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THE DESTRUCTION OF HOUSE REFUSE 
BY INCINERATION.

By RAY R. KNIGHT, A.M., Can. Soc. C.E., Etc.

of a scheme for house refuse disposal is that of subdivision 
of the matter.
be burnt or dumped, and ashes may be required to assist in 
the combustion of the garbage or may be entirely dumped. 
Probably the best method to adopt is to burn all garbage 
and rubbish, and dump all ashes excepting ascertain 
required for assistance in combustion. Such a plan would 
require the division of the receptacles at -the house into two 
compartments, one for garbage and rubbish, the other for 
ashes.

The question of the sanitary disposition of house refuse 
is one which is exercising the minds of those in civic con
trol of the large cities throughout this country at the present 
time, and it is a problem which dtemands the closest atten
tion and most active administration in order to lessen the 
rate of typhoid and other diseases.

The common house refuse dump is the germinating 
centre of the house fly, and the house fly is the most serious 
carrier of the germs of diseases such as typhoid, tuberculosis, 
infantile diarrhoea, etc.

To quote from a circular recently issued by the Depart
ment of Agriculture, Canada :

“ House flies breed in such decaying and fermenting 
matter as kitchen refuse and garbage. . . . All such refuse 
should be burned or buried within a few days, but at once 
if possible. ...”

Garbage has to be burnt, rubbish may either

amount

The matter of division, however, becomes somewhat 
altered where power is to be developed at the incinerator 
plant, as in this instance it is essential to have the ashes 
incorporated with the garbage and rubbish, 
whole or only part of the ashes are required to produce high 
temperatures is a question which has no general solution, 
but which must be decided upon investigation, 
ash dust is however of very little value as a fuel, so that it 
would be necessary to screen the ashes and use only the

Whether the

The fine
The burying of refuse is a proposition which cannot be 

entertained by the larger cities, as large areas of ground 
■would be necessary for this purpose, so that the city has to 
Prepare for burning its refuse.

To effect this the incinerator or refuse destructor is 
requisitioned.

larger.
The incinerator plant which will be discussed in this 

article will include the boiler and its appurtenances for the
production of power.

Having arrived at some conclusion (as definite as can 
be with regard to the changeable characteristics of the 
material to be dealt with) as to the necessary subdivision, 
the question of quantity has to be decided.

.Canadian households produce far more house refuse 
than those in the “old country.” This is .probably due to 
the absence of open fires which would receive and destroy 
a good amount of waste and also to the fact that thrift is 
less practical here. Be the cause what it may, the quanti
ties given in data furnished by English cities are of no use 
to the engineer designing a plant in Canada.

An instance of this may be cited. In England a town 
of 36,000 people produces about 66 to 75 cubic yards of refuse 
(garbage, rubbish and ashes) per day, whereas in West- 
mount, Que., the population is 18,000 (half the population) 
and the production is between 80 and 103 cubic yards per 
day. An average for the large American cities is 57-7 cubic 
yards per day for a population of 18,000. These compari
sons are given not so much as guides for the engineer but 
to warn him that it is essential to ascertain the amount of 
refuse the town or city produces actually.

In spite rf the fact that quantities of house refuse vary 
considerably as between different towns or cities, the general 
composition remains reasonably constant, so that data as to 
the calorific value can be applied (within certain limits) to 
the design of furnaces and boilers for generating certain 
powers.

Before getting into the subject real of this article it will 
be necessary to define the term house refuse and to sub
divide it so as to agree with the general practice in Canada. 

The term “house refuse” is an “old country” one, in- 
ending as it does the whole of the refuse from an inhabited
dwelling, excepting faecal matter.

Strictly speaking such items as slaughter house offal, 
dead animals, street sweepings, trade refuse, and industrial 
Pastes are not included.

In Canada, where American terms have become general, 
lbese matters are divided under three heads, viz. : Garbage, 
^bbish and ashes. These are generally held1 to include the 
rollowing:

“Garbage” includes all refuse of an organic nature, con
sisting of food wastes or swill.

'‘Rubbish” includes all combustible matter, such as paper, 
V',°°I) rags, leather and house sweepings, also glass, iron, 
C,° kery, and such like.

‘Ashes” includes household fire, kitchen fire, and heat- 
& furnace ashes. (Factory, industrial or boiler ashes are 

not included.)
Items not included are faecal matter, slaughter house 

al> dead animals, street sweepings, and sewage sludge.
'i be matters which come under the head of “garbage” 

e th°se which give rise to insanitary conditions. Rubbish 
' nd ashes do not offend in this respect, so that the question 

0re the engineer is really the disposal of “garbage” by
neration.

in

inci
The first question to -decide in the formation
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of Introducing Refuse into the Furnace. The

best located above the fur- 
be raked into

MethodIt will be noticed that quantities of house refuse a-e 
given in cubic yards in this article. This is not general, 
but would seem to be the better method of measuring owing 
to the excessive variations in weight. It will be necessary, 
however, to reduce cubic yards to tons when the 
of power that can be generated has to be ascertained. For 
this purpose the following weights have been taken:

Lbs. per cub. yd.
............................................................... 1,250
............................................................... 1,500

........................... 300

hoppers for storing refuse are 
nace in such a position that the contents can 
a “feeding hole” in the furnaces with the least possible 

expeditiously as possible, as the length of 
the temperature of 

The longer cold air has

trouble, and as
time the furnace remains open governs 
the whole plant to a large extent.

of access via the “feeding hole” the cooler will be- 
furnace, and being connected with

amount

means
come that particular 
others the cooling effect will be noticed there also.Garbage

Ashes
Rubbish

is not required and a “direct feed” type of 
the refuse is dumped directly from the cart

Where power 
furnace used 
into the furnace.Refuse composed of 14 per cent, garbage, 56 per cent, 

of ashes., and 30 per cent, of rubbish by volume is assumed 
to weigh 1,100 lbs. per cubic yard.

calorific value of house refuse, garbage, ashes and 
variable quantity, but it is usually 

lb. of refuse will

the feeding hole should be provided withIn either case
a water-sealed door, in order to prevent the escape of fumes

The water sealfrom the furnace while burning is going on. 
troughs in connection with the doors are kept at a constant 
level by a ball cock feed cistern, so that water evaporated 
by the heat of the furnace is replaced. While feeding or tip
ping refuse is proceeding it is necessary

prevent matters lodging in the trough.

