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PUBLIC OWNERSHIP DISTRIBUTION OF HYDRO-ELECTRIC POWER.
vernor of Ontario appointed a commission, with the Hon. Adam Beck
on the possibilities of generating and distributing as a public owner-
as distributed in April of that year.

demand for hydro-electric power in the various districts
within the Province of Ontario. Special attention
ario and in that section referred to usually as the

In January, 1906, the Lieutenant-Go
as chairman, to inquire into and report up
ship scheme, electric energy- Their first report W

The Commission considered the present probable
capable of being supplied from the different water-powers
was given to the condition of affairs in South-Western Ont

Niagara district.
The Commission de
a reasonable radius of Niagara F

were constructed, the demand would increase to : Xy
The consideration of the conditions existing at Niagara Falls led the Commissioners latterly to recom-

mend the purchasing of electrical energy in a large block from one of the t?xisting cqmpanies rather tl?an
erecting a new power-house along the Gorge. Prices were submitted, and it was decided that the Union

of Municipalities, under the direction and advice of the Hydro-Electric Comrpis:sion, would gttain better results
by buying their ,power and transmitting it than by generating and transmitting. Accordingly, trunk trans-
mission lines were constructed to Dundas, Toronto, Guelph, Galt, Berlin, Woodstock, and lmes. are planned
as far west as Windsor. Work was commenced, and this week there was celebrated.at Berlin, Ont., tl?e
inauguration of one of the most extensive, intricate, and yet successful public. ownership schemes that this
continent has or m expect to see. 5 o, ;
Ontqriooandazspecpially Ontario bordering on the lakes, has been a manufacturing district. The electric
it low prices for the supply of electric energy, but
com < in : f cases made contracts at very low Pprice : : nergy,
e A nuiioer 0 ing was increasing. The possibilities of

imi tur
the supply at low prices has been very limited. Cost of man.ufac . : : S
cheap l:xﬁ)a)rllufacturing in other centres was becoming greater; 10 fact, for a time, even in the Niagara district,

the cost of electricity to the customer from the largest power plant was just a fraction under what it would
cost him to produce the same amount of energy by steam or gas, or other local sources of power.

cided at this time that there was a market for at least 30,000 horse-power within
alls, and that if trunk transmission lines capable of carrying large quantities
’ at least 100,000 horse-power.
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These municipal-owned power lines have placed the
manufacturers of the towns along the trunk transmission
lines in a position to compete with the most favored
plants close to Niagara Falls. Even if the cost of electric
energy is slightly more than is paid at Niagara, trans-
portation and labor conditions in their locality are so
much superior that they are easy competitors.

This large claim will test the possibilities of suc-
cessful operation of Government ownership of utilities.
The wide distribution of the system will make it sus-
ceptible to all the abuses that such a scheme may be sub-
ject to. The partnership is so large and varied that the
adjustment of capital and maintenance charges will
entail much patience and skilful handling.

The Commission, the Government and the en-
gineering staff are to be congratulated that they have so
quickly completed the building of this system, and we
trust that its maintenance and operation will be as suc-
cessful as has been the construction and inauguration.

————

TORONTO’S BUILDING BY-LAWS.

The building code of any city is likely to be unsatis-
factory to a few. As a usual thing building codes are
too lenient in the restrictions they place upon the indi-
vidual builders.

In the city of Toronto it has long been felt that
the building codes were unnecessarily strict, and because
of the expensive construction required the builders had
to sink large sums unnecessarily in the structure or
choose less permanent design. 3

The Engineers’ Club, of Toronto, are endeavoring
to bring together the various technical societies of the
city with the object in view of preparing a new building
code such as, they hope, will receive the approval of the
city architect.

This will require long and careful consideration, and
much careful computation and calculation will have to
be made, and we think that as soon as the club has
organized, the interested societies would be justified in
approaching the Board of Control of the city of Toronto
and asking for a special grant that they might employ
a person or persons to give some months to the tabulating
of information in the carrying on of experiments such
as will be necessary to convince that a newer and less
strict code is in the interests of the city as a community.

—_—— e —

THE ART OF LAYING OUT CITIES.

~In 1903 a public exhibition of city building in its
various forms was held in Dresden, Germany. Since that
time the subject has received very great attention from
the technical, artistic, social, economical and sanitary
societies of continental Europe and Great Britain. During
the past year the engineering societies and the technical
press have discussed the matter at great length and in
almost all its phases.

This summer in Berlin another and larger interna-
tional exhibition was held, and visitors from Great
Britain, France, Canada, the United States and Japan
came to examine the models and to discuss this new
movement. So great has been the interest in this second
that the models were transferred to Antwerp, London and
Diisseldorf. :

In the newer centres of Canada the difficulty and
expenditure of city planning are small compared with the
great work of rebuilding and remodelling the old cities.

with their narrow, crooked streets and substantially
built, if unsanitary, dwellings, shops and factories.

The demand for quick transportation almost neces-
sitates radiating streets. The high speed developed by
automobiles requires wide avenues and the directing of
traffic in certain limits. The wide avenye would be as
picturesque as the narrow street, but with squares and
monuments and carefully-kept boulevards it can be a
thing of beauty as well as an avenue of utility. If our
Canadian architects, park commissioners and city en-
gineers would learn and profit by the experience of older
centres, they would plan their city so that the future
generations would not find it necessary to tear down and
waste the work of the present years.

— e
THE CIVIL ENGINEER’S OPPORTUNITY.

The value of an engineer’s service does not depend

upon the amount of work he personally performs, but
upon his ability to secure good work from others. It is
for his executive more than for his professional ability
| that he receives his remuneration.
/ An engineer must first make a fair start in the prac-
| tice of his profession ; he must be familiar with the details
lof various kinds of work, but continuous performance
' will not necessarily bring advancement. Advancement
comes with opportunity combined with energy, intelli-
gence and good judgment.

