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NEW BRIDGE AT TRAIL, B.C.

There was recently completed for the Province of British feet and a removal of sixty-five hundred yards of material
Columbia, at Trail, B.C., a four-span through riveted truss to make the approaches. The base of the north abutment,
type bridge, which contains much of interest, both in design on account of the nature of the bottom, is forty-two feet

below the floor level. The ground

near the north shore slopes from zero
at low .water to a depth of thirty feet
between piers 1 and 2, which is the
channel proper.

Construction was commenced in
November, 1911, and was completed
on May 24th, 1912. Fourteen thousand
lineal feet of piles were used in the
falsework, and a hundred and thirty
thousand feet of timber. The cement
used in the construction of piers and
abutments totalled about 7,500 sacks.
The earth work necessitated for the
approaches ran about 1,500 cubic
vards. As has been noted, the bridge
superstructure is made up of four
spans.  Each of these spans i3 171
feet 6 inches in length, with seven
panels to the span. The total length
of the bridge is 691 feet ¢ inches.
The foundation of the deepest pier

Fig. 1.—View Shewing Falsework
of the Bridge.

and construction. The bridge was
trected by Armstrong, Morrison &
Co., Limited, of Vancouver, and was
OPened for traffic on May 24th, 1912,
It is designed for ordinary highway
traffic with paved roadway, eighteen
feet in the clear. The bridge is of
the tryss type supported on tubular
Steel piers filled with concrete. Each
Pair of piers is joined together by
Sheet stee] reinforced bracing, which
OTms a wall with two feet thickness
Of concrete.  There are three piers;
Plers Nos, 2 and 3 were sunk by the
Pneumatic process, while pier No. 1
Yas built in a cofferdam. The site of
t}}é bridge is at the east end of the
Aty of Trail. The bank on the South
o city side, is of a rocky formation.

he first pier and abutment have, Fig. 2.—View Showing Falsework for Placing the Final Span.
therefore, solid rock foundation. The

orth bank of the river is of a sand and gravel formation, below low water necessitated by the nature of the ground,
and the general level is about fourteen feet above the bridge iz 44 feet. The height of the pier over all is 86 feet.

\ 90r elevation.  This necessitated a cut of about fourteen The height of the bridge from the floor to the top chord is
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20 feet 6 inches, and the height from low water to top
chord is 67 feet. Three hundred thousand pounds of
steel were used in the piers and the weight of the steel
in superstructure is 480,000 pounds. Eventually, the
bridge will be provided with a lift span, but the pro-
vision of this span has been left to some future date. The
lift span will be fully balanced by concrete counterweights
when placed. The towers and machinery have been omitted
until the river traffic requires the span to be made movable.
The lift span will be operated by electric power and it will
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INTERESTING DRAINAGE SYSTEM OVER
THREE THOUSAND YEARS OLD.

Dr. A. J. Evans, the chief of Cretan explorers, recently
discovered the site of the Great Palace of Minos, at Knossos,
near modern Candia, and the result of his explorations has
brought to light the very high state of civilization enjoyed
by the ancient (Cretans, 3,500 years ago. The Rev. James

Baikie, of Edinburg, has written a book summarizing the
“The

discoveries of Dr. Evans, entitled, Sea-Kings ot

Fig. 3.—View Showing Completed Bridge.

be possible to raise this to the full height of 55 feet above
high water, in 60 seconds. The estimated complete cost
is about $91,000.

The Province of British Columbia are the owners of
the bridge. Waddell & Harrington, consulting engineers,
Kansas City, Mo., designed the structure, while the Cleve-
land Bridge Company, of Darlington, Eng., were the con-
tractors for the steel work. Armstrong, Morrison & Com-

Y|

Cross Section Through Bridge:
Crete,”” Adams and Black, publishers (New York, The Mac
millan Co.), from which the National Geographic Magazine
has abstracted the following article which will be especially
interesting to our readers:

Most surprising was the Tevelation of the amazingly
complete system of drainage with which the palace was pro-
vided. The gradient of the hill which underlay the domestic
quarter of the palace enabled the architect to arrange for a
drainage system on a scale of completeness which is not

pany, Vancouver, B.C., were the contractors on the as-
&2
Sourn ABUTMENT
171~ 94" i Ve o meJ 172°8" 1708
69/-9"
General View of Lift Bridge at Trail, B.C. Lift Span Towers to be Installed Later are Shown Dotted.
sembling, construction and erection. The entire work only unparalleled in ancient times, but which it would b€

was under the personal supervision of Mr. Morrison, of
Armstrong, Morrison & Company, while the interests of
the Provincial Government were in the hands of Mr., J. E.
Griffith, public works engineer, and his assistant, Mr. J. P.
Ford, and Mr. J. D. Anderson, resident engineer with Mr.
C. A. Broderick, his assistant.

hard to match in Europe until a period as late as the middle
of ‘the nineteenth century of our era. A number of stoné
shafts, descending from the upper floors, lead to a well
built stone conduit, measuring one meter by one-half meter
whose inner surface is lined with smooth cement. These
shafts were for the purpose of leading into this main €O™”
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duit the surface water from the roofs of the palace buildings,
and thus securing a periodical flushing of the drains. In
connection with this surface-water system there was elabor-
ated a system of latrines and other contrivances of a sani-
tary nature, which are ‘‘staggeringly modern’’ in their ap-
pointments.

In the northeastern quarter, under the Corridor of the
Game-Board, are still preserved some of the terra-cotta
Pipes which served as connections to the main drain. They
are actually faucet-pointed pipes of quite modern type, each
section two. and one-half feet in length and six inches in
diameter at the wide end, and narrowing to four inches at
the smaller end. Dr. Evans states that jamming was care-
fully prevented by a stop-ridge that ran round the outside
of each narrow end a few inches from the mouth, while the
inside of the butt, or broader end, was provided with a
raised collar that enabled it to bear the pressure of the next
bipe’s stop-ridge, and gave an extra hold for the cement
that bound the two pipes together.

5 Indeed, the hydraulic Science of the Minoan architects
1s altogether wonderful in the completeness with which it
brovided for even the smallest details. On a staircase near
the east bastion, on the lower part of the slope, a stone
Tunnel for carrying off the surface water follows the line of
the steps. Lest the steepness of the gradient should allow
the water to descend too rapidly and flood the pavement be-
low, the runnel is so constructed that the water follows a
series of parabolic curves, and the rapidity of its fall is thus
checked by friction.

- The main drains are duly provided with manholes for
Inspection, and are So roomy that two of the Cretan work-
men spent days within them clearing out the accumulated
earth and rubble without inconvenience., Those who remem-
ber the many extant descriptions of the sanitary arrange-
Ments, or rather the want of sanitary arrangements, in such
4 town as the Edinburg of the eighteenth century will best
appreciate the care and forethought with which the Minoan
architects, more than 3,000 years earlier, had provided for
the sanitation of the great Palace of Minos.

— e

PRODUCTION OF ELECTRIC-FURNACE STEEL.

According to Robert Pinot, secretary-general of the
Comités des Forges de France, the production of steel in
electric furnaces duriag the last three years was, in tons:—

1909. 1010. 1911.

GErmany ..................... 177753 36,188 €6,654
United States ...........cooenns 13,762 52,141 20,105
Austria-Hungary .... ......... 0,046 20,028 22,867
e S T e A e 6,456 11,750 13,850
ORI it s s adion o s A8 O 47,039 120,116 126,476

The United Kingdom had hardly commenced to pro-
duce for the general market. The predominating lead of
Gerrnany and the drop in the electric steel production of the
United States are notable features of last year’s figures.
Activity in France lies more in the field of ferro-alloys. Of
these, France made altogether, in 1904, 34,200 tons, which
Amount had increased to 60,200 tons by 1910; the figures
for ferro-alloys made in electric furnaces were respectively

5756 and 23,800 tons; the electrically-produced alloys

Amounted in 1909 to 14,000 tons, and varied little in the
Years 1906 to 1009.
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ALGAE AND THEIR RELATION TO PUBLIC
WATER SUPPLIES.

In the monthly bulletin of the Ohio State Board of
Health, there is a short discussion of algae and their rela-
tion to public water supplies, by Mr. L. H. Van Buskirk,
assistant engineer of the State Board of Health. The dis-
cussion follows:

The State Board of Health receives frequent requests
during the summer season from different municipalities of
the State, for examinations of their public water supplies in
which objectionable tastes and odors have developed. It
has been observed by the residents of communities so af-
fected, and also by the State Board of Health, that the tastes
and odors occur sometimes as early as April, but generally
not until the latter part of May or the first of June, and that
they disappear as soon as cold weather is experienced in .
the fall. It has also been noted that the objectionable qual-
ities are found in water that is stored in open basins or in
impounding reservoirs in which there is an opportunity for
stagnation due to the heat and light of the sun and the in-
frequent displacement of the water; and also that the
peculiarities appear and disappear almost simultaneous with
the occurrence of algae. It it an interesting fact that these
features are not found to any extent in waters which are
stored in reservoirs from which the sunlight is excluded.
Algae do not develop in the dark. It is true, however, that
certain other vegetable growths which give rise to the same
unpleasant qualities thrive in waters which are protected
from sunlight.

It must be understood that not all tastes and odors
found in water are caused by algae, for there are a large
number of other agencies which effect these qualities, among
which are oil wastes, salt, sulphur, organic matter, iron,
and bacteria. An example of bacterial growth is crenothrix
which thrives in waters containing organic matter and iron.
These bacteria when present in a water cause unpleasant
tastes and odors. A water supply containing crenothrix is
objectionable for laundry purposes due to the effects of the
iron which collects in its cells upon linen. The growth de-
velops rapidly in the dark and is found in covered reservoirs
or storage basins and in distribution systems. In public
water supplies containing large amounts of iron, the bac-
terial growth is often seen in the water as drawn from the
hydrants in the form of small red filaments. It is difficult
to destroy the bacteria unless the iron is removed from the

‘water.

A further discussion of the causes of tastes and odors
will be confined to purely algal growths concerning which
the following facts are given.

The appearance of algae is familiar to practically all,
as there are indeed few who have not seen the green scum
floating upon the surface as well as the growths along the
sides and bottoms of our lakes and ponds. These latter
growths are not to be mistaken for the ordinary aquatic
plants which are also abundant. Many people living or
visiting in a community where the water supply is stored
in open reservoirs know full well what the objectionable-
tastes and odors are like and many have noticed the green
color of the water as drawn from the tap. The same qual-
ities are frequently observed when fire hydrants on dead
ends are opened for the purpose of cleansing the mains.
The algal growth discharged from dead ends must not be
confused with the red crenothrix which is found much more
frequently.

The simplest forms of plant life are grouped under one
general heading and are called thallophytes. Thallophytes
may in general be separated into two divisions known as
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algae and fungi. Algae are thallophytes which contain
chlorophyll, the green coloring matter found in plants, and
are able to manufacture food from inorganic material. They
are variable in size, ranging from forms visible only by
means of the microscope to salt water forms with enormously
bulky bodies.

Although all algae contain chlorophyll, some of them do
not appear green owing to the fact that other coloring matter
is present in the cells. It is easy, therefore, to subdivide
algae into groups according to their color, which variation
is accompanied by constant differences in habits and methods
of growth. The constant termination phyceae which appears
in the names is a Greek word meaning ‘‘sea-weed,’”’” which
1s a common name for algae; while the prefix in each case
is the Greek name for the color which characterizes the
group.

The four subdivisions are as follows :

(1) Cyanophyceae, or blue green algae.
(2) Chlorophyceae, or green algae.

(3) Phaeophyceae, or brown algae.

(4) Khnodophyceae, or red algae.

The phaeophyceae and rhodophyceae are found only in
salt water. Therefore, they are eliminated from considera-
tion as affecting the fresh waters of the State.  While the
cyanophyceae, owing to their methods of reproduction and
growth, are in some classifications not included in the algae,
they are important in connection with the study of the
storage of water and are accordingly placed with the algae
for convenience. The cyanophyceae and chlorophyceae are
therefore the important forms of algae in which we are
directly interested. Each of these groups includes numerous
varieties, the identification of which is sometimes difficult.
By observing the characteristic color of the growth it is
easy to classify the same into either of the two main sub-
divisions which are found in fresh water. If it is desired
to ascertain the particular variety, it is necessary to use a
microscope by means of which the individual cells may be
observed and recognized.

The cyanophyceae give rise to grassy or moldy odors,
while the chlorophyceae are characterized by a fishy or oily
smell. Some of the growths appearing early in the sum-
mer are aromatic or sweetish., These odors become intensi-
fied as the algae increase in numbers and as others decay.
In order that those who are not familiar with the effects of
algae upon public water supply may realize to a degree the
seriousness of such a condition, the following facts: are
given relative to a particular supply in Ohio.

The water supply of the village is obtained by impound-
ing the waters of a stream having a small watershed. The
water is delivered to the pumping station by gravity and is
elevated to a small cpen distributing basin located on a hill
near the village. The algal growths develop in the im-
pounding reservoir each summer and are carried through
the mains to the distributing: tank, from which the water is
delivered by gravity to the consumers. The open basin
located on the hill is exposed during the summer to direct
sunlight, which condition is especially suitable for the de-
veloping of algae. The tastes and odors which are observed
early in the summer gradually become more pronounced as
the season advances, until in the early fall the water is so
objectionable that it cannot be used for drinking, cooking,
or bathing purposes, and is used only for lawn and street
sprinkling. It is objectionable even for these uses, and
the odors caused by sprinkling are so marked that it is
necessary to close windows and doors to keep them from
entering the houses.

Algae are not only found in reservoirs used for the
storage of surface water, as the one mentioned above, but
also quite frequently in those in which well water or filtered
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water is stored. The growths often appear on the surface
of filters, and in such cases are very difficult to remove.
When the temperature of the water is from 60 to 8o degrees
Fahr., the algal growth is facilitated. :

The prevention of algal growths in water to be used
for drinking purposes is no small problem. It has been
studied by many scientists who have practically decided that
copper sulphate or blue vitriol is the best substance to use.
Its use, however, is attended by many complications which
require that it be applied only under expert supervision.
Blue vitriol is known to be highly poisonous so that great
care must be exercised in its use in order to prevent sick-
ness. Another complication attending its use is the variable
amount required to destroy the different species of algae. A
careful microscopic analysis is therefore mecessary in order
to identify the growths. Even though the algae are de-
stroyed, the tastes and odors will not disappear unless the
decaying matter is removed. In many cases the growths
soon reappear and it is necessary to repeat the treatment.

Probably the safest although not always the cheapest
method of protecting water supplies against algae is to pro-
vide covers for the storage basins and at the same time
keep the basins clean. The presence of organic matter and
light, it will be remembered, are the two most important
elements promoting the growth.

In one case the growth was prevented by pumping con-

tinuously to the reservoir, allowing it to overflow. This
kept the temperature low and prevented the water from be-
coming stagnant. This, however, is a very expensive

method as large quantities of water are thereby pumped to
waste.

The removal of algae from filter beds is very difficult.
In one instance, where tub filters are in use, much trouble
has been experienced. The filters have been scraped and
treated with copper sulphate, and several times the entire
filtering material has been removed and washed. The treat-
ment, however, was not successful though large quantities
of algae growth were removed. The most successful method
used at this particular plant was the sterilization of the
filters by means of steam.

It will be readily seen, therefore, that the presence of
algae in the water supplies of the State is a serious problem
and one which requires careful and serious attention. NoO
one method of protecting a water supply as outlined above
will be successful in all cases, and it is evident that a careful
study should be made of each particular problem. In order
to do this a consulting engineer should be retained whoseé
duty it should be to recommend possible. changes in = the
method of handling the supply, or who Should oversee the
proper treatment of the water. This is the only logical and
safe method to be used in preventing or destroying algal
growths and in furnishing a water suitable for domestic and
drinking purposes.

—_—a>o———
CANADIAN TIMBER.

Over three-fifths of the Canadian-grown timber used it
the manufacture of furniture and cars in Canada is used in
Ontario. Native hardwoods are more plentiful and varied in
Ontario than in any other province, a consideration which 1%
partly responsible for the importance of Ontario in furnituré
and musical-instrument manufacturing. Aside from Prince
Edward Island, where, of the total of 79,000 feet used, 77:
000 feet were native-grown, "Ontario imports a smaller pro-
portion of wood than any other province. About one-quarter
of the wood used in Ontario is imported, as is one-third of
the wood used in Quebec and seven-tenths of the wood used
in Nova Scotia.
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DESIGN AND CONSTRUCTION OF
SMOKESTACKS.

“In a recent issue of Building Progress, a periodical pub-
lished by the National Fire Proofing Company, of Pittsburg,
there is published an article by Henry V. Feder, on “The
Design and Construction of Smokestacks.” A great part
of the discussion deals with the use of hollow tile instead of
brick for chimneys. We present herewith an abstract of the
article.

To approach the problem properly, the first points to be
considered are the maximum area of grate under the boilers
on which coal will be burned at any time; the kind and
quality of coal, and the greatest quantity of coal that will
be consumed per hour per square foot of grate surface.
Ordinarily twenty pounds of coal per square foot of grate
surface will be the right allowance to make, although the
rate of combustion will average from ten to twenty pounds
per square foot of grate surface, with an average of about
fifteen. The maximum, however, is what must be provided
for, consequently the smokestack must be made large enough
to take care of the gases of combustion during forced firing.

There are two—yes, three—important points outside of
the stability of the smokestack to be carefully worked out by
the designer. They are the height of the stack, its area
and wall insulation. Taking up first the area of the stack
brings us back to the combustion of coal on the grate. Ior
the economical combustion of coal each pound must have
from 143 to 169 cubic feet of free air to burn-it, and this
will necessitate an area capable of taking care of from 155
to 170 cubic feet of chimmey gas per hour per square foot
of grate surface on an average, and a much larger quantitys
than that when coal is first put on the fire.

If the chimney lacks either in area or in height to take
care of this volume of gas, the effect will be much the same
as though the air weré' not supplied to the coal, for a feeble
fire will result, and there will be the additional annoyance
of more smoke than when the stack is of sufficient size to
furnish a supply of air for the combustion of the gases
Which cause the smoke.

Height of chimney comes next, for without height there
Will be insufficient draft, and the gases will not escape fast
enough, even with a smokestack of enlarged area. The draft
of a chimney, or the velocity of gases through it, depends
entirely on the difference in ‘weight between the column of
8ases in the smokestack and an equal column of air outside
of the stack. The hotter the gases in the stack the greater
the difference in weight between this column and a column
of the air outside, and so long as the temperature of these
two columns are different it stands to reason that the higher
the stack the greater the total difference in weight will be.
In engineering practice it is assumed that the hot gases from

. the boiler at the uptake where they enter the smokestack

Will have a temperature of 450 deg. Fahrenheit. Without

is temperature the desired draft will not be attained, for,
OWing to the large area of exposed surface to the smoke-
Stack, loss of heat by radiation and conduction will lower
the inside temperature of the stack to such an extent that
the upward movement of gases will be sluggish.

This brings us naturally to the third consideration in
Smokestack design, the wall insulation. To keep down to
the lowest possible limit the loss of heat through the walls
of the stack, they should be made as heat retarding as pos-
:’ble and, as nothing is quite so good as a practical in-
Ulator against loss of heat as air cells, hollow walls or com-
Partments of some kind are commonly used for this purpose.

he walls of the stack, however, have to do more with the
Structural design, which will be explained later.

In smokestack design the proportions of the stack must

first be obtained. It might be well to explain here that
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chimney draft is affected by so many varying conditions that
no absolutely reliable and infallible rule or formula has ever
been devised for proportioning smokestacks for a certain
desired draft pressure. The type of boiler, kind and size of
grate, size and kind of coal to be used, frictional resistance
of the smoke connections, number and Size of boiler flues—
these all have more or less effect on chimney draft. While
absolutely accurate results cannot be obtained by rules and
formula, approximate - results, which, when interpreted 1n
connection with all the modifying circumstances, will yield
accurate results, can be obtained by rule, while for ready
reference practice has established certain well-defined pro-
portions for smokestacks to be wused in connection with
boilers of different-rated horsepowers. In the table appearing
on the following
page the heights of
chimneys, their di-
ameters and areas
can be found for
any size of boiler,
or battery of boil-
ers, from 23 horse-
power to 5,031
horsepower. ‘I'hese
proportions will be
found safe for all
ordinary conditions.

When the height
of smokestack and
area of flue are
known there still
remain the struc-
tural features of
design and con-
struction to be
worked out. For
example, what
should be the di-
ameter of a smoke-
stack at its base
when it is 175 feet
high?

There is a simple
empirical rule that
a smokestack in
order to be stable
must have a di-
ameter at its base
of from one-tenth
to one-twelfth of
its height. If in
place, subject to
an open, exposed
strong winds, or on a floating foundation on poor soil, a
diameter of one-tenth would be about right, while if the
footings rested on bedrock, and the stack is partially shel-
tered from strong winds, the stack could be narrower at the
base, perhaps one-twelfth the height of the stack being suf-
ficient. Any proportion between these two extremes may
be used, the designer being guided by judgment in assum-
ing the proportions.

Applying this rule and assuming a height of 175 feet on
a floating foundation of hard-packed sand or dry clay, the
proportion of one-tenth the height may safely be taken as
the diameter of the stack at the base. One-tenth the height
is 17% feet, which would be the proportion in such a case.

Hollow Tile Smokestack at the Plant
of the National Fire Proofing
Company of Canada, Limited,
Near Hamilton Ontario.

But smokestacks are not of uniform diameter through-
out their entire heights, but grow smaller toward their tops.
This batter gives them greater stability, while at the same
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time, by decreasing the amount of surface exposed to the
strong winds, reduces the heat loss from the walls.

The batter of tall smokestacks is generally made .3 of
an inch to the foot, which in a chimney 175 feet high would
amount to 4 feet 4% inches, making the chimney 8 feet o
inches less in diam-e_:ter at the top than at the bottom.

If a smokestack, rearing 1ts top one hundred to two
hundred feet in the air, is to maintain its stability, it must

Table of Size of Chimneys for Power Plants.

Side of | Effect-

Diam- HEIGHT OF CHIMNEYS AND COMMERCIAL HORSEPOWER Square | ive |Actual
eterin Chim- | Area | Area
Inches | 50 60 70 80 90 100 110 125 150 175 200 uare | Square

ney (Sq
Feet | Feet | Feet | Feet | Feet | Feet | Fact | Feet | Feet | Feet | Feet | Inches| Feet | Feet

16 .9 1.77

19 4 241

22 ; 314

24 T 398

27 i 401

30 i 5.94

32 4 7.07

35 8 8.30

38 I ( 9.62

43 | 1044 | 12057

~.| 48 (13151 1590

.| b4 | 16.96 | 19.64

981°| 59 |20.83| 23.76

1,105 | 1,181 | 64 |25.08| 28.27
1,310 | 1,400 | 70 |29.73 | 33.18
1,531 | 1,837 | 75 .76 | 3848
1,770 | 1,893 | 80 |40.19 | 44.18
21027 | 2167 | 86 | 46.01 | 50.27
2,303 | 2462 | 90 | 52.23 | 56.75
2,504 | 2773 |, 96 | 58.83 | 63.62
2903 | 3,003 | 101 |65.83 | 70.88
3,230 | 3452 | 106 | 73.22 | 78.54
3,573 | 3820 | 112 | 81.00 | 86:59
3735 | 4,205 | 117 | 89.19 | 95.03
4311 | 4,608 | 122 | 97.75 (.103.86
4407 | 5081 | 127 [106.72 | 113]10

have walls of sufficient strength and thickness to bear the
weight and resist any storms that blow. Naturally, the walls
are not of uniform thickness, but increase in thickness at
the base, according to the height. Common practice is to
make the top 25 feet of smokestack less than 4% feet in
diameter at the top, 8 inches thick, and increase 4 inches in
thickness for each 25 feet toward the base. Smokestacks
over 4% feet in diameter at the top are made 12 inches thick
for the top 23 feet, and are increased in thickness 4 inches

for every additional 25 feet toward the base. According to’

this pratice a stack 175 feet high and over 4% feet in di-
ameter at the top would have walls 12 inches thick for the
top 25 feet, and by increasing 4 inches in each additional 23
feet would have walls 36 inches thick from the foundation
to 25 feet above the ground level.

Owing to the stepping of the walls of the flue inside,
and the batter given the walls of the smokestack, there
would be a rough, uneven surface presented to the hot gases,
and this rough interior would not be of uniform bore

Cross Section A.A.

throughout its entire extent, a condition which would greatly
decrease the draft of the flue, and, owing to having but one
wall to escape through, much heat would be lost from the
smokestack. To overcome all these objections, smokestacks
are built with an interior lining of firebrick. This interior
lining is the real smokestack, and the outer shaft is the
superstructure which gives it strength and rigidity. Owing
to the thickness of the Smokestack walls at the bottom or
base, the inner shaft is generally built into the outer wall
at this point, for the first 25 feet in height.  Above this,
for a distance of about one-half the height of the chimney,
the inner and outer shafts are separate, but are tied together
with four to six radial ribs or walls running vertically and
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built into the inner and outer shafts: From the middle of
the stack to the top these brace walls are built into the outer
shaft, but are sometimes free of the inner shaft by abour
one inch, like floating ribs.

In the designing of the foundation or footing for a
smokestack, particularly when the foundation is to be a
floating one, is where great care must be exercised. The
necessity for this great care will be realized when it is re-
membered that there are two distinct movements common
to all tall, heavy structures, and that those two movements
must be reduced to the lowest pos-
sible limits. Every heavy building s
erected on a footing other than bed- L’
rock settles into the ground from 3
to 5 inches, due to the compressi-
bility of the soil. In Chicago, for
instance, there are many prominent
examples of such settlements, and
provision is always made to guard
against damage resulting therefrom. i
The Great Northern Hotel, for ex- |
ample, is partially carried on jacks
and periodically leveled up as settle-
ments occur.

