the central tower—a form of construction’ most simple,
effective and economical, easily computed and most practicable
in the shop.

It is quite possible, of course, that by some accident or other
—a knock from a boat, say—the links at the top of the tower
might be drawn over so far to one side as to fail to return to
their normal position when the bridge is swung back to its
position when closed. To obviate any mishap of this kind,
diagonal sway rods 1 inch square are introduced extending from
the pins at the hip to the central tower. Here they connect to
2 inch pins which travel in siétted holes 4 inches in length,
giving each pin a movement of 1 inch each way from the cen-

Center Lire.

L33

. 3
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Half Transverse Section.

from 8 bearing beams—that is, from 8 points of support. The
turntable is combined rim and center bearing—and 250,000 lbs.
rcach the center, while 550,000 Ibs. go to the 36 rollers. The
center, Fig. 3, of cast-iron or steel, terminates in its own pin,
and the form of construction reduces somewhat the amount of
power required to turn the bridge; with this additional feature
that the necessity of using bolts is entirely done away with, The
steel center plate was riveted to the cast-iron center in the shop
and the field riveting was then ecasily done without any special
danger to the center.

The whole structure as thus designed merits attention from
the manufacturer’s standpoint, and its description may be of
use in the further perfecting of shop detail, most centers heing
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an outgrowth from the design of locomotive turntables, while
this is an original creation out of hand.

THE EAST WILL BE EAST AND THE WEST BE WEST.

Editor CANADIAN ENGINEER :

Now tHut the convention held in Montreal last month is a
thing of the past, I desire, whilst congratulating those who
helped to make it such an immense success as it undoubtedly
was. to draw your attention to one cloud, which though only
the size of a man’s hand at present might, if allowed to spread,
assume dimensions great enough to swamp our whole associa-
tion. 1 refer to the action at Thursday morning’s session with
regard to the matter of inspection, when it will be remembered
ome of the Toronto delegates. first premising that that city was
not interested in the matter at all, proposed a committee of four
to deal with the matter, consisting of three representatives of
electric plant companies (two of which do not do wiring), and
one alderman. I have no fault whatever to find with the gen-
tlemen chosen, but T do object to the very class which of all
others are interested. i.e., construction men, not being repre-
sented. This was pointed out clearly to the mover, and his
courteous seconder even asked to add to the amendment stch
representative, only to be met with the curt rejoinder, “I
persist in my motion.” Now at the risk of appearing personal,
of which T disclaim any intentien, T consider the matter is of too
great importance to the association to be “ mealy mouthed.”
and therefore have to say (and T am not the only one), that for
any member to carry such high handed proceedings, is a state
of things the sooner remedied the better. We have bitter ex-
perience of West versus East in our own city without wishing
to inaugurate it in our association, but I warn the members that
if any clique attempts bull-dozing Quebec Province they will
find that she is both able and willing to take care of her own
interests, electrical and otherwise.

Whilst not altogether agreeing with the main motion I can-
not but favorably contrast the fairness of its mover as compared
with that of the mover of the amendment, in offering to with-
draw his amendment provided a representative of a construction
firm was added to the motion.

1i the Toronto delegate’s intention was to demonstrate that
the association was only in the interests of electric plants, he is
treading on still more dangerous ground, as the telephone and
telegraph representatives will quickly prove to him, or if
again, he intends to arrogate to himsel{ the functions of a
little pope he will find his following grow beautifully less, so far
as this province is concerned, if he interferes in matters in
which, admittedly, he has no interest whatever. 1 would like
to ask you, sir, what is the total membership of the Electrical
Association ? What proportion of the Executive Committee
are Ontaric members and what Quebec ? Apologizing for thus
encroaching on your space. MONTREALER.

Montreal, July 4th, 1898

ELECTRIC HEATING.

The inventions that have recently been put on the market
by the Dominion Electric Heating & Supply Company, Ltd.,
of Ottawa, mark a distinct advance in elecirical heating appar-
atus. The appliances manufactured by this company relate not
only to house and car heating, but to domestic cooking, laun-
dry work, tailoring and clothing manufacturing, har manufac-
turing, and other branches of heating where gas and other fuel
have Hhitherto been in use. A representative of The Canadian
Engineer called at their works in Sussex street, and saw water
boiled in seven minutes in kettles of a size similar to American
electric kettles that require 15 to 18 minutes to bring water to
the boiling point. The company guarantee to boil water in
seven minutes at a voltage of 110, Like efficiency is obtained
in their other heating devices. This high efficiency is attained
by a new composition which, paradoxical as it may seem, is at
once a good radiator and a good insulator, and which more-
over will last infinitely longer than the enamel plates and disks
hitherto used in electric heating apparatus. In the heaters
hitherto in use all depends on the durability oi the enamel. OUnce
that becomes cracked or broken the efficiency of the uten-
sil is soon impaired, and finally destroyed. The conductivity of
the ordinary enamel disks is from eight to ten as compared
with from fifty to fifty-five of the Dominion Heating Company’s

discs, which can be heated to a degree that would ruin an
enamel disc in a few minutes. A test of one of the Dominion
Company’s discs was made by a continuous use for over a ycar
night and day at a high tempcrature, and at the end of this time
there was no sign of oxidation in the resistance coil. The com-
position used by the company has a dark and roughened sur-
face and can be applied in such thin coats that there is very
little resistance to heat through, which is one of the secrets of
its efficiency. Over 2,000 various heaters have been manufac-
tured by this company, and time is rapidly proving their
superiority. The catalogue issued by the company describes
electric frying pans, sauce pans, pancake griddles, fiexible heat-
ers for water bags, tea kettle heaters, chafing dishes, eleciric
tea and coffee pots, broilers or toasters, cake cookers, portable
stoves, glue pots, immersion plates for heating baths or wash
water, curling tong heaters, tea and coffee urns, bar water
urns, milk heaters, plate warmers, foot warmers, flat iron heat-
ers, goose irons, air heaters for bath and other isolated roos,
electric office heaters, library radiators, as well as car heaters,
cooking stoves, etc. .

Peter McGregor, inventor of this special composition, was
born in Glasgow, Scotland, and began to study electrical
depositions and japanning while employed in the Milton foundry
in that city. He afterwards learned the pottery business and was
employed in Moreland’s Castle Espie Works, in the county of
Down, Ireland. Coming to Canada in 1873 he started the
Ottawa Pottery Works in the following year. In 1879 he was
awarded the bronze medal presented by the Princess Louis for
original designs in pottery.

FRASER VALLEY RECLAMATION.*

BY R. E. PALMER, A.M. CAN. SOC. C.E.

The freshets or floods of the Fraser River. British Colum-
bia. occur as a rule between the latter end of May and the
middle of July, caused principally by the melting of the snow
upon the mountains. In the reclamation of portions of the
delta lands of this valley, from these freshets, the most diffi-
cult part of the schemes at present adopted is the satisfactory
design and building of the sluice boxes and flood gates. Up
to the present time, that portion of the delta reclaimed lics in
patches, each portion being protected by itself, and not con-
nected with any other portion. Generally these patches or
valleys front on the main river, and are surrounded on all
sides, with the exception of the frontage, by high lands, which
discharge all their drainage upon the flats. This water finds
its way over these flats through sloughs and creeks which dis-
charge into the main river, during the low or ordinary stage of
the water, namely, from August to the end of April,

The system of reclamation adopted up to the present day
has been that of the construction of dykes or embankments, of
different dimensions, along the banks of the river, from high
lands to high lands, and of the building in the creeks or
sloughs, over which the dykes would pass, of flood gates, and
sluice boxes as they are called, which are so constructed as to
close during the high water, preventing the river water from
backing up the sloughs and flooding the prairies. They are
constructed also to open, so soon as the water in the river be-
gins to fall lower than in the sloughs, and drain the prairies,
the sloughs during the period when the gates are closed acting
as reservoirs, to hold the ordinary drainage from the surround-
ing h.ills. In ordinary cases the slougns have not e¢nougn
capacity to hold the drainage during the time when the gates

are closed, and pumping has to be resorted to, for about a
month in the year.

One of the most difficult operations connected with these
schemes is the proper designing and construction of these
boxes. It is a very difficult matter to keep them tight, and the
material in and surrounding these sloughs is such that when
once the slightest leakage occurs, under pressure, it is a very
short time until the whole box finds its way into the river or
up the slough. Again the many and varied kind of sloughs
and creeks, the different classes of material through which they
pass, varying from gravel and sand to silt and clay, the fact
that some discharge into the river wnere there is a regular
rise and fall due to the tide, while others discharge at points
where the tide does not reach—(the gates of the former having
of necessity to close and open during each tide, while in the

*A papet read before the Canadian Society of Civil Engineers.
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latter they need only close during the ireshet)—all tend 1o
require very carcful exanunation and much experience hefore
deciding  upon the proper design  for the gates.  In fact,
almost cevery locabity requires a gate of a design unique in it-
self, with some special features differmg probably very materi-
ally from that required o Jovality not half a mile distant.
The boxes reguired for the sloughs located on the river above
the effect of the tudes are subjected to a very severe test and
strain during high water.  They are often subjected to a pres-
sure of water due to a head of from 18 to 20 feet and lasting
from a month to six weeks.  On the other hand, those located
on that part of the nver afected by tidal waters are relieved
twice cvery day during cbb tide.

The wrniter gives a deseription of two of these boxes built
by him, one i March, April and May, and the other i August
and September, 1896, all being under the same contract.  They
are bmlt i two sloughs, discharging into the Fraser, through
what is known as the Matsqut Prainie.  They were designed
in 1893 by Fred. J. L. Tytler, C.IL., at present  supervising
engineer for reclaiming lands for the Provincial Government
of British Columbia, and were buidt with several changes
under contriact by the writer. 1t may also be mentioned that
in cach of these sloughs prior to the construction of the ones
described.  there had been built three different and  distinet
bouxes, cach of which had succumbed to the effects of the
freshets, and had beea torn apart or scoured out, and carried
by the flood for long distances over the prairies. One of the
present boxes, the only one built at the time, was subjected
to a very heavy freshet in July last, the water in the river
reaching to a point only 2 feet 11 inches below that reached
during the disastrous flood of 1894 but although the work was
barely completed when the flood came, and had in conse-
quence barely reached its true bearing, still there was no sign
of leakage. or scour, or damage in any onc¢ particular,. The
lumber used in the boxes was all of rough sound cedar, with
the exception of the clappers or doors, which were of dressed
Douglas fir. The boxes are identical in design, cach being
Ro feet long by 26 feet wide by 3 feet 8 inches outside measure-
mwent, having four openings cach 4 feet by 5 feet. They have
also cach an entrance apron 30 fect x 4o feet, and a discharge
apron 6o feet x 4o feet, cach contains about 99,000 feet B.M.
All spikes were specified to be galvanized.

The most importanmt part of the work is the method of set-
ting the box. and the proper placing of the brush and clay and
Jackets, and this will he now described. At this point of the
Fraser River, there is an ordinary rise and fall of tide, due to
the backing up of the river, of about 41 feet, while during the
freshet no difference of rise and fall is pereeptible.  Both bhoxes
being identical in design it is only necessary to describe the
manner of placing one—the most diflicult—and located 1in what
is hnown as No. 3 slough. This stough is about 8o fect wide
at the top, and from 25 to 30 feet deep, with water at the time
of construction about 10 to 16 feet deep. It drains a large por-
tion of the prairie, besides  receiving a large creck from  the
surrounding halls, and as the weather was very wet at the time,
it was necessary for it or the off-take ditch to carry away a
large amount of water. The banks of the slough sloped at
about 345 to 1 and were interwoven with roots, and gave sigus
of sliding from adjacent springs and sceepage of water.  The
mcethod devisud and afterwards adopted for  placing the box
was to butld a temporary dam a short distance above the site
ot the box. another a short distance below the site, excavate
an off-take ditch, and having pumped out the portion of the
slough between the dams, to commence operations. The off-
take ditch was excavated through farly good clay. bang about
12 feet wide at the bottom, with side slopes of about 1 to 1.
and varying in depth from 4 to 14 fect.  In constructing the
upper dam a crib of logs was first built across. notched down
and sccurcly dnft-holted together, the logs on the upper side
having a battcr of about 6 inches to the foot. Along the upper
sude were  driven sheet piles, consisting of 3 and 4 inches
plank which penetrated from 3 to 8 feet into the bottom, but
on account of the presence of many sunken logs and stumps,
it was imgpossible to get all the plank down to a proper bear-
mg, but they were intended merely to hold the brush and
carth. afterwards conveyed in, from being swept down by the
current so soon as it was deposited.

At first it was considered practicable to  commence this
sheet piling at onc side, and continue along. finishing at the
other, but it was found that the banks were of such a treach-
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cious nature, that the increased current due to the narrowing
of the channel, would scour away the banks more quickly than
the sheet piles could be driven, and thus destroy the location
of the box. It was then decided to commence at both ends,
make them thoroughly  secure, and work toward the  centre,
This was done, the sheet piling from each side being closely
followed by laborers dumping carth to form an enbankment on
the upper side of the crib, keeping plenty of brush on the out-
side, to prevent the carth being scoured away by the current.
After having procecded thus toward the centre, and whea the
current became too strong, due to the narrow opening to hold
the earth from being washed oway. the gap in the sheet piling
was closed. and the backing deposited as soon as  possible.
But the material in the bottom of the slough was of such a
treacherous nature, that no sooner had the water on the upper
side begun to rise on the piling than it broke through under-
neath, the water following the piles down, where it encoun-
tered a coarse, red sand, which was soon scoured out, and in
a very short time an open channel was made underneath the
pilling.  Sacks were immediately obtained aad filled with carth
(about t.200 of them), and these dumped imto the channel or
hole with loose hay and earth, finally held the current until a
Jorge carth embanhment was built across. No more trouble
was afterwards encountered, although it was subjected at one
time to a pressure due to a 2;7-foot head. The lower dam was
built in much the same  way. but with less difficulty. there
being only a ¢ foot tide to contend against.  The specifications
required all ooze, logs, sticks or perishable matter to be re-
moved from the bottom of the stough, between the two dams,
to a maximum depth of 6 feet below the bottom of the box,
in order to sccure a proper foundation on which to lay the
brush and clay. Should the material below that be soft and
mushy. then wild hay was to be tramped in below that again,
until a firm bed was obtained.  But it was to bz left to  the
iudgment of the engineer as to how deep up to the six feet the
excavation was to be made.