Usually an engineer’s opportunity is the result of
the confidence and loyalty he has been able to establish
j with and among men who have been his fellow-workers.

It is working together as one unit, of a body of men that
accomplishes results. Disasters in work are usually more
 frequently the result of disloyalty than of errors in judg-
' ment. The effort of some members of the staff to absorb
all the credit and their activity in underestimating the
| good judgment of others leads to more engineering
| failures than bad design.

The student at the engineering college must not
imagine that a university diploma is the key that will
open the door to professional success. Success in en-
gineering is a slow process of ahsorption. Experience
is that which classifies engineers; even the literature in
engineering reference books should not have too much
weight attached to it.

Not more than fifty per cent. of the students who

enter upon a course in engineering graduate and enter
the engineering profession. Of this fifty per cent. it will
only be for a few to become prominent in their profession.
Aside from this, however, they will become prominent
in walks of life that their engineering training will fit
[them for.
‘ Whether times are good or times are bad, there will
always be openings for young graduates full of life and
| energy who are content to lead the life of a Bohemian.
ins place in the profession will be largely governed by
the opportunities of his early experience and his liking
for the life.

- ea>-

PERCY’'S PATENT LOCOMOTIVE STAGE.

A want which has been felt by contractors for years
seems to have been met in the invention of a locomotive
stage for marine and river work. The invention provides
a rigid self-contained stage which can be made to any shapé,
degign or strength to meet the requirements of any possible
kind of work or site.. This stage takes the place of expen-

-
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sive temporary stagings on false works and can also take
the place of costly floating plant required for carrying any
sort of appliances used in such work.

This locomotive stage rests firmly on the sea or river
bed on hard bottom under silt or sand and can be easily
moved without removing a single bolt or connection in all

Locomotive Stage made secure and carryin
staging.

directions—ahead, backwards, sideways and around corners.
Though so mobile it 1s perfectly safe and rigid under all
conditions of weather and is neither affected by heavy waves,
Strong tidal or other currents, nor by the swell of the tide
and is not affected by blasting or other disturbance immed-
lately below it.

This result is obtained by supporting the stage on two
Or more pairs of spuds. Normally, while work is proceeding,
or when stage is made secure, all the spuds are down and
so contribute to the support of the stage. When it is re-
Quired to move, each group of spuds is successively lifced
and moved horizontally, while the whole structure rests on
the other group or groups of spuds. The horizontal move-
n_’ent of the spuds is made possible by the special construc-
tion of the stage, which consists of a number of parts, never
less than two, movable relatively to each other in a hori-
zontal direction, but immovable vertically and cherefore sup-
Porting each other in any position. Both parts if there be
only two, or not less than two parts if there are more than
two, are provided by spuds worked in the ordinary way.
With a few rollers, pulleys and ropes, 2 number of hand
Wrenches or crabs, the necessary timber and bolts, a cheap
Stage can be rigged up on shore in the dry and then marched
out to ity position in the water and subsequently moved from
time to time as may be necessary. For large works, where
Specially heavy and durable plant is essential, the most ola-
bOrate, mechanically perfect and well equipped powerdriven
*Stages can be constructed and moved within limits with
almost the same ease as a floating plant. Any amount of
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variations can be made in the general form and arrangemeant
of the stages.

The Locomotive Stage will carry sea dredges, excavators,
steam shovels, submarine rock boxing and blasting plant,
rock breakers, diving bells, pile drivers, cranes, conveyers
and materials for building breakwaters, piers and geties.
By means of it caissons, dolphins and stages can be moved
out to sea or into the middle of a river and placed exactly
where they are wanted for foundations. The Locomotive
Stage will do the most difficult wreck salvaging work and will
provide movable landing stages for temporary traffic, troop
transport or ferries. Its great advantages beside the matter
of cost lie in the facts that it will not sink when run into, as
would a barge, and it will not sway up and down with the
movement of the water. The first stage was conceived and
erected in 1008 at Peterhead, on the northeast coast of Scot-
land, to carry out a scheme for the removal of 10,000 cubic
yards of solid granite rock in front of the Peterhead Harbor,
spread over a fairly large area, to a depth of about 24 feet
below high water. The position was so exposed that any
slight change in the wind would bring up a heavy sea
quickly. During nearly a year’s work, in which no expense
was spared to hustle the work, little more than 1,000 cubic
yards were removed. It was then that Mr. Percy invented
the Locomotive Stage and it was brought into operation with
most successful results.

This first stage was of a size as follows: ‘The outer

and the inner frame was

frame was about, 35. 0" x 24’ 0"
U

about 24’ o’ x 15’ o” and these frames or stages Wwere 26/ o
high.  The spuds were 45 o” long by 14" x 14". Five heavy
Ingersoll drills were mounted on the inner frame and the
total weight of the frame with the boring gear complete was
Holes were drilled five feet apart each way, eight
s used for each charge and fired with-
out moving the stage. The saving in cost and time at Peter-
head is represented by the following figures: When using
1,500 cubic yards of rock was moved in 18

55 tons.
pounds of dynamite wa

may be conveyed in baskets to the stage in rough
weather.

months, cost $15,000.00; when using locomotive stage 8,500
cubic yards of rock was moved in 8 months, cost $20,000.00
This stage at Peterhead cost $3,000.00 so the saving effected

was over $35,000.00.
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Two larger stages are now in use at Whitby on the north-
east coast of England for the work of extending two piers
or breakwaters. The estimated cost of ordinary stages for
this job was $35,000.00, whereas, the cost of the two loco-
motive stages was only $18,000.00, showing a saving in cost
of staging alone of $17,000.00 apart from doing the work
better and quicker.