The other movement of tall build-
ings erected on floating foundations,
or, indeed, on any kind of footings,
is found in the same city in the lean-
ing of buildings out of plumb, the
amount of the "leaning in some
‘cases amounting to a great many
inches.

These two movements, then, can
be considered as probable to a i
greater or less extent in smokestack i
construction, for the stacks are both g
tall and heavy, the extent of the l|
movements depending to a great ex-
tent on the weight of the stack and PO 017
the proportion of the footing sup- q ‘
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porting it. To reduce these move-
ments to the minimum the footings
must be liberally proportioned to the
weight of the stack and the bearing
capacity of the soil, so that the
weight imposed on a unit area of the
soil will be well within its safe limit,
In compact sand and hard clay the
footings or foundation at the base
of the stack ought to have a di-
ameter of about one-seventh the
height of the stack, and a batter of
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vt viv.7

about oue inch in five from there to T
the bottom of the foundation. Sinne

In the illustrations are shown a e
photograph, plan, working drawings : T Bl
and details of a good example of 4 e
smokestack construction and design. bl

There were a number of problems
of more than ordinary interest to
work out in this particular case. In
the first place, the stack, which is 170 feet high, was to be
built on a footing of clay, in an exposed position swept by
strong and cooling winds, and it was nebessary to design
a stack which would possess the maximum strength with the
least possible weight, and at the same time of materials of
such a character that but very little heat would be lost
through the walls to the cooling winds. The problems were
all satisfactorily solved by the simple expedient of using
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hollow tile instead of brick, as was formerly the practice,
the foundation being built of concrete reinforced with steel.

The hollow tile were specially made for the purpose,
were radial, 6 x 12 x 12 in size, hard burned, salt glazed, and
laid with wire mesh in the joints, in cement mortar one to two.
The finished stack is shown in Fig. 1, resting on its octagonal
base, and extending to a height which makes a telegraph pole
look like a toothpick. Owing to the numerous air cells
formed in the walls of the stack by the countless dividing
partitions of the hollow tile, there is no perceptible heat loss
from the stack. This conservation of heat increases the
draft of the chimney, so that the capacity is far beyond the

‘ordinary rated capacity of a stack of this height and di-

ameter. These air spaces further lessen the weight of the
stack by many long tons, which in turn reduced the liability
to lean or settle, over a stack of ordinary weight. At the
Same time the strength of the structure is increased by the
IES§ number of joints, and the radial shape of the blocks
which makes them fit and interlock together. The cost of
the stack was not considered, for efficiency and stability
Were the main requisites. Incidentally, though, the cost of
the stack was much less than would be a like chimney built
of bricks, and there was a further saving in time, the entire

Stack above the ground level having been built in about
Seven weeks.

RIVER IMPROVEMENT BY REGULATION AND
DREDGING.*

By Major Wm. W. Harts.

'In undertaking any river improvement for the benefit of
Navigation many considerations necessarily enter into the
determination of the methods to be followed. It sometimes
Occurs that the solution is so obvious as to be self-determin-
Ing, as at the Cascades of the Columbia River, where the ad-
Vantages of a short lateral canal across a convex bank were
S0 plain as to practically exclude other methods from con-
Sideration, but in the usual case there is a choice among
Several methods and usually considerable study is requirela
o sclect the most suitable. This selection often depends
more on the character of the river than it does on the nature
of the use to which the work will be put.

) For example, at Rock Island Rapids in the Mississippi
River, where the channel has been successfully used for many
Vears as the result of open river regulation, it was at first
t_hought that a lateral canal would be necessary and such an
Improvement was proposed, even for the depth of 414 ft.
then needed. But a fuller study of the problem showed that
the.character of the river was such that the needs of navi-
gatl.on, as then existing, could be adequately met in an ar-
tificial open waterway supplemented by dikes and other con-
traction works.

i The influences affecting the choice of a method of river

Provement are changing, being constantly modified by
later experience and by newer and better mechanical appli-
ances.  From present tendencies there seems small doub!
but that in many instances lateral canals would probably no
longer he so freely chosen at the present day as formerly,
Put that some type of canalization would be adopted instea;d
If the project were up for determination anew.

¥ The reasons which may incline the engineer to the sel-
ec'non of any particular type of improvement may be analyzed
With advantage. The marked advance in recent years in the
efficiency of machinery for excavation is one of these reasons
—————

*Abstract of paper delivered before International Con-
8ress on Navigation,
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which has more or less changed the economy of channel
building and has had its effect on the choice of methods to
be followed. Many harbor channels that originally could not
be deepened owing to the high cost of effective improvement
are now being dredged to depths suitable for deeper draft
vessels. In New York harbor the Ambrose ‘Channel, seven
miles long, 2,000 ft. wide, and 4o ft. deep, is being dredged
with sea-going hydraulic suction machines at the surprising-
ly low total cost of 5.4 to 5.7 cts. per cubic yard. (Profes-
sional Memoirs, Engineer Bureau, U.S. Army, January-
March, 1909, pp. 61-62). Some years ago it was believed by
many engineers that an effective entrance channel to -this
harbor could only be secured permanently by the adoption
of protecting jetties of rip rap. The high cost of such work
and its physical difficulties deterred engineers from under-
taking it for a long time, and only within recent years has
the construction of the entrance channel been considered
economically possible, mainly through the greater perfection
of dredging machinery.

This same tendency is felt to a certain deg~ee on our
rivers, and our ideas of imvprovement are likewize undergo-
ing some readjustment. both as to practicability and as to
choice of methods. Although this choice is often not as free
as micht be liked, since local conditions sometimes place nar-
row limits upon it. still, whenever one of several plans is to
be selected for adoption the changing circumstances must
be horne in mind.

For example, soft digeing with a dipper dredge was done
on the lower Tennessee River in rgro for 3.6 cts. per vd..
place measure, including all current field expenses, but ex-
cluding extensive repairs, plant cost and overhead charges.
At Muscle Shoals Canal a record of 19 years shows that sedi-
ment has been removed from the canal at the same average
cost. with a ladder of continuous bucket dredge. Including
all charges the cost has been 5.16'cts. per yard at the latter
place. In excavating through rock ledges exceptionally
reasonable work has been done at Allens Bar, near Hobbs
Island, where the entire cost, including blasting, dredging,
loading on barges and dumping in dikes amounted to ©Only
28.1 cts. per vard, including all current field expenses, These
low prices are undoubtedly largely due to careful manage-
ment, but improved machinery is nevertheless the important
factor.

Before discussing the methods of river improvement, it
mav be desirable to enumerate the various classes of work
used. The four principal divisions of river improvement
methods are as follows: '

(1) Contraction, including the use of spurs, sills, train-
ing walls and bank protection.

(2) Excavation, including dredging.

(3) Canalization, including locks and dams; and

(4) Lateral canals.

These methods are all well recognized and are in exten-
sive practical use to-day. To these is sometimes added a
fifth—reservoirs.

Engineers are ordinarily largely guided by their pre-
preferences for certain classes of work, usually those met
with in their own experience, and are often inclined to look
with some disfavor on methods with which they are less
familiar. But it would undoubtedly be best to recognize at
once the good points of each tried method and combinations
of two or more of them whenever found by experience to be
advantageous. Untried theories and purely experimental
modes of improvement will usually not receive extensive ap-
plication at the hands of practical men.

On one point, however, most engineers will doubtless
be agreed, i.e., that the navigable part of the river must be
studied as a unit rather than piecemeal, and work must be
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done with some definite co-ordination so that a logical, sys-
tematic and connected improvement will result.

No two rivers are just alike in slope, discharge, charac-
ter of bed and banks, nature and size of drainage basin, or
kind and amount of sediment carried, but in general it is ob-
served that they are alike in some particulars; that they all
have a more or less 'winding course with a constantly varying
hydraulic radius, and consist of a succession of pools where
depths are greater than the average, separated by bars where
depths are less than the average. The fact is now no longer
overlooked that these bars are like submerged weirs and
have a decided effect on the elevation of the water surface.
The danger of the early methods of improving the Rhone by
deepening shoals separately, and cutting through bars in-
dependently of their relationship to the remainder of the
river, has been repeatedly dwelt on by engineers. Unless
contracted artificially, this invariably facilitates the outflow
of the water of the pool above the site of the work, with a
consequent lowering of the surface, and otten causes  an
ultimate decrease instead of an increase of depths. On the
Rhone at La Mulatiere the level of the low water surface was
reduced to 4.66 ft. in 17 years by a deepening of the chan-
nels on the shoals below.

It seems plain that each separate work in a river should
bear a similar relationship to the others as do the links of a
chain. This need not prevent the gradual application of the
methods selected, but would require that each work should
form ‘a part of a definite, comprehensive scheme.

The use of contraction works seems more particularly
adapted to the portions of rivers where ample discharge,
considerable width, small slope and gentle flow are met with.
The Rhine below Strassburg, the Elbe from its entrance in-
to Germany, the Niemen through Prussia, the Rhone below
Lyons, are foreign examples of rivers that have been improv-
ed by these means. In this country the Mississippi above the
mouth of the Missouri is an excellent example of this class
of work, and instances of its successful application are found
in the Columbia, Missouri and Tennessee Rivers, and on the
French Broad and Hiawassee, tributaries of the Tennessee.

The amount of depth attainable by this method is ordin-
arily very limited. . If the contraction is overdone, in rivers
with movable beds an excess of scour may result, accompan-
ied by a lowering of the water surface and perhaps a flatten-
ing of the slope in the lower reaches; or, if the beds are
formed of resisting material, an excess of velocity may be
occasioned. i

It is an elementary principle that movable river beds
must ordinarily be protected wherever contraction works are
used, for otherwise the effect is sure to be largely local and

the material scoured out by the currents is likely to be de-

posited elsewhere, frequently on other bars where depths were
ample before. The protection of the banks in such cases is
usually far from simple, but the bottom protection is often
much more difficult and costly. Sometimes this arises from
the lack of suitable materials, sometimes from the width of
river, sometimes from the character of the material of the
bed and banks, but oftenest from the soft and shifting na-
ture of the bottom. For these reasons the regulation of the
Ohio by spurs and training works has been abandoned.
Until sills for the protection of the river bed were adopted
on the Rhone in 188z the full benefit of the many vears of
regulation was not obtained,

It is doubtful whether more than a very few feet can be
secured by this means in the average case without overdo-
ing the amount of contraction. It has been stated by Prof.
H. Engels, a well-known writer on this subject, that:

(1) Only rivers or long reaches of rivers in wh'ch na-
tural erosion is fully developed are adapted to regulation.
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The navigability of unfinished rivers yet in a state of erosion
can be improved with permanent results only by canaliza-
tion, .

(2) The most that can be accomplished by regulation
is the desired adjustment of the slope of the low water line,
and this only on reaches of uniform regimen and wuniform
characteristics. y

(3) The feasible adjustment of the slope to be accom-
plished when the conditions are most favorable can only be
established and brought about by constructive measures after
the formation of that part of the channel which rises above
low water is completed ; after the conditions of the bed have
adapted themselves to the change of energy caused by the
formation of the mean and high water bed; in other words,
after the erosion caused by this formation has come to rest.

(4) To secure the establishment and permanent preser-
vation of the adjustment of slope, the irregularities of the
bed in the longitudinal and transverse profiles are to be ad-
Justed after reinforcing the low water shore, and the bed is
to be strengthened where attacked by the water on account
of the ground plan of the channel. Restriction of width
alone will not bring about that degree of navigability which
may be attained.

He also states that the depth attainable is expressed in

Q 3

the formula d = ( in which d is the depth; Q.
wk & i

the measured discharge; w, normal low water width; i, the

adjusted slope, and k a constant corresponding to the con-

stant of Chezy’s formula. (Trans. Am. Soc. C. E., Vol,

XXiX, p. 220:)

If these views seem rather extreme as far as they bear
on ‘“‘unfinished” streams, the assumption that the gain is
measured by the practicable amount of adjustment of the
low water slope is open to much less question.

Dredging as an exclusive method of original improve-
ment is seldom practised on interior rivers of the United
States, except where the banks are comparatively low and
unstable, the flow very gentle, and the discharge large.
Navigable depths of g ft. in the Mississippi River below the
mouth of the Ohio are now being supplemented by bank pro-
tection, the design being ultimately to protect the banks
from caving by the use of brush mats and a rip-rap stone,
and thus finally limit the bankfull channels to a predeter-
mined width in order to accelerate the carrying velocity and
insure regularity of regimen. This will also aid in maintain-
ing depths and, perhaps, finally render much of the dredg-
ing unnecessary. Ten suction dredges of great capacity are
employed in this work. It has been estimated from the sur-
veys of 1008 that there were 749 miles of caving bank along
the length of 790 miles of river between Cairo and the Red
River, almost equivalent to one entire bank, and observa-
tions in 1892 indicated that 100,000 cu. yds. per mile fell
into the river annually between Cairo and Donaldsville, La.
It seems plain that until the banks can be protected nothing
permanent or satisfactory can be expected. A recent plan
for increasing this ¢-ft. depth to 14 ft. proposes regulation
of the low water slope by the addition of transverse sills com-
bined with a contraction of the banks. Above the mouth of
the Ohio and up to the mouth of the Missouri 8-ft depths at
low water are maintained by dredging supplemented by the
use of permeable dikes to restrict the river width at the bank-
full stage to 2,500 ft. These permeable dikes encourage the
deposit of silt and the growth of new banks.

Open river regulation is usually the first method studied
for new projects. If the depths required for boats are not
too great, if the river is wide and dams for canalization ex-
pensive, if the banks are low, requiring too many low-lift
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locks, and especially if funds are not sufficient for any other
more radical improvement, resort is usually had to this kind
of work. After a general scheme has been adopted work can
~be carried on 4t the difficult places first and in this way the
most urgent needs of navigation met in order of importance.

Contraction works leave the greater part ot the river
open for boats, thus avoiding the delays at locks, are gener-
ally moderate in cost, can be changed if not entirely success-
ful upon the first trial, may be applied gradually, do not
flood the banks nor interfere much with high water flow, and
ordinarily indicate the channel to pilots at low water. On
t_he other hand, they require careful study for correct loca-
tion, are not invariably successful, require considerable main-
tenance, and are usually limited in effect to a very few feet.
They are not adapted to rivers of small discharge and steep
slope. :

.Following European practice, the efforts to obtain 6 ft.
nav.lgation on the Ohio River above Cincinnati were directed
fiurlng the early ’8os toward improvement by dikes and train-
ng walls, of which many were built at the various shoals.
In plan they left the bank in a long curve and followed down
St.ream parallel to the channel, contracting the waterway
Wwithout protecting the river bed. They were built to a height
Of 4 ft. above low water and their completion caused a dis-
turbance in the equilibrium therefore existing and was usual-
ly followed by a local increase of depths, sometimes at the
€xpense of decreased depths on bars lower down stream
Where the dislodged material was occasionally ' brought to
rest,- This method was only partly successful in the upper
bPortions where the low water discharge was small and shoals
frequer}t. When the 6-ft. project was abandoned and the o-
ft, project adopted for this river, the more radical method of
_10Cks and movable dams was selected and the use of train-
Ing walls abandoned as insufficient.

the troub’le, and it is suitablse zgf i t“'eCtlY Gl
ed channels are usually not diﬁicirtlyt yp1e Of Streahm: ek
ation is seldom accomL};ani d b '0 e 'and t iy
il ed by special engineering difficul-

hen well located they are often fairly peérmanent.
If the shoal is caused by a deposit of sediment it will some-
tl.mes reform, unless prevented by contraction works so de-
Signed as to remove the causes of the original deposit. On
the Mississippi redredging each vear is still necessary on
Some shoals, but in hard river beds, elsewhere the channels
a.re often reasonably permanent. It is frequently the prac-
tICG': ‘to use the excavated material in constructing dikes or
training walls for a compensating contraction of the river in
Fhe neighborhood of the dredged cuts wherever the material
Is suitable, as is done on the lower Tennessee with good re-
sults,

: If either dredging or contraction should be followed in
ver improvement to the exclusion of the other a consider-
able advantage would be lost, for it is by the combination of
these two methods that the best open channels have been ob-
tained in river work.

Regulation by spurs, sills and training walls, supple-
Mmented by dredging, merges without any sharp dividing line
Into dredging supplemented by contraction works, and the
Predominance of one method over the other will depend in-
variably on the character of the stream and the results to be
achieved.

As a type of work where the contraction feature is the
more predominant, the upper Tennessee is a fair example.
There the present project is to obtain a 3-ft. depth at low
Water by open channel work. The methods followed to-day
Tepresent the outcome of many years’ experience with dikes,
bank protection, spurs and channel excavation and will be
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briefly described. The river has a normal width of about
600 ft., a discharge of about 2,500 second feet at low water,
and 395,000 second feet at extreme high water. The hottom
on nearly all shoals is either rock or hard gravel overlying
rock at varying depths. The variation in bed and banks is
so small from year to year that it may be justly described as
of ‘“fixed regimen.”’

The preliminary step is always a careful detailed survey
showing the depths, nature of the bcttom, low-water slope,
and velocities at various places. A study of the physics of
the locality is made and the action of the currents at Vvary-
ing stages observed.

The main steps in the work are then as follows:

First, the secondary channels back of islands are usual-
ly closed and the best location for the navigation channel
selected. This location is almost invariably along one bank.
the reasons for which are numerous, the following being the
principal ones. It is more easily navigated, especially at
night, more easily found by pilots, and more easily main-
tained, as it usually follows the convex bank where the tend-
ency to re-fill is least. It is cheaper to construct, as the bank
can be protected at less cost than a dike can be built; quick-
er, as the first cut of the dredge can be placed on the bank
without using scows or barges for removing the excavated
material; and better, as the channel can be straightened if
needed and the minor irregularities in the bank corrected.
Furthermore, spurs or training walls on both banks on op-
posite sides to contract the channel have been found difficult
to navigate at intermediate stages of the river and often
dangerous from the ‘“‘draw’’ over them when submerged.

Second, the normal profile low-water width is calculated
by the usual formulas involving the width, depth and char-
acter of bed, the discharge and slope of the river, and when
obtained, is checked with actual conditions in normal reaches
nearby. Formulas are never entirely reliable as no mathe-
matical expression is equally applicable to the many varying
cases met with, but they serve as a guide and when compar-
ed with the natural conditions are often useful.

Third, a combined system of bank protection, spurs and
training walls, and sometimes sills when needed, are ap-
plied, so arranged as to hold up the water surface after the
excavation is made, and so designed as to smooth out the
inequalities in the low-water slope and distribute the fall over
a longer stretch of river than before in order to reduce the
extreme velocities.

Fourth, the bottom is drilled and blasted, if necessary,
the material is dredged out and placed in the dikes, and after
completion the shoal is re-surveyed to see whether further
changes are necessary in adapting theory to the problem.
Gages are placed before commencement along the site of the
shoals, at the head and foot, and about a half mile above
and a similar distance below, to ascertain the effect of the
dikes. These gages are read daily. When finished, a sur-
vey of the work is made and the new slopes and velocities
plotted. It sometimes happens that this survey will indicate
that some dikes must be prolonged, or the channel narrowed,
or perhaps a dike lowered in height to obtain the best re-
sults.

A very satisfactory example of this kind of work on the
Tennessee River is at Little River Shoals. The maximum
slope was originally 0.5 ft. per mile at low water and is now
about 5.3 ft. The low water discharge is about 2,500 cu.
ft. per second and high water discharge 305,000 cu. ft. per
second. The maximum velocity at low water was over 8 £t
per second, and this has been so reduced that “warping” in
passing up is no longer necessary.

On this work the rock excavation cost $1.92 per cu. yd.,
made up of drilling and blasting at $1.71 per cu. yd. and
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rock dredging at $0.21 per cu. yd. Gravel cost $o.10 per cu.
yd. to excavate. The dikes cost $1.74 per lin. ft, or $2.55
per cu. yd. Dikes were larggly constructed of material ex-
cavated from the channel.

On the other hand, there are examples of a different
kind of combination. of dredging and contraction in the lower
reach of the Tennessee River where the excavation is the
predominating part and the contracting works are mainly
for the purpose of compensating for the increased cross sec-
tional area of the river, due to the newly dredged channel.
In this section the distance from Riverton to Paducah is 266
miles ; the total fall at low water 77 ft., or an average of 0.34
ft. per mile at low water. The low water discharge is about
10,000 cu. ft. per second. The project provides for a chan-
nel 150 ft. wide and 5 ft. deep at low water over all the
shoals. Dredging has been very successful on this section,
and the dredged cuts remain open in most cases without any
later work. This is believed to be largely due to the contrac-
tion of the river opposite each cut by dikes which are com-
posed of the dredged gravel and so placed as to hold the wa-
ter surface without material change. It has not been found
practicable to raise this surface to any important degree by
these dikes, but their apparent usefulness in preventing any
decrease of depth warrants some additional cost tor con-
struction,

Table |1.—Cost of Regulation.

Av. fall
River. De h Av. cost per mile
Cost. per mile. in feet,
In the UNITED STATES (\\'es!ern Soc (. "E., Feb., 1909).
issl: i, 1 to Missouri
Ug{:er M !l ssippi, St. Paul to Missour o2 ";»2 650, GG "g'ggg b4
4.7 3

1.5 63"
2,5 0.93

Hiwassee .. .
tish Walerwayu Commlsslan) Vi
Rhone (Lyons t0 Sea).........c.cuerenn 205 $13,445,000 $63,000

(about)
GERMANY (Brltlnh Wa(erways‘ Commission).*

p 101 IR S e MRS o R LR e $13,182,000 $61,000 1.14
‘Weser (near mouth). 210 2,316,500 11,050 1.65
Elbe (near mouth).. 252 10,239,500 40,650 0.98
(N mouth ‘o n 337 6,148,000 18,250 1.29

er (nearout e vee 3. 215 2,509,000 11,675 0.81
Vistula . ¥ 176 24,729,000 140 500 0.84
Pregel .. 78 599,000 %sise
Memel .. 69 2,902,500 42 1 “0.48

Avernge QOIMANY .o, ccssoorsvisssnisss $41,690

*£ = $5.00.

The various combinations of these two kinds of work,
viz., contraction and dredging, represent one important
method of improvement that has been extensively applied in
cases where the river characteristics and required navigable
depths permit, but their usefulness is by no means universal.

Canalization must be resorted to whenever the discharge
of the stream is too small for open river work, or the slope
too steep, or the depths attainable theréby insufficient, and
will usually be considered when it has been found that the
simpler and cheaper means before described are not applic-
able. Canalization costs more per mile, its maintenance is
higher, and its delays to down-stream traffic are usually
greater. But its results are positive and immediate ; it ren-
ders up-stream navigation easier than before, and affords
greater safety to vessels than the other methods. Where
down-stream navigation is of great importance during the
high-water stages, as on the Ohio, movable dams must be
used, so that when dropped the river may be practically un-
obstructed at such stages. Such dams have greatly widened
the applicability of canalization. A comparison of the cost
regulation and canalization is given in Tables I, II, and III.

From Table I, II, and III it is seen that canalization is
usually much more expensive to install than regulation, and
if we add to its first cost the amount which represents the
capitalized maintenance charges, the disparity will really be
greater. But it is much less limited in its application than
regulation, affords greater facilities for navigation, and is
indispensable in certain cases. Its range of usefulness prac-
tically commences where that of open river work ends, leav-
ing a comparatively small debatable ground between,
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But with the lateral canals the case is somewhat differ-
ent. By means of a lateral canal with one or more locks the
obstruction in the river at any particular locality may often
be obviated, and some years ago this method of river im-
provement was widely advocated. Brindley, an English
canal engineer, is said to have stated that ‘‘rivers were
created for the purpose of feeding canals,” and apparently
acted on this belief.

Lateral canals are expensive to build and maintain, fre-
quently cause undue delay to vessels in passing each other
or in grounding, are easily blockaded through accident, and
require constant expensive attention. They form pools of
still water where sediment collects, requiring constant
dredging. At Des Moines Canal on the Mississippi River
there had been removed from the canal between 1878 and
1900, 2,181,743 cu. yds. of sediment, a volume larger than
the original excavation,

At Cascades Canal, Columbia River, periodical dredging
is necessary to keep the upper and lower entrances clear,
and at the Muscle Shoals Canal, Tennessee River, one
dredge is kept constantly busy through a large part of the
year removing sediment brought in by the drainage of side
creeks and the inflow at the head during times when the
river carries silt. Since opening the canal (18g2) over I,-
300,000 cu. yds. have been removed. )

The costs of various lateral canals in this country and
abroad are given in Table IV.

The high first cost and later charges for maintenance make
this method of improvement such a costly one that it would
probably to-day be often supplanted by canalization. High
speed cannot be allowed in canals owing to the wash caused
along the banks, but in canalized rivers no such limiting
condition exists. Colonel Wm. E. Merrill, Corps of Engin-
eers, an eminent river engineer, stated in 1887, while com-
menting on the Muskingum River, as follo\ws:

““The greatest obstruction to successful navigation on
the Muskingum is caused by the lateral canals; they are ex-
pensive to keep up on account of the guard gates, the num-
erous draw-bridges, and the necessity of periodical dredg-
ing. Even when in perfect condition they must be navigated
slowly, and it is with difficulty that boats can pass each
other.”

At Colbert Shoals on the Tennessee River the lateral
canal now nearly completed provides a lift of 26 feet, which
is overcome by a single lock. Before undertaking its con-
struction it was several times proposed to build one or more
dams across the river and canalize these shoals, but the pos-
sible use of the river at high stages, when ﬂxed dams might
interfere with the boats, decided the engineers to adhere tO
their first selection of a lateral canal.