After having pumped out the location—a centrifugal pump
with a 4 inch discharge having been used with a maximum
lift of about 15 fcet—the bottom of the slough was carefully
cxamined and the material tested. The first 2 fect or there-
abouts consisted of core. slime, brush, logs. stumps and cvery
mmaginable kind of worthless matter.  Benceath this for from .4
to' G feet was a hed of silt, of a bluish color, containing minute
particles of mica, and very gritty to  the touch,. but the
particles of sand being fine.  This when left in its natural bed,
and not disturbed. is impervious to water, but once it is moved
and displaced, and exposed to the action of water under pres-
sure, it becomes a veritable quicksand.  Bencath this was a
bed of fairly coarse, red sand.  After having made this exam-
ination, the cause of the former boxes having been scoured out
wias apparent to the writer. They bhad been constructed in the
form of coffer-dams built by driving rows of sheet piles braced
to ordinary piles, and filling the intervening space with carth
or clay. These piles have penetrated this bluish silt, and were
driven into the red sand.  When the water acquired the neces-
sary lead on the outside. after the closing of the gates, it fol-
lowed down the’ piles through the silt, into the sand and up
again on the other side. The intervening  carth was  soon
washed out. and with 1t the bottom of the piles, until a channel
was formed underncath, and very httle time clapsed before the
whole structure was scoured out.  After having been enhght-
ciied as to the nature of the bottom, it was decided to lay the
toundation upon this bed of bluish silt, without disturbing it
more  than necessary.,  This was done after all the decayed
material—logs, ovze, cte.—had been removed frem the bottom,
and all roots, slides and loose material cleancd off the sides
of the banks. and proper slopes of about 1'% to 1 excavated
from them. The foundation under the box proper was built up
of clay and brush, that under cach apron of rip-rap. The
specifications for the clay read as follows: “To be of first-class
quality, and when kneaded stiff into a pyramid of an inch or
fo in height, and innmersed in water, will remain intact for 24
hours without crumbling.  The brush was to be of green
bushy fir or cedar trees, of young growth, not morc than 15
feet in length, when the stem is cut close to the head, which
it shall be, or limbs similar in character.” The separate limbs
were afterwards practically excluded, and bush allowed much
longer than specified, which scrved the purposc better. The
tirst intention of the writer was to obtain the clay from a bed
about a mile up the slough, above the site of the box; but after



the temporary dams had been bbb, a great quantity of  rain
tell, and as the off-take never was muended to caery off all the
dramage, the water backed up, so that the clay could uot be
reached.  Another bed of blue clay of excelient quality  was
then Jocated on the mver bank, about two miles below the
mouth of the slough, and was conve: &d by steater and scows
at a heavy expense, :

The foundation was laid as follows: A bed of thus clay
wais deposited on the bottom of the slough about 2 feet in thick-
ness, and 8o feet in length, that s, under the site for the box
proper. This was lad in layers a few iches i thichuess, care-
fully spread and levelled, and well tramped and pounded down.
On the top of this was laid a row of brush with butts to the
el These small trees were Laid close together longitudmally,
from one side of the slough to the other, and at one end of
the foundation.  The branches standing up were “mcked”
order 1o fet them lic close.  After the first row  was  laid,
another was placed on top partally covering the first layer,
similar to shingling a roof, butts all lying out in the same way
as number one row. Then another row was laid in a similar
manner, until the Jayer of clay below (8o feet in length) was
covered for about two-thirds the distance from one end, or be-
tween 30 or Go feet.  After this had been completed, a layer
of clay was laid on top from 184 to 2 feet in thickness, cover-
ing ' ¢ whole foundation  This was thoroughly compacted.
and tramped down with horses and then levelled up.  Upon the
top of this clay was laid another layer of brush similar to the
lower layer, but this time commencing at the opposite end of
the foundation butts out, and extending for about two-thirds
of the way towards the first end, and tws overlapping a por-
tion of the first layer of brush, but care being taken that there
was a good layer of clay between, so that the brash in no
instance would be continuous through the entire length of the
foundation. Upon the top of this was laid another layer of
ciay similar to the previous layer and so on. until the proper
height was obtained to lay the box.  When the foundation
reached the required height. it was carcfully levelled off and
made ready for the box.  The lower planks of the box floor
(3 X 12 x 26 feet) were then laid close together, cach one
heing levelled up and pounded down with a heavy pounder,
until jt lay on an cven bed throughout, in contact with the
clay. Upon the top of this floor was built the box as showse
on the plan.

From the box to each bank of the slough was laid clay
and brush in a similar manner to that in the foundation, care
being taken that in no case should the brush extend in a con-
tinuous layer right through the embankment. or that it should
touch the sides of the box. The clay was laid in thin layers
and thoroughly tramped and pounded down. especially close
to the box. and also carcfully knitted into the banks on cach
side by key walls. A brush and clay embankment laid in this
manner was carricd up on cach side and on the top of the
box, until the top of the banks of the slough were reached,
with the exception that, after the top of the box level was
reached. the slopes on each end were carried up by driving
split cedar pickets about 3 inches in diameter and 6 inches
apart, 4 feet o the embankment—cach row being 1 foot
higher than the preceding one, and 1 foot nearer the centre
of the box, thus making a slope of 1 to 1 at the ends. Behind,
or inside cach row of pickets, was laid “heading brush” or
brush laid transversely with the box to keep the clay in place.
From the top of the bank of the slough. a dyke of ordinary
carth-work was built to the height of the river dyke. about
two feet above maximum high water. The aprons were built
as shown on the plan, the walls flaring out from the ends of
the box to the end of the apron, and rip-rap being hand laid
outside of the walls upon the floor, to load it down. From the
rip-rap walls to the banks, the slapes were butlt of rough brush
and ordinary carth, laid in a similar manner to the clay and
brush,

The gates or clappers used on the box, are of the “top
hung” pattern, A difference of opinion scems to exist among
the cngincers oi this district. as to advamtages derived  from

*that style over the “side hung” gate.  The trouble expericnced
with the gates on this box was as follows: when the freshet
first begins to come, the river only rises a few inches in 24
Lours, and, according o the state of the weather, may in its
steady risc excced 6 to 12 inches in onc day. Consequently,
the gates not being hung perpendicularly, but when closed have
a batter of about 1 inch in 12—the water keeps running in
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underneath the clapper, filling the slough inside, as quickly or
nearly so, as the niver nises outside, and the clapper to all
mtents and purposes floats on the stream, there being prac-
tically no pressure against it, at least not enough to close it.
Weghts were  attached to the bottom of the clapper  which
asststed  materally i closmyg them. In the case where the
water nises rapidly outside, as in tidal waters, no trouble is
cncountered, for once it begins to nise, a heads very  rapudly
forms, and the gates will close with a sound as of the dise
charge of a cannon.  Another disadvantage of the “top hung™
gate 1s tlus: when the slough 1s discharging, the water inside
as a rule 1s very shghtly higher than the falhng water outside,
Also there are always more or less branches of fallen trees.
sticks, picces of logs, cte, beng carried out through the
bunes. These must necessanly pass underncath the shghtly
opened clappers, and i many cases are caught between the
floor of the box and the bottom of the gate. Then when the
tide changes, and the water turns to flow back into the slough,
the debris  prevents the  particular gate from closing.  \Vell
designed grillages both above and below the gates ward off
much of the debris, but notwithstanding this it is impossible
to keep some branches, fence rails, ete., from passing through.
In the “side-hung” gates, less trouble is encountered from
this. Here the gates are hung in pairs, closing at the centre
of the openings, the debris can then float upon the top of the
water, and not being dragged along the bottom of t'ie box,
has only the two cdges of the gates to encounter, amd the
giates being evenly balanced, will open enough to atlow the
debris to pass through.  This difficulty of course is only en-
countered when the head on cither side is small, and the gates
m consequence are very slightly opened.  Tu “side hung™ gates
there is a slight disadvantage in that it is very difficult to pre-
vent the gates from sagging through length of time. which
prevents them  from closing tightly.  They must be  well
designed with very heavy and strong hinges,

In many of these boxes on the Fraser, the gates are hung
on the outside of the box, and have an advantage that they
are more casily reached should anything prevent their closing
duning high water.

These gates cost practically $10,000 cach.

SEWAQGE DISPOSAL.

Lditar CanapiaN ENGINEER

My attention has bes .« drawn to a letter signed * Expert.”
which appears on pages 47 and 48 of The Canadian Enginceer of
June, 1808, containing mis-statements  and  inaccuracies with
respect to the International system of sewage purification,
which for ten years has been in this country so successfully
used. and adopted in preference to all other methods, and is
now being introduced into Canada and America by Mr. J. Mec-
Dougall. It is evident that " Expert,” who prefers to make his
assertions anonymously, is not master of the subject on which
he writes.  His statement thay the International Company has
changed its filtering process from a continuous flow to an in-
termittent system, *“ thereby purifying the sewage by bacteria,
which require atmospheric air regularly at short periods,” is
not correct, as the International Company has always recom-
mended, and was the first to introduce. the now accepted prin-
ciple that filter beds must be worked on an acrating system in
order to ensure the best results. At the present time, by
means of valuable patented improvements., we are able to
acrate filters cvery few minutes, and at the same timte filter ata
much greater speed than any other process. and obtamn u far
higher degree of purity. ** Expert " also makes some rash and
totally incorrect statements as regards what he calls “ Intricate
sludge machinery.” The sludge removal apparatus used in the
International process is of the most simple and cfficient kind.
cficcting great cconomy in the construction of scwage works,
as its usc does away with the necessity of large arcas of tanks.
The apparatus is uscd by the British Government, and at a
great number of sewage works in this country, and its adoption
is rapidly cxtending, which fact is proof of its success, * Ex-
pert ”* also says the precipitant Ferozone is a * heavy constant
and uscless expense.” and that coal screenings are far superior
to Polarite—(the filtering material of the International process).
These assertions arc so wholly incorrect that it is difficult to
understand how ~ Eapert™ came to make them unless he
wishes wilfully tv mislead. As regards the cost of Ferozone,
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with modern plant and machinery and with a dilute sewage
wach as met with in American and Canadian towns, chemicals
may be dispensed with altogether, there being  sullicient dis-
solved oxygen in a weak sewage to effect the necessary treat-
ment in the sewage tanks, previous to the final purification
through Polarite beds.  * Expert” rashly says, * Coal screen-
ings are far more cfficient and lasting when used as a filtrate.
standing ahead of every other material, except charcoal made
from wood or town's garbage.” The only advocates of char-
coal made from town’s garbage are those interested in what
wits known in Englaud some years ago as the Jagger & Turley
system of carbonized refuse, which was tried at a little place
called Baildon, the results being given in a paper read by W.
Naylor, Fsq, FCS, chief engineer inspector, Ribble Con:
«ervancy Board, and published in The Journal of the Society of
Chemical Industry, 3oth Apmil, 1894; the following is an ex-
tiact, and will show the utter absurdity of attempting to deal
with sewage by such a system:

“ An impression has long been abroad among the local
hoard ¢ Practical men® that coke is the proper thing through
which to filter sewage. Reason and figures are of no aval with
a sewerage chairman, who has set his mind on coke. It is an
old established institution, handed down from father to son.
and will die hard, but die 1t must, for (as shown by the Nelson
figures, Nos. 32 and 33) it has no cffect on dissolved organic
matter at ordmnary filter depths and rates of filtration. Tlus
cuke, however. was pulled out and burng during a recent coal
famine, doing more good on that particular occasion than it
cver <hd before.  Tts ghost, however, 1s now on exiubition at
Baildon in the form of a * Carbon® filter (so-called). Ash pit
and privy refuse 1s here burnt, carbomzed, it is claimed, and a
filter made of the resulting ash.  This forms a sand filter, but
that is all, and if of sufficient area would perhaps in time form
a nitrification bed.  This is a process which at once appeals
to the minds and pockets of local boards. No precipitants !
No expensive filters ! Refuse disposed of ! No pollution !
The impossibility, however, of its application on a large scale
must be apparent at once to any but an outsider, The sewage
treated at Baildon by this process is initially very weak., Tts
effect upon that is a mere screening cffect, as shown by the
results numbered 34 to 37.7¢

TABLE OF RESULTS.

Part per

. 110 000
No. of Description of Taken Ezamin- albumenoid
sample sampla by Date cd by  ammonia.

32 Nelson effluent be.

fore coke beds  Author 8th Aug., ‘92 Author 2.0

33 do. after " . 2.0

34 Baildonrawsewage . 17th Jan,' 94 .- 0.345
35 ** tank effluent " . ' 0.330
36 ¢ filter . . . 0.150
37 ** clear sewage . o . 0.130

Tt is evident that your correspondent, who styles himself an
* LExpert.” is wocfully ignorant, not only of the science of sew-
age treatment, but of what has recently taken place as regards
the system he indirectly advocates. viz.. carbonized town
warbage, which after trial had to be abandoned at the town of
Alton, Hampshire, England. Is not ** Expert ” connected with
this carbonized garbage process. Otherwise his unjustifiable
attick on the suecessful International system cannot be under-
stcod.  Polarite filters are vastly cheaper than any other form
owing to the powerful purifying powers of Polarite, which
enables a high rate of filtration to be maintained and an cfiluenmt
of a much greater degree of purity obtained than by any other
system. The best proof of this is the number of places at which
Polarite filters are in operation. Her Majesty’s Government
would not use Polarite in England and send it to 2H parts of
the world for purification purposes, could cqual results be ob-
tained by coal screenings, coke or similar substances, which
when tried. even on a small and closcly watehed cxperimental
scale, are found afier a short time to choke up and become use-
less, even when worked at so slow a rate of filtration as to ren-
der them cenormously costly and altogether probibitive. Polarite
filters on the contrary are most cconomical and their cfticiency
is shown by the foltowing, which is the opinion of Major Tul-
loch, C.B., R.E., latc engincer in chicf to the local government

*Repriated from the Journal of the Society of Chemical Industry of 30th Aprii,
184, Being a paper called “Comparative reeults of some modern srstems of

Sewace Treatment,” by W. Naylor, RiC.S..
ROl Cansamaent, y aylor, F:C.S., Chief Engincering Inspector to the
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board, on the Chorley Corporation Sewage Works, where the
[uternational Ferozone and Polarite process has been in most
successful operation for several yearsi—

“1 am highly pleased with what 1 have seen. The works

are excellently managed and looked after, and reflect the great-

est credit on the town council.  The eflluent (ron. the deposit-
ing tanks is among the very best I have seen, almost perfectly
clear, and with only a faint smell, wl ¢ that frore the filters is
as clear as spring water and perfectly inodorous. . iese worhs
I consider to be among the very best in the country. I know
of none where better results are produced.”