1

X A
KA

Locomotive Stage with Working Appliances and Crew.

Mr. Chas. Guest Norris of Manche‘SLer, England, brought
a working model of the stage complete with winches, etc.,
and is negotiating for working of the invention both in
Canada and the United States. Mr. Norris has been staying
at the Russell House, Ottawa, and has brought the matter
before the government engineers who consider the invention
may be of material service to them.

e

MANAGING A CLAY BOTTOM IN A TUNNEL.

Tunnel work for sewers, being usually near the sur-
face, often encounters very troublesome obstacles in a com-
bination of different materials; and sometimes in clays whicn
seem to leave no foundation fit, or possible, to work on.

An interesting example from a piece of tunnel work in
connection with che new sewerage work in Louisville, Ky.,
is given in the report of the chief engineer, J. B. F. Breed,
and Harrison P. Eddy of Boston, consulting engineer.

This was a tunnel nearly 1,300 feet long, the driving of
which was made difficult, among other causes, by the vari-
ation in the depth of rock. In some places the headings
were encirely in rock, in others, entirely earth, while for
about one-fourth of the distance the roof was in earth and
the lower part of the tunnel was in rock. The method of
construction adopted by the contractor was o first drive the
entire length of tunnel between two shafts, then to start the
concrete in the centre of the drift, working in each direction
toward the shafts. In the headings, which were wholly in

earth, the wet, blue clay encountered was rendered soft and
unstable by the continual disturbance caused by working
upon it and by the passage of men and cars over it.  This
condition was avoided by building a sub-invert of concrete
five inches in thickness as fast as the tunnel was driven
and upon and over which the employees could work and pass
back and forth without causing any softening of the mater-
ial underneath.

In some places the clay was found to be particularly
soft so that the upward pressure of the clay in the floor of
the tunnel due to the weight of the surrounding material,
caused some trouble in placing the concrete sub-invert. In
such places a three-inch oak platform was placed on the
clay bottom and on this the sewer was built. Under Mell-
wood Avenue similar conditions were encountered, and much
trouble was experienced in attempting to drive a tunnel.
The attempt to tunnel was finally abandoned and this por-
tion was built in open cut, by which method no difficulty
was experienced, apparently because of the reduced amount
of walking ovex the clay bottom. In the open trench the
clay was removed to a depth of twelve inches below sub-
grade, this excavation being refilled with gravel which pro-
vided a satisfactory foundation for the concrete structure.

— e ———

RODGERS vs. C.P.R.

This was an action tried at London on October 3rd, be-
fore Mr. Justice Teetzel and a jury, in which the plaintiff
claimed $20,000 damages for injuries received through the
negligence of the defendant company in maintaining, at Ayr
station of the line of the company, a stand pipe in such close
proximity to the track as to endanger the employees of the
company.

It was shown in evidence that the plaintiff was fireman
on the engine of a passenger train running between London
and Toronto, on the day of the accident; that as the train
was approaching Ayr station an explosion was heard under
the engine; that the fireman, who was standing between the
engine and the tender, leant out to look under the engine
to see what the trouble was; that he was struck by a stand
pipe placed between the main line and the passing track, and
that he was thrown from the engine to the ground, and that
the distance between the cab of engine and stand pipe was
18 inches. Evidence was given by the plaintiff who described
his actions prior to the accident, by the Hon. Adam Beck, who
was on che train, and helped to lift the plaintiff, by the
surgeon of the hospital at Ayr, who described the injuries as
being a severe wound on the head, and the fracture of two
vertebrae of the back-bone and injury to the spinal column,
and who also described the operation he has perform-
ed to reduce the fracture which had caused severe paralySis
of a large part of the body, but which as a result of the opera-
tion was now confined to the legs. He and other surgeons
who had examined the plaintiff doubted whether he would
ever be able to use his legs, the most optimistic saying that
perhaps he might at some time be able to move for short
distances assisted by crutches.

Evidence was also given by Mr. Hall, superintendent of
water service on the M.C.R., and by Mr. F. L. Somerville,
consulting engineer of Toronto, as to the distance other
railways placed water columns away from the tracks.

After addresses by Mr. G. E. Gibbons, K.C., for the
plaintiff, Mr. Hellmuth for the defendant company, and by the
judge, the jury returned a verdict for the plaintiff assessing
the damages at $13,500.
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REPORT OF THE METROPOLITAN SEWERAGE
COMMISSION OF NEW YORK.

——

In 1906 the Legislature directed the city of New
York to appoint a Metropolitan Sewerage Commission.
The Commission has recently issued a most complete
report dealing with the whole subject of sewage pollu-
tion of the waters in the vicinity of New York city.

The report at once constitutes a “classic’’ in sani-
tary literature. The character of the data collected with
reference to studies of tidal phenomena in harbor waters
and the influence of sewage pollution upon shellfish,
bathing and general local nuisances affecting the public
health will be read and studied with great interest by
sanitary engineers throughout the world.

The most important feature of the report is at once
apparent in that the question of sewage pollution, or pos-
sible sewage purification, is intimately connected with the
principle of dilution, or the capacity of the waters of
New York harbor to assimilate sewage.

In Canada, in connection with the Great Lakes, the
problem of the ability of large bodies of water to success-
fully take care of sewage effluents is most important.