The
rubbish, is of course a 
considered for estimating purposes that 1 
evaporate one pound of water from and at 212 deg. F. One 

coal will evaporate 8 to 10 lbs. of water to introduce a hop-pound of good steam 
from and at 212 deg. F. The dominating principle, however, 
in the design of an incinerator plant is the complete destruc
tion of everything, solid and gaseous, and not the pro- 
duction of power, and to do this a temperature of a-t least 
i 250 deg. F. must be constantly maintained, as at this tem
perature it has been ascertained that gases are rendered in
nocuous. Higher temperatures, however, should be aimed 
at, and a temperature of at least 2,000 deg. F. should be 
maintained in the combustion flue. This, of course, has to 
be accomplished with the aid of forced draught. For many 

the steam jet was used in connection with refuse 
furnaces, air being forced by the steam through 

effect being produced and two highly

per to
Drying Hearth__Immediately below the “feeding hole

which the refuseshould be located the drying hearth, upon
the next charge should remain whilst 

Refuse containswhich is to form 
the charge is burning on the grate.

moisture. Garbage contains 
The percentage

quantities ofvarying
from 60 per cent, to 80 per cent, of water, 
amount of water in mixed garbage, ashes and rubbish will of 
course depend largely upon the amount of ashes and rubbish 

In the green vegetable season when the pro
of moisture would reach

contained.
portion of ash is low, the amount 
the higher figure, while in the winter probably the lower 
figure would represent the percentage.

years 
destructor
the fire bars, water gas 
combustible gases evolved, viz., hydrogen and carbon mon
oxide. These gases assisted in raising the temperature. 
The air was admitted without being heated, which 
serious drawback when moist or wet refuse had1 to be dealt

this moisture onIt is impossible to entirely remove 
the drying hearth by the general heat of the furnace, and 

reflected by the reverberatory arch, in fact only a very
In drying

was a

that
small amount of moisture is removed in this way.

and offensive fumes are given off, so that it is
with.

It is the general practice now to use hot air blasts in 
destructor furnaces, the necessary power being provided 
either by positive blowers or fans. Steam in just sufficient 
quantity to preserve the fire bars should be used in the forced 
draught.

refuse, gases
essential that the furnace be so constructed that these gases 
and fumes are compelled to pass over the hottest part of the 
fires before they can gain access to the flues.

Crate.—General practice seems to favor a sloping grate, 
hesitation in saying that I consider a slopingWe have, therefore, in the design of an incinerator plant 

to burn the matters collected and dumped at the works, pro
duce a high temperature so as to render all gases innocuous, 
and provide as much power as is consistent with good re
sults from the aesthetic and health standpoint.

In order to accomplish this the following principles have 
to be incorporated :

and I have no
grate far in advance of the horizontal type for incinerator 
furnaces. The slope assists pulling down the refuse from 
the drying hearth and also facilitates to a very large extent 
the “elinkering” operation.

The essential features in the design of the fire bars are 
the retention of as much of the fine particles of refuse as

amount of blastpossible and the admission of the proper 
equally distributed throughout the grate area.

Refuse at the Incinerator—In view of pro- 
for electric lighting, or for heating buildings,

Storage of
viding power . . .
it is necessary in order to produce power when it is required 

of the day's collection of refuse upon the
favored is that in whichThe type of grate bar most 

cylindrical holes are formed at the surface with conical holes 
at the under side. This type of bar proves very efficient for

to store some part 
premises.

Oneshould be made in closed receptacles, 
form which has been tried in England provides for the 

of refuse in “tubs,” which are stored m tiers and 
the furnaces when required,

incinerator furnaces.Storage
iron dead 

continuous
The front of the grate is formed bv a cast 

plate which is placed horizontally and forms a 
grate to the elinkering door in the front of the furnace. 
This plate being “dead” the actual flame does not impinge 
upon the front elinkering door to such an extent as if the 
perforated bars were continued through to the front.

Ashpit and Blast Chamber.—Below the furnace is prow €d 
an ashpit which also forms the blast chamber. The ashpi 
should be hermetically sealed and a pressure of 1 inch to 1/» 
inches of water should be maintained while burning.

storage
conveyed by overhead gear to

tubs being sealed with lids to prevent the escape ofthe
noxious gases.

The usual method, however, for storage of refuse is in 
a wrought iron or steel hopper. In order to prevent gases, 

decomposition, escaping, and to prevent the access of 
of the hoppers, they should be covered 

to recommend

due to
flies to the contents 
with hinged lids, and I would go as far as 

these lids be water-sealed.that

10
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hot air conduit and steam jets are arranged to discharge ai 
the will of the operator into this pit. The mixture of steam 
and hot air that serves the best purpose in burning can be 
ascertained.

Clinkering and Pulling Down Doors—The operation 
known as “clinkering” is that of clearing the furnace of a 
burnt charge. As soon as the whole charge is considered 
thoroughly burned through, it should be drawn out, and 
this is done in the following manner : The blast is shut off 
from the particular furnace to be clinkered, and the clinker
ing door is elevated. The firemen with slices, pokers and 
rakes with long handles pull out the burnt charge in the 
form of clinker into barrows' or tip wagons, leaving only 
odds and ends of incandescent or red hot pieces on the grate. 
The clinkering door is then lowered, and the charge from 
the drying hearth pulled down upon the grate through the 
Pulling down door with long handled rake. As soon as the 
new cnarge is evenly spread about, three or four inches 
thick, the blast is turned on and more refuse pulled down 
as the fire increases in brightness until the limit (about six 
or seven inches of clinker1 is reached, when the furnace is 
clinkered again.

It is essential in the operators of an incinerator plant 
to “charge” and “clinker” the furnaces in a regular cycle, 
so that the hot gases from advanced fires assist in the com
bustion of the gases given off from a new charge burning

usually found large enough to take a horse. Two outlets 
from this chamber are provided, the one leading to the 
boiler, the other to the by-pass true, 
should be provided with a damper to regulate the direction 
of the hot gases.

Boiler__A water tube boiler with the ordinary serinr and
with a bridge and baffles so arranged as to direct the gases 
through the spaces between the tubes is usually provided in 
connection with incinerator plants. It is essential that a. 
grate be provided under the boiler so that steam can be 
raised by a coal fire to start up the works after shutting 
down or after Sundays or where the power is entirely de
pended upon, as a stand-by. Description of the bod r a 
setting is superfluous here. Superheaters and economizers 
may be added.

Eac 1 of thesj outlets

1 its

Air Regenerator.—The gases after passing through the 
boiler are led to the air heater. The gases if by-passed also 
lead to this apparatus. In the regenerator which is usually 
a cast-iron or steam tube arrangement of pipes so arranged 

the maximum amount of surface to the gases,as to expose
the air for working the blasts is heated. The air is drawn 
from the upper parts of the building so as to take any es
caped fumes or smoke, by a fan or positive blower, and 
discharged into the regenerator and led to a concrete con
duit below the furnaces. Each furnace is provided with a 
valve for admission of the blast. The air should be heated
to from 500° to 6oo° Fah.up.

Reverberatory Arch.—The furnace is covered by a fire
brick arch which plays a similar part to the reverberatory 
arch in other furnaces. This arch can be kept at a very 
high temperature throughout with care and expeditious hand- 
hug, and the less it ÎS cooled in process of feeding and 
tinkering the quicker will the fire rekindle.

Main Flue.—After leaving the regenerator the gases are 
discharged into the main flue which carries them to the 
base of the stack.

In the main flue a dust pocket should be introduced. 
A right angle turn at the base of the stack with an exten
ded flue, the floor of which is depressed about 3 feet, will 

A door should be fitted to this pocket,Type of Furnace.—The foregoing particulars have refer
ence only to the unit furnace, which is capable of destroying 
12 to 20 cubic yardsi per working day of 12 hours with a

In order to burn the

answer this purpose, 
for the periodical removal of dust.