In view of the anonymous attack made on the International
system by ™ faxpert,”” T trust that your Canadian sense of fair-
ness will ensure the fullest publicity to this letter, for the length
of which I apologize, and remain, yours vbediently,

Frank Caxpy,
General Manager.
109 Victoria Street, Westminster, London, England.

July 8th, 188,

a——————n.

GARBAGE DESTRUCTORS.

Editor CANADIAN ENGINLER :

Our attention has been drawn to a letter signed = Expert ™
in your Junc issue, and this gentleman mentions the name of
our Mr. Warner and the Patent Refuse Destructor, which we
manufacture, and we think it necessary to make some comment
upon the matter. Tt is evident to us that this expert is a very
dark horse, as in the first place he does not acknowledge his
name, and in the second place, he does not know what he is
talking about. If he would give his name, facts and figures it
could be handled in a proper engineering manuner, but, 1t may
be as well to mention that we manufacture several kinds of
destructors, both with forced dranght, by steam and air blast
and with chimney draught, that we are up to the most recent
destructors as regards high temperature, cost of refuse treat-
ment and the amount of steam produced, and as some proof of
our statement we enclose a reprint from a recent English news-
paper showing that after full investigation our patent destructor
has been accepted at the city of Bath, the city of Sheflield, and
the town of Plymouth. We have since been informed that the
town of Hartlepool has passed our scheme for a destructor of
6 cells, and we are at the present time building destructors in
different parts of the country and abroad, consisting of upwards
of 150 cells; this, we think, is practical proof that our schemes
are not so old-fashioned as made out by “ Expert.,” Ve can
say quite as much with regard to the treatment of sewage as we
arc at the present time supplying a large number of the most
important schemes, and carried out under the most cminent
engineers including J. Mansergh, Esq., of Westminster; W.
Santo Crimp, Esq., T. de Courcy Meade, Esq., Mr. Leiley,
Messrs. Pollard & Tingle, of Westminster. and many other
bprough engincers. In conclusion we can only say we think
* Expert ” will have to be a student for many years before he
arrives at a possible chance of being a professional man, let
alone an expert in matters he is talking about. Yours truly,

GopnarD, Massev & Wanrxen,
Nottingham, Eng., July 15th. :

SANITARY PLUMBING.

Iiditor CANADIAN ENGINEER,

I have read with much pleasure W. M. Watson's article on
the sanitary experiments at Cologne, and since reading it 1
have been able to prove the accuracy of the statement that
sewage falling vertically through a soil pipe carries down with
it several times its own volume of atmospheric air into the
main sewer. which is a very important thing and tends to keep
the scwers fresh and odorless. 1 have worked in three of the
fargest cities in England as a journeyman plumber, where m-
tereeption traps on private drains or on drains serving ram
water leaders were unknown. No more was sewer gas known
to enter dwellings or pollute the strects in such quantities as to
be injurious or noticeable. I have also worked in Torouto
where traps are in general use for such purposes, and when
doing repairing work I have found many chokes, and scveral
buildings with the soil under the bascement floors completely
saturated with the liquid from excrement, which 1s a nushap
that never occurred in any of the towns in which I worked in
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England, where sound drains are used. The article has given

valuable pointers to thinking plumbers and unbiased citizens

who wish to secure the healthiest methods of erecting sanitary

appliances. Truly yours, E. A.
Napanee, July 25th, 1898,

WILLIAM HENRY LYNCH.

William Henry Lynch was born at Danville, Que, July
25th, 1847. In his youth he worked as a telegraph operator
and was afterwards manager of the old Danville school-slate
quarry. When the quarry closed down though the lowering of
prices, brought about by American competition, Mr. Lynch
turned his attention to the dairy question. Under a strong con-
viction of the great future before the dairy interests of Canada,
and the special suitability of the climate and soil of this country
for this branch of agriculture Mr. Lynch began an agitation
throughout the country for a reform in the methods then in
vogue. From 1881 to 1889 he spent most of his time and money
in efforts to arouse the attention of the farmers to the great
opportunities  before them in the manufacture of butter and
cheese for export. He applied himself so intensely to this
labor of love that he soon became one of the foremost authori-
ties on dairying. His work attracted the attention of the late
Prof. Arnold, of Rochester, who invited him there to carry on
experiments in the treatment of milk and the manufacture of
butter, and who returned the obligation by coming to Canada
to testify to Mr. Lynch’s great work in the interests of the
Canadian farmer. During this time Mr. Lynch became the
author of a book on “ Scientific Butter Making,” the value ol
which was manifest by its purchase by the Ontario Government
for general distribution among the Ontario farmers. Among
the direct results of this work was the establishment of a gov-
ernment creamery, and the incorporation of dairy work as a
special department of the Agricultural College at Guelph.
* Qcientific Butter Making " was followed by “ Butter and
Cheese.” of which 70,000 copies were issued in English and
French. The edition was exhausted within a year, and this
led to a larger work entitled ** Scientific Dairy Ptactice,”
which is considered to-day the best hand-book ever issued on
this subject, and of which 100,000 copies were printed. During
these years Mr. Lynch delivered hundreds of public lectures to
farmer’s and dairymen’s associations, besides addresses to
various Boards of Trade throughout Canada. These were
delivered without charge and in most cases without even com-
pensation for his traveling expenses, his great work being car-
ried on simply out of conviction of the importance of the sub-
ject to the country. That Mr. Lynch looked into the future
with a prescient eye is very evident, when we consider the
enormous development of the dairy exports of Canada. In
1886 the exports of Canadian cheese amounted to $6,754,620,
and -of butter $832.355. In 1897 the exports of Canadian cheese
amounted to 164,220,009 1bs., valued at $14.676,239, and of
butter to $2,089,173. To see what was being accomplished by
other countries, Mr. Lynch made a tour at his own expense
through Great Britain, Denmark, Norway, Sweden, Holland
and Germany, and gave the results of his knowledge to the
public in a series of interesting letters, written also without
charge, to the leading Canadian papers. He had all along
utged federal action by the Canadian Government to promote

the export of dairy products, and closed his letters by a call
to Canadian dairymen to meet in a convention at Ottawa.
The immediate outcome of this convention was the appoint-
nient of a Dominion dairy commissioner, and the organization
of the govermental machinery, under which our exports of
dairy products have since increased with such remarkable
strides. Mr. Lynch could have had the appointment of dairy
commissioner, but it is in keeping with his character that he
declined to reap to his own personal advantage where he had
sown so generously. When it is known that he also declined
a like appointment offered to him by a foreign government,
simply because he did not wish to educate a foreign nation to
compete with Canada, and when it is realized that his eduea-
tion of the Canadian farmers has meant millions of dollars in
the pockets of the Canadian people, William Henry Lynch
may well be enrolled among the Canadian patriots,
names should pass into history. He was one of the founders
of the Canadian Dairyman (the first paper in this country
exclusively devoted to dairying), which was afterwards merged
into the Rural Canadian. For some years past Mr. Lynch has
devoted much attention to mining, being among the first to
realize the importance of the developments in British Colum-
bia. He made some suggestions for the improvement of the
B.C. mining laws, which, had they been acted on, would have
prevented some of the abuses that now exist there,

Mr. Lynch has now been entrusted by the Minister of the
Interior with a commission to make a special study of the local
condition of the Canadian Yukon district, particularly as to
the mining regulations, and to reporc to Ottawa. Being an
original thinker, as well as a man of high ideals, he is not
likely to be tied down by precedent, and we may expect that
his investigations will result in a code of mining regulations,
which while conserving the public interests will give to the
henest miner the fullest security, and make the Canadian Yukon
a model mining region,

whose

THE CANADIAN MUTUAL AID ASSOCIATION OF
MECHANCIAL ENGINEERS OF THE
PROVINCE OF QUEBEC.

This association has sent out the following circular to
manufacturers: " With a view to securing to manufacturers
the advantage of obtaining experienced persons to take charge
ol steam plants, the mechanical engineers have formed an
association which will accept as members only those who are
licensed, and firemen who have a thorough knowledge. This
association deserves much encouragement because it makes
continually a special study of all questions relating to steam
machinery, both as to economy and safety. It has also for its
aim the mutual aid of its members in case of sickness, and
differs from many other societies in that it does not interfere
in any way with salaries. Having been founded as much in the
interests of the proprietors of steam machinery as of the
mechanical engineers themselves, they count on those interested
in carrying out these two nobler aims. The president of the
association will be most happy to reply to correspondence from
engineers and firemen, and will furnish either by letter or per-
sonally any information having reference to steam machinery.”
The circular is signed by Ephrem F. Valiquet, 106 Bourget
Street, the president of the association, and is dated from The

Mechanical Engincers' Rooms, 392 Lagauchetiere Street,
Montreal.

—Bond & Smith, architects, Temple Building, Toronto, are

calling for tenders for the reconstruction of a residence on
Lowther avenue, Toronto,

—An interesting test has just been completed by James
Lang at the power house of the Toronto Railway Co with a
view to getting at the actual results of a mechanical stoker as
compared with hand firing., The test was made on an improved
:Tones underfeed mechanical stoker for three days, resulting
1 a saving of fuel of 15.2 per cent., or an increased evaporation
for equal fuel of 17.93 per cent. Minute details of the test are
being printed by the General Engineering Co., of Ontario,
Canada Life building, Toronto, who will forward the report to
those interested in the subject.



“STERLING” HACK SAWS.

Every good mechanic is interested in learning of any new
line that will prove to be a labor saver in his work, and the
= Sterling ©* Rack Saw Blade, which has acquired great popu-
larsty i the Unued States 1s now being freey soid throughout
Canada, and used m a large number ot the best machine snops.
The cost of these blades 15 less thaa the value of ttme spent in
g the old-lasloned biades, which were not tempered.  The
tecth of these saws are made with a file temper so as to cut
through the hardest tool steel, and can be bought at a price so
low that it does not pay to was.c time in filing saws as had to
lie done hefore the tempering of hack saws was reduced to a
science, as it now is. The efliciency of these saws is shown by
the following tests:

I hereby certify that I was present at a test of the “Sterling”™
hack saw blade in a 12-inch power saw; that it made 28 clean,
cven cuts off a bar of Jessop's tool steel; in addition it cut 1 picce
6in.25-16 in, machinery steel; 1 picce 3% in.x3-16 in. machinery
steel; 1 picce 2in.x5-16in. machinery steel.  Having tried cvery
hack saw blade on the market, I consider the ** Sterling ™ hack
saw superior to any blade I ever used.

J. F. CHAMBERLAIN,
Superintendent Burgess Arms Co.
Buffalo, N.Y., March 21st. 1808,

1 was present at the Burgess Arms Co.'s plant when the
“ Sterling ™ hack saws were being tested in their 12-inch power
machine. The test was very satisfactory, catting 28 to 30 cuts
through 1 inch square Jessop's unannealed tool steel; also cut-
ting 1% in.x3-16in. machery steel without breaking. Another
saw 1 used cut through 1 bar 2-inch round, 1 bar 114 in.x4in.,
1 bar 2x3 in., 1 bar 3%in. round, hali through, all being
unannealed tool steel. saw  still unbroken. 1 consider the
= Sterling ™ cqual to any saw in the market. Truly yours,

C. H. Cuoarts,
Tool Maker, Burgess Arms Co.
Buffalo, N. Y., March 2ist, 1898,

THE PROPOSED QUEBEC BRIDGE.

North Shere
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Adam Haines' furniture factory and saw mill, Waterville, Que.;
loss about $10,000.

CANADIAN ASSOCIATION OF SIATIONARY ENGINEERS.

The ninth annnal conventivn of the Canmadian Associntion
of Stationary Engineers will be held in Hamilton, Ont., Aug.
8th. The convention will open on Aug. 8th at 11 o’clock, when
the Mayor of Familion will welcome the delegates tg the city
Committees will be appointed and the convention will then
adjourn till 10 o'clock on the oth, when a business session will
be held, followed by an aquatic excursion in the afternoon.  In
the evening E. G. Barrow, C.E., city engineer of Hawiltaw,
will read a paper on “Sewage Disposal,” and J. S, Williaws,
analyst for J. Winer & Co.. will read a paper on ** Qils in the
Eugine Room.” On Wednesday, Aug. 1oth, business sessions
will be held. In the evening the annual banguet will be held
at the Waldorf,

GORDON J. HENDERSON.

The manager of the Hawilton Electric Light and Power
Co.. Iul,, Gordon J. Henderson, was born in Montreal in 1871,
being the son of David H. Henderson, a well-known lumber
and timber merchant of that place.

Mr. Henderson was six

Distance between base lines, 2,546.07 feet, from centre to
centre of pers, 1,000 feet; between back walls, 3.300 feet; clear-
ance jor navigation, 150 icet above high water mark., E. A.
tioar, C. K., is the engineer in charge. Tenders will be called
for till Sept. 1st.

FIRES OF 1HE MONTH.

July 2nd. The Ashbourac floas mill near Bullock’s Corners,
Wentworth county, Ont.; loss, $10,000; insurance, $3,000.——
July 7th. Saw mill owned by Biecher Tingley, Moncton, N.B.
— —July 8th. The Mastigouche Lumber Co.’s mills, St. Gabriel
de Brandon, Que.: loss, $20,000; insurance, $§9,000. July 1oth.
Saw mill owned by Daniel Richards, Campbelltown, N. B.;
loss, §20.000; insurance about $10,000.——July 11th, The Berlin
Brush Co.; partially insured. July 12th, C. Smith’s foundry,
Durham, Ont.: loss, $2,500: insurance. $8o0.—July lsth.' The
Maritime Sulphite Fibre Co.'s barking mill, Chatham, N. B.;
loss, $1,000.—July 15th. The Sherbrooke Iron Works: slightly
damaged.—July 17th. The Tilbury, Om., clectric light plant.
—July 2oth. N. Cayounettc's saw mill, Ste. Moise, Que.; total
loss: G. Ross and his son, watchmen, were found burned to
death—July 22nd. The Macdonald Tinware Co.’s factory,
Montreal; damages, $15.000.—July 26th. Steamer *“ D. L.
Mather,” ownced by the Keewatin Lumber Co., burned at Win-
nipeg: loss, $8.000.—— July 27th. The Linotype Machine Co.’s
works, Montreal: loss. $70,000, fully insured.——July 3oth.

years with his brother, C. W. Henderson, cicctrical contractor
rand general supplies, and has been connected with the presceat
company for two years. He has been fortunate in putting this
company on a paying basis, as it is a well-known fact that for
sin years previous to his being appointed manager, it had never
paid any dividends. The revenuc both from power and incan-
descent has very materially increased, and expenses all through
show a marked decrease. We hope Mr. Henderson will loug
continue his present successful work. At the recent convention
of the Canadian Electrical Association, Montreal, Mr. Hender-
son was ¢lected a member of the Executive Committee.