In connection with the city of Toronto there exists
an excellent example of the clear failure of the waters
of Toronto Bay to assimilate the sewage of the city with-
out danger to public health. Lake Ontario, viewed as a
whole, with its hundreds of square miles of water sur-
face, has the undoubted capacity of assimilating  the
sewage of many hundred cities without producing’ ap-
parent change of character. The difficulty, however, 15
the impossibility of obtaining general diffusion. )

It would appear, and. more especially so with
quiescent bodies of water, unaffected by tidal influence,
that only a comparatively small or local portion of . any
large body of water, no matter what the extent of the
whole, can be relied upon for assimilating sewage.

Although the above deduction applies more acutely
to inland waters than to tidal, it also applies to the latter
to a degree, depending upon the extent of drainage ared
and population.

Referring
States :— .

“The growth of this enormous population, with -its
manufactorics, markets and industries along the _borders
of the harbor, has gradually resulted in pOllll'tmg the
harbor water sufficiently to attract public notice. The
more important communities which lie about the larger
bodies of water, such as the five boroughs of New York.
Newark, and Jersey City, have heretofore given little
attention to the question of the ultimate disposal of tl}elr
sewage except in the manner practised since the ezirllest
times: that of dumping it into the harbors and Trivers.
The larger communities, however, are now approachmg
the time when their local waters aré becoming gvers
polluted, just as the smaller districts reached this situa-
tion some years ago.”’ : i vk

The history of other large centres is repeating itsell
at New York. The situation is neither unique nor excep-
tional. - Large centres of population in other. parts of the
world situate at or near large bodies of water have had
similar histories. : S s

Sewage disposal by dilution, more SO in Its earler
stages, lays popular. claim to perpetual efficiency. The
amount of sewage at first appears SO small,

to New Vork Harbor, the, CORESSOT

and the body |

1

SANITARY REVIEW

of water receiving it so great, that any future occurrence
of nuisance is not even considered. London, however,
has now her main drainage works; Chicago has diverted
her sewage from Lake Michigan to the Mississippi River
through an artificial canal of size comparable with a ship
canal; Marseilles takes her sewage to the sea through
a large tunnel; the city of Mexico has extensive works
to conduct her sewage from the centres of population;
Boston has her metropolitan main drainage works to
abate nuisances in her harbors and inland waters; Balti-
more is building extensive works for sewage purification;
and Hamburg, Glasgow, Dublin and Belfast have
elaborate systems to secure the satisfactory disposal of
their sewage. There may also be added the large number
of seaside resorts, which, although they have the wide
expanse of ocean at their feet, have been compelled to
treat sewage in order to avoid local nuisance. The ex-
periences which the cities around New York harbor are
undergoing contains nothing new.

The following are among the main questions and
answers dealt with by the Commission :—

Question—What methods of collecting and dis-
posing of the sewage and other wastes which pollute,
or may eventually pollute, the waters are most worthy
of consideration?

Answer—The methods of collecting and disposing
of sewage in the metropolitan district most worthy of
consideration are district -collecting sewers leading to
local works for purifying the -sewage to a greater or
lesser degree, depending upon the facility with which
the effluent can then be disposed of without injury to the
public welfare. The principles of purification most
worthy of consideration are sedimentation, screening,
fltration and sterilization, applied with such modifica-
tions as experience in other places and local circum-
stances indicate.

Question—Is it desirable to establish a sewerage
district in order properly to dispose of the wastes and
adequately protect the purity of the waters, and, if so,
what should be the limits and boundaries of this sewerage
district?

Answer—It is desirable to establish a sewerage dis-
trict in order properly to dispose of the wastes, and the
Commission believes that this would be the best way in
which the sanitary condition of the harbor could be
conserved. The most desirable limits for the sewerage
district would include a territory of about seven hundred
square miles, about half of which would be in New York
and half in New Jersey.

Here we have recommended an interstate metro-
politan sewerage district, with a further recommendation
of an interstate sewerage commission to be established
by Acts of the Legislatures of New York and New Jersey,
these Acts to be confirmed by Congress, the purpose of
this commission ‘being to effectually guard the tidal
waters around and about New York from sewage

pollution.

The policy of creating drainage areas, under con-

trolling central authorities, independent of the chance
boundaries of provinces, states, or municipalities, is the
only one by which the conservation of the purity of the
lake and river waters of this continent can be maintained
officiently. The subject is not only interstatal and intes-
provincial, but it is also international.
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In England the policy of forming Conservancy
Boards in connection with the larger rivers has been in
vogue for some time, as instanced in the Thames,
Mersey and Irwell, and Yorkshire Rivers’ Boards.

It simply amounts to this: Unfortunately, geo-
graphical boundaries, as between separate states, or
separating municipalities, do not conform to watershed
or drainage areas. Consequently, separate action is
ineffectual, and only by joint action can efficient admin-
istration and results be obtained. Consider the case of
Ottawa, located in Ontario, and polluting a river which
is enjoyed both by the inhabitants of Quebec and
Ontario. Here interprovincial legislation is surely neces-
sary in order to form a Joint Commission or Rivers
Board, representing both provinces, to administrate con-
servancy regulations for the Ottawa River and its
tributaries.

Again, taking into consideration the location of the
city of Toronto. The whole of the lake water in the
vicinity of the city shows varying degrees of pollution.
Pure Lake Ontario water contains about ten bacteria
per cubic centimetre, but the water at the location of
the water supply intake may contain as many or more
than 5,000 bacteria per cubic centimetre, the difference
representing the amount of pollution due to the harbor
or bay receiving the city sewage, and also due to the
discharges from the Rivers Humber and Don, which are
both highly sewage contaminated.

In order to redeem the purity of Lake Ontario water
in the vicinity of Toronto it will be necessary to form
a Sewerage Commission, controlling not only the sewage
discharges from the city itself, but also all the other in-
fluences which are calculated to pollute the lake in the
neighborhood of Toronto. Such a commission would
control the conservation of the watersheds of the Don
and Humber, and also regulate the sanitary arrange-
ments in connection with shipping.