At the Des Moines Canal a project is now on foot tO
build a power dam in the Mississippi  which will ‘“drown
out’ the present canal. Locks will b= used in passing ves-
sels from one pool to the other. but the old canal will have
to be abandoned should this plan be put into execution.

Similar plans for the Muscle Shoals Canal on the Ten-
nessee River have been proposed, but no satisfactory agree-
ment has ever been made between the power corpOration
having the work in view and the government as to the pro-
portionate share each should pay toward the project. As a
consequence, nothing has yet been accomplished.

These instances are mentioned to show that the con-.
ditions affecting the selection of this type of work are chang-
ing and to-day lateral canals would probably not be selected
in some of these instances.

In general applicability canalization is easily ﬁrst among
methods and is now being wused more than all the others
combined. But little new work of regulation is being under-
taken anywhere and no new latera] canals are now being
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commenced in this country. Except the Rhone and the
Loire, nearly all the improved rivers of France are canaliz-
ed, about 970 miles in all; and in Germany, where there are
nearly five times as many miles of open as canalized rivers
and regulation finds its warmest advocates, but little new re-
gulation work of importance has been done since 1875. In
Belgium there are four times as many miles of canalized
rivers as open rivers. (Royal Commission, Waterways and
Canals—Lindley.)

A fair conclusion is that the present tendency is toward
the selection of canalization whenever a new system is to be
chosen, particularly if the examination of the natural and
€conomic conditions shows regulation to be inapplicable. It
also seems that lateral canals are not now being regarded
favorably unless the local conditions unequivocally indicate
the necessity of their adoption.

The theory of the use of reservoirs as an exclusive mode
of improving rivers for navigation is an old one practically
abandoned now in this country by river engineers but reviv-
ed from time to time by its advocates and sometimes made
fhe subject of an academic discussion of considerable ser-
lousness. At first glance the theory is very engaging, but
experience in its application has been in the main unsatis-
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Rivers in Russia, where its uss was the outgrowth of very
favorable natural conditions. These rivers, flowing in oppo-
site directions, take their sourcz in a lake and swamp re-
gion at an elevation of 665 feet above sea level where land

Table 111.—Cost of Canalization in the United States.
(U.S. Inland Waterways Commission, 1908.)

Operation and

Length ,———Malmen.mce' 1909— Fall

cang.b No. Total cost Cost Av'ge Cost v. Cost ~ per

River. of D'p’h to U. S. per” length  per per mile

%o . locks. ft. up to 1907. mile. pool reach. Cost. mue lock. inft,
Black Warrior 1 6 2,540,3! $362,914  $126,034 81,383 $ 9,700 2.76
....... 3 8 ;1.04 .4 8.3 349,479 7,934 317 2,645 2.5}
Allegheny T L '3 445,956 46,639 1,865 15,546 2.08
Monongahela 15 7-3  6,845,8 .7 456,390 173,364 1,828 11,557 2.4°
Muskingum 10 6 1,837,628 .4 183,762 50,130 997 5,013 1.55
Little Kanawh 5 4 288,0204 .6 77,604* 8,040 167 1,608' 1.23%
Great Kanawh: 10 6  4,223,8 .0 422,383 84,315 937 8,431 08¢
Big Sandy. 3 6 1,205,954% .0 40.,985% 15,848 586 5,016 1.43
Kentuaky s Gl 6 .2,903,3 .5 263,846 159,644 706 14,513 0.87
Green and B: 190 0 5 1,638,4 1 234,05 75,884 399 10,840 0.49
Cumberlnnd 1314 8 6 2,625,381 .5 328,172¢ 33,055 252 5,509 0.67
94 2 7 1,51 8.5 757,861 14,840 765 7,420 0.05

Average in United States.. $30,762 ... 3’3-:7 034 . $ 715 $8149 ...

*Annual Report Chief of Engineers, U. A., 1910

iRepairs only. 2Operating cost only. 'lncludes operation., 4Office records. °®In West Vir-

ginila. %About,

was cheap and unfit for agriculture. Here the construction
of low, cheap dams was an easy task, resulting in increas-
ing the reservoir effect very greatly without the uccessity of
obtaining mew storage sites or going to much expense for
dams and regulating works. A natural reservoir system was

Table I1.—Cost of Canalization.

Operation and Maintenance.
Length Ave
River. canauzed No. of Depth, Total Cost lergth Cost per Cp::._ 83: pel:?nulle
part. -« locks. feet. mile. of pool reach. Cost. mile. lock. in feet.
i FRANCE (Brltlsh ‘Waterways Commlsslon)
232 30 8.2 $ 8,765,000 $ 37,750 it $ 292,000 $ 60,500 $ 261 $ 2,017 0.85
61 12 4,955,000 81,500 5.1 413,000 s
145 9 10.5 17,500,000 ,0 16.6 1,945,000 ! ggl 13'333 ]o.ss
140 -9 * 12.675.000 90,500 15.5 1,410,000 51 ey '
67 26 %, 5,590,000 3,500 2.6 215,000 502 1,294 2.43
113.5 19 7.25 5,235,000 46,250 6.0 275,000 352 2,100 1.16
35.5 7 970,000 27,350 5.1 138,500 300 1,521 !
5 2 775 000 155,000 2.5 387,500 1,000 1500
Average, France............ aeias g i sl el sl s SR B0, 355 $ 634,500 $ $ 563 $ 3,459
GERMANY (British Waterways Commission).
19.5 6 4.25- 7.9 $ 1,772,000 $ 90,850 3.2 295,300 32,050 65!

Y285 5 5.9 - 8.9 2,241,000 95,350 4.7 ¥ 148,200 A 40,050 Y 708 ’ 51330 ﬂg
17.0 ¥ 6.6 -11.9 85, 46,200 2.4 112,150 21,925 l 300 3,125 3.30
89.5 15 4.4 - 8.8 1,917.000 21,400 6.0 127,800 45,400 3,025 1.27
40.5 12 2.5 - 8.5 528,000 13,000 3.4 44,000 -14.200 300 1,175 1.72

G SR AR e e 53.2 14 6,059, 1000 113, 1900 3.8 432, 1800 217,100 4,075 17 000 1.90

Average, Germany....... vbia b 8 e e S RN $ 63,350 $ 243,375 $ 61,787 $1,596 $ 6,279

e 5
*Over 10.5 feet up to Paris.

factory and its applicability depends on many assumptions
which are themselves of doubtful tenability.

The possibility of conserving the high water flow of
rivers, thus reducing injurious floods and later using the
stored supply during the low stages for the benefit of navi-
gation, is fascinating alike to layman and theorist, and of-
fers a wide field for speculation. But the attempt at prac-
tical application usually introduces virtually insurmountable
difficulties.

The theory takes it for granted that sites for reservoirs,
ample in number and capacity, can be obtained without
8reater injury to railroads, factories, towns and valuable pri-
vate possessions than the benefits to be obtained for the pub-
lic; that enough high dams can be safely built at reasonable
cost free from danger of a breach operated intelligently and
efficiently in order to create the necessary storaye space for
regulating the discharge. It assumes further that these re-
servoirs are not likely to be soon filled with silt but are prac-
tically of permanent usefulness. It assumes that imcreased
discharge in the rivers means increased depths, anda that pre-
Cipitation may be foretold with sufficient accuracy to permit
Successful regulation. All of these assumptions are more or
less debatable and some of them are plainly of doubtful re-
liability,

The reservoir theory has mever been practically applied
on a large scale as an aid to navigation except in two cases,
and the results there have not been encouraging. It was
early adopted on the headquarters of the Msta and Volga

in fact already in operation, needing only a little artificial
regulation. The capacity of this system is 35,000 cubic feet
with dams only 17.5 feet high. (Reservoir sites in Wyoming
and Colorado.—Chittenden.) It is usually considered a fair-
ly efficient work in lengthening the season of navigability of
the two streams.

The same favorable natural conditions were found on
the upper Mississippi River and similar reservoirs were
built by the government for improving navigation in the
’70’s. By constructing low dams across the outlet of an ex-
tensive lake area, a storage of 93,400 million cubic feet was
accomplished at a total cost of only $678,300. (Reservoir
Sites in Wyoming and Colorado.—Chittenden.) .

Although the Russian reservoir system was in a measure
successful, the effect of these reservoirs upon the Mississippi
River at St. Paul, 357 miles below the dams was slight, be-
ing from 12 to 14 inches on an average, and 51 miles further
down all trace of it disappeared altogether. But the dams
were so beneficial for the production of power that when
their abandonment by the government was being considered
some years later such a course was vigorously opposed by
the milling companies and other similar interests benefited,
although they contributed practically nothing toward the ex-
pense of the work.

The system has never been extended in the United States
although often studied. The slight assistance to navigation
and the high comparative cost of construction and mainten-
ance were reasons given for not applying this method of im-
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provement to the St. Croix, Chippewa and Wisconsin Rivers,
which were examined several times a few years later by en-
gineers’ boards, (Annual Report, Chief of Engineers, 1887,
page 1602.)

It is stated that early in the last century the plan was
adopted to some extent in France for the control of floods,
and in 1856, after a flood of unusual destructiveness, it was
thoroughly studied, more particularly with reference to its
applicability to the Rhone, Seine, Garonne and Loire. As
a result of this investigation it was decided not to construct
the reservoirs proposed for these streams owing to the ‘“‘un-
certainty and doubtful efficacy of their action.”” In 1881 this
system was definitely abandoned by the Corps de Ponts et
Chaussées and its use for the control of rivers condemned in
France. (Annales des Ponts et ‘Chaussées, 6 sem., vol ii,
1881.) '

The plan was proposed for the improvement of the Ohio
in 1873 but was not favorably considered after careful in-
vestigation. The board in whose hands this investigation
was placed stated ‘“The first of these plans (viz., storage re-
servoirs) the board deems impracticable on account of the
difficulty, if not impossibility, of finding locations for the
necessary reservoirs, the immense cost of the system, its in-
terference with navigation of the tributaries on which the

dams are located, its injury to agTicultural, mining, and rail-

road interests in the valleys of these rivers, the difficulties
of regulating the supply from the reservoirs, and the terrible
effects that could be caused by accidents.” (Annual Report,
Chief of Engineers, 1873, p. 541.)

Table 1V.—Cost of Lateral Canals.

Operation and Care

Length, Cost Cost ost
Location. miles. Locks, Cost, per mile. per reach. Cost. per mile,
FRANCE.

Loire, Digion to Briare. 12147 a7 $10,355,01 $ 85,000 $ 280,000 $ABL.680 1 Mo d
Garonne 120 53 UN' 1:]25{;)001‘ 103,500 235,000 ¢ 37,500 $  312.50
St. Marys Falls. . 1.1 2 $ 8,057,251 7 '(24 775 $5,057,252 103, 096 7

Des Moines Rapids 3 Seaods 197880 Tousss  ongrs Mmoo
Muscle Shoal 18 1 2,161,721 177,318 51, 420 2 8.:6 00
Colbert Shoals. . 8 1 207,94 275,993 2,207.94 S R e S T
Cascades Canal.. %, 2 820,32: 7,640,650 1,910,162 14,379 28,758.00

In 1909 the plan was again suggested to a board of en-
gineers having in their charge the project for the improve-
ment of the Mississippi River, and again the plan was aban-
doned for lack of sufficient reservoir sites, high cost, and un-
certainty of action. The board stated in its report that ‘In
order to use this reservoir system for the benefit of the im-
provement of the river below St. Louis it would be necessary
to commence the discharge at the reservoirs at least two
months before it was needed at St. Louis, and a still greater
interim would be necessary for the benefit of the improve-
ment of the river below Cairo. Experience does not justify
such long forecasts, and the service of the reservoirs would
necessarily have to be based on general annual averages, an
unreliable and unsatisfactory basis.”” The board.also stated
that ““There was no instance on record where this system has
been applied with benefit commensurate with the expense.’”
(House Ex. Doc. 50, 615t Congress, 1st Session, p. 17.)

More recently while a project for the improvement of the
Ohio River was being considered bv a board of river engin-
eers, a reservoir plan was brought forward by some officials
of the U.S. Geological Survey who urged its adoption. Their
preliminary estimate of cost of the reservoir project was
given as $125,219,000, which was later admitted to be much
too small. Tt was found on more detailed examination that
the cost would likely be nearer ten times this amount, The
enormous cost of the reservoir plan and the uncertainty as
to its successful operation, combined with its unsuitability to
the topography of the Ohio River Valley, were reasons for
its rejection and for the selection of the cheaper and more
certain method of improvement by canalization, using mov-
able dams. The estimated cost of the adopted plan for o-ft.
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depths by locks and movable dams is about 633% million
dollars. _ :

The general impression among river engineers in Amer-
ica seems to be that storage dams for the benefit of naviga-
tion alone will never be warranted. Similar dams have been
constructed in many places for industrial purposes, such as
power development and irrigation; but these purposes are
not always in harmony with channel improvement, and the
incidental benefits likely to be received on navigable streams
from dams built for several combined purposes cannot al-
ways be determined in advance nor their value accurately
estimated.

If an added flow at low water be furnished from such
dams, the valuable scouring effect of low water may not be
obtained without a supplemental series of contraction works
at further additional cost, and the increased discharge may
not mean increased depths on many sediment-bearing
streams. For example, on the Mississippi, where much ma-
terial is rolled along the bottom, bars often rise and fall with

. the gage heights, the low water being largely relied on to

restore the channels in such cases.

Theri, too, the location of the dams on the tributaries
would usually be such as to intercept much of the flow of
silt in suspension in the portion of the stream where the
scour is greatest. In mo other way could the water be clari-
fied. This clarification is an assumed advantage of the re-
servoir system that has often been mentioned.

There is no known way of safety and easily removing
silt from behind storage dams, more particularly if it is ex-
pected to do so without much injury to the river cnunnels be-
low. A constant diminution in storage capacity would be
one of the inevitable results of the system, or an injurious
deposit in the lower channels it is intended to benefit.

Notwithstanding these disadvantages, there may occur
special cases where some incidental benefit may be derived,
but experience seems to point out that such benefit will hard-
ly ever be sufficient to very strongly influence the location of
any storage dams or warrant any considerable portion of the
cost being borne by the navigation interests. :

As a summary of this discussion, the following conclu-
sions are briefly stated:

1. Regulation in some suitable combination with chan-
nel excavation should alwavs be first studied as a method of
river improvement and adopted in all cases where economic-
ally applicable. It will be oftenest used wherever the funds
available are small in amount, the increase of depth needed
not great, the river flow comparatively large, the banks low
and the width of the river considerable, velocities low and
regimen more or less fixed.

2. Canalization with movable or fixed dams will be
adopted wherever regulation with channel excavation is in-
sufficient or unsuitable. Tt will usually be applied where the
slope is steep, discharge small, and depths obtainable by re-
gulation insufficient.

3. Lateral canals should never be selected for use un-
less imperatively demanded by the local conditions.

4. Reservoirs are too uncertain, too unsafe and too ex-
pensive for exclusive use in river improvement. They will
seldom be relied on, except in special cases in connection
with other enterprises where their wuse for industrial pur-
poses warrants the cost and the water flow can be sufficiently
controlled to operate beneficially on the channels,

Messrs. Sydney V. Kendall and TLeonard Martin,
F.R.I.B.A., architects, of London, England, have won the
award in the competition conducted by the Toronto Housing
Company, for plans of houses for the development of the
company’s land in the east end of Toronto.
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LARGE SUBMERGED SEWER OUTLET.

The city of Rochester, N.Y., is installing a sewage dis-
posal system, some of the work of which is very interesting,
particularly that of laying the effluent pipe in Lake Ontario.
In a recent issue of the Municipal Journal, of New York,
Mr. John F. Skinner, principal assistant to the city engineer
of Rochester, describes the method of laying this pipe. The
following abstract is made from the article:

The city up to the present time, has been dramed by
a combined system into the Genesee vaqr through eight
main outlet sewers, which serve territories having areas
varying from 187 acres to over 5,000 acres. An interceptor
is being constructed to receive the dry weather flow and
two and one-half additional volumes of storm water from
these outlets, which sewage and storm water will be con-
ducted to disposal works near the lake, and the effluent dis-
charged at a point 7,065 feet from shore in about 50 feet of
water. i

The effluent conduit will be a 66-inch lock-bar pipe,
made up of ¥%-inch steel plates dipped in “Pioneer Mineral
Pipe Coating.”” Proposals for this portion of the work were
received March 13, 1912, and on the following day the con-
tract was awarded to the T. A. Gillespie Co. A summary
of the bids'is given on the next page.

It will be noted that tenders were aiso invited for ‘“‘Ingot
Iron” from ¢Cast-lron’” pipe. It was not thought, how-
ever, that the existing conditions warranted the greater ex-
pense for material other than steel. The high cost of the
cast-iron pipe is, in a measure, due to the requirement
which specified that it be laid on pile bents.

Borings made in the lake bottom indicate fine sand and
some clay with but little gravel.

from its mouth, and was towed to its site, two miles east
of the river’s mouth, where it was sunk, guided by piles
driven on two sides of its position.

The lake bed was dredged so that the bottom of the crib
is 3 feet below lake bottom, the mouth of the discharge pipe
is 10 feet below lake Bottom, and the top of the crib will be
26 feet below low water.

The contractor’s plant consists of a 12-inch hydraulic
dredge with go-foot ladder ; a pile driver scow 32 feet 6 inches
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Fig. 1.—Detail of Submarine Joint.

x 80 feet; two derrick boats, the smaller one 21 x50 feet,
and the larger 34 feet 6 inches x 95 feet; two tugs, and a
diver’s boat with two complete equipments.

The pipe leaves the crib a little above lake bottom,
curves downward and then horizontally so that the remainder
of the pipe can be laid in a trench and backfilled about 2%
feet deep. The curved pipe will be covered with a mound
of sand, and 400 cu. yds. of rip-rap will surround the crib.
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Fig. 2.—Proposed Method of I.aylng

The crib, which is 46 feet square and 24 feet high, is
constructed of 170,000 board feet of 12 x 12-inch hemlock
timber. It contains a steel special to which is bolted the
last length of the pipe. The special has a 6-inch outlet in
line with the pipe and two 38-inch outlets, one on each side.
These three openings are provided with flanges so that they
may be extended, if necessary, and the side openings are
closed with steel covers,

The crib has pockets loaded with 1,075 cubic yards of
stone. It was constructed at a dock two miles up the river

Outlet Pipe from Crib to Shore.

The plan is to dredge a short portion of the trench,
drive four piles at each end of a pipe length, lower a section
of pipe into position and while it is supported from the pile
clusters make the joint and backfill the trench before moving
to the next length.

The submarine joint used consists of a socket on one
pipe into which the spigot end of another pipe is inserted.
A gasket or ring of 1-inch heavy lead pipe is forced into
the base of the socket by a follower which is drawn up by
bolts manipulated by a diver,  The city also has a diver
who inspects the work.
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The pipe, which is received in 30-foot tapered sections,
is riveted into 120 and 150-foot lengths. The 150-foot
lengths will be laid in the trench from the disposal plant to
the shore and in shallow water, while the 120-foot lengths
will be laid in the deeper water. The crib was satistactorily
sunk on Friday, July 26, reaching the bottom at 6 P.M.

The accompanying sketch shows the relative position of
the crib and derrick boats and the method of mooring. By
manipulating the mooring lines, the crib was held snugly
against the guide piles during the lowering. But little
more stone was put into the crip than was required to sink
it; the remainder of the pockets will be filled later.
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ing of two cylindrical sections of %-inch pipe, one 66 inches
inside diameter and 4 ft. ¢ in. long, the other slightly
greater than 67 inches inside diameter, so that the two may
telescope one within the other. At the end of the outside
section a ring of angle iron is fastened with its face flush
with the end of the section and entirely surrounding the
outside of the pipe, bolted to which and 2 inches from it is
another ring of angle iron of similar diameter, so that the
two give between them an annular space of 2 inches. In
this space is placed a ring of z-inch rubber, the diameter
of the ring being 6 inches less than that of the outside of
the smaller telescoping section. This will provide a water
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Fig. 3.

The pipe will be laid from the crib toward the shore,
where a slip joint will be made with the shore pipe.

The work is in charge of Frank Wilcox, M.Am.Soc.C.E.,
engineer, and E. S. Williamson, superintendent for the con-
tractor, and is being directed by C. Arthur Poole, Assoc. M.
Am, Soc. C.E., general assistant on sewage disposal for
Edwin A. Fisher, M. Am. Soc. C.E., city engineer.

In addition to the above, the following details may be

46-0°
Section Through Centre of Crib and Pipe.

tight joint between the rubber ring and the latter section,
and by screwing up the bolts connecting the two angle iron
rings a water tight joint is made between the outer section
and the rubber ring. This joint provides for a lateral move-
ment of 36 inches to allow for expansion or contraction in
the length of the pipe line.

The outlet crib is 46 ft. square on the outside and is
divided into 25 pockets, which extend from the top to the

of interest:. floor at the bottom, The crib is constructed of 12 x 12
Bids Received for Outlet Pipe and Crib.
5 €T,E ¢ sgLo o R - d e & :
go 85 5 88 SE LB i o . pe
Bid No. 1. S.§83  SEsv sffuy geR . a8 5 Ecd H
g23,8 28,8 o988 2oy Py, g0 £ S
$E888e  ofmse  ogagit ggEy B4 223 508 &g
e s A o & @B mn.gsn: ;'E_uu. 60;». SQO. 2»—: é’ﬂ‘
The T. A. Gillespie Co.......... $1.50 $20.00 $26.00 $60.00 $ 7.50 $20,000 $3.00  $265,254
The Central Dredging Co......:.. 75 28.04 28.50 50.00 10.00 17,500 3.25 203,707
Lake Erie Dredging Co..  ....... 2.00 20.00 30.00 60.00 7.00 20,000 2.50 207,420
HOUSTOTFBATHAL arh b« oe Ao oo o 1.00 15.00 36.00 50.00 7.00 20,000 4.50 321,644
X Ingotiron  Ingot iron
Bid No. 2. 2,200 lin. ft. 7,054 lin. ft, :
The T A Gillespie. €o.. .. s s oo s $1.50 $27.00 $33.00 $60.00 $7.50 $20,000 $3.00 $330,032
HoustonBartard v, .. -l 1.00 18.00 30.00 50.00 7.00 20,000 4.50 349,406
= Cast iron Cast iron
Bid No. 3. 2,200 lin. ft. 7,054 lin. ft.
Hitam' W. "Phillips' Lo i 2 st o $2.00 $20.00 $46.00 $48.00 $0.50 $15,000 $2.25 $405,164
Lake Erie Dredging Co........... 2.00 32.00 42.00 60.00 7.00 20,000 2.50 408,468

Bids received March 13, 1912.

The 66-inch outlet pipe is to be made of steel in lengths
of not less than 6 ft., with longitudinal seams double riveted
and circular seams single riveted, all rivets to be % of an
inch in diameter. An expansion joint is provided, consist-

Contract awarded March 14, 1912.

timber fastened together with 20-inch by Z-inch drift bolts
and one-inch bolts with head and nut. A 12x 12 post was
placed at each corner, two posts on each side at the corners
of the pocket on the middle of that side, four posts at the
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corners of the central pocket, and four other posts on the
diagonals between these latter and the corners of the crib.
These pockets are 8 ft. square inside dimensions and the
entire crib is 23 ft. high. Thirteen of the horizontal timbers
are bolted to each vertical post. A drift bolt was used at
each intersection of horizontal timbers. In walls of con-
tinuous timbers, butt joints were permitted, with a drift bolt
in each timber. In the walls having alternate timbers, half-
lap joints were required, giving a 12-inch lap, and fastened
together with two 12 x 6 x 24-inch fish plates fastened with
three one-inch bolts; the splices breaking joints at least 4
feet, It is provided that ultimately all the compartments
be filled to the top with loose stone, excepting those through
the centre of the crib (through which the outlet pipe passes),
these being filled only to the bottom of the pipe; and ex-
cepting those at right angles to the outlet pipe and in line
with the two T outlets at the end of the pipe, these compart-
ments being filled up to the level of these outlets, at which
level the compartments were floored over with 3-inch plank
from the outlet pipe to the sides of the crib, thus providing
a channel through the crib connecting the side outlets with
the surrounding water. When finally in position, the crib is
to be surrounded with rip-rap, as shown in the illustration.

—_—eao—————

WINNIPEG AND ITS WATER SUPPLY.

For some time the municipal authorities and certain
ratepayers have been facing a problem which they felt must
be solved with all possible speed and expediency or the
industrial future of this city would be marred. This pro-
blem was the same as has been’ faced, and will be faced,
by many cities in Western Canada; that is the supplying
of the citizens with a water supply that is beyond question
as to its quantity and quality. To this end and for a con-
clusive movement in the matter the authorities engaged the
services of Professor C. S. Slichter, of Madison, Wis., to
Drepare a report.

The chief available sources of supply are the Winnipeg
River, the Poplar Springs, the Crystal Springs, artesian
wells and Shoal Lake; the last named is the source recom-
mended in the report, and is about ninety miles distant
from the eastern extremities of the city as defined at
bresent.

According to Professor Slichter, the water of this lake
would require no treatment before being delivered to the
taps of the consumers. No fear need be felt that the sani-
tary qualities of the water would be poor at any time in the
future. The shores of the lake are hard rocks of the
Laurentian series, entirely unfitted for agriculture, and the
country thereabouts must remain in its present wild state
indefinitely. There need be no fear of the growth of cities
or towns upon the shore of Shoal Lake. The Lake of the
Woods constitutes an enormous reservoir of clear, pure and
soft water, situated 300 feet above the city of Winnipeg.