THE CHILCOOT 1HOT AiR HEATING DRUﬂ.’

By \W. M. \WaTson.

The coal used in many scctions of the country must be im-
ported, which drains the country of its wealth and advances
the price of fuel to such an amount that i is necessary to
adopt any appliance that will extract an extra amownt of heat
from the fuel.  The majority of hot air furnaces, heating and
ccoking stoves allow one to two-thirds of the heat from the
firc to escape up the chimney unused. The inventor of the
Chilcoot Hot Air Heating Drum has clearly shown how much
of the formerly wasted heat can now be utilized and made to
causc a healthy circulation of warm air in rooms that otherwise
would be obliged to have cither a hot air pipe or an extea stove
to make them comfortable.
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Sngle and double smoke drmns have been long in gen
eral use and lasv e radiated into rooms quantities of heat in pro-
portion o the expused surface of the smoke dream, to the dis
tance the dram was placed away from the fire, also the tem-
perature of the fire and the strength of the air draft passing
through the fire. It must be borne in mind a coal fire allows
its heat 1o be eatracted from it by the iron and brick work that
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surrounds the fire, while a fire made of wood is inclined to
travel a long way beyond the seat of the fire if allowed to do so,
and the smoke drums and pipes of a wood fire will radiate a
large share of the heat made m the stove. But no coal firc can
burn of be kept alive without some  draught of air passing
through 1t which causes the part of the heat of the fire to pass
up through the smoke pipes to be discharged into the vutside
ar, unless arrested and radiated mto the living rooms by a
smoke drum.

It is found that it takes about five tmes the gquantity of heat
to riaise 2 volume of water or ar ten degrees in temperature
more than it doces to ruse it five degrees, and the difticulty of
beating air or water becomes more as the  temperature in-
creases. By passing a thin stream of cold water or air over a
hot plate at a reasonable rate, about twenty umes the nmuner
of cubic feet would be hieated to a given temperature i a
stated time than if the whole quantity of water or air to be
heated was coliected into one large vessel, and a furnace placed
m the centre or under it Heatmg the water or air in a thin
stream s called heating by arculatnon,  Heating by bulk s
_called heatmg by radiation. The fuel that will hieat to a tew
perature of 00 degrees will have to be ancreased i far greater
proportions to tase the heat of the same rousms to 70 degrees.
This shows the necessity of using the Chilcout ot Air Heat-
g Drum, which comlanes the two systems of heating in one
article. The outside casing or shell radiates quite as much heat
as any of the drums formerly used. Then the air of the room
1s kept 1 a hively and healthy motion by rapidly passing:

through an inuer drum connected by three collecting and dis-
tributing tubes acting similarly to tubes in hot air furnaces.
The Chilcoot Hot Air Heater is really i secondary furnace

The patent rights of this valuable article are for sale by 5
J. Robertson, 62 Church Street, Toronto.

LITERARY NOTES.

—

A very interesting  and  attractive  booklet, ‘* Montreal
Tlowes, lints to Intending Builders,” has been sent us by the
author, Arthur J. Cooke, architect, Momreal. It contamns a
number ot sllustrations and many suggestions of great value
to the mtending house owner.

The annual reports of the several departments of the civie
government of Halifax, N.S., for 1890-7 have reached us from
the office of the enty engineer, F. W, W, Doan. A great mass
of mformation, much of it nunute in  detail, is given. The
work of the year m all the departments of the city government
e deseribed. The oty engineer thus sums up the difficulties ot
aty improvement:  * There 1s a great difference mm foremen
and the number who can be relied on for cheap work is limited.
We are expeci~d to employ men, stmply because they are -
zens of Habfax, whom no aty contractor would have on his
work.  Such a systemr ts uscless and extravagant, if the tax-
payer is to get one hundred cents for every dollar expended.
The very men that claim that such men are not employed are
the first to complain that there is nothing to show for the ex-
penditure.  The Works Department is not o« Charity Board.
and must be run on business principles.  Guod men can be
obtained in Hahfax and we should be permitted to select the
best.  The resuits during the last three years show what can
he done by good men, and the standard set up should be main-
tained.  The accounts of the Clerk of Works tell the story more
forcibly than it can be c.\'prcsscd.hcrc.'!

Very few who are engaged actively in the mineral industry
are able 1o find time to read up extensively in technical litera-
ture, however much they realize the importance of being fully
and accurately informed on all that is going on about them in
their own branch of industry.  Such busy people will eagerly
welcome ™ The Mineral Industry.” cach year as it appears from
the press, for they find in it a maximum of the information that
they need, at a minimum pf expense both of money and time.
An outline of the table of contents shows the broad ficid cov-
cred by volume VI This volume contains a review of the pro-
duction of abrasive matenals and their uses, including carbor-
undum, corundum, crushed steel. diatomaceous earth, emery,
garnet, grindstones, pumice, quartz crystal, tripoli and whet-
stones. Special articles on Carbormndum, by E. G. Acheson; The
Gurnet Industry of the United States, by F, C, Hooper, and the
Volcanic Ash Dcposits of Nebraska, by Erwin H. Barbour.
The Mincral Industry, published by the Scientific Publishing
Co.. 253 Broadway. New York; price, $s.

The “ Engineer’s Hand Book.” just published under the
auspices of the Canadian Association of Stationary ngineers,
1» a handy pockhet volume of 280 pages, and contans about 130
pages of tables and wmformation for every day use by steam
users, engmeers and firemen,  Besides a vast amount of data
for engmedrs 1t contams a short istory of the association and
its aims.  J. G. Robertson, the Executive sceretary, assisted by
J. J. York, O. E. Granberg, B. A. York and R. A. Ross, EE..
are named as the principal compilers, and well they bave done
their work It would be hard to find a book in which so much
irformation is packed into so small 3 compass.

* Friction and Lubrication” is a pamphlet published by
the Joseph Dixon Crucible Co.. Jersey City, U. S.. which
describes  the  excellencies  claimed for the preparations of
graphite placed on the market by this company. There is also
issucd by the same company “Graphite as a Lubricant,” which
treats morc extensively of the same subject.

The Ingersoll-Sergeant Dnll Co. has issued a new cata-
fogue, No. 32, which illustrates and describes the air com-
pressors bwlt by this company.  Scparate pamphlets are also
issued (o describe special installations. Oune of these describes
the plant of the contractor of the Jerome Park Reservoir, New
York, who has adopted a compressed air system. The work of
eacarvation i..olves the removal of over 7.000.000 cubic yards
of material, about half of which is rock. The ficld of opera-
tions covers an arca of 1% miles by 34 of a mile. A compressed
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air plant is located at a central point and pipe lines are laid to
the points where the work is to be done. At these points are
located hoists, pumps, drills and other convenicneces for the
work, all of which is described in a pamphlet sent out by the
company. The Jas. Cooper Mig. Co., itd.,, Montreal, builds
this machinery in Canada and Newfoundland.

We have reccived a very instructive book on “ Water and
Water Supplies,” by John C. Thresh, D. Sc. (London), M.D.
(Victoria), Ph. D. (Cambridge), Medical Health Officer to the
Essex County Council, Lecturer on Public Health, King's Col-
lege, London; Editor of the Journal of State Medicine, Hon.
Scc. Incorporated Society of Medical Officcis of Health, Fel-
low of the Institute of Chemistry, member of the Socicty of
Public Analysts, ctc.,, etc. The book contains 438 pages,
besides a number of illustrations of machinery and appliances,
which are of great value. It fully explains and carefully
describes the properties and composition of waters, rain and
rain water, surface water, subsoil water, natural spring water,
decp wcll water, river water, quality of drinking water, ctc.
Tmpure water and its effect upon the health is discussed and
the interpretation of water analysis and the pollution of drinking
water. The self purification of rivers, the purification of water
on a large scale, domestic purification and the softening of hard
water are taken up. The quantity of water required for domestic
and other purposes, how to select the source of supply wells
and how to construct them, pumps of the best kind and pump-
ing machinery, the storage of water, the distribution of water,
the law relating to water supplies in Great Britain, are among
the other subjects discussed, together with a vast amount of
important information necessary for engincers and persons
interested in towns or domestic water supplics.

(retustriol \Fes

A new public hall will shortly be erected at Millerton, N.B.

The St. Vincent de Paul hospital at Brockville, Ont., will
cost $4,000.

The Bushnell Qil Co., Sarnia, Ont., has bought the receiv-
ing tanks at Bothwell.

A new hotel to take the place of the burned Clifton House,
Niagara Falls, Ont., will probably be crected at a cost of $500,-
000.

Jno. McGuirl, who was burnt out at Moosomin, Assa.,
with heavy loss some time ago, will rebuild iis wood working
factory.

The masons are making good progress with the new build-
ings oi the Deseronto, Ont., Iron Company, and the walls are
steadily rising. The carpenters arc also at work.

The contract for alterations and additions to the Brantford,
Out, Box Company's works has been let to P. H. Secord.
The work is to be completed by 15th September.

The Rathbun Company, Descronto, Ont., has cleared the
ground of the debris caused by the burning of their terra cotta
works, preparatory to the crection of new buildings.

D. F. Maxwell, C.E,, has been ordered by the St. John City
Council to prepare plans for the proposcd wharf extension,
which are to be filed with the Dominion Government.

The Hamilton Bridge Works, Hamilton, Ont., is very busy
and intends to increase its staff. It recently advertised on onc
day for a stationary cngineer, two blacksmiths, four machinists,
two punchers and two air riveters.

A. Kcllar, Detroit, Mich,, wants a free site and a loan of
$3,000, in ccnsideration of which he will move the business of

the Michigan Heater Co., of Detroit, to Winnipeg. The com--

pany is engaged in the manufacture of stoves and furnaces.

J. H. Connor & Son have just completed a new washing
machine factory in Jane street, Ottawa, It is three stories high
and is operated by two clectric motors. The productions of the
new factory will be washers and wringers. The damage re-
ported in the firm’s late firc was greatly cxaggerated, the
actual loss being only about $600.

The contract between F. Thompson & Company and
Lennoxville, Que., for the building of a system of waterworks
for the wvillage of Lennoxwille, was signed July 27th, and work
was commenced upon the undertaking the next day.

Thos. H. Murphy has purchased from the St. Clair Tun-
nel Co. all the air locks, rams and fittings used in the construc-
tion of the tunnel under the St. Clair. The plant will be used
in the contract for the construction of the drainage tunncl in
Chicago.

B. D. Haunna, of the Dauphin Railway, has sccured some
samples of red oxide which were found by a Dauphin man
about twenty miles south of Birch Island, in Lake Winnipegosis,
Manitoba. If the quality is good the deposits will be of im-
mense value, as there are great quantities of it.

The Shawinigan Water and Power Co. is offering special
inducements to manufacturers to locate on the St. Maurice
River, Que. Large limits of power may be secured, as this is
onc of the largest powers in Canada. Information may be
had from the company, 1724 Notre Dame Street, Montreal.

Engincer Hibbard, who took soundings for a new bridge
at Arnprior, Ont, has sent a report to the town council
reccommending a two-span bridge with onc picr, along with
the usual abutments. The cost is estimated to be in the naigh-
borhood of $10,000.

A. Rosscau & Co., Montreal, have been awarded the con-
tract by the city of Quebec for the bridge to replace Bickell’s
bridge, together with the dam, for the sum of $23,000. The
dam or lock is intended to keep the water at a uniform height
of twelve feet at low tide around the Victoria Park.

The necessary stock has been subscribed for the proposed
scissors factory in Brantford, Ont., occupying a portion of the
old Waterous building. The provisional directors are: J. F.
Watt, W. R. Turnbull, R. W. Robertson, George Heyd and W.
F. Cockshutt.

The annual report of the city engincer of Halifax, N.S.,
shows that the city water mains have bean carefully clecaned
during the year, the Keunedy-Keating scraper being used. The
engincer also comments on the fact that no progress has been
made in the proposed garbage disposal works during the year.

Rhodes, Curry Co., Amherst, N. S., have been awarded the
contract for building the Intercolonial Railway pier and sheds
in Halifax. The pier will be 600 feet long by 160 feet wide.
The plans are completed for the clevator and Hon, W. S, Field-
ing is said to have promised that the clevator will be open by
Dec. 1st.

The committee considering the sewage question in London,
Ont., has reported to the city council in favor of the system of
the International Sewage Purification Company, Detroit. The
plant is to cost $41,300 and the annual expense of operations
to be $2,800. Willis Chipman, C.E., is to make a rcport on the
proposcd plant.

Mrs. E. J. Sanford, Knoxville, Tennessee, daughter-in-law
of Hon. W. E. Sanford, Hamilton, Ont., has given C. Mills,
architect, Hamilton, instructions to prepare plans and specifica-
tions of 2 memorial ccttage to be erected on the grounds of the
Consumptive Sanitarinm Association at Gravenhurst, Muskoka.

A license to manufacture in Canada has been granted to the
Galena Qil Co., Toronto.

The new iron tank crected by the Edwardsbury, Ont.,
Starch Co., is nearing completion, It is to contain the water
supply of the village. and is forty fcet in height, and holds
somnething like 90,000 gallons of water, standing on {our legs
which are strongly braced. These are sixty-five feet in height,
a total height of 1035 feet. Two filters are now keing installed
by the Caledonia Iron Works, Montreal.