In the case of the city of Winnipeg, most of the raw
sewage discharges into the rivers untreated. If the
question, ‘““Why is this permitted?’’ is asked, it is ans-
wered: Brandon and Portage la Prairie do the same
further up stream, and the Red River flows from over
the States boundary. In the case of the Red River, only
by international legislation and intervention could the
purity of the river be maintained, while in the case of
the Assiniboine, a Provincial Rivers Board is required,
which will commence at the upper reaches of the river
and gradually redeem the purity of the water from the
source downwards.

The prevention of pollution of waters by sewage
cannot efficiently be left to the administration of local
authorities, but must be controlled by representation of
all those interested in the prevention.

We strongly recommend a study of the report of the
Metropolitan Sewerage Commission of New York to all
who are interested in the problem of the conservation of
the purity of Canadian waters. .

D —
THE STERILIZATION OF WATER AND
SEWAGE EFFLUENTS.

By Mr. H. C. H. Shenton, F.S.E., M. I. Mun. E.

There is some difference of opinion among chemists and
bacteriologists as to the method of application of a sterili-
zing "agent, especially in the case of hypochlorite of lime,
and the author would urge the necessity of settling, once
and for all, whether the sterilizing agent should be added

before or after the organic matters have been filtered or set-
tled from the water. The author suggests that sterilization
should be limited to the removal of harmful organisms, that
the removal of organic matters should be effected by other
means, and that in no way should sterilization be allowed
to take the place of the preliminary processes. It is how-
ever, clear, on the other hand, that if the preliminary pro-
cesses are used for the physical and chemical purification of
the water only, and do not have to deal with bacteria, they

may be worked at an increased rate, and consequently. their
area or extent may be reduced. A sand filter, for instance,

may deal with the organic matters in suspension satisfac-

torily, but may fail to remove the bacteria satisfactorily till
a thick scum has formed on its surface, causing a very slow

rate of filtration. The size of the filter has to be in propor- g
tion to the slow rate of the flow. There appears to be excel-
lent authority for saying that the proportion of chlorine re-
quired to remove the harmful organisms from water or from
sewage effluent is very small, provided that the water is free
from organic matter. Again, it should be noted that as the
water becomes worse the larger is the amount of chlorine re-
quired. Thus, in the case of sewage effluents, the Guildford
experiments showed that the effluent from a very fine third

contact bed treated with .5 part of available chlorine per mil-
lion, contained less than .2 coli per cubic centimetre, the ini-
tial content being from 1,000 to 10,000. The effluent from
the second contact bed, however, which would contain very
much more organic matter, required 10.6 parts of available

chlorine per million. Similarly, the effluent from the first
contact bed required 20 parts per million, and the septic tank
effluent required from 25 to 44 parts of available chlorine per
million, while the sewage itself required from 5o to 70 parts

of available chlorine per million. All evidence appears to
point to the fact that it is possible to deal with the coli in
well filtered water or sewage effluent with a very small dose
of available chlorine, but that if the efluent is not well fil-
tered, or if it contains organic matter in suspension, the
quantity of chlorine must be enormously increased. It is ad-
mitted that the amount of organic matter presen: in ccwage

effluents practically determines the amount of chlorine which
it is necessary to use, a fact which has been amply borne out

in other cases. The Boston effluent (which was recently re-
ported upon by Mr. E. B. Phelps) contained, on an average,

about 213 parts of organic matter per million before it entered
the tank, and about 124 parts per million after treatment. It

is clear, therefore, that this effluent contained an enormous

quantity of organic matter, which might have been’ intercepted
with comparative ease, and that though excellsnt resulte were

obtained, about 3.5 parts per million of available chlorine
being sufficient for the treatment, yet the proportion of
chlorine required would obviously be much less in the case
of a well-filtered effluent, and the cost of treatment would be
reduced in proportion. This same state of affairs appears tf’
have existed at almost all places where sterilization experi-
ments with sewage have been carried out. The chemist has
tried to make the sterilizing agent do the work of the filter.

After describing several experiments in the United States on
water purification, Mr. Shenton said: The object of adding
hypochlorite to the water with the coagulants has been 10
reduce the quantity of the coagulant required, and conse-
quently to reduce the cost of working. The desired result
has been obtained, but the question arises whether it would
not also have been obtained with greater saving by adding
the hypochlorite at the end of the process instead of at the
beginning. It was possible to reduce the amount of coagula-

tion, not because the hypochlorite acted as a coagulant, and -
apparently not even because it attacked the organic matter;
the reduction was effected because the bacteria being de-
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:troyed by the .hypochlorite it became unnecessary to remove
az much organic matter from the water. There may be some
Stevr?.]r'lt?ge which is not apparent to the author in adding the

ilizing agent to the water before filtration with the coagu-

1. . o,
;;ntis, b}:lt evidently authorities .re not agreed upon the point,
s shown by the different methods adopted, it being clear