The well system of Winnipeg covers a north and south
range of about five miles, and the amount of water inter-
cepted is less than 2,000,000 gallons per day per mile. In
several of the river valleys of the plains, similarly situated,
it is possible to withdraw over 10,000,000 gallons per day
from each mile of section. The mutual interference of the
wells has been considerable. Well 5 has been especially
active in cutting down the supply of wells 2, 3 and 4, but
well 5 has, of course, greatly increased the vield of the
group..

The above average vield of 2,000,000 gallons daily per
mile can be materially increased by deepening existing
wells 1 and 2, by the distribution of a more uniform draw-
down or draft throughout the cross-section.

The amount of ground water pumped at Winnipeg in
the past ten vyears is not large. The total pumped since
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the installation of the well system would cover a township
of land with about two feet of water, an amount of water
that the city of Winnipeg will require in a single year in
the not distant future.

It must be borne in mind that a part, at least, of the
water taken from the ground in the last ten years repre-
sents water that was merely stored there, and not flowing
on. The static head has materially dropped. Some of the
water used represents actual depletion, just as there is
depletion when one draws upon a deposit of oil or of coal.

The group of springs known as Poplar and Crystal
Springs seems to have a combined flow of between ten and
fifteen million gallons per day. From measurements sub-
mitted by Col. Ruttan it seems that the flow is increased
within less than a mile to 3,800,000 gallons per day. Prof.
Slichter’s own measurement of Poplar Springs, at the outlet
to the same, was 1,190,000 gallons per day. The measure-
ment made by J. F. Henson in August, 1910, at practically
the same point, was only 804,000 gallons per day.

In spite of more or less discrepancy in the various
gaugings, and notwithstanding the lack of sufficient number
of weir readings, the natural available flow of the Springs
is possibly more than 10,000,000, and probably less than
15,000,000 gallons -per day.

There can be no question of the sanitary purity of the
Spring water. It is amply protected from surface contami-
nation by the impervious surface deposits. There need be
no fear that any portion of the water naturally flowing from
the Springs is bog water. The temperature of the bog just
above the water plane on August 25th, 1912, was 51 degrees
Fahrenheit. The temperature of the Spring water is about
nine degrees lower.

A visit was made to the proposed intake at the Seven
Portages of the Winnipeg River. The quality of the water
at this point, it is assumed, was settled by the report of the
commission of 1907. Rough tests were made of its turbidity
and color by means of a white disk. The water, in the con-
dition found on August 2sth, 1912, would require the treat-
ment recommended in the report of 190o7. The suspended
matter and color were both high on the date seen. In addi-
tion to the spores of water plants, alga and minute particles
common in nearly all river waters, there were numerous
small bits of moss, etc., in suspension, which seemed to
have been dislodged by the rapid current. The color and
all of the suspended matter would be removed by the treat-
ment proposed in the report of 1907, and the sanitary
character of the water after proper treatment would be
satisfactory.

The estimates of the cost of the supply from the Win-
nipeg River are printed on page 88 of the report of the
commission of 1907. The proposed pipe line was to be 58.3

miles in length, about seven miles of which is in rock, and

to consist of 35,000 feet of 4s-inch . pipe, 26,400 feet of
s4-inch pipe, and 220,700 feet of 48-inch pipe. For a daily
capacity of 23,000,000 gallons the estimates were:—

j Tand andcrightaofoWay o ha dis o5 e s Wiy $ 18,000
PR [ 00 e T o e 4 e Ty e g M ARE g AR S s 150,000
3—Pumping station at Winnipeg River........ 325,000
A PIe RS P R RO S SN R S SRR 1,737,000
s—Coagulating basins ........ e A o 65,000
s Ll o W e T SR T RS S T e 250,000
paRditdred SWater EesIVOlY (Tl AT LR s Bk 270,000
8—Winnipeg pumping station ............... e 370,000
et BepRTSY houses! Wuaid, 4iail Ak ettt ds 12,000
roesFelephione tnes: A0 5 S ENalla A7 e vk sls 11,000
STt SAIOEON T ol o AR R I e A e TR e 150,000
$3,358,000

Adds T8 PEL BN \as st ki e Iea v R mea 40 504,000

b 1! ) MR TR S St R o P . SRR $3,862,000
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The present water supply of the city of Winnipeg from
the well system is so highly undesirable and expensive on
account of its high mineral content that it should be aban-
doned at the earliest possible date. The water is excessively
hard and incrusting, and is corrosive and destructive to
an unusual degree. The expense that this water now causes
the citizens of Winnipeg by its destructive influences on
plumbing, boilers, heating plants, etc., and increased cost
of fuel, soap, compounds, and the destruction of woolens
and other laundered articles, would well pay the interest on
$15,000 to $20,000. As the city engineer has tersely re-
marked in his printed report: ‘“The water in its natural
condition is much too hard for general domestic and boiler
use.” The water is expensive to soften; and after treatment
it is still hard water, and, more than that, still retains all
of its corrosive qualities. The water is not only destructive
of health; it is a handicap to and a serious drawback to
the proper operation of many industries and a hindrance
to the introduction of new industries. The following typical
industries would be seriously handicapped by the pre-
sent supply: Meat-packing industries, canning industries,
woolen mills, starch and kindred potato product industries,
any industry, of which there are many, that requires the
use of live steam, or drying processes, or distillation, or
kiln-dried material, or the application of heat for digesting
or liquifying or combining a variety of commercial sub-
stances. There is no industry that would not be favorably
affected by an abundance of pure, soft water, and to many
it is an absolute essential.

It will be readily seen why the council are asked to
abandon the present sources of supply and look toward
Shoal Lake for the future.

Shoal Lake lies almost exactly 300 feet above the city
of Winnipeg. It is a large, irregular body of water, of
extreme dimensions 13 by 14 miles. The commission of
1907 proposed in their estimate, Number 9, page 95, 22.6
miles of 64-inch pipe, 27 miles of s4-inch pipe, 43.0 miles
of 48-inch pipe, with intake laid in about 20 feet of water,
extending about six miles through Indian Bay to an intake
crib in Shoal Lake. The estimates submitted on page 05
of the report of 1907 give, for a daily capacity of 23,000,000
gallons :—

1—Land  and rightof-way .....:. .. .. st Ry B T T
e LTSRS Sl S B A B e e e e 445,000
ARt Bies ANt R A el e 2,830,000
4—Reservoir in ‘Winnipeg .........c.c0.covniiin ; 270,000
5—Pumping station in Winnipeg .......... ..... 370,000
6—Keepers’” houses ............. ... e s are s L) 20,000
rePelepomes dam eyl S ! ik 18,000

/o 5o 0o ) o s VO oy gt o g MOUER T R $ 508,000

o et e O AR R B e $4,585,000

An intake could be so located that there would be little
trouble from algz. The alga are harmless from the health
standpoint, but they impart a seaweed odor and taste to
water, and accordingly should be removed when present.
They may grow in any artificial or natural reservoir open
to sunlight. If, for any reason, it should be determined
that an intake entirely free from algz is impracticable, their
removal can be effected by straining or mechanical filtration
at the station, 22.6 miles from Shoal Lake. This plan, if
necessary, need be operated during a portion of the summer
months only. .

In conclusion Professor Slichter recommends :—

1. That the city of Winnipeg take its water supply
from the Shoal Lake arm of the Lake of the Woods. That
an immediate provision of $6,000,000 be made for this pro-
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ject, to provide for the construction of the first conduit. A
like expenditure should be contemplated for construction
of a second conduit later on.

3. That the construction of the first line be begun
at the earliest possible moment, and that every effort be
made to finish the line by July 1st, 1916.

3. That an additional storage reservoir of 18,000,000
to 20,000,000 gallons capacity be immediately constructed
within the city of Winnipeg. Such reservoir was duly in-
cluded in the estimates of the Shoal Lake project.

4. That additional 18-inch wells be drilled in con-
tinuation of the present system, in and near * the city, to
furnish additional water until the Shoal Lake project is in
readiness. An 18-inch hole should be drilled at once, both
in Wells 1 and 2, and Well 7 should be tunnelled in search
of shattered or cavernous rock. A number (at least 15) of
18-inch wells, in addition to the number thirteen now being
sunk, should be drilled at once, about one-quarter mile
apart, in lines north, and also west of the present wells.
Each satisfactory 18-inch well should be equipped with
direct-driven, multiple stage, centrifugal, deep well
pumps.

5. Before a: intake pipe for Winnipeg water supply is
finally laid out in Shoal Lake, observations, during the
entire summer season, should be made by a competent
person, in order to locate the best point of diversion.

—_—a>o—————

THE PORCUPINE POWER COMPANY PLANT.

At Sandy Falls, six miles north-west of the Hollinger
Mine, or eight miles from Timmins Landing down the Mat-
tagami River, the Porcupine Power Company has installed a
hydro-electric power plant for the purpose of supplying
power to the Porcupine District. The accompanying cut is
taken from the last report of the Timiskaming and Northern
Ontario Railway Commission. The installation consists of
two pairs of 43 inch turbines, rates at 1,700 horse power with
a 34 foot head, and two generators of 1,500 horse power each,
-25 cycle, 3 phase, 12,500 volt, 214 r.p.m.. Foundations for a
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Layout of Power Plant of Porcupine Power Co., ¥
Porcupine, Ont.

third unit of 1,500 electrical horse power have been prepared
and this addition to the plant can be made whenever requir-
ed. This company is now supplying light and power to the

ctowns of Porcupine and South Porcupine, and to the follow-

ing mines: Hollinger, McEnaney, Plenaurum and Dome,

The mines are thus in a fortunate position of having
power developed for them in advance of the time that they
are ready to utilize it.
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THE GREAT LAKES AND TYPHOID.

The boundary waters between the United States
and Canada are rapidly becoming polluted, as is evi-
denced by the typhoid death rate of some of the cities
located on them. We are glad to note, therefore, that

the International Joint Commission has been instructed

by the governments of both countries to investigate the
question of pollution of boundary water. The questions
laid before the Commission are as follows :—

c«

1. To what extent and by what
causes and in what localities have the
boundary waters between the United States
and Canada been polluted so as to be in-
jurious to the public health and unfit for
domestic or other uses?

‘2. In what way or manner, whether
by the construction and operation of suit-
able drainage canals or plants at convenient
points or otherwise, is it possible and ad-
visable to remedy or prevent the pollution
of these waters, and by what means or
arrangement can the proper construction or
operation of remedial or preventive works,
or a system or method of rendering these
waters sanitary and suitable for domestic
and other uses, be best secured and main-
tained in order to insure the adequate pro-
tection and development of all interests in-
volved on both sides of the boundary, and
to fulfil the obligations undertaken in
Article IV. of the Waterways Treaty of
January 11th, 1909, between the United
States and Great Britain, in which it is
agreed that the waters therein defined as
boundary waters and waters flowing across
the boundary shall not be polluted on either
side to the injury of health or property on
the other?”’

The Secretaries of the International Joint Commis-
sion have, by the direction of Chairman Tawney in the
United States and Chairman Casgrain in this country,
sent requests to the mayors of all the cities along the
international water boundary for data regarding their
water supply and sewerage systems, with the expecta-
tion that much of this information will be ready to
submit to the Commission when it meets in Ottawa the
first Tuesday in October.

A great deal of valuable information, no doubt, will
be received. The result of the investigation will be
awaited with interest. One result, no doubt, will be the
co-operation of the two countries in forcing cities and
municipalities to purify their sewage before allowing it
to be discharged into the Great Lakes.

—-——

THE HUDSON BAY ROUTE.

Preliminary reports from the Hudson Bay survey
parties on board the Government steamers which are
investigating ice and navigation conditions in Hudson
Bay and the Straits this summer in connection with the
proposed Hudson Bay Railway are not very encour-
aging as to the safety and feasibility of the route, so
it is reported. The ice conditions, especially in the
Straits, have been found to be unusually bad, exposing
vessels to both serious danger and delay. While the
desire for another outlet for Western wheat and another
ocean route to Europe, is natural, surveys and investi-
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gations prove that the Hudson Bay route is entirely im-
practicable. Navigation would be hazardous, and for
only a short period of the year. Even the St. Lawrence
route, with all its recent improvements, cannot obtain
sufficiently low insurance rates. What rates could be
obtained, then, on the Hudson Bay route?

Would it not be better for the Dominion govern-
ment to concentrate its efforts upon the development
of ports and routes which have already proved their
merits? Montreal, for instance, cannot cope with the
enormous business going that way. The present facili-
ties there are not equal to the business offering, despite
the energy and enterprise of the Harbor Commission.
Montreal has every right to be considered one of, if not
the leading of our national ports. If immediate steps
are not taken to keep pace with the business, it will
drift to foreign channels. The fact that many large
grain boats were kept waiting there so long, that the
owners were compelled to take their vessels off that
route, is a serious matter, and but an indication of the
more serious consequences which might easily follow.
Our winter ports, too, should be improved materially.

Little has been done to make Vancouver the great
ocean port it should, and must be, if it is to gain ma-
terially from the opening of the Panama Canal. Mr.
Monk, the Minister of Public Works, was, unfortu-
nately, correct when he stated that we are a quarter
of a century behind in our port development. This is
a matter for earnest consideration. The Hudson Bay
scheme should be abandoned by the Government, with
a frank statement that the proposed route is too hazard-
ous and quite impracticable.

e

THE MEDICAL HEALTH OFFICER AND THE
ENGINEER.

The duties of the medical health officer and his gen-
eral relationship to the public are too well known to
warrant comment. His manifold activities may be noted
by a glance over the programme of the second annual
congress of the Canadian Public Health Association,
which was published in last week’s issue. The work of
the engineer, which is peculiarly his own, is also well
known. The lack of a clear definition of the relations of
the engineer and the health officer has, however, led in
the past to an enlargement of the power and duties of
the latter beyond, in some respects, what is to the best
interest of the public.

The engineer as a sanitarian comes into close
touch with the medical health officer. To-day the lines
along which the activities of municipal sanitary en-
gineers are being devoted are the problems of water
supply development, the consideration of sewerage and
sewage disposal, the matter of city waste disposal and
street cleaning, the proper conduct of construction
camps, and the improvement of general health condi-
tions by swamp drainage and other engineering work.

Quoting * Section 89 of the Public Health Act of
Ontario, the Act states:—

“Whenever the Council of any Muni-
cipality or any municipal board or commis-
sion ‘or any company or person ‘contem-
plates the establishment of or the extension
of or any change in an existing waterworks
system, they shall submit the plans, speci-
fications, -and an engineer’s report of the
water .supply and the works to be under-
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taken, together with such other information
as may be deemed necessary to the Pro-
vincial Board, and no such works shall be
undertaken or proceeded with until the
source of supply and the proposed works
have been approved by the Board.

““The Board upon the application for
such approval may direct such changes to
be made in the source of supply or in the
plans submitted as it may deem necessary
in the public interest.’’

Section 94 of the same Act states:—

© “Whenever the construction of a com-
mon sewer or of a system of sewerage or
an extension of the same is contemplated
by the council of any municipality, the
council shall first submit the plans and
specifications of the work together with
such other information as may be deemed
necessary by the Provincial Board, for its
approval.

““The Board shall inquire into and re-
port upon such sewer or system of sewer-
age, as to whether the same is calculated
to meet the sanitary requirements of the
inhabitants of the municipality; and as to
whether such sewer or system of sewerage
is likely to prove prejudicial to the health
of the inhabitants of the municipality, or
of any -other municipality, liable to be
affected thereby.

‘““The Board may make any suggestion
or amendment of the plans and specifica-
tions or may impose any condition with
regard to the construction of such sewer
or system of sewerage or the disposal of
sewage therefrom as may be deemed neces-
sary or advisable in the public interest.’’

We have the greatest of confidence in the Ontario
Provincial Board of Health. The work of the Board
has been eminently satisfactory in the past, particularly
since the present medical health officer, Dr. McCullough,
has been installed. In many ways, however, the en-
gineer, from the nature of his education and professional
training and experience, is the best person to pass final
judgment on questions of engineering practice. It will
be agreed that there is a necessity for a central organi-
zation to pass on the plans for water supply and sewer-
age systems throughout the provinces, and it will be
conceded that the provincial Boards of Health are the
proper bodies for this work, as by this means centrali-
zation of authority and responsibility is fixed.

We believe that some means should be taken for
having engineering advice given to the Board of Health
regarding plans submitted to them for their approval
and for advice regarding all the purely engineering
details which inevitably arise when questions of water
supply and sewage disposal ate considered. Some of the
provinces have already made provision for such advice
by the appointment of a resident sanitary engineer under
the direction of the Provincial Board of Health, and with
the additional safeguard of employing consulting en-
gineers. We do not offer any suggestion as to the
method to be employed in securing this advice, but we
must emphasize strongly the necessity for the securing
of ‘the assistance of expert sanitary engineering experi-
ence to co-operate with the Provincial Boards of Health-
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EDITORIAL COMMENT.

The daily press notes another failure of a water
turbine, with one man killed and nine others having
narrow escapes. We have commented several times
before in The Canadian Engineer on the fact of so many
failures of water-wheel casings. It is a matter purely
of hydraulic design, and there is little excuse for these
repeated failures.

E o SRR L

An advance copy of the ‘‘Proposed Rules and Regu-
lations for Inside Work’’ has just come to hand. These
rules and regulations have been framed by the Hydro-
Electric Power Commission of Ontario with the object
of insuring that the design, materials, construction,
equipment, workmanship and maintenance of electrical
work or installations throughout Ontario, as well as of
repairs, alterations or extensions thereto, shall be in
accordance with the best current commercial practice,
and that the interests of the public, workmen and others,
shall be duly guarded, both with regard to safety (to
life, limb and property), and convenience. These pro-
posed regulations are being sent out to the different
individuals and companies who are directly interested
or affected by their enforcement, with a request that
they express their criticisms and suggestions for changes
and forward to the Commission by the 15th of October.
As noted above, this is merely ‘the advance copy, and
the final publication will be proceeded with after that
date. We would suggest that those interested in the
regulations should communicate with the Secretary of
the Hydro-Electric Power Commission and secure a
copy. This week we are unable to make any comments
on the regulations, but next week we hope to draw
attention to some of the features where noteworthy
change has been made from the old Underwriters’ rules.

* * & =

To the looker-on of building operations it appears
that there must be a clever organization with special
knowledge at hand, and with trained mechanics working
under careful supervision in order to successfully handle
the building of even a fair-sized structure. But often-
times, if one examines, he will find the methods crude
and extravagant, and that much of the knowledge em-
ployed is the result of tradition and custom, and not
of keen, original study.” The sight of hod-carriers car-
rying brick to the upper story of a good-sized building
is very common, and yet it is a shrewd guess that a
hoisting engine, with a proper elevator and stages
arranged so that brick could be delivered on wheel-
barrows would pay.

GENERAL NOTES.

Cold weather prevailed throughout Canada during the
greater part of the month, with a resultant mean temperature
below the normal in most districts. The average was
slightly exceeded in southwestern parts of British Columbia,
and also locally in Alberta and Saskatchewan, but elsewhere
in Canada the mean value was in defect by about three
degrees. .

Precipitation was excessive throughout Canada except
in Nova Scotia, Prince Edward Island, and very locally in
Ontario where the average amount was not recorded. Ex-
ceptionally . heavy rainfalls occurred in Quebec and New
Brunswick, and also more locally in Ontario. In the Irriga-
tion Belt of British Columbia the rainfall was almost suf-
ﬁcient to supply the crops with moisture. The pronounced
feature of the precipitation of August was the large number
of days on which it occurred, being in most localities more
than fifteen.

THE CANADIAN ENGINEER 483

The table shows for fifteen stations, included in the re-
port of the Meteorological Office, Toronto, the total precipi-
tation of these stations for August, 1912:

Departure from

Depth the average
in inches. of twenty years.
Calgany slta) v i el st a5 +o0.18
EdmontonyAltas i i s ke i 1 I0s 4.4 +2.08
Swift ‘Carrefit; Sask. | Fiias Al 2.8 +0.61
Wintiipeg sManit o it e o 1.6 —0.74
Port Stanley  TOnt i et itaaet 6.6 + 4.07
Torontol Onts S MEN i T A 3.98 Trgs
ParcyeSound,L Ont sl S S i 2.2 —o0.80
Ottawa MODtT R T o s i + 1.0
ISty Peton O o e T e i 5.7 +2.96
“FiMontregll Qe LRI L 3.9 — O.11
@uebeciQuel- 3 G il 8 rare) 0.6 + 5.66
Chathim FNUB. 3% s Bals WAk 6.4 + 2.40
Halif e eiINT Sy St 1o UG vt 37 —o0.80
VACTOTT A B e e irdaiy sl rcha il 2.26 + 1.67
ISanloopsEBal. il NG Senligf oy, 241 + 1.07
— oo

IRON AND STEEL TARIFF.

Speaking of further extensions of the iron and steel
plant of the Lake Superior Corporation, Mr. T. J. Drummond
says that the company has decided to postpone definite ac-
tion pending possible consideration and action by the Do-
minion Government in regard to the iron and steel tariff,

“The existing tariff in iron and steel,”” he says, ‘“‘is so
torn up by special dispensations, exemptions and rebates,
that the progress of the industry is retarded, and in many
cases made absolutely impossible. Under the existing tariff
We are encouraged to manufacture in small lines, giving
small tonnage, and then discouraged in progression into the
manufacture of heavier sections, which give larger tonnage.
In other cases industries are practically bonused to purchase
their pig iron, merchant steel, etc., abroad, and so in one
way and another the industry is hampered, and the tariff is
in many cases by these exemptions made absolutely illogical
and inconsistent,

“If the iron and steel industry is to go forward this tar-
iff must be overhauled, and such matters as I have referred
to must be dealt with in a commonsense manner, and espec-
ially in connection with pig iron, merchant mill products
and structural steel. At present practically one million tons
of iron and steel are annually being brought into the coun:
try, and the bulk of this tonnage could and should be made
in Canada. We placed our case before the Government dur-
ing the last session of parliament, and we are hoping that
something may be done this session, but pending the out-
come of what consideration the Government is giving to
our case, we can only mark time, and hope that such action
will; be taken as will warrant us in going ahead with the ex-

tensions we have in view.”’
—_— -

A new $5,000,000 steel plant for the manufacture of steel
barrels and commercial packages has just been organized at
Montreal. A group of influential Canadians, including Sir
William Van Horne, Sir William Mackenzie and Messrs.
George F. Johnston, C. W. McLean and J. Wesley Allison,
have secured from the Steel Package Company of New York
the letters patent to manufacture steel barrels and commer-
cial packages of all descriptions. The new concern, it -is
said, is capitalized at $5,000,000, the financing having been
done in New York, and will erect a plant in the vicinity of
Montreal. The new concern is to be known as ‘“The Canad-
ian Steel Package Company,” and it is probable that Sir
William Van Horne will be the first president.



486

INFORMATION REGARDING WATER-POWERS.

We have just received an advance copy of a pam-
phlet, entitled ‘‘Instructions Relating to the Gathering of
Certain Preliminary Information Respecting Water-Powers,’’
to be issued shortly by the Commission of Conservation.
The pamphlet has been prepared by Mr. A. V. White, M.E.,
and copies may be obtained from the secretary of the Com-
mission of Conservation, Ottawa, .or from the Department
of Lands, Victoria, B.C. As there are only a few hundred
available for distribution, those desiring copies should apply
at once. An abstract of the introduction to the pamphlet
is given herewith.

The inland water resources of the Dominion of Canada
are of unique and exceptional value, and exist as a widely-
distributed national asset. :

During the last few years great attention has been
given to the wutilization of inland waters. The ability to
transmit electrical energy long distances has resulted in
an enhancement in the values of water-power sites, which,
in turn, has caused persons interested in water-power de-
velopments to use, or seek to use, large quantities of water
in special ways and for special purposes. Since it is neces-
sary to conserve the common interests of the people in
these waters, it is the desire and intention of the Federal
and Provincial Governments of Canada, as quickly as pos-
sible, to obtain, so to speak, a preliminary inventory of the
possible water-powers and other water resources of the
country. In pursuing this work, it is very desirable to have the
sympathetic and practical co-operation of SUIveyors, en-
gineers, fire wardens, game wardens, road superintendents,
timber cruisers, and others, in assisting to assemble re-
liable preliminary data relating to the inland waters of
Canada The data thus obtained will greatly assist the various
Governments in administering and conserving, in the gen-
eral public interest, the water resources of Canada; and
further, the publication of information relating to our water-
powers will, no doubt, materially contribute to the com-
mercial opening up and development of the country.

It may be remarked that the commercial opening up
and development of Canada’s resources—and to which
power is so necessary—will greatly improve the field of
egineering activity. This remark is made in order to sug-
gest the fact that hydrographic information gathered by
engineers and others, when
result in attracting the attention of capital to these water-
powers and other resources; and one of the first classes in
the community to feel the benefit of such new development
is the engineer. Engineers who may be able to assist upon
the gathering of the data desired may, therefore, find addi-
tional incentive in knowing that their pioneer work will,
later on, result in the expansion of the sphere of their
operations.

One of the chief objects in acquiring data respecting
water-powers is, first, to enable the owners of the rights
to know the possibilities and limitations of their powers,
and thus arrive at some judgment respecting their possible
uses and value; and, second, to enable prospective pro-
moters of water-power development to learn the general
possibilities of various powers without the necessity of
costly, independent, preliminary surveys. Certainly, if the
Crown be the owner of water-powers, it is of the utmost
importance that it be informed, beforehand, upon all im-
portant facts connected with its water resources.