Stack or Tall Chimney.—The usual remarks for furnace 
A stack from 60 to 100 feet highgrate area of about 30 square feet, 

refuse of a town or city provision has to be made for a set 
°f furnaces. The continuous furnace as separate from the 
SeParate “cell” type has proved itself far more economical 
rn first
By a continuous furnace type is meant the arrangement of 
furnace units side by sidle with an opening at the side con
necting one with the other, so that the gases from furnace 

discharged into furnace No. 2, and these form
Four furnaces con-

chimneys apply here, 
lined with fire-brick up to 60 feet is sufficient. The height

the aesthetic side ofof the chimney largely depends upon
With a good quality of garbage and a wellthe question.

handled plant and not too much cooling of gases for power 
production, a 60 ft. shaft is sufficient, but having regard to 
the occasional lack of care and other matters, I would sug
gest 100 feet as the height. A damper should be provided 
at the base of the stack, and for test purposes a piece of 
wrought iron tube should be left in, connecting- with the in

and repairs, and is the type I would recommend.cost

No. i are
1 and 2 combined into No. 3, and so on. 
uccted in this
°f opinion that three furnaces only should be so connected. 
% this means the heated gases of advanced fires will materi- 
ally assist fires in a less advanced stage, if proper regard 
1s had to a cycle of operation. In the “cell” type each cell 
has its

would constitute the limit, and I ammanner side of the stack.
Flues Generally.—In all flues provision must be made 

for expansion and contraction of the firebrick linings. Test 
or “peep” holes should be built into the flues at intervals
for observations.

Firebrick Work.—The furnaces should be constructed of 
The best quality of firebrick should

own flue.
Combustion Chamber.—The gases from the furnaces 
discharged into a combustion chamber. This chamber has 

n° Particular shape or design, tut is simp'y a large enclosed 
flue where the gases intermingle and carry on 
cffleration which the furnaces have left incomplete. The 
temperature maintained in the combustion chamber is the 
lndex of efficient burning, 
temperature than 1,500 deg. F. in this chamber, and much 
etter results will be obtained if the temperature is kept at 

t>8oo to 2,000 deg. F. In the winter such a temperature is 
^asily maintained, but in the summer it is probably only 

e lower temperature that can be raised. The combustion 
^oarnher also acts as a dust pocket, and mattress, slaughter 

°use offal and dead animal, burning chamber. A large door is 
Provided, preferably at the top for the purpose of admitting 

cse larger articles. A door about 3 ft. 9 ins. by 3 ft. is

firebrick throughout, 
be used, as the varying temperatures are a severe test. Poor

Arches should be

ar»

quality bricksi will crack and fall out.
formed with radiated bricks, the taper being formed in the 

Fine ground fireclay should be used

further in

length of the brick, 
for mortar with the addition of sodium silicate in proportion 
of 1 to 20 by volume. The addition of fine powdered glass 
in proportion of three of fireclay to 
has proved very successful in furnace building. The glass 
forms a flux at high temperatures and attaches itself to the 

The life of furnace brickwork is extended mater

There should never be a less

of glass by volumeone

bricks.
ially in this way.

The combustion flue should have a lining of best quality 
The boiler and all flues should befirebrick g inches thick, 

lined with firebrick (not necessarily best quality) 4H inches
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will require renewal once in 4 years and the combus- 

Odds and ends of patching will 
incinerator

The firebrick linings must not be bonded with the nacesthick. tion flue once in 8 years.
be required in the meantime. The location of an

point which has to be left to the discretion of the en-
It may

ordinary brickwork.
Opinion is divided as to the utility of the air space be

tween the firebrick lining and the outside brickwork. Cheaper 
and better work and a more stable result after working can 
be obtained without the cavity, and the loss of heat being 
so small as to be almost negligible it would appear that the 
cavity could be left out. I consider work with cavities and 
wire bonding with 9 inch firebrick work (which is essential) 

than ordinary work, with the lining

is a
gineer to do what is best under the circumstances, 
be well to point out though that a modern refuse destructor 
properly managed is free from any nuisance from the health 
standpoint. The aesthetic nuisance however has to be 
overcome and though a site may be good from its position, 
being central it is probably better to locate the works in a 
neighborhood where from its character the plant would not 
be objected to. The cost of land is also a prohibitive fea
ture sometimes.

In a large city it will1 be found economical to divide the 
into subdivisions of about 3 mile radius and pro

costs 25 per cent, more 
built against the outside work.

and ties must be used to hold the furnaces 
The whole should be

Buck stays
and combustion chamber together, 
free to “breathe” and it is essential to keep the boiler set
ting free from the effect of movements of other parts of the 
plant or strains may be set up, and injury to the tubes 

The whole plant should be free to expand

city area 
vide an incinerator for each area.

of burning refuse without deducting for fuel 
generating stations and including interest and 

principal on 30-year debentures will vary between 30 cents 
and 40 cents per yard cube.

The cost 
saved atbrought about, 

or “breathe” as it is called.
The Cost of Incinerator Plants, and Working. For the

purpose of preparing an estimate for the erection of a des
tructor plant the following figures may be useful as a guide. 
Care should be taken however to add for local conditions 

The prices are considered at Toronto,
CRACKED CONCRETE CHIMNEYS.

and diifficulties.
with the cracked concrete stack ofOntario. In a report dealing 

an English manufacturing plant, Sanford E. Thompson 1=-1. Two grate furnace plant with flues, hopper storage, 
boiler, regenerator, and chimney, capable of burning 80 
cubic yards of refuse (garbage, ashes and rubbish) per day 
of 24 hours with 100 horse power boiler with steam fitting,

conditions and some possible remedies which
those manufacturers who are burdened with big

arecusses ,
interest to .
stacks built , on the unhappy principle of a dry-mixed con- 

In this particular case of the London chimney, he 
the dry-mix plan that was in 

The lower third of the stack was 
portion, and in the 

many long

$i7)5oo.
1. Three grate ditto to burn 120 cubic yards with 150 Crete

structure had been put up on
horse power boiler, $23,500.