The Department of Trade and Commerce has issued a cir-
cular calling the attention of manufacturers and others in Can-
ada to the industrial and arts exhibition to be held at Grahams-
town, South Africa, from 15th December this year to the 2ist
January next. Partics wishing to exhibit are asked to make
application for space as carly as posiible, and are notified that
arrangements will probably be made for the free transportation
of goods to Cape Town. In all likelihood the Government will
despatch a vessel dircet from Canada to the Cape for the trans-
portation of exhibits, if sufficient are forthcoming to guarantce
a full cargo. Parliament, last session, voted an appropriation
of $5,000, which can be devoted to this purposc.
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Wray & Hawkshaw, Lucan, Ont,, have decided to rebuild
thair flour null recently destroyed by fire,

The Dawvis Dry Dock Co., Kingston, Ont., has supplied a
compound engie to F. W. Fearman, Hamilion, Ont.

The contract for heating and ventilating the new St. Thomas
schools has been given to the Pease Furnace Co., of Toronto.

The Pennsylvania Sanitation Co., Philadelphia, has offered
1o install a sewerage treatment system in London, Ont., which
would treat one mullion gallons daily at a cost of $1,000 per
annum. The bacteria method of purification would be employed.

Dr. Bryce, Toronto, sccretary of the Ontario Board of
Health, spoke to the town council on a system of sewage for
Galt, Ont, recently, Dr. Bryce's address was of considerable
fength and he urged the people of Galt very strongly to cstab-
lish a sewage farn: at once.

A boiler in Chas. Betts' stave mill, Sycamore (near Coats-
worth), Ont., exploded July 1sth, instantly killing Jas. Pain, a
mill hand, John Rambo, fireman, and fatally injuring Chas.
Betts, owner of the mill. The Ontario Government has
otdered an invesigation to be held.

E. J. Rainboth, C. E.. E. S. Lectham, R, G. Code, Ottawa;
G. C. Rainboth, Aylmer, Ont ; A, J. Rainboth, Hull, Que,, have
been incorporated as the Ottawa Suburban Waterworks Com-
pany, Limited, to supply gas and water to the villages of Hin-
tonborough and Ottawa East. The capital of the company is
$10,000.

On July 12th the Bushnell Oil Co., Ltd., Sarnia, Ont..
bought the Petrolia Qil Co., Ltd., Petrolia, Ont., for $4.000.
and the Petrolia Crude Oil and Tanking Co., for $17.000, and
on the igth the same company bought the Petrolia Qil Co.,
Ltd.; Sarnia, Ont., for $4,000, and the works of J. R. Minhin-
nick, London, Ont., for $4,000.

\V. H. Croker has completed plans for a large addition to
the Tudhope Carriage Company's Works, Orillia, Ont. It will
be a four-story building, s0x120 fecet. The new building will be
u.cd for a warchouse, and will have a floor space of 6,400 square
fect. an addition 24x100 feet is also to be made to the wood-
working department.

The following contracts have been entered into for the
Charlottetown, P. E. I., scwage works: Vitrified pipe, Dodd &
Rogers; hard stone, George Battye, Wallace, N. S.; grey stone,
John F. Robertson; Portland cement, Dodd & Rogers; brick,
Carvel Bros.; pumping cngine, the Geo. F. Blake Mig. Co.;
boiler. ctc., T. A, McLean.

The new stecl bridge over the west branch of the Winni-
peg river. Rac Portage, Ount,, is now completed, except the ap-
proachcs. which are to be of ecarth filling. The construction
has been in the hands of T. Jevons, of the Peterborough Bridge
Co. 1t is onc of the largest highway bridges in Ontario, the
main span being 222 feet in length,

The following tenders were reccived by the town of Lis.
towell. Ont., for putting in waterworks plant: Clark & Con-
nclly. Toronto, $13.647: McQuillan & Co., Montreal, $14.225;
Hill & Gowanlock, $14,809; J. H. McNight, Toronto, $15,173;
S. H. Craig, $16,800; J. M. Wallace (piping and trenching only),
§6.703. Clark & Connclly were awarded the contract. The firm
1s installing a2 waterworks system in Mount Forest, Ont.

The 1898 cataloguc of the Sun Bicycle Works shows that
the proprictors, G. T. Pendrith & Co.,, 81 Adclaide strect
west, Toronto, are steadily gaining popularity with their wheels.
* The Sun™ wheel and the ™ Lakeside™ arc the two special
makes of this firm. The latter for a cheap wheel is excellent
value, and a Montreal purchaser of one of them informed the
writer that her wheel, which cost §535, would pass for an $S5
wheel anywhere.

At a special meeting of the Lachine Council, held July 13th,
a by-law was adopted granting a bonus of $15,000 to Gzo. Bar-
rington & Sons, trunk manufacturers, Montreal, for which the
* firm will cstablish their factorics in Lachine, Que. The con-
ditions under which the bonus is granted include that the build-
ings and machinery to be crected to have a valuc of not less
than $25,000. the crection of two factorics, the permanent cm-
ployment of Sv hands, the payment of $25.000 annually in sal-
aries, proper insurance against fire, ct¢. The bonus will be paid
whei the factories are in full operation,

The rebuilding of the Truro, N S, condensed milk and
canning factory is progressing rapidly. The new buildings are
to be roofed cntirely with iron and the contract has been let
to an Eastern firm. Roofs of this class are rather uncommon in
Nova Scotia.

Incorporation has been applied for by the lLondon Coll
Storage and Warchousing Company, Limited, to build and
operate a storage warchouse and ice factory in London, QOut.
The incorporators are 1. . Smallman, John Labawt, M. D.
Fraser, ctc., all of London, Onl The proposcd capnal is $75,000.

(@lwag ]\/@’cers

I'lu. G. T. R. will construct 250 refrigerator cars for the
general service of the system.

A. H. Harris has resigned the position he occupied on the
Intercolonial system of railways as traffic manager, and the
office itself has been abolished.

Hawkesbury, Ont., has voted a bonus of $7,500 to the Can-
ada Atlantic Railway, to bwild a suding to accommodate the pro-
poscd Riordon pulp mills m that town.

The C. P. R. has under consideration the construction of a
branch line of the road to Brantford, Ont. Woodstock being
the point at which the conncciion with the main line will be
made.

Neil Keith, railway contractor, is building the C. P R.
branch from: Killarney to Hartney, Manitoba. It is understood
that Mr. Keith will also build a branch line from Reston to
Moose Mountain.

The surveying of a route for the proposed railroad from
Amherst, N. S,, to the North Shore via Truemanville and Chap-
man scttlement, has been decided upon by the Amherst and
Eastern Railway Co.

The Master-in-Otdinary at Osgoode Hall, Toronto, has
accepted the tender of Geo. M. Neclon, St. Catherines. Ont.,
for the purchase of the St. Catherines & Niagara Central Rail-
road. The bid was $35,000

The Grand Trunk Railway is rencwing the bridges between
Island Pond and Montreal. The iron bridge over the Magog
and the bridges at Massawippi, Lennoxville, Brompton and
Richmond are among the number.

The G.T.R. celebrated the scmi-centenary of its Port.
Jand line, July 4th. During this timc the lines have been
extended from 292 miles to 4,186 miles.  Fifty yecars ago the
passengers carricd numbered 686,924, and in 1897 there werc
over 8,000,000.

O’'Brien & McDonald, Renfrew, Ont., railway contractors,
have a contract in Nova Scotia, to build a railway across Hants
County between Windsor and Truro. The work which O'Brien
& McDonald have consists of twenty miles of grading and sixty
miles of ballasting and track laying.

The suggestion that railway employees should be subjccted
to a severe rhysical cxamination and course of technical
instructions before being allowed to assist in the operating of
trains and switch .yards, has been made by the Association of
Railway Surgcons in scssion at Toronto. The association
clected as president for the cnsuing year, Dr. Bruce L. Riordan,
the G. T. R. surgcon at Toronto.

The contract between the city of Qucbec and the Great
Northern Railway Company has been signed by Mayor Parent
and the Hon. P. Garncau, president of the railway company.
By this agreement the city invests $200,000 in the stock of the
Great Northern and the latter is to give Qucbec railway con-
nection with the Booth system, thus making Qucbec an export-
ing port for the Parry Sound traffic.

H. D. .Lumsden, C.E. of the Canadian Pacific Railway,
who has been engaged at the head of several surveying partics,
whose object was to sccurc a good route for the railway that
company contemplates building from a point north of Toronto
to Sudbury, Ont., states that a first-class line has been secured.
and one where few cnginecring difficultics are met with, Tt is
pretty well understood that the C.P. R. will enter upon the
construction of the road without delay.
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The Canadian Pacific will probably extend its Point. For-
tune branch of the Montreal and Ottawa 1o Hawkesbury, Ont.

A building 50 feet wide by 100 fect long will shortly be
Luilt on the G.T.R. car shops property, London, Ont. It
will be for the stores depacament, and will cost about $5000 or
$6,000.

The Pullman Car Company has completed twenty first-class
cars for the Grand Trunk, an order which represents over
$100,000. The cars are all of the latest design, and will be a
great addition 1o the Grand Trunk's rolling stock.

The Ontario Public Works Department has reccived infor-
mation that the Pembroke Southern Railway, running from
Pembroke to Golden Lake, on the Ottawa, Arnprior & Parry
Sound Railway, a dis.ance of about 20 miles, will soon be com-
pleted. The new line, which crosses the townships of Pem-
broke, Alice, and Wilberforce, and, after spanning the Bonne-
cheres river, connects with the O. A, and P. S. Railway, in the
township of South Algoma, will, when completed, give Pan-
broke a competing line with the C. P. R,, and will open up a
very fair agricultural country. The railway is being constructed
by Contractor Poulin, formerly chief engincer for the Parry
Sound Colonization Railway.

\W. D. Recid, son of R. G. Reid, the Newfoundland railway
contractor, when in Montreal recently, stated that they had runa
train through from St. John's to Port aux Basque, the terminus
on the west coast, in twenty-fsur hours, the distance being 550
miles. The trial trip was made, however, under most favorable
auspices, and the whole distance from cast to west was run on
schedule time. 1t is Mr. Reid's intention to establish hotcls at
diticrent points on the system, so that when the cxpected influx
of tourists, business people and sporismen sets in, they may
be comfortably provided for at whatever section of country
they see fit to visit. At preseat Mr. Reid's steamer, the Bruce,
makes two trips 2 week between Placentia and North Sydncy,
but with the railway to Port aux Basque the boat will run to
that port three times a week, the distance across Leing made
in six hours, and giving Newfoundland a tri-weckly mail to
and from the Dominion of Canada. The establishing of scpar-
ate stcamship lines connccting the scttlements along Placentia,
Trinity and other bays, on south, cast and west coasts, with his
railway systemn, is also another important fcature in Mr. Reid's
vast enterprise in Newioundland. Plans for seven of these
stcamers are now being prepared, six for the trade just men-
tioned, while the other is intended for the Labrador traffic.
These vessels will be about 250 tons register, and besides being
good freight carriers, will possess superior accommodation for
about twenty first-class and from fifty to sixty second-class
passengers. They are to be bailt on the other side of the
Atlantic, and while some of them will be placed on their
respective routes next spring, the remainder will commence the
service a ycar later.

arine \lews.

The stcamer “D. L. Mather™ was burned to the wates's
cdge at Rat Portage, July 26th. It was insured for $8,000.

The Standard QOil Co. is negotiating with the Canadian
Locomotive and Engine Works Co., Kingston, Oat., for the
building of a number of steel tank barges to carry oil from the
refinerics to the distributing points.

The launch of the Dominion Atlantic Railway Company’s
steamer * Prince Arthur” took placc at Hull. England, July
ioth. W. R. Campbell, the general manager of the company,
was present.

The Richelicu & Ontario Navigation Company will, it ig
understood, have another boat built at the Bertram yards -as
soon as the “ Toronto” is launched. It will be called the
“ Kingston,” and will be constructed on the same model as the
“ Toronto,” and will cost $250,000.

Licut. Porter, of the U. S. Cruiser “ Yale,” has been
appointcd to command the Rita when she is turned into a trans-
port. He was the officer who commanded the prize erew when
she was first captured. Mr. Porter is 2 son of the Rev. W. H.
Porter, Brantford, Ont.

Petersen, Tait & Co. have been notified by the Canadian
Government that the fast mail contract must be considered: at
an end. Petersen's firm will forfeit 1ts deposit of £ 10,000.

An Ontario charter has been granted to W. J. Brown,
Mrs. A. A. Brown, and John McLean, manufacturer, Detroif,
U.S.; and T. Mulvey, and J. L. Galloway, Toroato, Ont., as the
Georgian Bay Navigaiion Company, limited, with a captal of

$20,000. .

T. Eaton's steam yacht the “ Wanda* was built from the
designs by E. Redway, marine engincer for .the Polson Iron
Works, Toronto. The dimensions are: Length over all, 55
feet; beam, 3 feet 2 inches; draught, 3 feet 8 inches; displace-
ment, 9 tons; triple expansion engines, 5%, 8%, and 14 inches,
with 8 inch stroke; boiler, improved Yarrow tarrying 200 1bs.
pressure: indicated horse-power, 100; estimated speed, 16 miles
per hour. The yacht cost $6,000.

Canadian Pacific Navigation Company are arranging for
the building of a fast stcamer for the route between Victoria
and Vancouver, to give a daylight scrvice. The plans are out,
but at present the shipbuilding firms of England and Scotland
have too much work on hand to undcrtake the contract, so it
may be a considerable time before the work is begun. The new
vessel will, it is said, be much larger than the * Charmer,” and
faster than any stecamer now in service on the Pacific coast.

Last fall the United States government put surveyors on
the route of the proposed Michigan-Eric canal, and the chicf
of the party has just made his report, and he says the canal
would not be a difficult work to construct. The line would be
from Benlow harbor on Lake Michigan to the Maumic River
at Toledo. That would rcduce the distarce from Chicago to
Toledo to 101 miles, a saving of over 900 miles over the present
route from Chicago to the mouth of the Detroit River by way
of Lake Michigan, Straits of Mackinac and Lakes Huron and
St. Clair, and a canal to pass vessels of the heaviest tonnage of
the lakes would cost about $40,000,000. .

As soon as the proposed Montrcal harbor improvements
are commenced the Richelieu & Ontario Navigation Cimpany’s
boats will have to take up new quarters. General Manager
Giidersleeve has already made the necessary arrangemes is.
The Qucbec stcamers are to lie where the ** Laprairic ™ berths
now, at the front slip below Jacques Cartier wharf, while the
* Laprairie,” ** Cultivateur.,” *“ Threc Rivers.,” ** Terrcbonne,”
“ Berthier,” and *“ Chambly " will rendezvous at the Victoria
picr, or in adjacent slips. New sheds will have to be erccted

&c’mc C‘jﬂ\l'a.shes.