The natural resources of Canada are being investigated
by the Federal Government through the Commission of Con-
servation, Ottawa. This Commission has recently (1g911)
issued an extensive report, entitled ‘“The Water-Powers of
Canada.” It was not possible, in the time available before
the publication of this report, satisfactorily to gather. data
respecting the water-powers of British Columbia, Alberta,
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collectively published, will-
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Saskatchewan, and Manitoba. The Commission, therefore,
decided to prepare and issue, as soon as practicable, a
report dealing with the water-powers of Western Canada.
Work incident to this report has already been commenced.

Cuiding Principles.—Speaking broadly, of the annual
precipitation upon the earth, about one-half is evaporated ;
about one-third is ‘“run-off”’—that is, it runs off over or
through the ground, and eventually reaches the sea; and
about one-sixth either joins the ground water, or is taken
up in plant structure, or is otherwise absorbed in processes
incident to the ground. The natural and cultivated pro-
perties of the land on which the rain and snow fall largely
determine the efficient uses to which precipitation is applied.
It is 'in this connection that forests are so indispensably
associated with the precipitation, and hence with water as
a natural resource. Whatever opinion may be entertained
respecting the effect of forests in influencing the amount of
precipitation, the burden of opinion is that no feature of
the topography of the country ministers more efficiently to
the gradual and economical run-off from the precipitation
than do forest areas. Thus it is that failure to intelligently
conserve forest areas has wrought havoc by causing a great
destruction of forest floors and agricultural lands, which,
humanly speaking, can never be restored, to say nothing
of the annual destruction to property by flood run-off,
which seems yearly to increase rather than diminish. The
run-off is the chief factor entering into water-flow problems
as they relate to power development.

A deforested, eroded, and scoured territory, which has
lost the humus of the soil, cannot retain the beneficent rains
which, instead of being retained in the ground and trans-
muted into plants by the various processes of growth, carry
destruction in the pathways of their torrential run-off. The
water is necessary to the soil, and the soil, with its plant
growth, is necessary to an economical disposition of the
water. The interests of municipal and domestic water
supply, water for manufacturing and industrial purposes,
irrigation, navigation, and water-power are all interrelated
and interdependent. They all depend on the same natural
resource—precipitation.

In the case of water-power developments, therefore, it
would be well to consider whether or not the industries
which might wuse the water-powers would prove to be a
menace to the district of their proposed location, and
thereby spoil the watershed or waters for other necessary
uses. - Thus, wood-pulp mills, for example, which might
completely denude the timber lands of trees at or near the
headwaters of important waterways had better not be estab-
lished at all; or, if established, then only under the strictest
regulation and supervision designed to conserve the forest
growth.

Along this line, therefore, in some instances, it may
be possible for the engineer, or observer, when making
his observations, to indicate what he thinks this or that
particular water-power might be used for; whether, we
shall suppose, for municipal purposes to serve a neigh-
boring town or settlement, for mining, for manufacturing
wood pulp, or, etc. Sometimes some such remarks prove
to be suggestive to persons seeking opportunities for in-
dustrial development.

Paollution by Factory Wastes.—The effects likely to
result from the pollution of waterways by the waste pro-
ducts emitted from the industries utilizing power from these
waterways are also very important factors for consideration.

. The maintenance of a pure and sufficient domestic water

supply is a vital consideration ; and, hence, a class of in-
dustrial waste products that will destroy life in the waters
into which they are turned must be regarded seriously in
their probable influence on human life. If any special
instances of stream pollution are observed, it would be well
to make a memorandum of such facts. When one realizes
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how even a great waterway like the Great Lakes System
has been polluted, too great caution can hardly be exercised
to conserve the purity of our inland waters.

Water-Powers Require Classification.—The amount of
Water-power is determined by two factors: first, the hydro-
static head, or the vertical distance through which the water
may fall; and, second, the amount of water which may be
made to operate upon the water-wheels. There are, how-
€ver, many characteristic features associated with water-
bowers, which differentiate one power from another, and
which determine the commercial and economic values of
the individual powers. It is as unreasonable not to differ-
entiate between water-powers as it would be not to differ-
entiate between timber tracts, mineral lands, or the items

of any other natural resource varying in quantity, quality,

and situation.

In presenting water-power information, effort should
be made to make brief remarks upon features which may
have special bearing upon any specific possible power sites.

Reservoir Sites.—In connection with the subject of uni-
formity of flow, one may be on the lookout either for natural
reservoirs, such as lakes, or river expansions, or for natural
sites, where reservoirs may be created by means of dams.
In such reservoirs the run-off from precipitation may be
impounded, and subsequently discharged gradually through-
out the year. Water-powers situated within the range of
the direct influence of such natural storage reservoirs may
be of incomparably greater value than other water-powers
not so favored.

When the subject of storage reservoirs is under con-
sideration, it should not be forgotten that Nature also stores
her waters elsewhere than in lakes and rivers. Forest floors,
extensive areas covered with plant growth, soils and sub-
soils, the gravel-bed of streams, and the great swamps of
the country, each and all, constitute valuable water reser-
voirs. In such reservoirs there is a widespread and satis-
factory distribution of waters, which enables Nature to yield
her supplies gradually and as required. A discreet con-
Servation and utilization of such reservoirs will, in general,
be found to be much more desirable than some of the large
artificially constructed reservoirs, where the liability of acci-
dental destruction of large construction works is always
more or less of a menace. h

In passing, it may be noted that where an early selec-
tion of reservoir sites is made, and the same held under
Government control, so that no settlement, railway con-
Struction, or other similar improvement, is allowed to take
place upon such reservoir sites, the expense and trouble
Incident to future reimbursement for expropriated properties
will be avoided. Hence the desirability of the Government
having knowledge of the existence of such sites.

Actual Measurements Required.—When information re-
garding water-powers is to be gathered, it is extremely
Important that the data be sufficient, and of the class that
Wwill enable a sound opinion to be formed upon the general
Water interests involved.

But little confidence can be placed in any reports of
Water-powers not based upon actual measurements, for,
Without measurements, the best judgment of explorers, and
€ven of engineers, as to the heights of falls and the amounts
of water discharging over them, is frequently very wide of
the results disclosed by actual measurements.

Recannaissance Surveys.—When knowledge of the quan-
tities of water-power that may be available in particular
bPlaces is required on short notice, and when sufficient
records of actual observations do not exist, it is possible
to estimate the probable amounts of power available.  For
Such preliminary estimates, data are secured by what may
be termed a reconnaissance survey of the general situation;
but it must be recognized that the conclusions reached by
Such methods are not comparable with the results deducible
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from actual observations of individual water-power condi-
tions extending over a series of years. }

It will be profitable to explain, very briefly, these recon-
naissance methods for estimating water-power. First, the
area of the watershed in question is ascertained by measure-
ment from the best available maps; to this area is applied
an assumed run-off coefficient such as would be suggested
by a general knowledge of the precipitation, and of the
topography, and other characteristics of the territories in-
volved. The wise choice of the coefficient used will, of
course, depend upon the good judgment and knowledge
posséssed by the engineer. This run-off coefficient, as it
is termed, is a quantity which represents the amount of
water that may be drained off any specified area during a
stated period, and is usually expressed as so manyv cubic
feet per second per square mile. Obviously, if the area of
a watershed is known to be so many square miles, and each
square mile, under specified conditions, will vield so much
water, then the total yield of water from the whole water-
shed will be the product of the factors just mentioned.

When the discharge of a stream, or river, is actually
measured, it is usually accomplished by means of floats,
or by using a current-meter. The principles involved are
very simple. They consist essentially of measuring the
velocity of the flow of the stream by means of floats, or
meter, and measuring also the area of the cross-section of
the river at the place for which the velocity has been thus
obtained. The volume of the water which passes a given
point is the product of the area of the cross-section of the
stream and the velocity of flow at that point.

—_—eao——

AUTOMATIC-STOP AND CAB-SIGNAL SYSTEM.

An automatic-stop and cab-signal system for railway
signaling, which is being brought to the attention of rail-
way officers, is based on the closed-circuit principle, in which
the track rails are utilized for the signal current and no
separate contact rails or track devices are required. Adjac-
ent to the end of each block are lengths of rails insulated
from the main track circuit, but maintained as a closed cir-
cuit through relays at the end of each block. Any obstruc-
tion in the circuit of one block, such as a train, open switch,
broken rail, etc., deénergizes the relay in the two adjacent
blocks in front and rear, and isolates the insulated rail sec-
tions from the main track circuit. Attached to the engine
is a contact brush or shoe which controls the relay in the
cab, and this in turn controls a special valve in the train-
line air pipe. The engineman gets a red signal in the cab
at a point far enough in advance of the end of the block to
give him ample time to bring his train to a stop. In fact,
he can pass into the next block at slow Speed without caus-
ing the automatic device to operate.  This, of course, en-
ables him to proceed under control without waiting in-
definitely to ascertain how or why the track is obstructed,
while at the same time it avoids the undesirability of ap-
plying the brakes to a train proceeding under proper control.

The contact brush passing over the insulated rail sec-
tions when track circuit is interrupted (by train or other
obstruction) deénergizes the relay in the cab, which in turn
releases a lock lever, permitting a weight attached to the
valve to drop, thus applying the air automatically and bring-
ing the train to a stop. The movement of the valve is auto-
matically recorded, so that it cannot be concealed by an
engineman who wishes to avoid knowledge of carelessness
in obeying a stop signal. In order to proceed, he must
break a seal, thus releasing a lever, which enables him to
restore the valve to its normal position. The device men-
tioned is that of the Thompson Automatic Signal Company,
People’s Gas Building, Chicago. No installation has been
made.
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RAIL PLATEWAYS.*

By G. Noble Fell, A.M.Inst.C.E.

Some years ago, the late Mr. Alfred Holt, of Liverpool,
and a number of gentlemen interested in the trade of Lan-
cashire and Yorkshire, grasped the idea that if the raw
material could be conveyed from the ship direct to the mill,
and the manufactured article from the mill to the market, a
large saving might be effected in the cost of production.
These gentlemen applied themselves to the task of solving
this problem, and devised a plan whereby road wagons and
lorries could be run over a plateway worked by mechanical
means. Unfortunately their efforts were not successful,
owing to the heavy expenditure involved in the method de-
vised, estimated at no less than £48,000 per mile of plate-
way. One can readily understand that at this figure no
great saving could be effected over carriage by rail,
seeing that the adjacent railways, the London & North-
Western, and Lancashire and Yorkshire, had cost on an
average £53,400 and £67,800 a mile, respectively.  One
further realizes another fact, which is that every ton of
goods carried over these roads must, besides paying its way.
be charged also with its proportion of interest on this heavy
capital outlay.

A plateway, pure and simple, that is, a track laid along
the public highway to facilitate the passage of ordinary
vehicles, is a failure in this respect, and does not meet the
requirements of the case. What is necessary is the applica-
tion on such a track of the best means of propulsion (whether
steam, petrol or electric) to work the
traffic economically and expeditiously.
To do this the track must first of all
be removed from the public road,
and placed on its own acquired
ground. A public road is not the
place for such a plateway or railway.
Next must be provided a suitable
Peérmanent way, that will carry a
locomotive, a railway wagon and a
road vehicle. This is quite practic-
able, as will be seen by reference to
Fig. 1, which shows a special form of plateway rail, a being
the space provided for the flanged wheels of the railway
stock, and b the space on the same rail allotted to the wheels
of the road vehicles. The gauge adopted is 4 ft. 874 in., so
as to allow of the circulation of ordinary railway wagons
over the plateway, and it is proposed to carry road vehicles
of a width not exceeding 5 ft. 6 in. over the wheel tracks
(that is, the measurement from outside to outside of the
wheels at ground level), the intention, however, being to
construct suitable road wagons for working on the plateway
and so to avoid the expense of altering existing wagons to
suit railway traction, in Such matters as couplings, draw-
bars, brakes, etc.

The specially-designed rails are laid on a longitudinal
foundation formed of concrete, or timber and concrete com-
bined, to which they are securely fastened by means of
spikes and bolts. This form of support, or road bed, does
away with the ordinary cross sleepers and ballast, and con-
stitutes a solid track, giving a continuous bearing, and en-
abling a lighter form of rail to be used than would other-
wise be possible.

A further departure from the ordinary methods of rail-
way construction is the adoption of a third or centre rail,
which is used to assist traction on steep inclines. The cross-

* Abstract of paper read before the Society of Engineers
of Great Britain,

Volume 23.

tie above-mentioned is so constructed as to form a chair,
raised slightly above the carrying rails. The tie is secured
to longitudinal beams, and supports the centre rail, upon
which run horizontal wheels. These wheels on the locomo-
tive are worked by a separate pair of cylinders, and are
made to grip the rail by means of elliptic springs, thus giv-
ing the engine the additional adhesion necessary for over-
coming steep gradients. Horizontal wheels with flanges
running under the head of the centre rail may also be at-
tached to the wagons and carriages, to guide them round
sharp curves, and to make it impossible for a vehicle to
leave the track when descending a hill.

Gradients up to 1 in 10 have been successfully worked
for many years by this system, and there is no reason why
steeper gradients than this should not be overcome, especi-
ally where electric traction is adopted. The centre rail is
used also for brake purposes, the brake acting directly on the
two faces of the rail, giving absolute safety on steep in-
clines. This brake is operated by a powerful screw working
two parallel arms which carry the brake blocks, and practic-
ally constitutes a vice gripping the centre rail. It can be
worked by hand, or automatically. In the latter case, should
a coupling break, the train would be brought to an immedi-
ate standstill, even on the steepest incline. With the above
system the author has traveled down gradients of 1 in 10,
at a speed of 40 miles an hour, with perfect safety. Natur-
ally, on level ground the centre rail is not required, and the
engine is worked by the two outside cylinders. and carrying
wheels alone, and when an incline is reached the driver, by
putting the horizontal wheels into motion, can take the
train up the hill as easily as it travels on the level. No

Fig. 1.—Section of Rail Plateway.

change of engine, nor even change of gear is necessary, the
merTe opening of a regulator giving the extra power required.
These engines are working on the Rimutake incline in New
Zealand, where the system was adopted by the Government
Tor getting over the high ground separating Wellington and
Masterton. The saving in cost as compared with a railway
of ordinary construction, was estimated at over £100,000.

A special form of level crossing has been devised for
roads, where the centre rail is laid, and means are provided
whereby the road vehicles can be removed from the track
when required to.resume their journey by road, or vice versa.
This is done by. tapering the longitudinal guard rails in the
direction of the line, so as to form an incline, up which the
wheels of the vehicles can be drawn to the level of the road-
way. The same ‘means will apply to stations, and to other
points where it is desired to rail or derail road vehicles,
thus giving agriculturists, manufacturers, mineowners and
others, advantages such as are not and never have been
possible with the present form of railway construction.

It may here be noted that plateways are not intended to
and cannot compete with existing railways; they are to be-
come feeders, and to constitute a means of bringing traffic
to them, and distributing traffic for them, in a more expe-
ditious and economical manner than has hitherto been pos-
sible. ~ They will form an intermediate means of transport,
and will perform what neither the railway nor the highway
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is capable of doing, that’is, they will combine the special
functions of both.

In order to keep the cost of construction as low as pos-
sible, and so to bring these plateways within the means of
every district not possessing railway accommodation, the
axle loads will be: limited to 5 tons, that is to say, a Io-
wheeled locomotive not exceeding 235 tons in weight, will be
sufficiently powerful to deal with the class of traffic to be
carried, and will be capable of working on the gradients
above-mentioned.  As the gauge of 4 ft. 8% in. will be
adopted, the ordinary light stock of the existing railways will
be able to run over the plateways, and transhipment of
freight will thus be avoided. There is no reason why road
motors (steam, electric, or petrol) should not utilize the
plateway.

Several types of plateway have been studied, that shown
in Fig. 1 being designed to carry locomotives up to 25 tons
weight, and ordinary railway trucks weighing 10 tons loaded,
or bogie trucks weighing 6 tons each and carrying a load of
I4 tons. This type is laid with two specially rolled-steel
rails, weighing 5o lbs. per lineal yard, carried on the longi-
tudinal timbers c d, to which they are spiked in the usual
manner, These beams are in their turn carried on, and
bolted to, concrete foundations, the upper surfaces of which
correspond with the ground level. The two rails are braced
together by the steel tie-bar e, whereby the gauge of the
line is kept in proper adjustment. On steep inclines this
tie-bar also serves the purpose of supporting the centre rail,
as it forms a chair (shown at f), to which the rail is bolted
and fish-plated in the usual manner. This chair is carried
on, and secured to, two longitudinal beams g h, laid in con-
¢rete, and the whole permanent way is thus framed together
In a very solid manner. This form of permanent way, in-
cluding the centre rail and foundations, is estimated to cost
£1,300 per mile, calculating labor and materials at average
DPresent-day prices.

Taking as an example a mile of plateway, carried along
the side of a hill, with, say, an inclination of 1 in 10 (1 in
40 would represent the gradient upon which an ordinary
railway would be constructed) over moderate ground, that
is calculating upon an average depth of bank and cutting of
5 ft., and an average width of 24 ft. of land required or
‘about 3 acres to the mile, we have the following cost:—

Cost of One Mile of Centre-Rail Plateway.

Gauge.
Single line. 4 ft. 8% in.

I. Land; average price A£50 DEr aCre...........c.. £ 150

2. Earthwork; average cost 1s. 3d. per cubic yard 515

BRBTIdRes and. CULVEITS b . o x5 i e seireia sta orntslols 500

4. Permanent way, Fig. 1, including sidings...... 1,445

s tatioma L L & e e LBy 250

6. Fencing; double for the whole distance........ 260

T D oY o - 1 MRt e B GES of B e e S 100

gy 5T S e dalle s DB EINES v (10 8o

£3,300

Contingencies, 10 per cent. .........o..eee i 330

£3,630

o i T SBR[ Y1) | U 750
Legal expenses, administration, engineering, and

Interest during construction ..........oeeceeeen 620

Total cost of construction and equipment. ....£5,000
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A plateway constructed on this system over a hilly
country and capable of hauling traffic up inclines of 1 in 10,
may therefore be built for £5,000 a mile. Thé cost of an
ordinary railway, over similar ground, would be from £1o,-
000 to 415,000 a mile, besides the cost of the extra length
of line that would be required for reaching the same altitude
with a 1 in 40 grade.

Having found the cost of the plateway, let us see what
will be its carrying capacity. Take a line 20 miles in length,
divided into three sections, and suppose that there is a length
of 5 miles at each end with gradients of 1 in 10, and that
the intervening portion is undulating country with normal
grades, which would represent a line rising from sea-level
to a plateau at an elevation of 2,640 ft., and falling again
to sea level, that is, a line connecting two valleys separated
by a broad range of hills. At speeds of 15 m.h. on the
level, and only 8 m.h. up, and 15 m.h. down the inclines,
the journey can be made in 1 hour and 35 minutes, and by
running the engine a double trip on the first incline, so as
to give a full load for the rest of the journey, the round trip
can be made in 5 hours, allowing ample time for shunting,
coaling, etc. A centre-rail engine of 25 tons weight will
take behind it a gross load of 49 tons up a grade of 1 in 10,
or a net paying load of 28 tons; the net double load will
therefore be 56 tons, and one engine could make three round
trips in 15 hours, carrying a total net load of 336 tons. With
four engines running, therefore, 1,344 tons may be carried
in a day, or a total paying load of 403,200 tons in 300 work-
ing days.

Instead of a double-headed rail, an H or channel bar
may be used as a centre rail where the traffic is light. The
carrying rails may also be formed of T bars. With this
form, however, it will be necessary to provide a flange for
keeping wheels of the road vehicles on the track where the
centre rail is not laid.  The cost per mile of this type of
permanent-way, including the centre rail, is £920, and the
estimated cost of one mile of plateway is A3,750 over a hilly
country and 42,500 a mile on fairly level ground.

An example of a light railway of this description, where
light timber viaducts were substituted for heavy banks and
cuttings, is the Torrington and Marland Railway, in North

* Devon, mentioned in Mr. Vernon-Harcourt’s work on ‘‘Rail-

way Construction.” It is eight miles in length, the gauge
being 3 ft., and although there are many viaducts of from
20 to 25 ft. in height, and a bridge of three 4s5-ft. spans,
and 4o ft. high, over the River Torridge, the total cost of
construction was only £20,000, or at the rate of £2,500 a
mile. It was opened in 1880, and is still carrying a heavy
mineral traffic. It is intended to utilize similar light via-
ducts in timber or steel for the system of plateways now pro-
posed, in order to secure economy and rapidity of construc-
tion, and this method, combined with plateways and the
centre-rail system of traction, will be an entirely new de-
parture in railway building.

The following table gives the cost of working the Tor-
rington and Marland Light Railway, for the year ending
December 31, 1911.  The cost of management is not in-
cluded in these figures.

Locomotive Account.

0 LT R e S

(5 1 T e T e el 306 13 8
0il, waste, packing, etc......... 220 i3l
Repairs and renewals ......... 382 15 10

— £80 122 o
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Track Account.

Ranlsym 500 sates il b llinlon B s ToV. R & (RN
NAICES o R e e R (S WA Th )
Sleenersi i dik s Gtes sl o 8 36 16 6
20210y
Wages Account.
Platelayers, drivers, stokers, etc.. 2R TS Ol
25423 SN 6)
Less cost of transfer to and
from own trucks to L. & S.W.
Railway, at Torrington Station 430 ¢ o
Distributing and  collecting
DT i R o 2 B (RN 230 SE 8D
665 2.8 0
Actual cost of working ........ T 75 SR e iy
£A1,758 1s. 6d. + 35,326 tons = 11.97d. (say 1s.) per
ton. One shilling per ton for 8 miles — 1%d. per ton-mile.
— e —

THE VALUE OF SAWMILL REFUSE AS FUEL
IN GAS PRODUCERS.*

By Chas. E. Snypp.

I will endeavor to state briefly my experience in the fir-
ing of the following fuels in gas producers, namely, bitumin-
ous coal, anthracite, coke and coke braize, and sawmill re-
fuse. -
Our producer plant was installed for the purpose of burn-
ing Pittsburg bituminous coal, guarantzed to furnish gas of
about 125 B.t.u. to the engines. As a matter of fact, we oper-
ated the plant continuously for about four years on various
kinds of coal.

The producer we used was a pressure type Wood pro-
ducer. The capacity of the producer plant was 840 h.p.,
consisting of a combination of three units each having a
producer shell 8 ft. in diameter by 12z ft. high with steam
jacketed top; one wet scrubber s ft. by 18 ft. high; one dry
scrubber 8 ft. in diameter by 3 ft. high; one pressure fan;
one gas holder, and one motor-driven mechanical tar ex-
tractor.

The coal was locked in through an air-tight hopper into
each of the producer shells, When the workmen poked the
fires, the gases under pressure from the blast escaped freely
through the poke holes, causing great distress to the work-
men. To overcome this difficulty we installed a fan between
the dry scrubber and the tar extractor, intending to bring
the producer shells under a slight vacuum. This relieved
the men of the gases and yet retained our pressure in the
holder, thus forcing the gases to our engines und:r pressure.
I will state that this fan was too small to completely accom-
plish the purposes intended, though it did materially reduce
the quantity of gas escaping from the poke holes, thus re-
lieving the workmen.

After the producer gases are formed, they pass into the
wet scrubber, which is an enclosed tower of slats, wherein
the water passes in a downward direction and the gases pass
upward. The gases are then conducted to a centrifugal
mechanical tar extractor which removes most of the tar, and

*Paper read hefore Louisiana Engineering Society, May
13th, 1912, and published in the journal of the Association
" Fngineering Societies.
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then to a dry scrubber, which is a shell abcut 8 ft. in dia-
meter and packed with excelsior in layers. The gases then
pass through an exhaust fan to the holder and thence to the
engines.

The first ‘coal that we burned was Pittsburg vituminous
coal, but we found that while this fuel filled the requirements
as far as the richness of tne gas was concerned, cur plant
went out of commission at regular intervals in consequence
of tar congestion. These intervals came closer and closer
together the longer we operated the plant on this coal, <n
account of greater and greater accumulation of its peculiar
tar. In fact, the tar was too heavy for the centrifugal tar ex-
tractor, and breakdowns of this machine were frequent. This
led us to try other bituminous coals with the idea of reduc-
ing the tar nuisance.

After four years of continuous service of the producer
plant on various bituminous coals we found that in spite of
our selection the whole system of pipes and engines was be-
coming congested with tar. We also found that it was quite
an expensive repair to remove this tar from the engine cylin-
der rings. In fact, many of the rings had to be cut from the
grooves with a cold chisel. We found that a gas plant could
not be run for more than five hours on gases from Pittsburg
bituminous coals without taking out these tars, as the valves
and piston rings would stick. Alabama coals did not do
much better.

These Alabama coals were analyzed particularly for fix-
ed carbon and volatile matter in order to select those with a
high fixed carbon and a low volatile matter. They gave
greater satisfaction because of the reduced quantity of tar,
and at the same time furnished a gas that was just as rich
as the Pittsburg bituminous, namely, about 125 B.t.u. The
Alabama coal, however, introduced a trouble peculiar to it-
self, which finally forced us to abandon it. The w(st crouble
was that the fuel came to hand of irregular quality, even
from the same mine, particularly as to volatile matter and
ash. The content of ash was especially unsatisfactory and
very irregular, varying from 6% to 11 per cent. Not only
was the content of ash high, but it had the peculiar property
of fusing in the producer or forming a solid clinker, which
was almost impossible to penetrate with poke bars, and even
after penetration with bars and sledges was not brittle
enough to break in pieces of a size that could be readily re-
moved from the producer itself. Besides this, the act of fus-
ing cuts off the air from the fuel beds, producing a lean gas,
or one low in B.t.u., finally putting that particular producer
out of. business. > -

We next resorted to the experiment of burning anthra-
cite coal. Our experiment was limited to a few tons, but the
conclusion reached was that we could not produce a gas high
enough in heat value. The best condition did not vield
much more than 100 B.t.u. in the gas. Besides, this fuel
was to expensive.