1. Six grate ditto to burn 240 cubic yards with two 150 vogue some years ago. 
of greater diameter than the upper 
region of the offset, and above it, there were 
vertical cracks. The internal temperature of the stack was 

evenly maintained throughout the year by the usual
some leakage

horse power boilers, $39,000.
In addition to the above, prices for land, buildings,

auxiliarydrainage, water supply, engines, dynamos, etc. 
coal fed boilers, approach roads, and elevator for horse and 

where levels require it must be included.
The building should provide space for the plant which 

in the case of a two grate plant would be about 19' x 24 x 3° 
to eaves; three grate plant about, 25' x 24' x 3°' to eaves ; 
six grate plant about, 80' x 24' x 3°' to eaves. There should 
in this building be a tipping platform, and a feeding plat
form. In addition a boiler house, an engine andi generator 
house with appurtenances must be provided!, also engine and 
fan room, bathroom, W.C. lavatory, urinal, office, store and

pretty
operation of the power plant, and there was 
through the cracks from the outside. The main concern o

to the stability of the stack.
cart

the owners, however, was as
considered very re-Danger from shearing stresses was 

mote, since such stresses would not reach a critical poim 
until long vertical cracks had formed on opposite sides o 
the chimney ; and even then, an adequate amount of hori
zontal reinforcement would prevent the disruption of the 

Corrosion and consequent weakening of the rem- 
considered the ipoint of most danger, the

stack.
forcing steel was 
probability of this being rather large in case of concrete 
mixed so dry that it did not make a perfect bond with the 
reinforcement. With wet-mixed concrete the reinforcing stee 
is usually covered with a film of cement which will for a

and mois-

mess room.
The total site for buildings and future extensions and

to 1 Yi acres.
The staff necessary for operating an incinerator plant 

from the generating station and auxiliary 
eight hour shifts is as follows :

clinker storage should be about

boilers forapart 
24 hours in

long time prevent corrosion of the steel by gases 
ture making their way in through the cracks.

remedies, the placing of a fire-brick lining was 
considered undesirable ; such a lining would protect the con
crete of the stack to some extent against the heat, but as 
good concrete easily resists a steady temperature of 600 or 

no need of a lining on this score- 
considered that the presence of the lining

T3 *-c <u h cc o
a~ g-S 52c =^15« r w «2 c c/i

-il till
in mi

oc y» « -M
& 5-s.s

As to■5 = Ei 3JSE

700 deg. F., there was 
Moreover, it was 
might be mischievous, through the new expansion strains 
which it might transmit to the concrete strucure.

Repair by placing a shell of new concrete on 
of the stack was considered the best course to follow. 1 
is possible in building such a reinforcing shell, to shut oft 
all access of atmospheric gases and moisture to the rein
forcing members of the original structure, and to use rein
forcing steel in such a way as to make good the weaknesses 
that have developed in the original structure owing to 
cracks, or to a presumption of an insufficient bonding of the 
reinforcement due to too dry a mix.

II
J a

80
the outside1203

6 240

assumption that the greatest 
a.m.

This staff is based on the
load on the riant is during eight hours from 5 p.m. to 1 
and that during the remainder of the day the plant is run
ning light. The costs of flue cleaning once a fortnight and 
boiler cleaning as often as is necessary, have to be added. 
Interest on capital, depreciation and repairs have to be in
cluded in the costs. I consider in good class work the fur-
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REPORT OF ANNUAL MEETING OF CANADIAN 
SOCIETY OF CIVIL ENGINEERS.

(Continued from last week. )

PRESIDENT C. H. RUST in the chair.Friday Morning’s Session—January 26th, 1912.

With resipect to the city of Guelph, it is true that the 
city of Guelph was in trouble respecting its sewage disposal, 
but the facts were not all stated. The works were not 
properly conducted as all municipal works are at times, 
through the economy of the municipal council, the cause of 
the nuisance was due to another source altogether from the 
muncipality. Now, there is a greater nuisance there to-day 
—ten times greater from a brewery than there is from the

The sewage disposal works are

It seems to me we are giving everybody
We are referring

MR. TYE :
an opportunity of discussing these reports, 
these reports back to the different branches for discussion, 
including this branch here, ' so that every member will have 
an opportunity of discussing it. The point is that you can
not discuss them here to-day. So we are giving you all a 
chance in this amendment of Mr. Duggan’s to discuss them 
to your heart’s desire-—the Good Roads report and every

sewage disposal works, 
quite up-to-date at the present time—even enlargements haveother report.

MR. MARCEAU : I quite agree with Mr. Tye that these 
should be referred to the different branches for dis- been made.

With respect to this report I think we should receive it
The chairman of

reports
cussion and suggestions.

DR. GALBRAITH: Unfortunately for myself I did not
How is the

but not adopt it, as was done last year, 
the committee is not here. Mr. Kennedy and I are the only

I think we shouldhear Mr. Duggan’s amendment very well, 
vote on these reports to be decided? two of the committee who are present, 

be permitted to report again next year.
THE PRESIDENT: I want to get your ideas as to 

whether this meeting should! take any action in regard to
That is what I was referring to,

MR. JOHN KENNEDY : While the action we have 
taken as regards these reports is a very good one in eveijy 
respect, I have not a word to say about it, but what shall 
we do about the Senate matter ? It has been before the 
Senate for some considerable time and can we do anything 
towards getting the bill held over or something of that sort, 
because the bill is very much the contrary of what I fancy 
the majority of engineers think to be practicable, 
do anything in the matter ? Can our council take any hand 
in the matter and ask that it should be held over? I am 
sorry I have not a proposition to make, but the case is a 
rather serious one, and something really ought to be done.

THE PRESIDENT : I quite agree with you, Mr. Ken
nedy, that it is a very drastic method, but some engineers, 
1 believe, are rather in favor of it. I appeared personally 
before the Senate some two years ago, at their request, and 
I pointed out my Opinion in connection with the matter, and 
1 also called the attention of the City of Toronto Council to 
it, but they have not taken any action, 
many of the outside public generally, I think, approve of 
Senator Belcourt’s resolution, but if the society of the whole
should

Senator Belcourt’s bill, 
which prohitits the discharge of sewage of all kinds into

Mr. Kennedy suggested that theany body of fresh water, 
society should take some action in the matter.

MR. CHIPMAN : I don’t think at the present stage we 
should take any action in a matter of this kind, 
all studying these problems, and I do not think there would 
be anything gained by taking any action in the matter at

Can we
We are

the present time. 
MR. TYE: I think it would be well for the society to 

take some action in the matter. I think it would be well 
if we appointed a committee to deal with the subject, if it 

before the Senate and guide their 
I think that the Senate would’

is necessary to appear 
legislation and help them, 
be quite willing and in fact glad to have the services of a 
committee from this society. This committee should be 
composed of men like Mr. Chipman, who are authorities on 

who could help the Senate, and I think it
such an im-

In fact, a good

the subject, and
is part of our duty to help guide legislation on 
portant subject. Our committee composed of the proper 
would certainly know more about it than the members of the 
Senate, and I beg to move that a committee be appointed 
to consist of Mr. Chipman, Mr. Kennedy and Mr. Lea, to 
deal with this subject before the Senate, and that their ex- 

be paid by the society.

resolution suggesting that the matter be post menpass a
Poned until we have had an opportunity of taking it up with 
the committee, it might probably be a good thing if we can 
do it. Mr. Chipman has been taking some interest in this 
matter and I would like to hear his views on it.

MR. CHIPMAN : I have read with great interest the 
report of the committee as they appeared in the transactions.

regret to say, however, that there are some inaccuracies 
in it which should not have gone to the public. With refer
ence to the streams in the west, there was a remark made 
that typhoid fever was 
Now,
typhoid fever is epidemic in many towns distant from those 
streams, and in those towns cited the typhoid epidemic was 
in sections of the city that were not served with the water 
SuPplied from the river at all.