Street railway construction is being rushed in St. John's,
Nfid., under Engincer Massey.

Galt, Ontario, will shortly votc on a by-law to provide for
taking over the town’s gas and clectric lighing plant.

The Napanee Electric Light & Water Co. has ordered from
the Royal Electric Co. a 35-k.w. two-phasc gencrator and 500
light capacity in transformers.

The by-law to raise $19,500 for waterworks and electric
light purposes in Listowell, Ont., was defeated, July 6th, by a
majority of 71 votes, on a total vote oi 327.

English capitalists have sccured a controlling interest in the
New Westminster and Burrard Inlet Telephone Company. The
lines of this company extend over a considerable area.

The proposed Lanark-Perth clectric railway is being re-
vived. The subscribed capital is now said to be sufficient to
build the road, and the company undertakes to complete it by
Al 1st next.

The town of Thorold, Ont., will receive tenders to Aug.
17th for an incandcscemt lighting plant of 1.500—2,000 lights.
alternating current, according to -pccifications prepared by R.
J. Parke, consulting cngincer.

The desire for cheaper telepiione service has induced the
organization of a company in London, Ont, to rival the Bell
Co., and give a house service at $18 and office for $25. Several
strong local capitalists are interested, including Col. Leye, John
Labatt and John Milne.



The Electric Street Railway, Cornwall, Ont., is building a
deep water wharf at St. Lawrence Park.,

The Jenckes Machine Ca,, Sherbrooke, Que,, has the con-
tract for installing the lighting plant at Granby, Que,

David Sprers, Galt, Ont., has bought a water power, and
naty mstall a power plam i satstactory arrangements can be
made.

The Otawa Flectric Raulway is putting its employees on a
ten-hour day instead of the cleven hours which had caused
seme friction.

The West Kootenay Power and Light Co. 1s now dehiver-
ing 1,000 hp. in Rossland, B. C, from its generators at Bon.
nmgton Falls, B. C., 30 miles away.

Mrs. Wi S. Docknill, Montreal, has ceased to do business
alone under the name of W. S, Dockrill & Co., and has
formed a partnersinp under the same name, as clectrical engr-
neers with Ernest WV, Sayer.

MeCurdy & Co.. of Antigonish, N, S, are enlarging their
cleetrical plant and have a contract to light the strects of the
town. A 6o-h.p. engine and boiler have been ordered from the
Robb Enginecrmg Co., Amherst, N. S,

McCurdy & Co, Antigon'sh, NS, are enlarging  their
clectric light plant and have a contract to light the streets of
the town. A 60-h.p. engine and boiler has been ordered from
the Robb Enginecring Company, Amherst, N. S,

At 2 meeting of the speaal commttee of the Hanulton aity
council, on civic clectric lighting, it was decided to recommend
the council 10 engage Rodenick ) Parke, Montreal, consulting
clectrical engineer, to report on the cost oi establishing and
operating a2 cvie electric light plant.  The council, however,
averruled the committee and engaged Percy Domville.

The Niagara Falls Park & River Railway Co., are now
running cars every five unnutes over the upper steel arch
bridge. The first car was run over, July 1st, wath Supt. Rothery
at the motor. Manager Phillips of the N, F. P. & R. R., and
Supt. Dill, oi the new bndge, were on board.

The Crow's Nest Pass Coal Company, hd., Fernie, B. C,
has placed an order with the Royal Electric Co. for 2 25-k.w.
direct curremt generators wound tor 230 volts, irom wiich 1»
to be operated a trolley-car cqupment jor drawing coke to
the smiclters and alvo munng, howsting and hghung apparatus.

The London, Out.,, Electrnic Co. is now instalhng two
100-k.v2. dircct current power generators, and a 300 k.w. alter-
mtor of the revolving ficld type, irom the Canadian General
Electric Co. The power generators will be operated by two
engines of 230-h.p. cach. made by E. Leonard & Sons, of
London.

I.dward Slade, cledrical contractur, Qucbee, 1s putting n
a dyunamo. and the necessary winng for the clectric lighting of
Capt. Bolduc's new steel boat the °° Orleans,” plying between
Qucbee and Ste. Petronille.  Mr, Slade has got the contract
for wiring the SS. = Champion,” and alo the Beauiort Asylum,
000 higlhts,

C. E. Shedrick, who manufactures in Canada the apparatus
of the Whitney Elatrical Co., wall aguin veeapy a pottion of
the Shurbruche, Que.. Gas & Water Col’s building recently
destrayed by fire as soon as it is ready for him. The business,
which has heen ramdly mncreasing i volume, wall not be injured
by the fire to any great coxtent.

R. A. Bayley, sce.-treas. of the People’s Telephone Co.. ol
London, Ount., has written to the Mayor of Hamilion, Ont.,
requesting that that ity do not grant a iranchise to any par-
tics jor a telephone company without communmicating with 1t.
Thic 3« an conncction  with the movement to cstablish local
telephone companies in cach town in Ontario 1 apposition to
the Bell monopuly.

1 \labaster. Gatchovse & Co. publishers, 4 ludgate
Hill, London. E. C, announcc that the 1899 cdition of thc
* Universal Electrical DRirectory ™ s in course of preparation
for its 18th annual isstc in January neat. Manafacturers and
wthers interested would do well to scnd i thear names at once
so as to be induded an the forthcoming cdition.  Neo charge
for such inccrtion is made.
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Some Gali, Ont,, people have formed a scheme for the
construction of an electric road from New Hamburg o Gale
through Haysville, New Dundee, Rosevitle and Rlair.

Paris, Ont., wants to seeure C. P, R, connection by build-
ing an clectric line from Paris 1o Ayr, Omt.  The promoters
are asking for no bonus, but simply for the right of way
through the municipalities, a distance of seven miles.

A schieme is on foot to councet Brantford, Owt., and Port
Dover electncally, a new hue bemg bult from Port Dover to
Waterford, and the T. H. & B. tracks being used from there
to Brantford. The proposed line is to be known as the Brant-
ford & Port Dover Railway,

The poles for the Cataract Power Co. are now ait up be-
tween Hamilton and Decew’s Falls.  Four heavy copper wires
are strung from Hamilton to Stoney Creek, about one-quarter
of the total distance, and the balancs will be strung at the rate
of two miles a day. The insulators are being tested at un
average of 600 per day, and are tested up to 70,000 volts.

Ontariv chariers of incorporation have been granted to the
following companies: ** The People’s Telephone Company, of
St. Thomas, Itd.,” with a capital of $60,000, and the following
projectors, A. E. Wallace, E. A, Smith, F. M. Griftin, S. Chant,
W, H. Murch, D. McLarty, T. \W. Duncome, J. Campbell and
A, McCrinmon, of St. Thomas, and H. C. Walters and R, H.
Evans, of Detroit, and also to the ** Electric Cloth Cutter Come-
pany of Toronto, Itd.,,”” with a capual stock of $40,000.

Notices are being sent out to the creditors of the Hamil-
ton Elcctric Light & Power Company, asking them to send in
their accounts for scttlement, in view of the taking over of the
cotupany’s business by the Cataract Power Company. This is
understoud to refer to a bargain by which the Cataract Power
Company undertakes to supply power for fifteen years, and will
sharc in thie expected increased profits, but the Hamilton Elec-
tric Light & Power Company will not be absorbed, but will
comtinue in existence, It is smd the bargain also permits the
Cataract Power Company to supply puwer to the city if the latter
gocs into the clectric lighting business.,

The Canadian General Electric Company is manufacturing
an incandescent lamp called a = night lamp.” It has a device
by which it can be changed from 16 c.p. t¢ 1 c.p. The trans-
formation irom 16 1o 1, or from 1 10 16 c.p., is cffccted by
turmng a small screw on the side of the lamp.  The current con-
sumed by the Iamp when burning at onc candle power 1s less
than hali of that which it requires at 16 candle power. In ap-
pearance, the night lamp resembles the ordinary 16 candle lamp
with its bulb frosted. The peculiar construction of this lamp
which gives it its double nature, consists in dividing the carbon
filament into two scctions, one of which is switched into circuit
when 16 candles are desired, and both scctions—once in hine
with the other—when only onc candic is desired. The addi-
tional resistance causcs the filament to give vut less light.

Henry Symons, Q.C., has just rciurned from  ¥ngland.
where hic bad cstimates prepared for the construction of the
proposcd works of the Welland Power & Supply Canal Com-
pany. This project involves the construction of a canal from
the Welland River to the brow of the Mountain at Thorold, a
distance of 8 miles, e cunstruction at Thorold of a power
house, and frum Thorold to Lake Ontanio, a raceway by which
tu carry water mto the lake.  In adiinon to these different
works. estimates were obtained for the construction of a trans-
masston hne from Thorold 10 Toronte by way oi Burhugton
Beach. The cstimates obtained by Mr, Symons were prepared
by Dr. Hopkinson, F.R.S., onc of the leading clectricians of
Great Britain: Sir Douglas Fox, Edmund \Wragge, late of
Toronto, and W C Unwin  The estimatc for the machinery to
geucrate 100.000 horse power is £1235.000, for transmission line
to Toroato at a voltage of 10,000 and delivery of 50,000 horsc-
power. £R01.600: fer excavation and other work connccted
with the undertaking., £1.525062  The total estimate thercfore
amounts to £2.432.162. or roughly speaking., $12.000.000. If
the amount to be delinered in Toronto s reduced to 20.000
harse-power. the project would cost $1.000.000 less. S, Pear-
son & Son, contractors, state that if the contract could be
sccured from the cities of Toronto and Hamilton for a consud-
cra e quanity of power, for a definnte term, there would be
Iittle diftficulty in rasising moncy tor the project by bonds and
shares in Great Britain,
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Mica of very fine quality has been discovered near Arkell, Ont.

A steam plant is being installed on the Atlantic Cable mine, Ross-
land, B.C., owned by William Caldwell, Toronto.

Rich quartz is reported from the township of Dysart. Haliburton,
Ont. It is also stated that beds of sand containing gold exist in the
same locality.

Efforts are being made to develop natural gas extensively at
Humberstone, Oat , with a view of inducing manufacturers to Jocate in
that neighborhood.

The Summer Mining School maintained at Rat Portage, Oat,, by
the Ontario Government is conducted this year by J. \Watson Bain,
B.A.. Sc.. of the School of Practical Science’ Toronto.

The War Eagle mine of Rossland has let a contract to the Well-
man & Sevver Co., Cleveland, Ohio, for the construction of a large
steel gallows, frame and hoisting apparatus, at a cost of $20,000.

The Donnelly Bros., Kingston, Ont., have purchased all the plant
of the Frontenac Oil Company at Fredericksburg. The plant consists
of steam engine and boiler, 15,000 feet of 6.inch pipe, drill, derrick and
tools.

The Kaladar and Anglesea Gold Mining Company will at once
begin the erection of a separating plant on its property at Bridgewater,
Ont. The work will be performed under the direction of Dr. Eames.
the companys assayist.

A company has been formed in Vancouver, Ont., todredge for
gold in the rivers of the Yukon district. A special pneumatic caisson
and air-lock clevator will be used, which it is claimed will make the
work of dredging to bed rock easy. H. Abbot, R. G. Tatlow, J. V.
Campion, S. O. Richards and Major C. C. Bennet, Vancouver, are
interested in the company.

The Harris Sulphur and Copper Company, Glasgow, Scotland,
has secured options on several copper mines in Newfoundland, which
were secured by an expert sent out to examine them. These properties
include the Colchester, Robert's Arm and Sunday Cove mines, all
situated on North Dame Bay, as well as a lease of the Silver Cliff
mine on Placentia Bay.

R. Prefontaine, AM.P., J. R. Fair, Montreal; C. A. Chenevert,
Berthierville; A. Brosnan, . U. Gregory, Quebec; C. King, Sher-
brooke; L. K. Morrison, Saint Hyacinthe: C. Nelson, Montreal, and
W. de F. Nelson, Saint Paul, U.S.A., have secured 2 Quebec charter
as the Eastern Townships Chrome Iron, Mining and Milling Company,

Itd. Capital, $50,000: headquarters, Montreal. -

Archibald Blue, Director of the Burecau of Mines, bas received a
letter from Prof. \V. L. Goodwin, Principal of the Kingston School of
Mines, stating that the summer mining at Parry Sound had proven a
great success. In all 51 students had attended, and the daily average
attendance had been 20.  The school at Mattawa had been, he said,
cven more successful. There 72 students had come, and the average
attendance had been 45. and there was no indication of a falling off.
The bureau has divided their summer school between the School of
Science-and the Kingston school, the former taking the district west
of Michip:coten and thelatter Michipicoten and the territory cast.

The officers of the Toronto Smelting Company. Limited, Madoc,
Ont., are James Kendry, M.P., Peterboro, president, ). B Hay,
Toronto, 1st vice-president . ¥ C. Flannery, Toronto, sec.-treas , and
\V. A. Hungerford, M E., Belleville, general manager. Two smelters
of five and fifteen tons capacity respectively have been put in for the
smelting of ore and the manufacture of mineral wool. Mr. Burton of
St. Louis, Mo., has charge of the smelters; Mr. Norman, a gold medal-
ist graduate of the school of mines for the State of Missouri. is in
charge of the assay department, and George Lee, of Staffordshire,
England, superintends the roasting of arsenical ores.

As showing the extent of the work going on in Rossland at present
a western contemporary states, when speaking of the recent driviag of
atunnel between the Le Roi and the Blach Bear mines. #Oaly a,
very few feet of work would be necessary to drive a shaft from the
Le Roi's workings to thosc of the Centre Star, and if this is ever done
it would give a continuous underground passage from the Black Bear
through the Le Roi into the Centre Star, thence into the Iron Mask
and from there to the \Var Eagle, for the workings of the latter mines
are a'ready connected. From the War Eagle it would require only a
Tew feet of work to connect with the Poorman, and as the latter
alrcady opens into the Josic, it would thus extend the chain of connect-
ing propertics through to the latter mine. The horizontal workings
thus connected woanld measure about three miles in length.”

The Cumberland Riilway and Coal Co has a contract for 50,000
toas of coal for the 1.C.R.