The next experiment was to substitute coke and coke
braize for anthracite. This furnished a fair quality of about
100 B.t.u, gas in the beginning, but we experienced great
difficulty in the producers filling up with ash, and the ash
fusing, thus causing cavities which could not be poked out-
The quality of the gas sometimes fell as low as 8o B.t.u.,
thus putting the plant out of commission. When this happen-
ed we would have to cool down and sledge the clinkers. I
noticed that when the gas became lean we could raise the
heat value .of the gas by feeding the producer with barrel
staves, which would keep us running,

During this interval numerous jimprovements on the
producer plant were made, as follows:
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First, the “4” pipe which conducts the gases from tone
producer snell to the wet scrubber would frequently become
clogged with dry soot, and we found that on account of the
bends in the pipe this soot would bake in hard clinkers, thus
reducing and eventually choking the pipe. This pipe was
replaced by a horizontal pipe extending between the producer
shells and the wet scrubber, and a partition was run vertical-
ly in the wet scrubber, thus making a downtake which open-
ed directly into the bottom of the wet scrubber.

Second, we found that tar was accumulating in the bot-
tom of the wet scrubber and was very difficult to remove.
The metal bottom was replaced by a water seal, extending
all over the bottom of the wet scrubber. All other pipes
where the gases have a downward trend and a sharp bend
were similarly provided with water seals, in order that the
tar might readily drop out and wash out, thus facilitating the
cleansing of the producer.

While these water seals or water bottoms are essential
to the cleansing of the plant, the following little experience
will show that they must be used with some judgment. The
wet scrubber as installed by Woods & Co. in the ordinary
sized machine is about § ft. in diameter. The metal bottom
of this scrubber was removed, as I have just stated, and a
water seal substituted, which proved to be just the thing for
a pressure producer. However, I was called upon some
months later to go to a plant in Mississippi where they were
having trouble with their producer. Upon my arrival I was
surprised to see how nicely the producer was working, and
noticed that the installation consisted of 140 h.p. engine to-
gether with a corresponding size producer of the suction
type. In spite of no apparent difficulty, everybody seemed
to be afraid to approach this producer, and the superintend-
ent told me to wait awhile and see what would happen. I
did wait awhile and noticed that the engine was drawing gas
under a head of about 3 in. of water and this was gradually
Increasing until some hours afterwards it reached 3 in., and
then ran rapidly to 10 in. Then there was a terrific explosion
which blew through the seal and blew the poke hole cast-
ings and the plugs from the top of the producer. The negro
stoker happened to be on top handling a wheelbarrow ©f
coal, and he must have been a new hand or a neérvous One,
as the last I saw of him was that he was tumbling toward
the ground with the wheelbarrow of coal, a distance of about
15 ft., and I noted particularly that he landed on his feet and
ran down the hill-side. The only reason that I did not leave
was that I was penned in by a guard rail. ‘Lne arter-effect
of this explosion was that the remaining water seal was al-
ternately drawn in and expelled by numerous puffs that fol-
lowed. It was apparent to me at once that what had really
happened was that the engine had drawn up the water from
the seal and admitted a large influx of air, which no doubt
made the proper mixture for causing an explosion. The
remedy applied was very simple. The opening on the water
seal under the scrubber was restricted in size so that mo
great quantity of water could be drawn in suddenly. The
Plant ran along afterwards without any trouble whatever,
With simply working the beds and removing the clinker when
the draft became obstructed. You will pardon this digression.

) On account of these various troubles and because of the
Increase in heating value of producing gases made with bar-
rel staves referred to before, I was prompted to try sawmill
refuse in the producers, and found very much to my satis-
faction that we were able to operate the plant continuously
°f1 about 130 to 135 B.t.u. gas, and the plant was more re-
liable on account of the even quality of gas. After about a
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month of use of this refuse fuel our tar troubles began to
disappear, and now after using this fuel for a couple of
years it is a very rare occurrence to have an inlet valve or
an exhaust valve stick in the engines on account of tar, or
carbon deposits. In fact, we have discarded the dry scrubber
altogether and we even operated one week without a tar ex-
tractor at all, on account of that machine needing repair.
This illustrates how well the sawmill refuse has solved the
problem in our case when it is recalled that we could not
run even five hours on coal without removing the tar.

The refuse that we use is known as ‘‘cypress hog.” It
consists of about 5o per cent. of sawdust and 50 per cent. of
chips, such as are discharged from the ‘hog,” which is a
machine used by sawmills to destroy their refuse. This ma-
terial runs from 30 to 55 per cent. moisture, and this mois-
ture seems to be necessary for best working conditions.

I will state that we have to guard against the sawdust
blowing over into the pipes which conduct the gases to the
wet scrubber. This is a probably local trouble, due, no
doubt, to the strength of the blast that we use in order to get
capacity. We have been able to realize full capacity using
sawmill refuse, and our engines deliver a brake horse-power
on about 4% 1b. of this fuel.

The changes necessary to fire sawmill refuse are merely
the removing of the coal dump hoppers and substituting a hol-
low cylinder about 10 ft. high slightly tapered and made larger
at the bottom and fitted with a slide gate at both top and bot-
tom ; these slides are worked with levers and the sawmill re-
fuse is locked into the producers through these tubes.

To start firing a producer with sawmill refuse 1t 1s not
necessary to have an underlying bed of cinders or ash to
cover the blast pipe. The fuel can be dumped in on the
water seal and fire can be started either on top or through
the side poke holes. Aside from these conditions, the beds
seem to be subject to all conditions prevalent in the fir-
ing of coal. A clinker is formed of a brittle nature and can
be easily removed with the fine ash. The percentage of ash
is so small that a producer can be operated about three weeks
before removing the ash.

Cavities and chimneys will burn in the bed, and eternal
vigilance and poking are necessary to produce a uniform
quality of gas. In order to lessen the labor of poking it is
good practice to feed occasionally, say, once a day or when
the quality of the gas fluctuates, one or two charges of
blocks ranging in size from stove lengths to 15 in. in dia-
meter. These blocks will find their way into the cavities and
stop the chimneys, and the producer will respond instantly.
I have had cavities form low down in the beds and cause
trouble, but we have always succeeded in poking down over-
lying fuel and closing this cavity.

We also experimented with ‘“‘pine hog,” and we find that
it is more efficient fuel for producer gas than ‘“‘cypress hog.”’
An average of ten analyses made on gas produced from
“pine hog’’ showed 161.4 effective B.t.u. against 130 to 135
for cypress. The reason for this is probably due to the
greater heat value of pine itself as compared with cypress.
The analvses of heating value of these two fuels showed that
the cypress was 5540 B.tu., while pine was 7 6os B.t.u.
These are on fuel as received, and, therefore, include mois-
ture. The only reason that we do not use pine is ‘that cy-
press is more available as far as our plant is concerned,
which means that it is cheaper, comparatively speaking, al-
though it is pound for pound a much richer fuel.

I have added below a number of analyses of gas produc-
ed from various kinds of fuel that it has been my lot to ex-
periment with in solving our problem.
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No. of Effective

.Kind of Fuel. Analyses. B.t.u. CO

»

PitShung  bItirmImOtsia | ¥ b aesss woes, sars s 15 125.3 9.6
Pittebure i bituIRangus. . i tdnd sz e 6 119.9 9.6
Pittsbure DAt HOUS T s farars gk owses a s 8 122.5 9.7
Alabama and Pittsburg bituminous ..... 3 TLZa7 s K13
Alabama “biturninowg i G e i, L 9 140.9 9.3
Alabarma bItUmMINOUS s d5iie ¢ v dncond clinss 12 112.2 7.8
Alabama bituminous (Rock Castle) .... 13 L0441 T4
Pocahontas, .00Ke s sus b s - Bssnd i 10 103. I e
P ocahontas iCoke | 10 ciutk s il anial s A ] 07.8 A
Nt tco gl s oo Tt o L T e P e 3 100.4 10.5
KO I S T DT 70 ot e ks e g ot il b e LS 2 TO05 10 5O
EORKETBIATZE T o i vty o n srod sie site st b el 4 113.8 ek
B N S b A P e A e 4 108.0 6.4
ATSNEACTEE S Coaler fu i U S e 30 Ols2; 1204
Anthraciteticoal wvn s STl 0 R 11 101..2 9.1
LCypressrhopy “wuihlal ol indiare e mpidiimm s 4 T 53 1242
CYPress: hoo i ot plehanl St ad e« 32 18422103
Cypress hog and petroleum ........... H 135.0

Cypress hog and petroleumr ............ 5 135.0

Pinerihom sl s rrligs e o gk ks L1 161.4 9.9

To summarize; the advantages to be derived from burn-
ing sawmill refuse where it is available are as follows:

First, little ash, therefore little cleaning to be done.

Second, high grade gas, i.e., gas of higher heat value as
compared with other fuels in our type producer.

Third, a lesser quantity of tar, and much more limpid
in character.

Fourth, gas of constant quality with less labor,
Fifth, no deadly gases to overcome the workmen.

v Sixth, and finally, the all-important factor of lower cost
per h.p. hour must not be forgotten.

In conclusion, I wish to explain that there is no inten-
tion on my part of casting any reflection on the producer or
the original installation that we had. I believe that we were
among the first to burn bituminous coal in our section, and
our work was of such character that the producer plant had
to be operated twenty four hours a day and sometimes on
- Sunday.

Cost of cypress waste fuel (basis 4%
Ib. per h.p. hour at s0o¢ per ton)

ey LR A gl kel LR S o R 0.1125¢ p°r h.p. hour
ost of firing 4% 1b i or e L L UL R 0.1125¢
Total cost per h.p. hour for cy-
PEESstRvaste | s vl T, 0.2250¢

Cost of Pittsburg bituminous coal (ba-

sis 1.5 lb. per h.p. hour at $4.10

Per ol edusle = ol s e 0.3075¢ per h.p. hour
Cost of firing 1.5 1b. of Pittshurg

BATUDTRONS ICOANL 1 aa o sy anieiiis s vt 0.0750¢

Total cost per h.p. hour for Pittshurg

bituminous coal ...... W R 0.3825¢
Cost of Alabama bituminous coal (ba-
sis 1.5 lb. pér h.p. hour at $2.73

perton) | equals, « 1. vakd v s ualinvie 0.2062¢ per h.p. hour
Cost of firing 1.5 lb. of Alabama bi-

Simanoug leoal el Lo D heada 0.0750¢

Total cost per h.p. hour for Ala-
bama bituminous coal .......... 0.2812¢
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NEW TECHNICAL SCHOOL IN WINNIPEG,
MANITOBA.

The St. John Technical High School was recently opened
fox: the admission of pupils. This high school has been
established to provide a more complete and comprehensive
scheme of scientific and technical education for students and
the ordinary school age who are able to continue their edu-
cation with a view to special preparation before entering the
university or commencing a commercial or manufacturing
career. Students may by arrangement take a mixed course
slightly different from those laid out, with the object of train-
ing for definite occupations.

The first year’s course consists of such subjects as Eng-
lish, commercial geography, elementary bookkeeping, prac-
tical arithmetic, simple algebra and mensuration, geometrical
and mechanical drawing, general elementary science, and
practical work in the laboratories and workshops.

In the second and third vears the subjects are grouped
into courses under: Architecture and building; electrical
work ; machine work; chemical industries, and commercial
work. The courses have been carefully arranged by exper-
ienced practical teachers, fully acquainted with the require-
ments of various occupations and knowing well what subjects
of study are necessary in the best interests of students who
have the desire to achieve success in their chosen occupa-
tion.

In connection with the teaching of the mechanical work,
the most complete arrangements have been made in the base-
ment of the building. Here, where the noise will not disturb
the other classes, are rooms fitted out with the very latest
of mechanical appliances and various sorts of machinery
from which the intending electrician or mechanic can learn
at first hand. In the machine shop, for instance, there are
no less than 11 lathes of the very latest pattern all driven by
electricity. Besides the large and small lathes there are also
to be found a large planing machine, two milling machines,
a tool making machine and other fine pieces of machinery
all with particular uses.

The cement floor is covered with a wooden flooring so
that sharp instruments falling thereon will not be dulled or
chipped.

Next to this room is the forge room where the art of the
blacksmith and all appertaining to it is taught. The large
room is a mass of anvils and blowers and the various instru-
ments that go with the trade. The electrical laboratory is
also fitted out with the very latest appliances.

There is a large room for mechanical drawing fitted
with monster blackboards running to the full width and
length of the walls. Pattern making, wood turning and forg-
ing, practical woodwork, all are prepared for in a manner
that is excellent. The domestic section where the domestic
sciences and arts are taught are equally well equipped. A
large power hammer has been installed in the forging and
tempering room which will show interesting comparisons be-
tween hand and power work. The carpentering department
is also most elaborately fitted out and it will need but a few
days for the entire system to be running smoothly. At pre-
sent machinists are fitting up the various machines and get-
ting everything ready.

G. J. Price is in charge of the technical work and H. J.
Russell will look after the commercial work. There is ample
room in the building for a large number of pupils. A feature
is the large lecture hall fitted out with a stage and with 2
large gallery, accommodating close upon 1,000 all told.
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A COMPLETE SEWAGE DISPOSAL PLANT FOR
A PUBLIC INSTITUTION.*

e

By T. Lowes, Chief Assistant to T. Aird Murray, Consulting
Engineer, Toronto,

Of course it is impossible to bring before your notice
any one complete system of Sewage disposal for a large
isolated building, and say that such is the best or only
efficient system applicable to all such buildings. ~ Just as
with reference to towns and cities, it is foolish to assume
that any one system of sewage disposal is always suitable.
Local conditions fmust always govern the choice of any
system. While the scientist may say and prove that such
and such systems will produce effluents which cannot be
objected to either from the muisance or the health point of
view, there are many local engineering factors which may
decide the choice of a system apart from the theoretic
suitability.

The chief engineering factor is, after all, the question
of fall or level between the outlet drain and the point of
main outfall. Given plenty of fall which will allow of com-
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too often sees only the scientific working and the results,
without due consideration to particular adaptability, and
when the engineer finds that he has to adapt this particular
system of sewage to some particular location, he is, to use
a slang term, ‘‘up against 5

In the above reference too much stress cannot be laid
upon the absurdity of any tendenCy on the part of health
authorities to dictate special systems of sewage disposal as
being applicable without reference to local conditions. The
medical officer or medical inspector may have in his own
mind the fact that certain methods have, to his knowledge,
given success; but, he has no justification for recommend-
ing such methods until he has become thoroughly familiar
with the topographical and engineering factors which have
particular application to the case in point.

This paper is not intended to be a treatise upon the
various methods of sewage disposal which may be applied
to isolated buildings, but merely a short description of a
method which the author lately designed to suit certain con-
ditions which came before him in connection with the Nor-
thumberland and Durham counties House of Refuge, at Co-
bourg, Ontario.
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plete processes of sedimentation and filtration, we have at
once ideal conditions in which our choice of a system is
hardly limited. With ten or twelve feet of fall between the
Doint of drainage discharge and the effluent discharge al-
most anything can be done. Local conditions mean some-
thing more, however, than plenty of fall, and may be said
to include as follows:— :

(a) The quality of final efluent demanded.

(b) The character of land and subsoil available for dis-
bosal works.

(¢c) The volume and character of stream, river or lake
Teceiving the final effluent.

(d) The amount of surface of land available for works.
il’lgs(e) The vicinity of any projected works to other build-

(f) The character of the building producing the sewage,
Whether used for domestic or trade purposes.

(g) The economic working of any plant with reference
to the supply of labor for operating purposes.

The above and many other minor considerations all effect
the final choice of a scheme of sewage disposal.

We are apt to hear too often that such or such a system
has proved most successful in such or such a location, and
t}}at this is, therefore, practically ‘‘the system of sewage
disposal” to be relied upon. The purely scientific mind
\-

* Paper delivered at 2nd Congress of Canadian Public
Health Association, Sept. 17th, 1912, Toronto.

By an isolated building is meant a building producing
sewage without the use of any common Or public sewer, and
where it is necessary that the sewage be so treated that it
will not produce any nuisance to the gccupants of the build-
ing or to others in the vicinity.

The House of Refuge is located some considerable
distance from the town sewerage Ssystem, upon rising
ground which gradually falls to a clear water stream which
eventually discharges into Lake Ontario. The stream forms
the natural surface drainage for the land and valley in which
the House of Refuge is built, and has continued ever since
there has been sewage from this building to take the dis-
charge. The stream flows through part pasture land and
part urban land to the lake. Complaints have been made
from time to time of pollution of this stream.

A few years ago a sewage disposal system was installed
in a field south of the ‘“House.’” This system included a
small receiving chamber, and a septic tank. At one time
the discharge from the septic tank was conveyed direct to
the stream, but an injunction was obtained by a-land owner,
for prevention of nuisance and pollution of the stream. This
injunction was followed by cutting off the effluent drain, and
substituting a system of sub-irrigation by discharging the
septic discharge by means of a syphon below the surface of
the land at depths ranging from 1 foot to 1 foot 6 inches. It
was not long before the land showed signs of becoming sew-
age sick, until last year the local nuisance and sewage odors
from the land became unbearable.
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In the first instance the system failed because.the land
was of stiff clay and entirely unsuitable for purposes of
either surface or sub-irrigation.

In both cases the system failed because it did not meet
local conditions.

The fact that a septic tank in some other locality dis-
charging probably into a large volume of water where it
may only have been necessary to remove grosser solids, had
no application in this case. Again the fact that Septic dis-
charges may have been discharged with a certain amount of
efficiency into friable sandy of gravel land and lost by
evaporation, absorption and oxidation, did not apply in this
case. The history of the sewage disposal of this House ol
refuge was one of finding out by experiment what the local
conditions were, instead of first examining the local condi-
tions and designing a system to suit them.

The local conditions as summed up by the author may
be stated as follows:—

(a) A House of Refuge providing accommodation for
about 100 people, producing on the average about 3,000
gallons of sewage per day of 14 hours.

(b) Ample fall from the base of the building to the
stream receiving the final effluent.
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tion tank. The tanks are provided with scum boards to
keep back floating matter, while the principle of immediate
separation of the precipitated solids from the flowing sewage
is adopted by provision of a wire reinforced glass apron
covering the sludge storage area. The sedimented liquid
is passed into a syphonic discharge dosing chamber, and
then by means of 6-inch cast iron pipes to four fixed sprays,
where it is distributed over the surface of a percolating filter
consisting of coarse gravel from 1 inch to 1%-inch cubes in
size. The percolating filter is never in a state of saturation
but every drop of the liquid sewer is exposed to atmosphere
during its downward course. The filter is well underdrained
as shown. The oxidized liquid is then passed on to the final
sand filter. Fig. 2 shows a section through the sedimenta-
tion tank and filters, while Fig. 3 shows a cross section of
the sedimentation tank, location of the sludge apron, scum
boards, and slopes for movement of the sedimented sludge
to the storage area. At the apex of the sludge apron and
under it, air pipes are fixed to take care of the gases pro-
duced by the decay of the stored sludge. The arrangement
is intended to produce a sludge which is thoroughly septized
and innocuous from a nuisance point of view.

Figs. 4 and 5 show respectively a plan and section of
the sand filter treating the oxidized effluent from the per-
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(c) A small field presenting about 15 feet of fall located
about 6o yards south of the ‘“House’” and the property of
the ““Counties.”

(d) A character of subsoil in the neighborhood entirely
unsuitable for sewage irrigation.

(e) A stream capable of receiving the volume of sewage
discharge, if it was rendered (1st) non-putrescible, and (2nd)
non-pathogenic.

The particular field south of the “House’” on which the
present disposal system existed was selected for the mew
works. Owing to the non-absorbent character of the land
and its proximity to the main road, it was considered that
the. works most suitable were of the type which has been
called “Biological,”” providing artificial filtration and ignor-
ing the subsoil for this purpose.

Three distinct processes were considered mecessary in
order to produce an effluent which could with safety be dis-
charged into the stream, these were as follows:—

1st. Sedimentation of solids by natural precipitation.

2nd. Oxidation of the sedimented liquid by means of
percolating filters.

3rd. Removal of bacteria by means of sand filtess,

With reference to sedimentation and oxidation Fig. 1
shows plan of sedimentation tanks in duplicate, together
with a percolating filter fitted with 4 unit fixed sprays. The
sewage first enters.a small chamber at A, where, by means
of hand penstocks, it can be diverted into either sedimenta-

Secrion AB
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colating filters. These filters are in duplicate, so that either
can be used independently to allow of cleaning and removal
of sand. One foot three inches head of liquid is provided
over the surface of the sand in order to overcome the friction
of the sand particles, while a value and base outlet is used
for emptying the filters at any time.

The system is, generally, based upon the following
capacities and dimensions :—

Sedimentation tanks in duplicate 12 ft. o in. by 4 ft o in.
by o ft. 3 in. at sludge outlet end, with a capacity of 4,500
gallons, or at 3,000 gallons per day of 14 hours equal to 21
hours’ flow. At certain hours of the day the flow per houT
will exceed the above ratio considerably.
velocity flow through the tanks is approximately .3 feet per
minute. The sludge storage area has a capacity of 8 cubic
yards, and approximately a storage capacity of about from
three to four months of 85 per cent. water and sludge resi-
due, based upon the sewage sludge of purely domestic seW-
age. It is anticipated that the sludge will require removal
after from 3 to 4 months’ septic action to sludge drying
beds. These are provided at a level to which the sludge can
be drawn by gravitation from the base of the tanks.

The percolating filter is 14 ft. .0 in. by 14 ft. .0 in. bY
7 ft. .0 in. deep, equal in capacity to so cubic yards. At
3,000 gallons per day the rate of filtration will, therefore, b€
6o gallons per cubic yard. This is a much less rate than
is generally provided for on account of the use of Debble_s
in lieu of clinker or broken stone. It is anticipated that thiS
filter will take some time to arrive at maturity, the usual
period for pebble filters being from 1 to 2 months.

The average .
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The sand filter is 14 ft. .0 in. by 14 ft. .0 in. by 2 ft. .6
. in depth, well underdrained, as shown. The square sur-
face is 196 feet, the rate being slightly over a half million
gallons per acre of surface.

The work of construction, was let by tender to Mr.
Roland McLaren, of Oakville, Ontario. Work was com-
menced on or about the 1st of June this year, and finished,
apart from the housing, in the middle of August. The whole
System, together with efluent drain to stream and housing,
inc]uding cost of a resident engineer, has totalled approxi-
mately $3,000.
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The plant has not been sufficiently long in operation to
allow of analysis of the effluents from the various parts to
be made, but it may be said that the effluent at present is
Pure in appearance to sight and odor. Regular samples of
t%le effluent will be taken from now on and the results pub-
lished in the Canadian Public Health Journal.

— - —

TEMISKAMING RAILWAY FINANCES.

The following is the condensed statement of revenue ac-
count of the Temiskaming and Northern Ontario Railway
for the yvear ended October 31st, 1911, compared with the
year 1910: 1911. 1910.
R‘eVenue from transportation .. $1,708,249.02 $1,522,020.05

€Venue other than transporta-

tion

72,715.81 69,831.97

Total operating revenue .. $1,780,064.83 $1,501,852.02

Operating EXDETSES |, s e 1,181,008.63 1,165,361.36
Net operating revenue ....... $ 508,006.20 $ 426,400.66
R tyaltion s 17,060.56 31,762.92
. $ 616,026.76 $ 458,253.58
* Hire of eguipment, ietc i e 22,874.07 22,123.27
_ Total earnings : ".....:i:.... $ 503,152.60 $ 436,130.31
ald Treasurer of Ontario ....  515,000.00 420;000-00

The operating expenses amount to 66.4 per cent. of the
8Y0ss earnings, and the net earnings to 33.6 per cent., as
Compared with 73.2 per cent. and 26.8 per cent., respectively,
Or the twelve months ending October 31st, 1910.

The total mileage of the railway, including main and
fanch lines, yards and siding is 379.62. ;

— ea»e ——

CANADIAN CANAL TRAFFIC.

& .Canadian canal traffic from the opening of mavigation
Ml July 31 of this year has exceeded by approximately 3,-
2000 tons the traffic for the corresponding period of last
year._::15 shown by statistics just issued from the department
failways and canals. The increase is about 16 per cent.
me:‘—]t'mta] tonnage through Canadian canals for the period
loned this year is 20,116,188 tons, as compared with
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17,154,111 tons for a similar period last year. The increase
in correct figures is 2,962,077 tons.

The Soo canal, leading all others in volume of traffic,
shows the largest increase, being 2,703,682 tons, or almost
equal to the total increase throughout all the canals, a de-
crease in the volume of tonnage through the Chambly,
Rideau, St. Peters, Murray, and Trent considerably offset-
ting in the totals what would otherwise have been an enorm-
ous increase over last year.

As against the decrease in those above mentioned, large
increases ‘are shown in the volume passing through the Wel-
land, St. Lawrence and Ottawa, while St. Andrews locks on
the Red River above Winnipeg shows probably the highest
proportionate increase of all, the volume having jumped from
11,241 tons last year to 50,003 this year, or an increase of
38,822 tons.

The statistics for the various canals are as follows:

Canal— 1Q11. 1912. Increase.
SO0 AT R 14,028,453 16,823,135 2,794,682
Wellands. o is 1,138,284 1,201,583 03,304
St. Lawrence 1,339,766 1,417,731 77,965
Chambly 273,356 257,374 *15,082
Ottawal fas 5 134,000 173,563 38,573
Rideau ) 80,439 76,243 *4,106
Sti T Petersyni 20,473 24,860 ¥4,613
Murray a4, 800 86,206 68,475 *19,731
PHeht Sl a8 30,003 23,150 EosTAT
St. Andrews . 11,241 50,003 38,822

Totals! vl i 17,153,581 20,116,188 2,063,077
*Decrease.