With respect to the pollution of Lake Ontario, there is 
a contradictory report in that statement that Lake Ontario 
VVater is the purest on 
another statement to the effect that it is badly polluted. I 
don’t think
society. Remarks of that kind, I think, should have been 
edited in 
sented.

penses
You would not wish the society to

You
MR. ST. GEORGE :

get the Senate to withdraw the bill for the present.
before them now. If

I

see, they have had it so many years 
the society do anything to hamper them in passing legisla
tion, they might give time to these different smaller munici
palities, but it might not be advisable to stop the bill. The 
committee might give advice to the Senate with reference to 
giving certain municipalities the necessary guidance.

You must not forget that the Pro
spending much money and

caused by the floods in the streams, 
all know, who have lived in that country, thatwe

MR. LEOFRED :
vincial Governments are now 
they are appointing officers every year with a special view 
of studying the question and obtaining legislation which 
would be adopted both by the Proincial and! Dominion Gov- 

So I think it is scarcely wise for this society 
The very best medical authorities

the face of the earth, and there is

ernments.
to interfere in the matter, 
in the country are working on the matter now, and are paid 

the Provincial and Dominion Governments to study the

like that does any great credit to thea report

way by the committee before they were presume
by
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seconded by Mr. Skaife, that the council take steps so that 
members of the Canadian Society of Civil Engineers be ex
empted to serve as jurors in the courts of justice of the 
Province of Quebec.

MR. HOLGATE : I think it would be rather trying to 
ask our council to assist us to escape our duties as citizens, 

avoid matters of this kind. I do not think the

question, and I think we are not quite in our place to go
We are notbefore the Senate and interfere at this moment, 

supposed to be such great authorities in sanitary matters, 
and in the analysis of bacteria as connected with the pollu-

I do not think we have thetion of rivers and streams.
knowledge in that matter to speak before thenecessary

Senate, when there are so many eminent medical men, and 
chemists studying the question, to improve the situation. I 
do not see, for my part, what the civil engineers would have 
to gain by adopting such legislation as would prevent cities 
and towns from making an outlet for their sewage system 

There is still a great deal of controversy

and try to
society should take this matter into serious consideration.

MR, LEOFRED : It seems to me we should take some 
action in this matter, because all professional men practic
ally are exempted from serving as jurors. The land survey- 

exempt, and I believe even dentists are exempt, and 
therefore I think engineers should be exempted.

If all juries were composed of en
gineers, I think we would have much better decisions.

Is this a Provincial matter or a

into any river.
the matter, and just now the cities and towns have not 

got the means to exactly satisfy the provisions of this bill. 
MR. ST. GEORGE : I have great pleasure in seconding

I feel Con

ors are
on

MR. HOLGATE:

THE PRESIDENT:Mr. Tye’s motion in regard to this committee, 
fident that the society can leave it in the hands of the men Dominion matter ?

VOICES : It is a Provincial matter.
THE PRESIDENT: Well, it seems to me 

the Quebec branch deal with this matter.
MR. ST. GEORGE: I move with the approval of the 

that this motion be referred to the local

named. should letweMR. JAMIESON: I thoroughy agree with Mr. Tye’s 
motion, and that it is in the right line, namely, to put this 
committee at the disposal of the Senate to give them adivice 
in the matter.

MR. KEEFER: I think, Mr. President, that it is a 
very excellent suggestion of Mr. Tye’s to have an advisory 
committee, and that this society should show its willingness 
to co-operate with the government and assist them to pre
vent the pollution of our rivers and streams, because, of 
course, that is a very serious and important matter, 
only question is the manner of doing it.

THE PRESIDENT: You have heard the resolution. 
What is your pleasure, gentlemen ?

MR. JOHN KENNEDY: It seems to me the committee 
is a little small.

THE PRESIDENT : I would suggest that Mr. Tye be 
added to that committee.

MR. CHIPMAN : I wish to put myself right before the 
society, before this resolution is passed. I do not wish you 
to understand that I oppose or was not in sympathy with 
Senator Belcourt’s bill, but simply that I did not think we 
should pass any resolution advocating the passing of that 
bill at the present time. I am quite in sympathy in assist
ing him in every way, and I think there are no men in the 
Dominion better qualified or in a better position to assist the 
government than we are.

MR. TYE:

annual meeting 
branch of Quebec as it is a provincial matter and they can
do as they like about it.

MR. PARENT : Mr. Chairman, if this matter is to be
have the sympathysubmitted to the Quebec Branch, will 

of this society ? It is not only necessary that we have the 
approval of the society, but that we have its sympathy.

MR. TYE : I am very much in sympathy with what Mr. 
Holgate said. I don’t think we should set an example of

I think the standard

we

The

trying to shirk our duty, as citizens, 
of juries should be raised, and not debased.

THE PRESIDENT : What is your pleasure, gentlemen ? 
(On a standing vote thé president declared the motion

lost.)
THE PRESIDENT : The next order of business is the 

reception of the reports of the scrutineers.
MR. MACKENZIE: May I ask a question?
THE PRESIDENT : Certainly.
MR. MACKENZIE : Is there any committee in existence 
under which this subject would probably come—the dis-now

integration of concrete surfaces in the intertidal space in 
sea water? If not, then I think the time has come when we 
should have a committee who would look especially into this 

It is a fact with which we are not all acquainted,matter.
and there may be some difference of opinion upon it.

MR. JAMIESON : I think our committee on cement and 
concrete specifications have power to deal with this matter, 
and we have accummulated a large amount of data and in
formation on this subject, but we have not yet been able to 
get sufficient definite information to make any report on it.

MR. JOHN KENNEDY: I agree with Mr. Mackenzie 
that it is a subject of the very greatest importance, and if 
that committee is not competent to deal with it—I mean if 
it is not within its powers—then some committee ought to

I did not mean by my resolution that we 
should appoint this committee and -bind its hands, but I 
meant to leave it entirely in their hands to do entirely as 
they thought best under the circumstances as they find them.

THE PRESIDENT : Is it your pleasure that this motion 
should carry?

Carried.
There is a letter here from Mr. 

Forrester. Mr. Forrester sends a letter on steel pipes.
THE SECRETARY : I wrote to Mr. Forrester and sug

gested that he appear at the annual meeting, and he said 
he could not do so.

(The letter is referred to the incoming council.)
THE SECRETARY : I have here a letter from Mr. 

McIntyre,
THE SECRETARY : I have a letter here from Mr. P.

THE PRESIDENT:

be appointed.
MR. MACKENZIE : I think there is not any more im

portant matter in the engineering profession in this country 
than this very subject, and the committee, I believe, must 
have ha.d that power for some years, and so far as I can 
find out not very much has been done of a nature that would 
assist the engineers who are building such structures.

In the United States the engineers there—those who are 
working along the sea coast—have very definite ideas, so 
much so that they have abandoned the use of concrete in 
sea water to à large extent, and are using stone instead.

MR. JAMIESON : I may say in regard to the remarks 
of the last speaker that this is a comparatively new question, 
and that there are extensive tests being made in Germany

M. Sauder, who writes to submit a resolution.
MR. JOHN KENNEDY : It seems to me this should 

be referred to the Conservation Committee.
MR. MITCHELL: I move that this should be submitted 

to the Committee on Conservation.
Carried.