The Grand Calumet Mining Co., Calumet, Que., has made a trial
shipment of 250 tons of ore to Belgium,

J- E. Hardman, B.Sc., of Montreal, spent some time in the \Why-
cocomagh district of Cape Breton recently, in the interest of Canadian
capitalists.

Wallace Bell, well sinker, St. Lawrence street, Moatreal, has gone
to Newfoundland, where he will help in developing the newly dis-
covered oil regions in the island.

F. H. Drew, Michipicoten, Ont., reports the discovery near Lake
Wawa of a vein of copper-bearing ore very much hke that in the
famous Calumet and Hecla mine, Michigan.

Gold is reported from Chelsea, Molega, Lunenburg county, N.S.,
and prospectors are said to have cut a large and rich looking lead
there, which shows gold very plainly in the outcrop.

The Boston Company developing the oil wells of Lake Ainslie,
Cape Breton, are progressing favorably with the work. They have
lately received 16,000 feet of wall casing which will be utilized in the
work.

W. J. Hopgood, Spring Garden Road, Halifax, N.S.. has
chartered a small schooner which will carry provisions, implements
and mining men necessary to prospect for some time on the coast of
Labrador, where traces of gold have been reported.

The Ingersoll-Sergeant Drill Co., New York, has just issued a new
air compressor catalogue, No. 32. which illustrates and describes the
compressors which are m. *.~: such a. name for themselves on the
Canadian market, for whicht ey are manufactured by the Jas. Cooper
Mfg: Co., Lid., Montreal.

The old Bruce Mines, near Thessalon, have been taken over by
Lord Douglas, of Hawick, on an option, writes an associate of this
gentleman, to the Bureau of Mines. For some time past Lord Douglas
has had experts at work on the mine, and their reports have been very
encouraging. )

E.R Faribault, of the Geological Survey, Ottawa, is at present at
work in Nova Scotia. He will survey Reafrew, South Uniacke, and
Mount Uniacke. After these districts are covered, he will 1...10ve to
Halifax and from there go over Cow Bay, Montague, Lake Catcha and
possibly Lawrencetown and Tangier.

A deposit of manganese has been Jocated at New Ross, Lunen.
burg Co., by Charles Keddy and W Rafuse, on the property of Peter
Renjamin of the above place. It is said that several barrels of the
outcrop were sent to New York to be tested, and the reports received
are said to give ore values of from $1510 $60 per ton.

The Government has refused to prohibit the exportation of
natural gas from Ontario, as requested a few weeks ago by the largest
deputation that ever visited Ottawa. The perple of Essex asked, fail-
ing total prohibition, for a heavy export cuty. This, tod, has been
refused. Permission has been given the American concern—the
Interior Construction and Improvement Company —to lay two new
conduits from the town of Sandwich to Datroit, and to convey across
th= border up to three billion feet of gas per annam. Thisis accom-
panied by some conditions which may not be enforcible. At the
end of three years the company which is now reaching out into Ohio,
is to confine its operations to Detroit. It is provided that natural gas
must at all times be sold in Canada at ten per ceat. lower than the
Iowest price at which it is sold at any other point, and that the selling
price io Canada at any well, or on the highway nearest the well,
shall not exceed five ceats per thousand feet. The company is for-
bidden to use artificial means for drawing gas from the wells.

From Sault Ste. Marie Prof. A. P. Coleman, of the Proviacial
Crown Lands Department, writes his chief, Director Blue, of the Burean
of Mines, as follows: **\We have just returned from a tea days' trip
down the St. Mary's River, and along the north shore of Lake Huron
as far as Thessalon. e visited Garden River, Echo Lake, Bruce
Mines and Thessalon, making a survey of the shores and pushing a
few miles inland at each place.  The more important mines along the
shore and inland bave been visited, with the exception of the placers
near Thessalon, where we found no work is at present going on. We
hope to scc them later in the summer. The most interesting point
was, of course, Bruce Mines. We found the Cleveland Company at
work with more than forty men at the quarry of *trap * or diabase, for
the boulevards of that city. Mr. Speace, who is managing the
operations at the quarry, says that these roads cost at present $2 per
square yard, and that the surface, when cemplete, is far better than
asphalt, not hawing the slippery character of the latter in ramy
weather, and being far more durable. This pavement might be intro-
duced into Toronto for good residence streets.”™
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Considerable interest has been aroused tn Eagland over the dis-
covery of corundum in the township of Carlow, Hastings county.
Ontario corundum, it will be remembered, is a valuable substitute in
the manufacture of abrasive wheels, and is also one of the chief bases
of aluminium. In an editorial the London (Eng.) Mining Journal dis-
cusses at length the discovery of the mineral in Hastings and speaks
about its possibilities as a commercial product. The Journal notes the
fact that the depositshave beentracedthroughover seven different town-
ships over anareaof about 100 square miles, and goes on togive in detail
the circumstances surrounding the discovery of the deposits and its
exploration by private parties and agents of the Ontario Goverament.
The Journal then proceeds to say that in the United States and in
Europe aluminium is produced chiefly from kaolin and cryolite, which
contain a smaller percentage of the finished metal than doescorundum-
The only known valuable cryolite mine is in Greenland, where mining
operations are conducted with much difficulty In Ontario these
corundum deposits are easy of access and may be worked continuously
all the year round As an abrasive material this corundum has already
been favorably reported upon by American experts who have examined
samples.  1f it turns out, as seems prubable, that the corundum can
be smelted economically for the production of aluminium this will give
it a value second to none in the mineral resources in Ontario. The
tests which have so far been made are merely sufficient to show that
successful concentration of the ore is feasible on a large scale. The
Mining Journal gives prominence to its editonal and seems to consider
the possibilities of the Hastings deposits to be good

ersenal.

T. ] Sabin, contractor, Peterboro, Unt., was drowned 1n Little
Lake, Ont., while fishing

R. Cullen, snperintendent of the sulphite plant in the Riordon
Paper Mills, Merritton, Ont., has gone to Hawkesbury, Ont , tosuperin.
tend the mills to be established there.

Srant Hall, mechanical foreman of the Intercolonial Railway,
Moncton, N.B., received notice of dismissal, to take effect on Aug 31.
His place s to be taken by Fred G. Hunter

Edward Butler, Government clectrician for the Lachine Canal,
Monrtreal, died recently after a threc weeks' illness.  He was forty-two
years old, and leaves a widow and eight children to mouin his death.

Mzr. Spencer, formerly an engineer in the employ of the Peninsular
and Oricntal Steamship Co., runming between Bombay and Hong
Kong, has located in Galt, and 1s now cmployed by the Goldie-
McCulloch Co.

James Green, a well-known G T.R engineer, died at Stratford
July 13th, aged forty-four years About twenty-three ycars ago he
entered the employ of the G T R, and had eiver been a faithful and
attentive employce.

John Patton, forcman pattern maker in the Truro Foundry and
Machine Co °s works, and onc of the oldest employces of the company,
lost four fingers from his right hand, owing to it coming in contact
with a saw a short timce ago.

Andrew Harrison, an employee of the Canada Sugar Refinery &o,
Montreal, was killed a short time ago by coming in contact with the
transmission wires of the lachine Rapids Hydraulic and Land Co.
while bolding on to part of an iron bridge.

Henry Szlapka, engincer and manager of the Hamilton Bridge
Works Co., Lid., Hamilton, Ont., was very successful in the discharge
of his duties when on the staff of the New Jersey Steel and Iron Co,
Trenton, N ] , where he had charge of the designing department.

Joseph Taylor, formesly secretary of the Michigan Peninsula Car
Works. and 1dentificd for years with some of the-most prominent busi-
ness interests of Detroit, died July 19th at his summer residence,
Taylor Point, Sandwich, Ont.  Mr. Taylor was 8 years of age, and
was bornin England. but had spent the greater part of lus life in
Detroit. He was formerly for ten years chief assistant to the general
manager of the Great Western Railroad.

T. B. Speight, of Speight & Van Nostrand, has been commissioned
by the Government to run an exploration line due north from the head
waters of Goulais River, following the 84th meridian, to the C.I.R.
Railway, a distance of 9o miles This is a district that is almost
wholly unknown. Mr. Speight will be accompanied by a woodranger
and a geologist, W. A. Charlton, who will explore the couniry for a
distance of ten miles on cither side of the line, and report upon the
timber and mincral resources and the agricultural possibilitics of the

district.

Joseph Middlemas, engineer at the Deaf and Dumb Iastitute,
Belleville, Ont., has been relieved of his duties.

Jos. McGregor, Nanaimo, B C., has been appointed ‘provincial
inspector of metallurgical mines for British Columbia.

George Todd died in Fredericton, N.B,, on the t2th ult,, at the
age of 86 years. He was the originator and manager of Todd's
foundry , Woodstock, N.B.

J- N. Young, general manager of the Dominion Construction Com-
pany, has removed from Hamilton to Chicago, after a residence in the
former city of about nine years.

Leopold Meyer, mining engineer, of California, has moved to
Ottawa, Ont, with his family, tolive. He has been appointed manager
of the Grand Calumet mine. Pontiac county, Que.

Thos. McFarlane, lately chief clerk in the office of the superinten-
dent of motive power of the Grand Trunk Railway, Montreal, died in
Brockville, Oat., a short time ago, at his father's home. .

Wm. Tye, C.L., formerly of llaysville, Ont., bas been appointed
chief engineer of the Robson and Boundary Creek Railway at $5.000
a year, and a good bonus if he succeeds in getting it finished on time.

D. Mcl.ennan, of the Auditor.General’s office, has been appointed
astronomical computer to \V F. King, chief astronomer of the Depart-
ment of the Interior. Mr. McLeonan is a graduate of Toronto
University.

W. J. Weller has been appointed superintendent of bridges and
buildings of the Crow's Nest Pass branch of the Canadian Pacific
Railway, with headquarters at Lethbridge, Alberta, in place of R.
Balfour, resigned.

\V. F. Robertson, New York, who has succeeded W. A. Carlylc as
British Colwmbia munerolugist, 1s a graduate of McGill University,
and is very highly recommended by Dr. Dawson, head of the Dominion
Geological Survey. .

Henry Tandy. of Dunkirk, N.Y., has been appointed superin-
tendent of the Canadian Locomotive and Engine Company, Kingston,
Ont., in place of F. . Leigh. Mr. Tandy was previously connected
with the works in Kingston, and is a capable manager.

Thomas A. Harvey, formerly with Moore & Henry, London, Ont.,
who has recently graduated with the degree of civil engineer from the
Rennsselaer Polytechaic Institute, Troy, N Y, has taken a position in
the bridge and construction department of the Pennsylvania Steel
Company, Harrisburg, Pa.

J. Murphy, engincer for the Cornwall Electric Street Railway,
who has taken a good position in Montreal, was presented by the
employces of the railway with a beautiful smoking set as a token of
their esteem. The present was accompanied by an appropriate
address, which was read by Mr. Taylor, superintendent of the
company.

Among the Royal Military College graduates who have recently
received good appointments are : Capt. A. H. Van Straubenzie, R.L.,
who has becn appointed to the command of the ** M ™ submarine
mining company at Chatham. He is a son of licut -Colonel Van
Straubenzic. late D.O C., Kingston. Licut A Adams, R E., third.
class, first grade superior revenuc establishment of Burmah State
railways traffic department, has been promoted to second class fourth
grade of that establishment. He isa son of Mr. Adams, architect,
late of the Kingston penitentiary staff. Captain A. C. Joly de
Lotbiniere. C.E.. bas been appointed assistant instructor, School of
Military Engineering, Chatham.

We regret to record the death, in Montreal last month, of 1homas
Hartnell Spurrier. Mr. Spurrier was born in Shepherd's Bush, London,
England, thirty-seven years ago, and was cducated at Spurgeon’s Col.
lege and afterwards at Regent's Park College.  His parents intended
him lor the ministry, but Mr Spurrier preferred literary. and artistic
work, and was engaged in painting and newspaper work before coming
to Canada  He settled in Moantreal five yecars ago and was engaged
by McGill Medical College to do the anatomical painting of that
institution He also contributed some spirited cartoons and sketches
for the daily press as well as for Tiie Cavaniaxy Exciseer.  He was
very popular among the engincers, his sketches of the annual conven-
tions having been much appreciated A few weeks before his death
he had finished the compilation of a book on the ** Yukon Region of
Canada,” which is shortly 1o be published by 2 London House.  Mr.
Spurrier was an agreeable companion and conscicntious worker and
will be mourned by many {ricnds as well as his family. He leaves a
wife and three young children. He had just brought his two eldest
children through a severe attack of typhoid fever, which he himself
took with fatal result as they were recovering.
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METAL IMPORTS FROM GREAT BRITAIN.

The following are the sterling values of the imports of interest
to the metal trade from Great Britain during June and the six
months ending June, 1897, 1898 :—

Six months ending
Month of june.

e e —— e
1897 1898, 1897, 1593,

tlardware and cutlery ........ £6,283  £1,675 £31.930 £f11.018
Pig iron .ieieciiiiin. ciiaes 1,837 384 2,805 6, 7
Bar, elC. sevevieiiinnns cuien 8u8 1,627 5,013 6,737
Railroad ....oivee L e o 7845 20,285 14817
Hoops sheets,etc .. .. .. 6,245 5,034 22,690 10,626
Galvanized sheets ... . oo 3377 3.187 19,375  24.167
Tin plateseccioeeeces ceenn. 7981 11,507 38953  73.475
Cast, wrought, etc., iron ...... 2,369 2,684 17,334 16,342
Old {for re-manufacture) .... 925 1,571 1,497 3.075
Steel tiih cevecciniiieiiinaee 3958 3.559 23.438 27,857
Lead ..ovenens ceeee o 2o «o 2,800 4,236 7.260 12,260
Tin, uawrought ........ .... 909 1,698 9,833 10,785
Alkali..... Cetee heeeiaenees . 3638 4,273 15,360 21,010
Cement . ciiiiieanannes o0 ee 1777 1,700 6,555 10,052

FIRE-PROOF BUILDINGS.

BY FRANCIS C. MOORE.