The large increase at the Soo is chiefly made up from the
tremendous volume of iron ore passing through, this being
partly American traffic handled by American vessels. There
has also been a large increase in the volume of Canadian
wheat conveyed. ¥

Of the total traffic passing through the Soo, over 82 per
cent. was purely United States’ traffic.

The statistical branch of the department of railways and
canals is this year collecting figures showing comparative
rates by water on the canals, as compared with those by rail
and are requiring all shippers to supply a statement of rates.
It is purposed that the scheme be elaborated next year so
that these figures will be analyzed according to canals and
also commodities.

—_—  eam———

RAILROAD EARNINGS.

The following are the railroad earnings for the week
ended August 31st:—

1011. 1912. Increase.
(ol o > SRE R A fe M $3,329,000 $3,800,000 + $480,000
GaT iR TN 1,442,953 1,660,016 4.5 919003
N AR TN by e 460,900 563,800 + 102,000
Lo & NOURE Gt 58,451 58,451 — 13,208
Halifax Electric ... 8,532 7,600 - 833

The July statement of the Grand Trunk Railway system
shows a total decrease of £14,450 sterling. The earnings
of the Grand Trunk proper show an increase of £10,300, but
the subsidiary companies show a substantial decrease: Grand
Trunk Western Railway, net profit decreased £2,200; Grand
Haven & Milwaukee Railway, net profit decreased £10,150;
Canada Atlantic Railway, net profit decreased, £12,400.

The gross earnings of the C.P.R. for the month of
August, as given in the weekly statements, show an increase
of $1,813,000, or 18 per cent., over earnings in the same
month last year. August earnings were $11,886,000 against
$10,073,000 for August, 1911.
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PRESIDENTIAL ADDRESS TO THE SIXTH CON-
GRESS OF THE INTERNATIONAL ASSO-
CIATION FOR TESTING MATERIALS.*

By Henry M. Howe.f

The purpose of this association is to serve humanity by
enabling it to distinguish the fit from the unfit among the
materials with which the world’s work is done, the materials
for its buildings, its bridges, its ships, its railroads, its ma-
chinery, and its constructions in general. This is the func-
tion of the testing engineer; he stands between the public
and~the manufacturer who would supply that public, to test
the fitness of those supplies, to measure accurately their de-
gree of fitness, and to reject unsparingly the unfit. He is
a guardian of the lives of those who travel by land or sea,
and of those who live or work in buildings of important size.
He is a protector of the material interests of the public, be-
cause in the last analysis all structures and all materials of
which they are made are for the use and benefit of the public
individually or collectively, and are paid for directly or indir-
ectly by that public; and it is to the interest of that public
that the fitness of those materials for their various purposes
shall be known quantitatively to those who select them.

It is to make this work of the testing engineer more ef-
fective, to guard the lives and the interests of the public the
better that this association exists. It is an open court in
which the public sits in judgment on the various methods of
testing. Of that public certain parts are here represented
directly by their own engineers. This is true of the great
railroads, the great shipbuilding and bridge builders, and
the great engineering houses. Other parts of the public are
represented indirectly by the middlemen or by the public en-
gineers of tests.

~ The results of experience in all lands, in all climates,
‘and under all conditions, and the points of view of all races,
are here focussed in the most searching criticism of the var-
ious methods of testing, to the end that the buyer may gage
their fitness with full knowlédgve, and thus may select intel-
ligently those which give the fullest protection first to him-
self and ultimately to the public. If one method is unduly
favorable to one manufacturer or to the manuracturers of one
region or of ome country by tending to gloss over the short-
comings of their product and to give undue prominence to its
special merits, the public is here warned of the deceptiveness
of that test by the evidence offered by the competing manu-
facturers. M

However far distant may be the political ‘“Parliament of
man,” which is ‘“‘coming yet for a’’that,”” the industrial par-
liament of man is already here: The buyer in each country
may well say “My country is the world, my countrymen are
all mankind,” for wherever his abode he selects the fittest
goods, quality and cost considered, without regard to their
origin. While he is selecting his purchases, friendship, pa-
triotism, national boundaries, empires, and continents cease
to exist. To-day’s market place is the world, and our society
is an essential part of that pentecostal market place, in
which we enable all races to speak the common language of
the methods of testing, that is of appraising the market
place’s competing goods.

; An important phase of our work is the unification of the
methods of testing throughout the world, to the end that the
buyer may the more readily and the more justly weigh the re-

*Abstract of address delivered at New York City, Aug.
3, 1912.

+Acting President, International Association for Testing
Materials; Professor of Metallurgy, Columbia University,
New York City.

Volume 23.

lative merits of all competing materials of a given kind, from
whatever country they may come. The day has passed when
the buyer’s ignorance, his inability to ascertain for himself
the fitness of what is offered him, forced him to rely on the
reputation and on the assurances of the manufacturer or €x-
porter. To-day he relies not on the untested assertions of
the seller, however creditable, but on his own tests, or on
tests made by his own agents. Purchase is no longer a mat-
ter of faith but one of knowledge. It is our mission and
privilege to carry this substitution of knowledge for faith ever
farther and farther. ) '

Turning our attention now in a different direction and
asking what our attitude ought to be toward attempts to T€
place or supplement our present methods of testing with new
methods, we find that, though we have good reason to be
dissatisfied with out present methods, yet we should be €X
tremely cautious in the industrial adoption of new one€s.
Let us consider these two aspects briefly.

For every structure there are certain conditions which
are more trying to it than all other conditions, certain con~
ditions which it fulfills with the greatest difficulty. Its ability
to meet these most trying conditions is the measure of its in-
dustrial and commercial fitness, usefulness, and hence value:
The fact that I cannot lay my hand with certainty on thesé
conditions does not affect the truth of this proposition. We
may not know these conditions to-day, but they are intrinsic-
ally discoverable. The supreme danger to the chimney may
be the gale. The supreme danger to the rail may be the un-
duly rapid impact of an ill-balanced driving wheel when the
ground is frozen hard, and after the head of the rail itself has
been Frought from its initial ductility to the vitreous state
by the peening of the wheels. The supreme danger to the
hull plate may be dynamic stress along the rivet holes in 2
collision. ‘That which at last breaks down the well aligned
factory shaft may be the inevitable slight variations of stress.
In each case there are probably two or more supremely try-
ing sets of conditions; but be they few or be they many, be
they recognized or be they still undiscovered, there must
in the nature of the case be such most trying conditions, the
ability to endure which necessarily carries along with it the
ability to endure all of the other conditions of use. It is to
these most trying conditions that our tests should address
themselves.

We assume reasonably that the ability to meet these most
trying conditions will be measured most trustworthily by
that test which reproduces these same conditions the most
closely. For instance, in the many cases in which the most
trving stresses are dynamic, it is reasonable to believe that
a dynamic test is fitter than a static one. Of course we
should not leap to the conclusion that any and every dynamiC
test is here fitter than any and every static test.

Here, then, is one direction in which most of our tests
are very faulty. Their conditions are radically unlike the
most trying ones of service. The light which they throw
on the fitness of the object for its proposed service is most
indirect. In that respect they are unfit tests.

An objection from a wholly different direction lies
against most of our tests, the objection that, because they
are tests to destruction, they cannot in their nature be aP”
plied directly to the object whose fitness they would gagé
but instead they must be applied vicariously to small piece®
assumed to represent those objects. We do not test the in-
dividual rails, boiler plates, shafts, bridge posts, or con:
crete columns on whose fitness the lives of our fellows hang
but small pieces cut from them, or for some other reason as”
sumed to represent them. In certain rare cases we do iP”
deed test, not such a small frag}nent, but a similar whole
structure, a like beam or shaft or post. This is not as b2
as measuring the endurance of your recruits by finding W at
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forced march suffices to kill their brothers, but it is open to
the same kind of objection, the objection that because it is
destructive it must needs be vicarious.

But a great range and variety of indestructive tests sug-
gest themselves, tests which leave no more effect on the
piece tested than seeing, tasting, or smelling it would. The
presence of cavities may be detected through the density :
and that of plastic deformation through the potential.
Microscopic examination is already well advanced. Magnetic
testing has received much attention; and the electrical dis-
integration is now pointed out as a means of test. The num-
ber of physical properties which offer themselves as possible
means of testing is very great.

Here we note that Miers and Isaac determine the super-
solubility curve of solutions by measuring their index of re-
fraction of light, and that Honigsberg and Coker study the
lines of stress by the behavior of polarized light passed
through transparent specimens. What do these things mean ?
They mean that light, a manifestation of energy, in ctoss-
ing these bodies undergoes a change; and the nature of that
change teaches us concerning properties in those crossed
bodies little related to light; or in short the action of the
body tested upon a form of energy passed through it or re-

flected from it may be made to disclose and to gage proper- °

ties of that body but little related to that form of energy,
and with no residual effect on the body itself.

But light is only one of a considerable number of forms
of energy which seem open to such use. Sound, electricity,
the divers kinds of radiations which only lately disclose
themselves to our amazement, and the many yet undreamed
ones awaiting discovery, these are forms of energy some of
which may be harnessable to a like use.

Let us remember that later our analysis of these subtler
manifestations of energy will be even fuller than our present
analysis of the coarse radiations of sound. As to-day we
know not only the pitch and volume, but the timbre, over-
tones, and harmonics of sound, so later shall we know cor-
responding characteristics and phenomena of these other
kinds of radiation, so that we seem embarrassed by the
riches of the variety of agencies from which the testing en-
gineer of an age less crude than ours may choose.

Here lies the suggestion that we may learn the proper-
ties of the very rails and girders which we are to use, and
later the properties of assembled structures themselves, such
as boilers and bridge posts, and conceivably in the far, far
future the assembled hull, by their action and re-action with
some form of energy. Who shall say that the pitch or vol-
ume or timbre of sound emitted by a rail as the result of a
given excitement may not be made to disclose pitilessly its
hidden defects and to measure the fitness, not alone of thé
material of which it is composed, but of the rail as a whole
structure? Or giving rein to our fancy we hear the inspect-
or report, “This one-hundred story building indeed responds
to G sharp, but its timbre has this abnormality and these
harmonics are exaggerated.”

These indestructive methods indeed have the defect of
being indirect in one respect to weigh against their advant-
age of being direct in another; they are indirect in that they
gage the properties actually needed in service by means of
other properties; they are direct in that they may be applied
to the very objects to be used, instead of vicariously to coup-
ons or like objects to be destroyed in the test itself.

Their natural service seems to be to supplement the
vicarious destructive tests. Thus the tester of the future
may prove his material by the vicarious destructive tests of
coupons, and prove his structures themselves by these inde-
Structive tests. i

Having thus considered the purposes of our society, let
us turn to some tangible evidence of the progress made in
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accomplishing them since our last congress. First, four ad-
ditional countries are represented in our Council—Japan,
China, Canada and Brazil, by Messrs. Saito, Kwong, Hersey
and di Paolo—bringing the number of countries represented
on the Council up to 25. Second, our membership has in-
creased from 2,160 to 2,680, or by 247, and nOw represents
30 countries, and every continent. Adding the members for
the present Congress year, our membership becomes about
3,700. Third, in addition to the existing national societies
closely affiliated with us in Germany, America, Italy, Austria,
and Hungary, two new national soOcieties have arisen in
Russia; and in addition to the existing organization of our
own members into a racial group in France and Belgium, 2a
like national Swiss group has formed. Iappeal to the mem-
bers of Council from other countries to institute like works.
Perhaps by this means better than by any other can they
discharge that solemn trust which they accepted in entering
the Council.

That we are recognized not as a private club for our own
benefit and enlightenment but primarily and essentially as
a benevolent institution, successfully aiming to benefit man-
kind; an institution to which our contributions of time and
thought are such as mo sordid motive could evoke, is shown
by the generous and widespread response to our appeal for
aid in this work, and by the action of many governments and
important public bodies in appointing representatives on our
commissions.

Here it may be mentioned that the volume of papers for
this congress is about twice as large as that of any previous
congress.

The Council contemplates ways of lessening the im-
pediments to the efficiency of our international committees,
due both to the language difficulties and to the usual need of
carrying on their deliberations by correspondence instead of
face to face.

The immediate purpose before the tounders of our
society was to perfect and unify the methods of testing ; the
ultimate purpose was to enable the public to get fit goods.
But if T am to learn whether my purchase is fit by testing
it, I must know not only how to test it, i.e., how to measure
its properties, but also how much of each property it ought
to have. Of what use is a process for testing axles by im-
pact or tension unless I know quantitatively what tensile
properties they ought to have and what impact they ought
to endure? Of what use are methods of testing without re-
ception specifications? One is the necessary complement of
the other.

It so happens that, in building a society fitted for the
immediate end of improving methods of testing, we have
simultaneously fitted it for the indispensible supplement,
specification making. In bringing together those competent
to improve methods of test we have also brought together
those most competent to draw specifications. We have
«puilded better than we knew.” We have unconsciously
made an organization fitted for filling both meeds of the
public, for telling it both what properties, quantitatively, its
purchases need and also how to measure those properties.

I am not unmindful of the obstacles and pitfalls in the
way of specification making. I understand the gravity of
the commercial questions involved. 1 see that commercial
interests may readily be antagonized into the positon of re-
senting supposed interference. But let us look at obstacles
as things primarily to be overcome and pitfalls as things
primarily to be bridged, remembering that where there is a
will there is a way; that the human beings with commercial
interests on other continents do not differ in their innermost
nature from the corresponding human beings on this conti-
nent; and that if it has proved possible to bring maker and
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user into harmonious and indeed enthusiastic cooperation
here it ought to be possible there.

As men of your sagacity are ever anxious to profit by
the experience of others, I commend most earnestly to your
attention this opportunity which your American visit offers
to profit by the special experience of the American Society
for Testing Materials, which stands to you in a relation of
filial affection and pride.  The natural development of the
American Society has happened to be in the direction of
specification making. In our opinion, based on our now
very considerable experience, this work has proved far more
valuable, and of far greater profit to the public, than our
simultaneous work of perfecting methods of measurement.
Your visit here gives you an opportunity of judging the
truth of this opinion, and, in case it shall seem to you true,
the further opportunity of profiting by our experience in the
methods to be followed and those to be avoided in this special
work.  Not less strongly do I commend to our American
members this opportunity to learn from their foreign col-
leagues the work which they have found most useful, and
the means which they have found most effective.

In closing this address I ask the members of the com-
mittee who have labored so zealously and so wisely to or-
ganize and carry out this congress and its excursions to Tise
and receive the thanks which, on behalf of the association,
I give them from the bottom of my heart, and I ask their
chairmen, Messrs. Clark, Holmes, Humphrey, Hunt, Mar-
burg, Moldenke and Schmitt, and the officers of the sub-
committees, Messrs. Chapman, Dunning, Hamburger, Kin-
kead, Kunz, Miller, Moissciff, Stoughton and Wight, to ex-
press our gratitude to the absent members of their com-
mittees. Our warmest thanks are due also to our indefatig-
able secretaries, General Secretary Reitler and Secretary
Porter, for their most zealous and efficient labors.

Ladies and gentlemen, I have sought to impress on you
that we are among the guardians of mankind ; that our
services to humanity are of so high a nature as to stimulate
us to seek earnestly how we may make them more effective
and wider; that one means is to supplement and in time re-
place our present methods, which rightly viewed are but
temporary expedients, with better ones; but that this re-
placement, much as it is needed, should be made with ex-
treme caution. Classing the two kinds of testing into the
vicarious tests to destruction on the one hand and on the
other hand the indestructive tests applied directly to the
objects which are to enter into service, I have pointed out
that in the future these two classes of tests may well be used
to supplement each other; that the vicarious tests should he
made to reproduce as closely as possible the most trying
conditions of service, and that the indestructive tests, with
which we have hardly made even a beginning, hold out very
wide possibilities of usefulness, I have urged on you our
competence and our consequent duty to add Specification
making to our original plan, and thereby to increase very
greatly our services to our brothers, and through our
brothers to our Father. Here are tasks which may well fire
our imagination, and stimulate us to an ardent consecration
of our energies to the work of the International Association
for Testing Materials.

_———

STORM AND SURFACE WATER DRAINAGE
IN RELATION TO SEWAGE DISPOSAL.

The following is an extract of a paper read by Mr. Ray
R. Knight, C.E., at the second annual Congress of the
Canadian Public Health Association in Toronto:—

Storm Water, which is the subject matter of the paper,
is defined as that portion of the rainfall which finds its way
into the sewers. It is described as an offensive and pol-
luting liquid, carrying as it does roof and street washings,
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and matters flushed out of the sewers. Storm water is to
all intents and purposes diluted sewage.

Under the heading Rainfall, it is pointed out that ex-
traordinary storms (those above one inch per hour) need -
only be considered in making calculations. Averages are
not to be considered. A probable maximum rainfall should
be decided upon.

‘The next consideration is that of the characteristics of
the drainage areas. Some interesting figures are given,
showing the proportions of impervious areas for different
classes of property in Toronto. These proportions range
from o.19 to 0.75, and were arrived at in connection with the
author’s work on the design of the storm overflow sewers
of Toronto.

The quantity of storm water from drainage areas
receives attention, and an example giving an idea of the
immense amount of storm water a heavy rainstorm will
produce is given.

In dealing with the characteristics of storm or surface
water, the report of the Royal Commission is quoted. The
first flush of storm water is conceded to be of such a foul
nature that it ought to be purified. As to what is to be
considered the first flush, the author suggests that the first
three minutes of a storm be so taken. The difficulty of

"selecting the first flush, due to the time occupied in the

passage of the storm water from the surface and along the
sewers to the outfall is pointed out. The engineer has,
therefore, to provide for the treatment of what he considers
would be classified as polluting liquid.

The choice of separate or combined system, with special
reference to purification, is next treated with. From the
point of view of purification of the storm water the sepa-
rate system is favored. In this system the storm water,
while being a polluting liquid, is not so much in the nature
of a diluted sewage. The difficulties of our larger cities are
mentioned, the combined systems in vogue hampering the
sewage disposal question considerably.

In comparing the two. systems in regard to disposal,
the combined system is shown to require sedimentation
tanks and filters for at least three times the dry weather
flow, whereas in the separate system only one and a half
times the dry weather flow need be settled and filtered in
the sewage works as distinct from the storm water works.

The closing chapter on purification includes an extract
from the report of the Royal Commission in support of the
argument for the provision of stand-by tanks for storm
water. The period of settling for storm water is suggested
as from one to two hours, and provision should be made
to accommodate all the storm water which would be brought
down to the works by the sewers due to a heavy storm
during the first three minutes of the storm, allowance being
made for the time occupied in the conveyance of the storm
water from outlying districts to the works.

Several stand-by tanks, located in suitable positions
with respect to the natural drainage of the area, are recom-
mended. All storm water should pass through the tanks;
direct currents should be avoided, however, and to meet this
the author suggests the provision of long overflow or dis-
charge weirs at the inlet and outlet. Square tanks are also
recommended.

After the period of settling is over, the storm water
left in the tanks should be passed on to filter beds at a
slow rate through sprinklers or other such method.

In conclusion, it is pointed out that the report of the
Royal Commission cannot be applied strictly to Canadian
needs. In the majority of cases we have to empty our
sewage and storm water into rivers or lakes, which have
to form our source for supply of drinking water. Not so
in England. The aims of the Commission were directed
towards the prevention of sludge deposits and nuisance in
the rivers and lakes. With the question of pollution as it
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is presented in Canada, it is time that some steps were.

taken to prevent this form of contamination of our water
supplies, in the manner pointed out by the author, in the
provision of stand-by tanks and filters for the first flush
due.to heavy storms.

A few remarks in reference to the works at present
being carried out in Regina and Toronto bring this paper
to a close.

—  eaeo———

QUEBEC RAILWAY, LIGHT, HEAT AND POWER
COMPANY

e——

The annual meeting of the Quebec Railway, Light, Heat

and Power Company was held on Tuesday, and save for the
presentation of the financial report showing the result of
the vear’s operations, the street is but little wiser as to the
many points of recent discussion.

It is satisfactory to note that the earnings of the com-
pany for the year ending June 3oth, 1912, were equal to 2.11 VA
on the common stock, after all charges, save dividends, had
been provided for. This meant that had no dividends been
paid, the surplus for the year would have amounted to $211,-
200. Inasmuch, however, as two quarterly dividends of 1%
each, making a total of $109,000 were paid during the year,
the total surplus brought forward from the year’s operations
was but $11,210.

This compared with the deficit of $37,381 the previous
vear. This comparison is a fair one, inasmuch as the divi-
dends paid the previous year were exactly the same as those
of the last year. The fixed charges of the past year, how-
ever, were $204,000 more than the previous year, while the
amount written off to organizing expenses was $7,000 less
this year than a year ago.

Those who attended the meeting in the hope that light
would be shed upon the situation as respects the relationship
between the Quebec Railway and the Quebec and Saguenay
were disappointed. A representative of the Paris interests
was present and asked certain questions with respect to ex-
penditures on the Quebec and Saguenay which were refused,
although Sir Rodolphe added that the affairs of the company
would presently be straightened out. The following is a
comparison between the profit and loss statements of the past
two years:

1911. 1912.
Grass s Vil S ta b ] Sl R $1,280,127 $1,415,825
Operdting ‘expenses| ‘vl i v aedis e 661,907 734,025
INELEATIINZE T 10 die sy BTGt Sae b a-e8 $ 618,220 $ 680,900
Sundry interest earned = ........en0 T3 S TO0 M} b % 155 s e Adewe
Miscellaneotis, arnings i v orsities o s dwas’ 104,584

TS ATICOTNG - ainhos B % T aid b b 8 e e $ 620,310 $ 875,484

IR e o T R R Y e (o 456,329 650,364
L R0 elod ve T NIRRT S AR 4 R 7 $ 172,000 $ 215,120
Dividends ‘2 quarters li . wiiniaais 109,000 100,000

.................... 10,681 3,010

Org. expense

$ 210,671 8 203,009

IYSHHT (01 OTY oD s va kv s shoh okt TR R
0 LT g8 e R e b & RO PR A SRR $ 11211
Brought forward from previous year 100,000 62,328
Total surplus at June 30th ......... $ 63,310 8 72,530

The accuracy of the statement was sufficiently vouched
for by the auditors and the only criticisms that were heard
among the shareholders were as to whether sufficient appro-

priations for various purposes had been made, and what ef-

.fECt would be on the percentage of surplus to capital, were
It necessary to make allowance for depreciation, &c.
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The statement of assets and liabilities and of the pro-
gress made by the company, in the matter of traffic, was as
follows. The point in this which perhaps is of greatest in-
terest is the excess of payments now due, or falling due,
over available funds.

Assets,

Investments, stocks, bonds and
interests in other corpor-
ANIOmE W T, ey $22,810,102.64
Less bonds or subsidiary com-
panies outstanding ....... 3,650,000.00
$19,160,102.64
I (T g Y oV piadt s eltp FES L Dt R S AR S IR 1,286,100.00

Advanced to controlled companies for con-

SERHCEDN k. A0k THE 2 WL S S T 865,359.36
enieral X COn SETICTION F. A sk e srelsioiis i e a2 389,952.73
Underlying Securities Redemption Fund 40,169.75
Cash’on*hand and in banks ... . e ss Al g 254,513.25
Accounts and bills receivable .............. 241,643.01
Stores and supplies on hand ................ 136,730.87

22,374,670.61

Liabilities.

Capital-ietoeks (e SiTa{Ea s SR e $10,000,000.00
Joess IISERed G b O 500.00

: $ 9,009,500.00
BOTIGRS f-busei el FRN S S ¥ $14,600,000.00
Less in escrow to re-

deem bonds of

subsidiary  com-

Paties. b i e « $3,650,000
Less unissued . ... 220,600
Less cancelled ..... 114,000

$ 3,903,600.00
$10,606,400.00

Accoiinitalipayablat et o s e T 158,572.62
SUNATERlaans wh Fo o o8 bduwontd it sile e i 1,171,968.01
Accrubdl dnterest ., A i 2o e T U e 148,875.12
Unpaid interest and dividends .............. 189,586.84
AcCrued CHATREE Inh ot b ek b s 8,154.10
RESCRVES. it e 1 R g e T ) A i 18,074.47
ST DI a7 Tkl R N s 73,539.45

$22,374,670.61

Passengers carried in the city division: 1909, 6,850,679
includes tercentenary celebration); 1912, 8,785,005.

Passengers carried on the Montmorency division: 1900,
1,442,327 (including tercentenary celebration); 1912, 1,581,-
846.

Gross gas output from January, 1905, to September 1,
1012: 1900, 122,000,000 cubic feet 50 cent gas for 6 months;
1910, 98,000,000; IQII, 103,000,000; 1912, 74,000,000 (8
months). :

The number of directors were reduced to nine from fif-
teen and the following were appointed:—Sir Rodolphe For-
get, Hon. Senator J. P. B. Casgrain, Hon. Robert MacKay,
Messrs. J. N. Greenshields, Lorne C. Webster, Paul Galibert,
D. O. Lesperance, L. C. Marcoux and O. B. d’Aocust. Of

these, the new names are the last three. The directors whose
names are absent are as follows: Hon, C. E. Dubord, A.

Haig Sims, W. G. Ross, Maxime Beauvisage, Anthony
Thierree, Louis Galliard and Charles Michel.

Sir Rodolphe Forget suggested the appointment of a
president who would reside in Quebec, who could give his
whole time and attention to the affairs of the company, but
he was appointed president at a meeting of tue directors held
after the shareholders’ meeting, and it is thought will con-
tinue to occupy the office until other arrangements can be
made,
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AMERICAN ROAD-BUILDERS’ ASSOCIATION
CONVENTION.