THE PRESIDENT : There is a resolution here by Mr.
Leofred.

THE SECRETARY: It has been moved by Mr. Leofred,
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MR. JAMIESON : 
question ? This does not seem
proceeding, and it does not seem to give satisfactory resu ts

been the full number nominated.
which

February 8, 1912.
Is it in order now to discuss this 

a satisfactory way ofScandinavian Committee composed of engineers 
conducting a long-termnow, and the

and cement manufacturers, are now
this same subject, and also a great deal of work is 

in the United States. We must rely a good deal 
the result of all their tests, as far as pos- 

been doing, and I think I have got all
will be

test on 
being done 
on that and get

inasmuch as there has not
adopt the procedure of the American Society

for suggestions from all the members
Why not
is to send out a paper 
in each of the districts, and whoever has the greatest number
of votes is usually appointed ?

sible, which we have
the data on that subject to date. By next year
able to do something definite. .

MR. MACKENZIE: I beg to say that there is data 
which has not been collected; 
this country which can be seen 

So far as I know, it has not been

we

That is done, Mr. Jamieson.
Well, over on the other side these 

and they prove very satisfactory. It

THE SECRETARY: 
MR. JAMIESON:

scattered over this country 
there is data scattered over 
and the results noted.

papers are sent out 
gives every member of the society an opportunity to suggest 
for the Nominating Committee, and we must not lose sight 

fact that -the Nominating Committee should be very 
member of the society ought to

35 YMR. LEOFRED : I move that Mr. Mackenzie be added 

to the committee of the study and effect of sea 
cement work.

MR. JAMIESON : The committee already has power to 
would be very glad to add Mr.

of the
carefully selected and every 
be given a voice in the selection. It is essentially a point 
where they ought to have a say, because from that time on

water on

they do not have any say.
I would move, if it is in ordler to make a motion now, 

that this society adopt the same procedure as the American 
Society in regard to the Nominating Committee.

MR. SHANLY : I would like to say a word on the sub
ject. If I remember rightly there was a time in this society 
when we used to send out circulars to all the members at 

time that the ballots went out, asking them for
The result,

add to its numbers, but we
Mackenzie to that committee.

THE PRESIDENT : The next order of business is the
reception of reports of scrutineers on by-laws.

The next order of business is theTHE PRESIDENT:
of the ballot for the election of members.

call the attention of the 
this. Mr. Mc-

report
THE SECRETARY : I want to 

meeting to a little informality in regard to 
Allister, who acted as the chairman of this committee, was 
not elected as the chairman. The gentleman who was e ec - 
ed did not report, and perhaps the society was out of session 
before it was noted that the chairman was not attending to 
business. A substitute had to be got for him, and Mr. Mc-

Perhaps the meeting would

Carried.
THE PRESIDENT : I have much pleasure in declaring 

these gentlemen elected for the coming year, and I would 
ask the new president, Mr. Tye, to take the chair.

president, Mr. Tye, here took the chair, amidst

much

the same
nominations for the Nominating Committee, 
as I remember it, was if a man got half a dozen votes he 
might be elected. I remember I was proposed as a member 
of the Nominating Committee for one of the outlying dis
tricts, and there were, I suppose, a dozen other names sub
mitted, each of them having one vote. I myself and one 
other member had two votes, and the tie was left to the 
decision of the annual meeting, and I was elected, I sup- 
po-e, because I happened to be present, 
ally represented only two members of the society on that 
Nominating Committee. Now, if we send out ballots, as 
Mr. Jamieson suggests, it seems to me we will have the 

trouble over again. We will have any number of

Allister acted as substitute, 
confirm the appointment of Mr. McAllister.

Therefore, I actu-

(The new 
applause. )

MR. TYE: 
your

same
names suggested and none of them will have an important

to thank you very 
y hope that you will be 

(Applause.)

Gentlemen, I majority.
MR. JAMIESON : Well, while that is true in the past,

Conditions have very
for kind reception. I can 
as well pleased when the year is over.

THE SECRETARY:. Mr. President, the matter of the 
election of a Nominating Committee is one that is always 
dealt with under the by-laws by this meeting, and the mode 
°f procedure under the by-laws is suggested by counci . e 
mode of procedure which the council has adopted for the last 
two years is to request the branches to suggest two names 
at least for each office, and the annual meeting selects that 
one which commends itself. That provides for districts 3, 
4. 5, 6, and 7. The recommendation with regard to district 
No. ,, which is the headquarters, has been made during the 
last two years by the local members of the council. Recom
mendation has also been made by the same' local members 
of the council for district No. 2, which is the lower provinces

I have recommendations

that is not necessarily -true to-day.
materially changed. It is, of course, up to the members 
themselves. Of course, if the members do not feel disposed 

_ voice in the matter, very well and good, but this 
is working well in the United States and they do 

get in larger returns. They get in a very large vote, and 
the members are taking a great deal of interest in it,

It was not the

to have a
system

now
because it was satisfactory in the past.

procedure as I am proposing now, and the old, un-
that the present one will

same
satisfactory system does not mean
be unsatisfactory.

THE PRESIDENT : Is it not more satisfactory to leave
it to the branches and let them decide on whom they want? 

MR. SHANLY: The trouble is we get a scattered vote.
Each man votes independently.

MR. JAMIESON: Well, it will be representative, any-
atld in which there is no branch.
Under that method for all the districts except the Quebec 
branch No. 3, I understand that representatives of the Que
bec Branch are prepared to make a nomination. way.

MR. SHANLY : Under the present system the selection 
of the members nominated is left, as largely as possible, to 
the local branches. They are supposed to be in touch with 
their own members, and they can discuss the matter among 
themselves and send in a ballot which will represent the 
majority of their members. On the other hand, when each 
member votes independently you cannot get a majority.

only, that of J. L. 
I have the nomination of Mr.

The Ot-

For District No. I have one name
Allan.

S. Lee. For District No. 4, Mr. James White, 
tawa branch sent only one name. For District No. 5 
think Mr. Haultain is prepared to make a nomination. He

For

For District No. 2

verbally gave me the name of Mr. T. C. Irving, Jr.
istrict No. 6 Mr. Frank Lea and Mr. E. P. Fetherston- 

haugh. For District No. 7 Mr. J. C. Kennedy, Mr. E. C. 
Cartwright and Mr. H. L. Deutcher.

The PRESIDENT : Is it your pleasure that you make 
aiW a(lditional nomination to District No. t ?

MR. JAMIESON: That is exactly what I propose 
THE PRESIDENT: And each district attends to their

Why should the

now.

of the business themselves.own part
council do that? Why not leave it to the branches? Then

o 
w
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THE PRESIDENT : Is not that an amendment to thethe branches feel that they are represented, and that nobody 
else is interfering.

MR. JAMIESON : The American Society finds it very 
satisfactory, anyway.