1 think it advisable, in an article of this kind, to state, as
premises, cenain propositions whick nught be treated as de-
ductions. Some of them are seli-evident, and ought to appeal
to any practical mind as being truths, rather ilustrated than
demonstrated by the experience of the past few years. In
accordance with this line of treaumnent, I desire to state by way
of premise:

It may be claimed that no construction is ~ fire-proof,” and
that even iron and masonry could with propriety be dessgnated
as " slow burning.” ‘Lhe iron or steel used in a modern build-
ing has, in iis time, been smehied in a furnace which presented
no greater capacity for running metal mco pigs than some of
our modern buildings, whose mterior openings from cellar to
rcof correspond tu the clumney of a turnace, and the tront door
1o its tuyere. 1f a pyrometer could be adjusted durning the
progress of a fire 1t would be found to nise quune as lugh as m
ony forge.

Glass windows will not prevent the entrance of flame or
lieat from 2 fire in an cxposed building. 1t may scem strange
that so obvious a proposition should be thought worth staung,
and yet to-day more than 75 per cent. of the * fire-proof ™
structurcs of the country have window openings to the extent
of from 30 per cent. to 70 per cent. of the superficial area of
cuch enclosing wall without ™ fire-proof " shutters. Heat from
a building acruss a wide street finds ready entrance through
windows, ang the scveral  fire-proof " floors serve only to hold
ignitible merchandise in the most favorable form of distribution
for ignition and combustion, likc a great gridiron, to the full
force of a ncighboring fire. A recent article on the Pittsburgh
firc in The Engincering News aptly expresses this in the fol-
lowing words: " There scems 10 Le some irony in calling
buildings * firc-proof * which opposed hardly anything to a fire
frem across the strect more sturdy than plate glass !

Opcnings through floors for stairways or clevators, gas,
water, steam pipes, and clectric wires, from floor to floor of
* fire-proof " buildings tend to the spread of flame hike so many
flucs and should bLe fire-stupped at cach story. This fault is
morce generally overlooked than any other. Ducts for piping,
wiring. etc., should ncver be of wood.

In view of the fact that it is necessary to cover iron with
non-combustible, non-conducting material to prevent its ex-
posure to fire and conscquent espansion, and n view of the fact
that ail ironwork, cxcept cast iron, will rust to the pomt of

danger, it is best to usc cast iron for all vertical supports,”

columns, pillars, ctc. It is not advisable, of course, to have
floor beams of cast iron (cxcept in the form of Hodgkinson
heams thoroughly tested). If a floor beam should give way,
however, it might not nccessarily wreck the building, whereas
if a vital column should give way a collapse of the entire struc-
ture might result,

At a convention held some years ago in New York, at
which were present a greater number of experts in iron than

e T e e
*Extracied from the publications of the British Fito Prevention Committee.

probably ever met before or since in one room, there was not
once who contended that cast iron would rust beyond the harm-
less incrustation of the thickness of a knife blade, whereas there
was not one who did not believe wrought iron would rust to
the point of danger; and there was not one who claimed 1o know
whether steél would or not, each admitting that steel had not
been sufliciently tested as to rust to warrant a reliable opinion.
If it could le relied upon as rust-proof, it would be superior to
all other material for *“fire-proof” buildings because of its
great strength in proportion to weight. The use of steel in con-
struction is growing, because it is cheaper than wrought iron,
as lighter weights are used for the same strength, but wiule
supposed to be superior to wrought 1iron, some ot the prevailling
impressions with regard to 1t are erroncous. Delects not
pussible of detection by tests are hable to exist in its structure.
Among the first steel beams brought to the city of New York
there were instances in whtch they were actually broken in two
by falling from the level of trucks to the pavement, probably
due to their having been rolled when too cold, as steel when
rolled below a certain temperature becomes brittle.  Better
beams are now made. In my opinion, cast iron columns are
supcerior to steel and more reliable, It is not generally known
that American cast iron is vastly superior to English cast iron,
and will stand a greater strain without breaking. Cast iron,
morcover, will not expand under heat to the same extent as
wrought iron and steel, which is another fact in its favor.

No bearing colummn should be placed in such a position
that it cannot be uncovered and cxposed for examination with-
out danger to the structure. One of the ablest architects in
New York makes it a rule to so “ fire-proof ”* his columns that
they can be examined at any time by remowving the ™ fire-
proofing ”* to determing whether rust has invaded their capacity
to carry their loads. In my judgment, examinations should
be made, from time to time, in this way, of all wrought-iton or
steel columins, as it may happen that a leaky stcam or water
pipe has worked serious harm. Such a discovery was accident-
ally made recently in an important New York building. Numer-
ous newspaper paragraphs appear, from time to time, which
claim that mectal stripped of its covering of cement has been
found exempt from rust, with the pant intact, ctc., and the fact
is cited as evidence that cement is a preservative of iron and
that the danger of rust is over-estimated. It 1s probable that
cement will protect paint for a long time, and, of course, paint,
if properly put on, will protect iron while the oil in it lasts.
Painting, by the way, should be done with the best quality of
linseed oil and without the usc of turpentine, benzine, or dryers.
It should be thoroughly applied in three coats, with about a'gal-
lon to 400 square feet, and the iron should be first thoroughly
cleaned of rust and dixt, by picking or other process. Paint is
rarcly properly applicd, however, and even when of the best
quality, is a preservative of the metal, as already stated, only so
long as the oil in it lasts.

Those who claim to have cvidence of the exemption of iron
from rust rely, 1 think it will be found, upon iron which has
been under exceptionally favorable conditions, free from damp-
ucss, the action of gascs, etc., overlooking the fact that a leak-
ing water pipe or stcam pipe, or the escape of gases from boiler
furnaces will attack iron and gradually but surely consume it.
A notable instance of this is the case of the plate girder of the
\Vashington bridge over the Boston and Albany Railroad in
Boston, where a quarter-inch plate girder was receatly found
to be cntircly consumed in places from the operation of gascs
from the locomotives passing below.

It is quitc common to have advocates of wrought iron cite
railroad bridges and the clevated radroad structures of New
York as proof of their claims, but if they will take the trouble
1o examine these structures, they will discover that in spite of
the fact that they are cxposed to view, that they can be painted
frequently, the evidences of rust are unmistakable, especially
about the rivets; and onc can well imagine what would be the
result in the case of riveted iron members in the skeleton struc-
ture of a building where such ironwork is entircly concealed
from view. periodical inspections being impossible. Rust is
cspecially liable to bLe found in the cellars and basements of
buildings. The wrought-iron friction brakes of freight clevators
in the cellars of stores, for cxample, are frequently found so con-
sumed with rust as to be casily rubbed to picces in the hand.
Steel rivets arc dangerous and they should never be used, unless
of a very superior quality, so soft that hammering will not
crystallize the material, and yct with sufficient tensile strength
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to insure perfect holding qualities. This is difficult to secure.
Their use in columns for buildings is abjectionable, as they rust
badly under certain conditions; columns, therefore, should be
without rivets, and the beam-bearing bracket shelf on cast iron
columns should be cast in one picce with the column. It is
generally supposed, and frequently stated, that there is a great
difference between the expansion of iron and masoury by heat.
This is nct the case.  For example, the length of a bar which at
32 degs. is represented by 1, at 212 degs. would be represented
as follows:

CastedFON veetereneerenintaesonenaannss vevsese. 1OOII
Wrougltt iron o vvviiiiiiniiiiiaann Ceereeeeae. 1.00]2
Cement vvvieeveieeneennennnns ceteetieaaneaaann 1.0014
Granite ........o.... R R TR TP TOUPR 1.0007
Marble ..ottt Ceeetareaaieans 1.0011
SanNdStONE t\iitii it i it it teaaaeees 1.0017
Brick it i i i i ceera e 1.0005%
Fire-brick ooevniniiiiniii it ieeniinnannss 1.0005

In the “ fire proof” building of the Western Union Tele-
graph Company, in New York, some years ago, a heavy brick
pier, 7 or 8 feet in diameter, adjoined the wall of the boiler
furnaces. The difference in expansion in the brickwork next to
this furnace wall as comparcd with that of the remaining brick-
work of the pier was so great as to produce a crushing of the
material from top to bottom of the pier for a depth of several
inclics, and it was found nccessary te change the furnace wall
and lcave an air space between it and the pier.

While the difference in expansicn between masonry and iron
incorporated with it is less per running foot than is generally
supposcd, and while the difference in expansion between a cubic
foot of iron and that of a cubic foot of masonry would hardly
be noticeable, especially if the iron were covered on all four
sides, yet in stretches of 50 {eet or more, as in the case of iron
I-beams and girders, the cumulative cffect of expansion in un-
covered iron might be a serious matter—aquite sufficient with the
riscs of temperature due to a burning building to push out the
bearing walls and wreck the building.  Especially is
this true of temperatures higher than 500 degs, It is unneces-
sary to suggest that metal differs-from masonry in the important
respect that heat does not travel throughout the entire length
of the latter, while 1t does in the case of metal. In other words,
while the difference between the expansion of a lineal foot of
iron as compared with a hincal foot of masonry, marble, brick,
cte., is very shght, the difference mm conductivity is very great.
The conducting power of silver, for example, being represented
by 1, copper would be 845, cast iron .359, gold 981, marble
.024, and brick .ol—an important fact to be considered in the
coutistruction of buildings.  Brickwork raised to a white heat
would not raise the temperature of other masonry in the same
wall a few feet away, but one end of an iron I-beam could not
be raised to a whate heat without raising the temperature of the
beam for its entire length.

Where 1ron beams and girders are snserted in walls without
suifient space Jeli fur thar expansion under hc;n they are
almost certaimn to wverthrow the bearing walls by their expan-
ston thrust. A large warchouse in Vienna in which such pro
visiun had been contemiplated by the architect was totally
destroyed, with ats countents, by reasun of the fact that an
officious subordinate, discovering the space in the wall pur-
poscly left at the end of cach beam, deliberately poured liquid
cament theran, which, hayvng set, effectually thwarted the well-
meant intention of the architect, and resulted 1n the destruction
ut the buiding. Tie ¢apansion thrust of irun beams may be
computed upon the following factor of expansion: Rolled iron
uf a length of 1,562 feet will expand one-cighth of aa inch for
cvery degree of temperature. The heat of a burning building
as aircady stated is cnormous—sufficient to fusc most known
materials; it may safely be estimated to be at Ieast 1,000 degs.;
thercfore a length of rolled iron of 1,562 feet at 1,000 degs. of
temperature would ecxpand about 125 inches and a 50 foot length
of iron girder would expand between 4 and 5 inches, show-
ing that there should be a play at cach end of at least 2 inches
ii the iron is not firc-proofed. Inasmuch as in iron construction
thic iron beams and girders are usually anchored to the walls to
stecady them, space should be left and the tie to the anchor
should be by a movablc hinge joint, which would be of the same
strength with an inflexible .anchor for all tying purposes, but
would yicld under the thrust pressurc like an clbow and allow

play of the beam, or stiff anchors should have clongated holes
to allow expansion when beams are of great length. Girders
are seldom over 25 feet long, but if bolted together, as is fre-
quently the case, they may be 120 feet or more long, and a line
of columns from cellar to roof of a building may casily have onc
continuous iron structure of two hundred or more feet. It
should be remembered, however, that this danger from the ex-
pansion of iron may be almost wholly counteracted by protoct-
ing 1t from exposure to fire through the use of non-conducting
matersal. It is more important to protect girders than beams.

The mistaken pride with which the owners of some build-
ings point to exposed iron beams in ceilings as evidence that
the floors are “ fire-proof,” actually justifying the supposition
that they are left exposed for such display, would be ludicrous
if it were not serious. In buildings occupied for offices or
dwellings, where there is not sufficient combustible material to
endanger the beams, it is not so objectionable; but in ware-
houses and stores, filled with merchandise, such construction is
dangerous; and if one of the upper floors should give way it
would come hammering down to.carry all below ang thoroughly
wreck the structure. In this connection it is well to say that
combustible merchandise should never be stored 100 feet above
the strect grade cven in a “fire-proof” building, since the
average fire department cannot reach it at that height.

The roof, that portion of a building which ought to be mo.
carefully watched during construction, is often the most
neglected, woodwork entering into the composition, as in the
case of the Horne building, at Pittsburgh, where the cornice was
supported on wooden outriggers.

Partitions.—These should not be erected upon wooden sills,
as is somectimes the case—only, however, with ignorant and
inexpericnced architects, who suppose that it is necessary to use
wood in order to nail baseboards and other trim at the bottom
of the partition. Porous terra-cotta will hold nails and should
be used in preference to wood, which, as soon as it burns out,
will let down the entire partition.

(To be continucd).

—At a mecting of the Board of Governors of McGill Uni-
versity, held July 28, Ernest Rutherford, M.A., B.S¢., Trinity
College, Cambridge, was appointed W. C. McDonald Professor
of Physics, and Dr. James Wallace Walker, of University Col-
lege, London, was appointed W. C. McDonald Professor of
Organic Chemistry. - Both the new professors have had most
successful careers hitherto, and we hope they will add to their
laurcls while at McGill.

. Mem. Can._Sne, Clv. Eng. Late
Gen. Supt. Toronto Incandescent
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Consulting Engineer

Plans, Specifications, Superint-ndent’s Advice. Bstimates on Steam, Hydraulic
and Blectrical Plants. Speclal ma::him:qr desigoed. Specialtids: Steam and
the Steam Engine, ircluding Evaporative Teats, Eficiency of Tests of Steam, Hy
draulic xnd Blectriral Plants.  Central statlon management: reports carefully pre-
pared. Oll(gc-SO Canada Life Bullding, Toronto, Ont.

Tenders for Incandescent Electric Lightiog Plant

TOWN OF THOROLD, ONT., CAN.

Scaled Tenders to be forwarded registered mail addressed to the Mayor of
Thorold, and bearing no Jater date of malling than tbat of Wednesday, Apgust 321b,
1898, will be received by-the Munlclpal Councsl for the supply and* {nstallation of
an Incandescent Electric Ligbting Plant {l.;oo to 2,0co lights, alterpating current),
aceording to s&ﬂ:lﬁc&(lcn ‘copies of which may be obtalned by applying to ROD.
ERICK J. PARKE, Consulting Engineer, 310 Forcsters' Temple, Toronto, Oatarlo,
Canada. The lowestor any tender not necessarily accepted.

Splendid Water Powér

and special inducements to
Manufacturers to locate on the

St. Maarice River,
PROVINCE OF QUEBEC.

The Shawinigan Water and Power Company is prepared to treat
with partics desiring to lease large units of power. For information
address the Company, ’

1724 NOTRE DAMME ST., MONTREAL