;};{Ztntltw}%?}f bheen considered desirable to add the sterilizing
I alnd tl? coag.ulant %f*er. Coag}llatlon and before fil-
gty a so'after filtration in various cases. The settle-
s tLSe POlnFl_a_s to the be-st condition of the. water fqr
B St}frl izing agent is much to be desired. If it
cally possibi that everything shou'ld be done that is practi-
i b ste t]o remove the organic matters fI‘Dl?’l water be-
Cisslely erilized, the work .cf the eng?necr will be much
e, c;r seivremova}l of organic me‘ltters in suspension from
e age.bemg a matter which comes within the pro-
o s 'Ce er'lg;neer. In the case of sewage, whether‘steril-
L Eiy arried out or not,. the englneer nowadays, in this
P any 1rate, if not in America, takes care to make
B ilr<’115AC ear as possible. 'The author has found that
i i’e fg;‘ltprocess doe§ not. 1nvolv<? any great expense,
Sl subslt)anc eri filled with clinker siftings or'other suit-
. es will produce very good final ﬁltratlofl; humus
T bu';lr_et Iéot difficult to arrange, as they require no €x-
e ﬁ,lters 1 hoes not seem reas;o.n:.able that one should use
Biat they mtfsrt i pits as sterilizing tanks, for the'reason
e tccgntam an enormous amount .o.f organic mat-
qui} " S dmcre.ase the guantxty of sterilizing agent re-
Se(‘.ing’that er does }t seem in any way n'ecessary to do so,

: comparatively short contact will produce the re-
quired degree of sterilization.

Alieged Pollution of the Sea.

44
Some Dangers of Sewage Pollution in the Sea, and the

Edﬁezts 1viIonnected therewith,”” was the title of a paper by Mr.
Stitg:n; Cewton, recently r_ead'before the Royal Samtar'y In-
B ongress. He mau}tamed: 1. That the practice of
e ﬁsi u'ntreatec'l sewage into the sea was a da.nger to (a)
ity :}:1‘?5, as }HS_tanced by the cases of typhoid outbreaks
. oug ﬁe}llr origin in sewage contaminated oyster beds: (b)
ot ﬁs}l; sheries, as lnstanced' by tendency to thf: depletion
Lo ;an to (c) sea bathing fr?m the p.ollutlon of the
ih , and the offensive matter causing deposits on the fore-
ores. 2. That a study of the relative actions of tides sug-
fgjieq t.hat at present sewage is often brought to th_e fore-
eralles’s instead ‘of being Ca}'ried r%ght out to sea as is gen-
bice };h ull)posed, 3. That d\schargu}g crude sewage into tpe
Beiy ?ud be stopped before exising and increasing e\.nls
SEasil urther trouble. The possible danger to a ﬂourlshl.ng
o e town from an outbreak caused by sewage contamin-
n may be conjectured from the desolation caused at
sande th . nsid.erthethot.x-
Stip s.t at are spent to makff :@easlde towns ‘attractlve, one 18
Sistrimsed that the dangers arising from sending the 'ﬁlth, con-
refung of many forms from domestic uses, \fvashlngs and
& se of chemical works, gasworks, institutions, stables
ofc., of these large towns into the sea, is sO lighdy thought
ta;- 81:\ further dangeF now presents itself f.ron.l the use of
Unl’ C., on roads, w}.nch proves fatal to fish-life in our rivers,
tha:SS carried out with great caution. The auchor admitted
i _the sea water had its purifying effe.ct on sewage to a
tio ain extent, not 'only from ics composition, but by the ac-
Se\: of the waves in aerating it. When on the surface .the
age can be. plainly seen, indicated by large floating
::;Ches Of a brownish oily coloring at certain. times, often
owofnpamed by flocks of sea-gulls and other birds, wl:lo fol-
it along on the water. Here, again, the angler in his boat
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has opportunity for realization. ' In the case of low-lying
towns, where there is buc little pressure or fall in the mains
to break it up, in addition to loss: of velocity by friction,
before being discharged into the sea; and that all excreta
contains gases from the body uncil broken up; in addition
to this, the higher temperature of the sewage itself, often
above that of the sea; also the fact of varying acmospheric
pressure, all aid it in rising to the surface, diffusing impurity
as it does so. When it is broken up the heavier matter sinks,
again distributing itself, is carried by the flow of the tide,
and as all floating bodies displace their own weight of the
liquid in which they float, it is evident that they will not sink
so rapidly in the denser sea water as in fresh, therefore it is
reasonable to suppose that whilst these deposits are in pro-
cess of sinking (from the surface to which they have been
being carried by the tide at the
same time, they gradually come shorewards, and in the more
shallow waters are there deposited. We often sete in rivers
during hot weather the surface covered with a fermenting
scum which, during its process of rising, permeates the whole
body of water to the surface, arising as it does from the de-
and organic matter below in contact with the warmer
A Government inquiry in the case of typhoid out-
held about two years ago at certain barracks on the
after a full and exhaustive inquiry, finding no reason
turned full attention to the Marine Swimming
Baths, the supply of which was take directly from the sea,
where there is a deep water and a fasc flow of tide, and which
pipe acts as an outlet also. This pipe was chen to be seen
on the beach at low tides, but now it is no longer visible,
being covered with shingle, which has to be dug away from
it on the days of emptying, which again shows how the tides
deposic all material shorewards. The extract from the red
port reads thus: “In endeavoring to ascertain whence the
greenish black deposit was derived, holes were dug in the
beach mnear the seaward end of this pipe. After digging
chrough a few feet of shingle, a layer of mixed shingle and
sand was met with at a lower level than the orifice of the
pipe. This layer was only a few inches in thickness, but it
was very hard, having almost the appearance of a layer of
concrete. Below this the sea sand was clean. A similar hole dug
by the sewage outfall showed clean shingle, but below the
concrete like layer the sand was black and smelt offensively.
The swimming bath is emptied twice a week, on which days
s washed out with fresh water from the fire-hose with
In addition, the bath is scrubbed out on
Saturdays.” It is said that since the time previously referred
to this bath has been flled with fresh water only, and not a
single fresh case has occurred. Then again, the flow of the
tides often forms at a certain distance out, a compression of
the inner waters (similar to that produced at Bournemouth),
which tends to hold up a1l matter within such space and so
further assisting deposit to come inshore. This being the
case, the tidal flow at the bottom being comparatively slug-
gish, and the various deposits being there also, may not this
tend to account for depleting the species of fish known as
flatfish and shellfish, combined with the various forms of life
that form the food of these creatures in their infancy, whilst
the products from tar, &c., in its various forms may tend to
drive away from our shores, if not to kill, certain of them, as by
poisoning the ground the various forms of life that form their
natural food are prevented, to an extent anyhow, as well as
injury to ova deposited. A further point of great importance
is, that certain kinds of fish, including prawns and shrimps,
whilst not feeding directly on sewage themselves, do so on
other smaller forms of life that do, and are so infected. The.
sewers also emptying at the lowest levels, the impurities are
constantly rising and diffusing in the body of water above,