MR. JOHN KENNEDY : Is there a branch in every

by-laws ?
MR. JAMIESON : Yes, I presume that would mean an 

amendment to the by-laws.
THE PRESIDENT : I am afraid: that your motion is 

not in order at the moment. You will have to give notice 
of your motion before the first of October, so that it might 
be brought up at the next annual meeting.

MR. KEEFER : There is one motion I would like to-

district ? I
Except at headquarters, and the 

All the others are
THE SECRETARY : 

lower provinces are without a branch, 
covered. In fact, in one district there are two branches.

make, and that I have very great pleasure in making, and! 
that is, to thank the retiring officers of the society for the 
very able manner in which they have discharged their duties.

Carried, amidst applause. 
Mr. President, and gentlemen, on behalf

MR. MYERS : I second the motion.
THE PRESIDENT : The business before this meeting 

now is the election of a representative for district No. 1.
MR. JAMIESON : Well, I asked if I was in order.
THE PRESIDENT: Well, I don’t think it is in order 

at the present time. Has anybody else any other names to 
suggest ?

THE SECRETARY : Mr. J. L. Allen is the represen
tative for district No. 2. I am sorry there was an error.

MR. RUST:
of the retiring officers and myself, I wish to thank you very 
much for the kind way in which this vote has been proposed. 
We did the best we could, and! that is about all I have to
say.

MR. LINDSAY : I feel, as one of the visiting members, 
that I voice the sentiment of all of the visiting members in 
expressing our appreciation of the kindness extended to us 
by the Montreal members. As an Irishman, I suppose I 
wear my heart on my sleeve, but I am sure you have all 
made us very much at home here, and I assure you I appre
ciate it very much.

MR. LeGRAND : As a good Frenchman, I second the

THE PRESIDENT: Well, have you any other names 
to suggest for district No. 2, in addition to that of Mr. J. 
L. Allen ? Is it your pleasure that Mr. J. L. Allen be the 
member for district No. 2 ?

Carried.
Now, for district No. 1, Mr. R.THE PRESIDENT :

S. Lea.
motion.Carried.

THE PRESIDENT : I declare the meeting adjourned.THE PRESIDENT : For district No. 3.
MR. PARENT : I am authorized by the Quebec branch 

to propose the name of Mr. E. A. Hoar.
Carried. THE DESIGN OF TALL CHIMNEYS.

THE PRESIDENT : For district No. 4, Mr. James 
White has been suggested. (Continued from last issue.)

Carried. Prussian Government Rules.—In April, 1902, the Prus
sian Government issued regulations for the construction of 
chimney stacks. Square stacks to be designed for a wind 
pressure of 25% lb. per square foot, with the centre of pres
sure at the centre of gravity of diametral vertical plane. 
Octagonal stacks 71 per cent, of the above .pressure, and 
circular stacks 67 per cent.—Engineering Record!.

Thickness of Brickwork.—Up to 150 ft. high, or 5 ft. 
inside diameter, the top length is generally one brick (9 in. ) 
thick ; above that height or diameter, the top length should 
be one and a half bricks thick, and the thickness should be 
increased by a 4%-in. set-off at every 20 ft. below the top. 
The outlet at top, and the throat or internal diameter at 
each set-off, should be of the calculated size to give the 
necessary area plus allowance for friction. Sometimes one 
hears it recommended that the top of the chimney should be 
contracted, to cause the expulsion of the gases at a greater 
velocity, and so to prevent down draught. It is said also 
that as the gases cool in their passage up the chimney they 
require a smaller sectional area to keep the velocity uniform- 
In general no attention is paid to either of these theories, 
and the section is kept as uniform as the other requirements 
will permit.

Batter.—If the diameter of the throat is kept uniform, 
and a 4%-in. set-off occurs at every 20 ft., the intermediate 
portions being of uniform thickness, a batter of 1 in 53-33 
will be given, but the London County Council insist on a 
minimum batter of 1 in 48 = 2% in. in 10 ft., and, besides 
that, it will be requisite in most cases to provide a firebrick 
lining for at least the bottom 15 ft. or 20 ft., having a thick
ness of 4% in. and a clear space from the outer brickwork 
of 1% in. to 2 in., necessitating a still greater batter.

Chimney Cap.—The chimney cap or cornice, by the Lon- 
dbn County Council rules, must not project more than the 
thickness of the brickwork upon which it rests. .It may be 
of cast-iron castings, bolted together and filled with brick -

THE PRESIDENT : For district No. 5 ?
MR. RUST: I move that Mr. T. C. Irving, Jr., be ap

pointed.
Carried.

THE PRESIDENT : For the Manitoba district—district 
No. 6—the name of Mr. Frank Lea, and Mr. Fetherston- 
haugh are suggested.

MR. LeGRAND : I beg to move that Mr. Frank Lea 
be appointed.

THE PRESIDENT: All in favor of Mr. Frank Lea 
please stand up.

Carried unanimously.
THE PRESIDENT : For district No. 7, the Vancouver 

branch, the names of Mr. J. C. Kennedy, Mr. C. E. Cart
wright and Mr. H. L. Deutcher have been suggested.

THE SECRETARY : Mr. Cartwright is not eligible. 
THE PRESIDENT : Very well, all in favor of Mr. J. 

C. Kennedy will please stand up.
Carried.

THE PRESIDENT : The only other business are votes 
of thanks to the railways of the Eastern Passenger Associa
tion, the Canadian Pacific Railway, the Montreal Tramways 
Company, the Dominion Bridige Company, the Canada Car 
Company, the McGill University and Doctor Barnes.

MR. MONSARRAT : I have very much pleasure in 
moving a hearty vote of thanks to be offered to these various 
companies and institutions and to Doctor Barnes.

MR. LeGRAND : I second the motion.
Carried unanimously, amidst applause.

MR. JAMIESON : Might I ask to put my motion that 
the Nominating Committee should be elected by ballot by 
the members at large from each district—that the members 
in each district should vote by ballot on their nominee for 
the Nominating Committee ? In other words., that the secre
tary cf each district should suggest the names.



not be carried up too quickly, 3 ft. per day being quite suf
ficient unless the work is in cement.

The solid contents C of any portion of a circular shaft, 
having- bottom outside diameter in feet D, top outside 
diameter d, uniform thickness t, and height h will be

D + V J-jcl •)C = T</z
3

and the weight will be C x weight of 1 cub. ft. of the
material.

Safe Load on Material.—Assuming best workmanship 
and material, the maximum safe load may be taken as fol
lows, being about 50 per cent, hig'her than would be allowed 
for live loads or inferior conditions.

Tons per ft. 
super.

Compression.
25Granite ........................................................................

Portland and compact limestone .......................
Hard York stone .........................................../'■-----
Blue brick in cement...............................................
Stock brick in cement...............................................
Stock brick in lias mortar.......................................
Stock brick in grey lime mortar.........................
Cement concrete 6 to .............................................
Deep clay (foundations not less than 10 ft.

from surface), gravel and compact earth. . 
Made ground rammed in layers...........................

10
8
6
9

3
i y*

Tension.
1.0Grey lime mortar (1 to 2)............