Highway improvement, one of the most vital questions
before the United States, will engage the attention of the
foremost public officials and expert road builders in the
country during the four days of the ninth annual convention
of the American Road Builders’ Association, at Music Hall,
Cincinnati, Ohio, December 3 to 6.  Those in charge of
the arrangements have been busy with the plans for the
meeting, and the exhibition of road building materials and
machinery to be held in conjunction with the convention, for
several months, and although there yet remains nearly three
months before the first session will be opened, the number
5f official delegates already appointed and the amount of
space taken by exhibitors make it beyond question that the
convention will be not only the principal event of the year
:n road building circles, as it has been each year for nearly
a decade, but will also surpass all previous meetings of the
association.

Governor Judson Harmon, of Ohio, has evinced his in-
terest and his sympathy with the efforts of the American
Road Builders’ Association to the extent of addressing let-
ters to the governors of all of the other States, strongly
endorsing the purposes for which the meeting has been
called and requesting the appointment of official delegates.
Although this letter was sent out only a short time ago,
and although some of the chief executives to whom the
letter was addressed were absent from their States, dele-
gates have been appointed by Governor O’Neal, of Alabama;
Governor Deneen, of Illinois; Governor Oddie, of Nevada;
Governor McDonald, of New Mexico; Governor Burke, of
North Dakota; Governor Colquitt, of Texas, and Governor
Mann, of Virginia. Governor Brown, of Georgia, has signi-
fied his intention of complying with the request, and Gov-
ernor Foss, of Massachusetts, Governor Cruse, of Oklahoma,
and Governor Aldrich, of Nebraska, have taken steps to
name delegates.

The American Road Builders’ Association has held con-
ventions of constantly increasing size and importance during
the past nine years, and is composed chiefly of state, county,
town and city officials; engineers engaged either as public
officers or in private practice in the construction and main-
tenance of roads and streets; road and street contractors;
consulting engineers and chemists, and others to whom the
building and up-keep of country roads and city streets is of
direct and vital interest. It is the only national organiza-
tion of the United States which limits its annual convention
to the consideration of the administrative and technical
phases of road and street construction, and it numbers in
its membership most of the men whose names are well
known among road bujlders and highway officials.

Although the formal sessions of the convention are
limited to the consideration of the particular questions in
which its members are interested, there is always much of
popular interest at its meetings. This is especially true of
the exhibitions of road building material and equipment
which are held in conjunction with the convention. This
plan was inaugurated by the association at its sixth annual
convention at Columbus, Ohio, in 1909, and proved so suc-
cessful at that time that it was repeated at Indianapolis in
1910 and at Rochester in 1911, greater interest being mani-
fested by both exhibitors and visitors each successive year.
The exhibition this year will include not only all the features
which have contributed to the value of former exhibitions,
but will also "include an exhibition by States and munici-
palities showing road building materials, methods of ad-
ministration and construction and other matters of interest
to the layman as well as to the engineer or contractor. This
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departure from the usual plan has been contemplated by the
association since its 1911 convention, and the manmner in
which the States and cities have taken hold of the matter
gives promise of a most interesting display. The com-
mercial exhibits, as in former years, will include displays by
the leading manufacturers of road machinery, manufacturers
of and dealers in various materials, including oils, asphalts,
tars, cements, etc., paving companies and others.

The meetings and the exhibits will all be held in Music
Hall, which is conveniently situated, and provides ample
accommodations. The city officials and citizens of Cincin-
nati, as well as the State officials of Ohio, are co-operating
with the American Road Builders’ Association and putting
forth every effort to make the 1912 convention the most suc-
cessful ever held.

Nelson P. Lewis, chief engineer of the Board of Estimate
and Apportionment of New York city, is the president of the
American Road Builders’ Association; Harold Parker, ex-
chairman of the Massachusetts State Highway Commission,
first vice-president; W. W. Crosby, consulting engineer of
the Maryland State Highway Commission, treasurer, and E.
L. Powers, editor of ‘“Good Roads,”” secretary. '

S e —

THE CANADIAN FORESTRY ASSOCIATION
CONVENTION.

The Canadian Forestry Association held their annual
convention in Victoria, B.C., September 4th to 6th, with Mr.
John Hendry, of Vancouver, the president, in the chair.

In the course of his presidential address Mr. Hendry
said :(— :

“To keep ‘fake’ settlers out of areas suited principally
for timber Tequires, first, a knowledge of the country, which
will show where such areas are, and the power in the various
governments to resist political pressure brought to bear
upon them to allow pretended settlers to locate on what is
chiefly valuable as timber land. Surveys should, therefore,
be made as rapidly as possible to ascertain the areas of
absolutely forest land, and the whole forest staff should be
free from any partisan influence, so that it will not be silent
when measures antagonistic to the good of the forest are
proposed, or when parties endeavor wrongfully to enter upon
forest lands. To obtain the best results, the forest service
should be placed under civil service regulations, whereby
appointments, promotions and dismissals will be made solely
upon merit. It is gratifying to know that British Columbia
is taking a forward stand in these matters and that a forest
service is mow being organized which bids fair to be the
finest in the Dominion. This means the expenditure of a
large amount of money, but, so long as the service carries
out the idea of protecting our forests, with an eye single to
the public interest, I am sure the government will be sus-
tained by the people in this work.”

The Minister of Lands, Hon. W. R. Ross, gave a paper
on ‘“The Guardianship of the Forest Wealth of British
Columbia.”” Sir Richard McBride, the Premier, he said, had
made it plain that this province, so far as the others are
concerned, proposes to take the lead in matters affecting
the modern policy of conservation of forests. It was par-
ticularly fitting that the present convention should be held
in Victoria, as it gave British Columbia an opportunity to
give firsthand notice to its friends from other provinces that
from now on it would expect that for the latest word in
forestry conservation all must come here. :

Mr. Ross, in his paper, traced briefly but concisely what
has been done in British Columbia for the protection of the
forests, and explained fully the composition and working of
the forest branch of his department, starting his review
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from the appointment of the forestry commission, the work
of which he praised highly.

The resolutions committee mamed by the president is
composed of Hon. W. R. Ross, Mr. R. H. Campbell, Do-
minion forester; Dr. Fernow, dean of the School of Forestry,
of Toronto University; Mr. Aubrey White, Deputy Minister
of Lands, Forests and Mines of Ontario; Mr. Wm. McNeill,
Vancouver, and Mr. A. C. Flumerfelt, Victoria.

Resolutions were adopted without discussion congratu-
lating the Government of British Columbia upon the excellent
beginning it had made in forest conservation, endorsing a
suggestion made by the British Columbia Lumber and
Shingle Manufacturers’ Association that a course in logging
engineering should be established at the University of British
Columbia; reiterating its former pronouncement that all
appointments in the forest services of the Dominion and
provinces should be based on ability and experience; that
squatting or settlement should not be allowed on lands that
are chiefly valuable for timber; that the fire acts of the
three prairie provinces be revised so as to provide more
efficiently for the prevention of fire; urging upon the Do-
minion and Provincial Governments the advisability of
adopting measures as soon as practicable of disposing of
logging debris; recognizing the work of the United States
foresters and hoping for increasing co-operation between the
two countries ; besides the usual formal resolutions of thanks
to Lieutenant-Governor Paterson, Sir Richard McBride and
colleagues and others who have shown the visitors and mem-
bers courtesies.

The fact was referred to several times that practically
all the young men now engaged as trained foresters in
Canada have been pupils of Dr. Fernow, dean of the School
of Forestry in the University of Toronto.

- ea»e —

A MUNICIPAL OPERA HOUSE.

A municipal opera house at San Francisco, California, is
projected. The building will be erected from private funds
raised by the Musical Association of San Francisco. The
estimated cost is $650,000. The building will stand on land
owned by the city and would form a part of the new civic
centre, becoming the property of the city after its comple-
tion. The management of the building, it is stated, would
be vested in 15 trustees, to be chosen by the city of San
Francisco, the Musical Association, the University of Cali-
fornia and Stanford University. It is stated that between
$400,000 and $500,000 toward the cost of the building has
already been pledged. .

—ew——

CANADIAN SOCIETY OF CIVIL ENGINEERS’
(TORONTO BRANCH) EXCURSION.

The following arrangements have been made for the ex-
cursion of the Toronto branch of the Canadian Society of
Civil Engineers:

Leaving Toronto on Friday, September 2oth, at 5 p.m.,
in a special car on the regular train of the Canadian Pacific
Railway, the party will arrive in Bobcaygeon about 8 p.m.,
where supper, sleeping accommodation and breakfast the
next morning will be arranged for.

Early Saturday morning, by the courtesy of Mr. Jos. H.
McClellan, superintendent of the Trent Canal, the party will
proceed by boat up the Trent Canal to Lake Simcoe. On

the way, some time will be spent examining the Kirkfield:

lift Jock. Lunch will most likely be had at Beaverton.

The return journey will be made either by the Canadian
Northern Railway from Beaverton of by the Toronto and
York Radial from Jackson’s Point:
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MR. J. L. WOOD, formerly of Peterborough, and MR.
GEORGE SERVICE, construction engineer, of Toronto, have
entered into partnership in the city of Toronto as construc-
tion engineers.

MR. W. H. BELL, of the well-known English engineer-
ing firm, Sir W. G. Armstrong Whitworth & Company,
Limited, is in Toronto for a few days conferring with the
management of the Canadian British Engineering Company,

Limited, who have been appointed Canadian agents for his
firm.

MR. WALTER B. SNOW, publicity engineer, 170 Sum-
mer Street, Boston, Mass., has added to his staff Mr. Chester
R. Ross, who will act as manager of the addressing and
mailing department. Mr. Ross brings to this position an
extended experience covering three years with the Griffin
Wheel Company, four years with the Boston Transcript,
and a considerable period as salesman in various lines of
industry.

MR. ALMAN HARE, president and managing director
of the Hare Engineering ‘Company, Limited, 14-16 King
Street East, Toronto, is arranging to begin immediate con-
struction on their new works at Galt, Ontario. =~ Mr. Hare
has just returned from England where he has been for the
last three months arranging for the financing of the com-
pany. The English syndicate have underwritten the unissued
preference shares of the company amounting to $150,000, so
that immediate construction of the work will be begun. The
property at Galt is about Ssix acres in extent and the com-
pany will manufacture power plant equipment and special
machinery. Sir Ernest Shackleton, C.V.O. ‘late of the
South Pole,” has been elected as chairman of the London
board and Mr. A. Cairn-Hodge, M.I.C.E., F.R.G.S., has also
been placed on the board.

MR. ROBERT F. PACK, formerly general manager of
the Toronto Electric ‘Company, Toronto, Canada, has been
appointed general manager of the Minneapolis General
Electric Company. He assumed office Tuesday, September
1oth. Since the resignation of Mr. A. W. Leonard early in
August, the position has been temporarily filled by Mr.
Samuel Kahn, who will Tesume his duties in the operating
department of H. M. Byllesby & Company. General George
H. Harries, vice-president of the Consumers Power Company,
will continue to act in the Supervisory capacity over all the
properties of this corporation, Mr. Pack being in direct
charge of the Minneapolis property. Mr. Pack was born in
England in 1874. He was educated for the British navy,
but came with his parents to Canada at an early age.
Twenty-one years ago he entered the service of the Toronto
Electric Light Company as an office boy. At that time the
lighting supplied in Toronto consisted of open series arc
lamps. Mr. Pack advanced steadily through the positions:
of accountant; comptroller, secretary and finally general
manager of one of the largest of the Canadian electric com-
panies, serving a population of about 450,000. He is ranked
among the most progressive of utility managers. Mr. Pack
is president of the Canadian Electrical Association and as
such is also a member of the executive committee of the
National Electric Light Association and has also served upon
various committees., He is also a member of the American
Institute of Electrical Engineers, and a member of the fol-
lowing clubs: Engineers’ Club, of New York; Engineers’
Club, of Toronto; Royal Canadian Yacht Club, Arts and
Letters Club, and Albany Club, all of Toronto. He was a
member of the Publicity Committee of the Toronto Board of
Trade. s
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LESLIE R. THOMSON, B.A., Sc., lecturer in civil en-
gineering at the University of Manitoba, has resigned to ac-
cept a position with the Dominion Bridge Company, at
Montreal. :

MR. W. T. BATHO, managing director of the Consoli-
dated Diesel Engine Manufacturers, Limited, England,
called at Zhe Canadian Engineer office this week. Mr.
Batho expects to go to the coast before returning to the Old
Country.

— e ———

COMING MEETINGS.

AMERICAN ROAD CONGRESS.—First Annual Session to be held in
Atlantic City, N.J., at the Million Dollar Pier, September 30th to October 5th,
1912. Secretary, J. E. Pennybocker, Colorado Bldg., Washington, D.C.

ROYAL ARCHITECTURAL INSTITUTE OF CANADA.—Annual Assembly
will be held at Ottawa, in the Public Library, on 7th October, 1912. Hon. Sec'y,
Alcide Chaussé, 5 Beaver Hall Square, Montreal, Que.

THE CANADIAN HIGHWAY ASSOCIATION.—Meeting will be helq in
Winnipeg, Man., October 9th to 12th. Secretary, P. W. Luce, Room 4, Cunning-
ham Block, New Westminster, B.C.

THE INTERNATIONAL ROADS CONGRESS.—The Third International
Roads Congress will be held in London, England, in June, 1913. Secretary, W.
Rees Jeffreys, Queen Anne’s Chambers, Broadway, Westminster, London, S.W.

AMERICAN ROAD '‘BUILDERS’ ASSOCIATION.—Ninth Annual Conven-
tion will be held in Cincinnati, December 3, 4,5 and 6, 1912. Secretary, E. L.
Power, 150 Nassau St,, New York.

THE INTERNATIONAL GEOLOGICAL CONGRESS.—Twelfth Annual
Meeting to be held in Canada during the summer of 1913. Secretary, W. S.
Lecky, Victoria Memoriam Museum, Ottawa.

—

ENGINEERING SOCIETIES.

CANADIAN SOCIETY OF CIVIL ENGINEERS.—413 Dorchester Street
West, Montreal. President, W. F. TYE: Secretary. Professor C. H. McLeod.

KINGSTON BRANCH—Chairman, A. K. Kirkpatrick; Secretary, L. W Gill ;
Headquarters : School of Mines, Kingston.

OTTAWA BRANCH—
177 Sparks St. Ottawa. Chairman, S. J. Chapleau, Ottawa; Secretary,
H. Victor Brayley, N.T. Ry., Cory Bldg. Meetings at which papers are
read, 1st and 3rd \Wednesdays of fall and winter months; on other Wednes-
day nights in monlh there are informal or business meetings,

QUEBEC BRANCH—Chairman, W. D. Baillairge ; Secretary, A. Amos; meet-
ings held twice a month at room 40, City Hall.

TORONTO BRANCH—96 King Street West, Toronto. Chairman, T. C. Irving:
Secretary, T. R, Loudon, University of Toronto. Meets last Thursday of the
month at Engineers’ Club.

VANCOUVER BRANCH—Chairman, C. E. Cartwright: Secretary, Mr. Hugh
B. Fergusson, 409 Carter Cotton Bldg., Vancouver, B,C. Headquarters: McGill
University College, Vancouver.

VICTORIA BRANCH—Chairman, F. C. Gamble; Secretary, R. W. Maclntyre ;
Address P.O. Box 1290.

WINNIPEG BRANCH—Chairman, J. A. Hesketh: Secretary, E. E. Brydone-
jack; Meets every first and third Friday of each month, October to April, in
University of Manitoba, wWinnipeg.

MUNICIPAL ASSOCIATIONS

ONTARIO MUNICIPAL ASSOCIATION—President, Mayor Lees, Hamilton;
Secretary-Treasurer, Mr. K. W. McKay, County Clerk, St. Thomas, Ontario.

SASKATCHEWAN ASSOCIATION OF RUKAL MUNICIPALITIES.—
President, George Thompson, Indian Head, Sask. ; Secy-Treasurer, E. Hingley,
Radisson. Sask.

FHE ALBERTA L. I. D. ASSOCIATION.—President, Wm. Mason, Bon
Accord, Alta. Secy-Treasurer, James McNicol, Blackfalds, Alta.

THE UNION OF CANADIAN MUNICIPALTIES.—President, Chase.
Hopewell, Mayor of Ottawa; Hon. Secretary-Treasurer, W. D. Lighthall, K.C.
Ex-Mayor of Westmount.

THE UNION OF NEW BRUNSWICK MUNICIPALITIES.—President,
Councillor Siddall, Port Elgin; Hon. Secretary-Treasurer. J. W. McCready, City
Clerk, Fredericton.

UNION OF NOVA SCOTIA MUNICIPALITIES.—President, Mr. A. S
MacMillan, Warden, Antigonish, N.S, ; Secretary, A. Roberts, Bridgewater, N.S

UNION OF SASKATCHEWAN MUNICIPALITIES.—President, Mayor
Bee, Lemberg; Secy-Treasurer, W. F. Heal, Moose Jaw.

UNION OF BRITISH COLUMBIA MUNICIPALITIES.—President, Mayor
Planta, Nanaimo, B.C,; Hon. Secretary-Treasurer, Mr. H. Bose, Surrey
Centre, B.C.

UNION OF ALBERTA MUNICIPALITIES.—President, Mayor Mitchell,
Calgary.; Secretary-Treasurer, G. J. Kinnaird, Edmonton, Alta.

UNION OF MANITOBA MUNICIPALTIES.—President, Reeve Forke
Pipestone, Man. : Secy-Treasurer, Reeve Cardale, Oak River, Man.
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CANADIAN TECHNICAL SOCIETIES

ALBERTA ASSOCIATION OF ARCHITECTS.—President, G. M. Lang
Secretary, L. M. Gotch, Calgary, Alta.

ASSOCIATION OF SASKATCHEWAN LAND SURVEYORS.—President,
J. L. R. Parsons, Regina; Secretary-Treasurer, M. B. Weeks, Regina.

ASTRONOMICAL SOCIETY OF SASKATCHEWAN.—President, N. Mc-
Murchy : Secretary, Mr. McClung, Regina.

BRITISH COLUMBIA LAND SURVEYORS' ASSOCIATION,— President,
W. S. Drewry, Nelson, B.C.; Secretary-Treasurer, S. A. Roberts, Victoria, B.C.

BUILDERS' CANADIAN NATIONAL ASSOCIATION.—President E. T
Nesbitt ; Secretary-Treasurer, J. H. Lauer, Montreal, Que. :

CANADIAN ASSOCIATION OF, STATIONARY ENGINEERS.—President,
Wm. Norris, Chatham, Ont.; Secretary, W. A. Crockett, Mount Hamilton, Ont.

CANADIAN CEMENT AND CONCRETE ASSOCIATION.—President, Peter
Gillespie, Toronto, Ont.; Secretary-Treasurer, Wm. Snaith, 57 Adelaide Street,
Toronto, Ont.

CANADIAN CLAY PRODUCTS’ MANUFACTURERS’' ASSOCIATION.—
President, W. McCredie ; Secretary-Treasurer, D. O. McKinnon, Toronto

CANADIAN ELECTRICAL ASSOCIATION.—President, A. A. Dion, Ottawa
Secretary, T. S. Young, 220 King Street W., Toronto.

CANADIAN FORESTRY ASSOCIATION —President, John Hendry, Van-
couver. Secretary, James Lawler Canadian Building, Ottawa.

CANADIAN GAS ASSOCIATION.—President, Arthur Hewitt, General
Manager Consumers’ Gas Company, Toronto ; John Kelilor, Secretary-Treasurer,
Hamilton, Ont.

CANADIAN INDEPENDENT TELEPHONE ASSOCIATION.—President,
W. Doan, M.D., Harrietsville, Ont. ; Secretary-Treasurer, Francis Dagger, 21
Richmond Street West, Toronto.

THE CANADIAN INSTITUTE.—198 College Street, Toronto. President
J. B. Tyrrell; Secretary, Mr. J. Patterson.

CANADIAN MINING INSTITUTE.—Windsor Hotel, Montreal. President,
Dr. A. E. Barlow, Montreal; Secretary. H. Mortimer Lamb, Windsor Hotel,
Montreal.

CANADIAN PEAT SOCIETY.—President, J. McWilliam, M.D., London,
Ont.; Secretary-Treasurer, Arthur J. Forward, B.A., 22 Castle Building,
Ottawa, Ont. .

THE CANADIAN PUBLIC HEALTH ASSOCIATION.—President, Dr.
Charles A. Hodgetts, Ottawa ; General Secretary, Major Lorne Drum, Ottawa.

CANADIAN RAILWAY CLUB.—President, A. A. Goodchild; Secretary,
James Powell, P.O. Box 7, St. Lambert, near Montreal, P.Q.

CANADIAN STREET RAILWAY ASSOCIATION.—President, Jas. Ander-
son, Gen. Mgr., Sandwich, Windsor and Amherst Railway; Secretary, Acton
Burrows, 70 Bond Street, Toronto.

CANADIAN SOCIETY OF FOREST ENGINEERS.—President, Dr. Fernow,
Toronto. ; Secretary, F. W. H. Jacombe, Department of the Interior, Ottawa.

CENTRAL RAILWAY AND ENGINEERING CLUB.—Toronto, President
G. Baldwin ; Secretary, C. L. Worth, 409 Union Station. Meets third Tuesday
each month except June, July and August. $

DOMINION LAND SURVEYORS.—President, Mr. R. A. Belanger, Ottawa;
Secretary-Treasurer, E. M. Dennis, Dept. of the Interior, Ottawa.

EDMONTON ENGINEERING SOCIETY.--President, J. Chalmers ; Secret-
ary, B. F. Mitchell, City Engineer’s Office, Edmonton, Alberta.

ENGINEERING SOCIETY, TORONTO UNIVERSITY.—President, J. E-
Ritchie ; Corresponding Secretary, C. C. Rous.

ENGINEERS’ CLUB OF MONTREAL.—Secretary, C. M. Strange, 9 Beaver
Hall Square, Montreal.

ENGINEERS' CLUB OF TORONTO.—9% King Street West. President
Willis Chipman ; Secretary, R. B. Wolsey. Meeting every Thursday evening
during the fall and winter months.

INSTITUTION OF ELECTRICAL ENGINEERS.—President, Dr, G. Kapp
Secretary, P. F. Rowell, Victoria Embankment. London, W.C.; Hon. Secretary-
Treasurer for Canada, Lawford Grant, Power Building, Montreal, Que.

INSTITUTION OF MINING AND METALLURGY.—President, Edgar
Taylor ; Secretary, C. McDermid, London, England. Canadian members of
Council :—Prof. F. D. Adams, J. B. Porter, H. E. T. Haultain and W. H. Miller
and Messrs W. H. Trewartha-James and J. B. Tyrrell.

INTERNATIONAL ASSOCIATION FOR THE PREVENTION OF SMOKE.
—Secretary R. C. Harris, City Hall, Toronto.

MANITOBA LAND SURVEYORS.—President, George McPhillips ; Secret-
ary-Treasurer, C. G. Chataway, Winnipeg, Man.

NOVA SCOTIA MINING SOCIETY.—President, T. J. Brown, Sydney Mines,
C. B.: Secretary, A. A. Hayward.

NOVA SCOTIA SOCIETY OF ENGINEERS, HALIFAX.—President, J. N.
MacKenzie; Secretary, A. R. McCleave, Assistant Road Commissioner’s Office,
Halifax, N.S.

ONTARIO ASSOCIATION OF ARCHITECTS.—President, A, F. Wickson
Toronto. Secretary. H. E. Moore, 195 Bioor St. E., Toronto.

ONTARIO PROVINCIAL GOOD ROADS ASSOCIATION.—President.
Major. T. L. Kennedy; Hon. Secretary-Treasurer, J. E. Farewell, Whitby
Secretary-Treasurer, G. S. Henry, Oriole.

ONTARIO LAND SURVEYORS’ ASSOCIATION.—President, T. B. Speight
Toronto: Secretary, Killaly Gamble, 703 Temple Building, Toronto.

THE PEAT ASSOCIATION OF CANADA.—Secretary, Wm. J. W. Booth,
New Drawer, 2263, Main P.O., Montreal.

PROVINCE OF QUEBEC ASSOCIATION OF ARCHITECTS.—Secretary,
J. E. Ganier, No. 5. Beaver Hall Square, Montreal.

REGINA ENGINEERING SOCIETY.—President, A. J. McPherson, Regina i
Secretary, J. A. Gibson, 2429 Victoria Avenue, Regina.

ROYAL ARCHITECTURAL INSTITUTE OF CANADA.—President, F. S.
Baker, F.R.I.B.A., Toronto, Ont. ; Hon. Secretary, Alcide Chausse, No. 5. Beaver
Hall Square, Montreal, Que.

ROYAL ASTRONOMICAL SOCIETY.—President, Prof. Louis B. Stewart.
Toronto ; Secretary, J.R. Collins, Toronto.

SOCIETY OF CHEMICAL INDUSTRY.—Wallace P. Cohoe, Chairman,
Alfred Burton, Toronto, Secretary.

UNDERGRADUATE SOCIETY OF APPLIED SCIENCE, McGILL UNI-
VERSITY.—President, J. P. McRae ; Secretary, H. F. Cole.

WESTERN CANADA IRRIGATION ASSOCIATION.—President, Duncan
Marshall, Edmonton, Alta. Permanent Secretary, Norman 8. Rankin, P.O-
Box 1317, Calgary, Alta. ; .

WESTERN CANADA RAILWAY CLUB.—President, R. R. Nield; Secretary,
W H. Rosevear, P.O. Box 1707, Winnipeg, Man. Second Monday, except
June, July and August at Winnipeg.