born in their gaseous state),

posits
water.
break
coast,
elsewhere,

ThH,
considerable force.
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where the fish known as round fish or those frequenting the
higher waters, as well as the shellfish supported on piers
and the like often exist. It is well known that the waters
containing chemical solutions kill off other fish. May not
this and the sewage water afford some explanation to this
problem? Why should our coast towns be treated differently
from our inland towns? Many of them have the main sewers
falling on to, often, waste land, and by intercepting these at
a suitable point and inserting some system of tank treatment
for the precipitation of this sewage, before passing it into
the sea, might, in many cases, be carried out at a compara-

tively small cost, compared with what an epidemic would.
The paper concluded with a reference to the recent discussion |
at the Plymouth meeting of the Institution of Municipal and
and County Engineers.

——a.

A CONVENIENT APPLIANCE FOR BARRING
OVER LARGE ENGINES.

The operation of barring over an engine, when it be-
comes necessary to change without steam the position of the
piston for the purpose of making repairs, setting the valves,
or -any other such purpose, is often a very hard task. In
the case of large engines the acceleration of <all the parts
that move, and sometimes of several driven machines as well,
requires the combined efforts of several men applied with a|
large leverage. The time of these men can be saved by a |
motor-driven appliance such as the American Ship Windlass |

|
!

Barring Machine for Large Engines.

Company, Providence, R.I., designed to do away with the
difficulty attending the turning over of a large engine at the
works of the Stanley Company, Bridgewater, Mass.

The illustration shows the barring machine geared to che
flywheel of a 22 2nd 36-inch by 6o-inch engine, nominally
rated at 2,000 horse-power, and running at 75 revolutions per
minute. The engine drives seven pairs of rolls for sheet
steel—four pairs of 14-inch and three pairs of 1o-inch. The
motor drives the spur gear shown in the cut through the spur-
gear reduction, and the worm gear, which are enclosed in the
housing. The pinion shown engages an internal rack on the
inner rim of the 20-foot, 75-ton lywheel. ~ When the machine
is not in use, the housing and pinion are drawn out of con-
tact with the rack by means of a hand lever. The entire ma-
chine is mounted on one bedplate,

‘AN

The 11 horse-power Westinghouse type K. motor runs at
700 revolutions per minute on a 220-volt D.C, circuit. It
turns the flywheel through one revolution in about a minute.
It is especially adapted for this and similar classes of service
where a heavy starting torque and a considerable variation of
speed are required. The motor is controlled by a Westing-
house type R,—53 reversing controller having five forward
and five reverse notches that permit the speed to be adjust d
over a considerable range.

An alarm bell is so connected with the barring appliance
that it rings during the entire time that the pinion is in con-
tact with the rack on the rim of the flywheel. By reminding
the operator to throw the pinion and rack out of mesh before
starting the engine forward, this warning bell serves to pre-
vent damage to the motor.

R

INVERTED SIPHON IN THE LOUISVILLE,
KY., SEWERAGE SYSTEM.

An interesting example of an inverted siphon in the line
of a trunk sewer is furnished by one of the main lines in the
new system of Louisville, Ky., described in the report of J.
B. F. Breed, chief engineer; and Harrison P. Eddy, of
Boston, consulting engineer.

In this case the northeastern sanitary trunk sewer has
to be sunk below its grade in order to cross beneath Bear-
grass Creek, the bottom of the creek being below the invert
level of the sewer on each side. The sewer, forty-eight inches
in diameter, is replaced for a distance of about 8oo fert by a
siphon composed of three pipes, two of which are thirty

inches and one eighteen inches in diameter. These
are vitrified clay pipes incased in a generous 'amount
of concrete. At the eastern or inlet end of the

siphon there is a chamber into which the sewage will
flow, and from which it may enter the siphon pipes. The
arrangement is such that any one, two or all of the pipes may
be put in service according to the quantity of sewage flowing.
It is intended that the entire flow shall be - confined to the
eighteen-inch pipe as long as the quantity of sewage does not
exceed its capacity. When this quantity is exceeded one of the
thirty-inch pipes will be substituted for the eighteen-inch pipe-

In this way only such pipes will be in use as are required to’

carry the quantity of sewage flowing, changes being made
from time to time to correspond with the increase in flow
due to the growth of the city. The entrance to each pipe 18

controlled by a sluice gate set in the masonry, and also by

stop planks and overflow chambers, so that in case of

emergency, the sewage will flow automatically into a second

or third pipe when the one in use is overcharged. Provision

is also made to allow an automatic overflow into Beargrass
Creek. If at any time the siphon is out of order or it needs
repairs or cleaning, the entire flow may, for a short time, b€
turned into the creek by a special thirty-inch conduit. A
concrete gate-house will be built over this’'chamber from
which the various gates of the siphon may be opened and
closed. At the outlet or western end of the siphon there is 2
special chamber in which any or all of the pipes may b€
closed by means of stop planks.

Just west of the creek and at the lowest point of the€
siphon a third chamber is provided for the purpose of drain-
ing and cleaning any of the pipes. Each pipe is so arranged
that a section four feet long may be removed after the sewag¢
has been emptied into a sump and pumped out into the creek:

From this chamber the siphon can be thoroughly cleaned 10~

either direction to the inlet or outlet chambers. Plan 7+

-
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IRON CASTINGS: DEFECTS AND REMEDIES.*

By Robert Job, Vice-president, Miiton Hersey Company,
Limited.

To many consumers an iron casting is an iron casting,
and little thought or attention is given to its quality, apart
from a general surface examination, to see whether it ap-
pears to be sound and if it is clean and of the desired dimen-
sions.

In some cases, the casting must be machined prior to
use, and the serious defect may develop that the iron is so
bard as to turn the edge of the tool, or make the work of
machining so slow that labor costs are high. If the casting
cannot be machined, it must be’ rejected and delay occurs
in getting replacement; and even when it can be slowly
machined and fina]ly gets into service, difficulty soon begins,
for a casting of thig type though having a high tensile
strength, is unfortunately brittle and fragile under impact,
and, as a consequence, failure is apt to occur after a short
service.

The cause of such hardness is generally excess either of
sulphur or of manganese, due to defective quality of the
cupola charge, that is to say, of the pig iron, or scrap, or
coke, one or all. In some cases also the silicon is too low
for the character of the casting. Sometimes, too, the mould-
ing sand has been improperly tempered and the iron has been
chilled, or, again, perhaps a poor grade or an excessive
proportion of scrap has been used in the charge.

From this brief statement it will be evident that ‘‘hard
iron” is not by any means a result of any one cause, but
may be due to many widely differing conditions,

In order to find the proper remedy, the cause of the diffi-
culty must, of course, be determined. Often an analysis of
the iron will tell the story, or again, in some cases the
physical condition of the casting will give the clue by pre-
sence and appearance of blow-holes, shrinkage-cracks and
other characteristic defects.

If the hardness is caused by excess of sulphur or by
otherwise incorrect composition, the inference is that proper
care has not been used in the selection of the material, and
purchase should be made under carefully arranged specifi-
cations, fixing the proportion of silicon, phosphorus, sulphur,
and carbon to accord with the properties desired in the cast-
ings. For instance, if tough, strong easily machined iron
is desired, the silicon, sulphur, phosphorus, and manganese
should be limited and the quality of the coke should be care-
fully investigated in order to hold down the proportions of
sulphur and of ash, for obviously it is a sheer waste of time
and money to pay great attention to the quality of the pig
iron and then accept and use shipments of coke which may
contain thirty times as much sulphur as is present in even a
poor grade of pig iron. Under such conditions nothing but
hard castings may be expected. :

The other day I came across a case in which ‘the coke
run up to ®% per cent. of sulphur, and it.also had about 15
per cent. of ash, in other words, the proportion of ash was
so high that the amount of slag would be great, while the
proportion of sulphur was so large that the iron could not
be touched with a tool. Another case Came up not long ags

-in which the pig iron was of excellent quality, the sulphur

being only about three one-hundredths of 1 per cent. The
coke was supposed to contain not more than I per cent. of
sulphur. Although careful attention had been paid to see
that the quality of the iron was first-class, no attention what-
ever was paid to the coke, and, as a result, hard iron came
out. T took up the matter, and by keeping a close watch of

*Read before the Canadian Railway Club.

the coke, making a regular test of each shipment when re-
ceived, and rejecting when the shipment was defective, in
the course of a few weeks instead of hard castings the iron
became soft and the machine shop expenses were reduced
correspondingly.

Porous, spongy iron is another source of annoyance and
loss to the consumer. Frequently a great deal of work will
be put upon a casting in the machine shop, only to have a
large cavity finally develop, rendering the casting unsafe for

Fig.v1:

the service intended. In such case, replacement must be
made by the foundry, but the labor is lost and the delay
which occurs in replacement often causes great inconven-
ience.—Frequently the surface of the casting shows no in-
dication of this defective condition.

Porosity is frequently due to blow-holes in the iron, as
for instance, when gas has been trapped in the casting owing
to failure to provide proper vents. In some cases, the iron
may not have been fluid enough when poured into the mould,
and in consequence, the small bubbles of gas could not es-
cape before solidiﬁcatiqn occurred, and an unsound, honey-
combed casting is the result.

Every foundryman knows well the importance of “hot-iron’’
—that is to say, iron which is at such a high temperature
when poured into the ladle it is almost as fluid as water.
Such iron fills the moulds thoroughly, and many of the
foundry troubles which otherwise are apt to result are
avoided. To secure it; one must pay special attention to

_Fig. 2.

the cupola charge. A sufficient proportion of coke must be

used, and its quality must be carefully regulated. The pro- }

portion of sulphur and of ash must be low, and dust and small
piece which would tend to check the draught and thus pre-
vent free-burning must be absent. A sufficient air pressure
must be maintained, and the cupola practice so regulated
that a quick melt will be secured. Other things being equal,
the shorter the time in the cupola, the better the chance to
get good castings.

Shrinkage holes or cracks are apt to occur with hard,
high sulphur iron, and this condition is due simply to the
fact that iron of this character contracts to a much greater
extent than does a softer iron containing a large proportion
of graphitic «arhon. Shrinkage holes are a fruitful cause

-
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of failure, and they are particularly objectionable owing to
the fact that they frequently do not appear upon the surface,
and hence the weakness may not be suspected until failure
occurs. The remedy for such condition, obviously, is to
keep at a minimum the proportion of sulphur in each con-
stituent of the foundry charge, and take proper precautions
to keep the iron soft.

. Defects of castings are, unfortunately,