Lias lime mortar (1 to 2)..........
Portland cement mortar (1 to 3)

Foundation.—It is important to note that a tall chimney 
should stand on an independent foundation, in order that 
the settlement or compression of the soil may be uniform.

When a chimney is built close alongside 
a boiler-house, or within the four walls of 
a warehouse, it is sometimes placed on 
an extension of the other foundations and 
bonded in with other work, but this in
variably leads to unequal settlement and 
subsequent cracks in the brickwork. It 
is evident that an ideal site would be on 
virgin soil of uniform character, preferably 
firm gravel, and not over old excavations 
or a filled-in water-course, or over old 
shaft workings, although all these posi
tions have been adopted from carelessness

1.5
2.0

T

■r.

*+-p
F

I
h
11
11
1 1

•cI I
or necessity.
Principles of Stability—The principles of 
stability can best be illustrated by tak
ing a solid square brick pier, say 3 ft- 
square and 30 ft. high, weighing 1 cwt. 

cubic foot. The total weight will be 
= 270 cwt., the area of base 

the mean pressure on

1
11

1
'W

per
3x3x30x1 
3X3 = 9 sq. ft.,L"1

+w 270
hase ------ = 30 cwt. per square foot. TheFig. 6.

Resultant of 
Thrust.

passes vertically 
and cuts the centre of the base, 
blow horizontally against one side the effect will be collected 
at the centre of the face and act with a leverage of half the 
height, as shown in Fig. 6, and the resultant of the two 
forces P and W will gradually approach the outer edge of 
the base as the wind pressure increases, 
the pier could overturn on the outer edge as a fulcrum, with
out crushing, we have a case of simple leverage,

s
resultant of the weight of all the parts

through the centre of gravity of the mass 
If the wind be assumed to

Assuming that

work, or of granite or other good weathering stone, the 
separate blocks being cramped together with galvanized iron 
cramps, or with an iron hoop sunk into the top and pro
tected with cement, or of brickwork in cement.

Diameter at Base.—There is also an important rule of 
the London County Council which says : 
shaft at the base, if square on plan, must be at least one- 
tenth, and if circular on plan, at least one-twelfth of the 
total height”

Firebrick Lining.—The firebrick lining must be entirely 
self-supporting, and have a clear space behind to allow for 
expansion and contraction independently of the main 
structure, which would1 be prevented if dirt and dust were to 
get behind it. It is therefore necessary to cover the top of 
the space by an over-sailing course of bricks built out from 
the inside of the main shaft, protecting the space, but allow
ing a clearance above the lining of % in. for every 5 ft. of 
its height, to permit of its expansion when heated, 
average height of this lining is one-fifth height of shaft + 
10 ft. A common height is 20 ft., and thickness 4% in- ! 
when of greater height it is necessary to make the lower part 
9 in. thick. No air bricks should be inserted in the outer 
wall, as is sometimes done with the idea of cooling the air 
&?ace, any such openings being very detrimental to the 
draught. The only possible inlet for air to the chimney 
shaft should be through the fire-bars or over the surface of 
the incandescent fuel.

The smoke inspectors of the London County Council 
have lately recommended openings into the chimney shafts 
near the bottom to reduce the smoke nuisance, 
effect is to dilute the smoke with air before it reaches the 
chimney top, so that it is not so black when expelled, but 
Û does not reduce the actual amount of carbon emitted ex
cept so far as it tends to spoil the draught and so reduce 
the fuel consumption and boiler efficiency.

Stability.—Having drawn out the vertical section to suit 
the conditions, it will be essential to test the stability by 
calculation, but this is a somewhat complex matter and re
quires some preliminary data that will now be dealt with.

Materials and Weight—The weight of each portion of 
the shaft—i.e., between each set-off—should be obtained 
separately so that the figures can be used singly or together. 
The weight will depend very much upon the material. Many 
chimney shafts are 
stone-lime mortar, and may be taken at 112 lb. per cubic 
f°ot. Others are built of solid machine-pressed bricks, and 
has-lime mortar, and may be taken at 126 lb. per cubic 
foot. Some builders prefer perforated radial bricks and Port
end cement mortar, weighing, say, about 100 lb. per cubic 
foot. Others consider that cement is too unyielding and that 
a shaft has greater ultimate stability if it sways lightly in 
a gale, which they fear the use of cement mortar might pre
vent. The bond usually adopted is one course of headers 
to four courses of stretchers, but sometimes tall chimneys 
are built in English bond, and occasionally in all headers.

The 450-ft. chimney at St. Rollox, Glasgow, is built in 
°ld English bond. The 300-ft. chimney at Johnson’s Cement 
VV°rks, Greenhithe, is built in Flemish bond. At Gosling’s 
Cement Works, Northfleet, a 220-ft. chimney is built in

“The width of a

The

The real

built of ordinary stock bricks and ground

stretching bond.
,f)°-ft. chimney is built with three stretchers,
header.

At Barker’s brick works, Worcester, the
to one

At the Surrey Commercial Docks, the no- 
chimney is constructed with all -headers on the cir- 

eular face. For the 100-ft. chimney at Farringdon Street 
G°ods Station, Beart’s patent perforated radiating bricks 
7ere used in the circular shaft, laid all headers on external
face.

ft.

Hoop iron, galvanized or painted with cement wash, may 
e inserted at intervals of 5 ft. in height. The work should

THE CANADIAN ENGINEERFebruary 8, 1912.
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t 3
— = 27 cwt., andW x V>t = P x %Â, or P = W = 270 x
30

27
= 0.3 cwt.as P is made up of 3 x 30 x P, we have p —

3 x 30
ot 33.6 lb. per square foot.

Graphically the resultant will pass through the extremity
Now, this is simple,of the base, as shown by dotted lines, 

but it is not true ; the brickwork on the extreme edge would 
crush, and the pier would therefore overturn with a some- 

In practice we do not want ourwhat lower pressure, 
structures to overturn, and in order that they shall be safe 
when first built, we cannot allow any tensile stress on the 
inner edge. We therefore want to find what position the re
sultant must occupy for the pressure on inner edge to be 

It will be observed that the wind, beingreduced to zero., 
a horizontal force, cannot add anything to the vertical force 
due to the weight of the structure, but it can increase the 
intensity of the pressure on a part of the base by forcing 
the resultant over towards one side and so altering the dis
tribution. While the resultant is in the centre of base the 
pressure is uniform, as shown by the ordinates in Fig. 7> 
and as the resultant travels over to one side the pressure in-

-he*- Sfcf•- #r ->

Fig. 9.Fig. 8.Fig. 7.
Resultant of Thrust: Reaction According to Position

of Resultant.

as the maximum wind pressure instead of 33-6 lb., as found
This will produce a maximum Infor simple overturning, 

tensity of pressure upon the base of 30x2 = 60 cwt. =3 tons 
foot, which is below the safe limit, but we can- 

it without reducing the pressure below zero on
per square 
not increase
the inner edge, and although this might under certain cir- 

be permissible, it is not generally considered de-cumstances 
sir able in the case of tall chimneys.

It will be well to use this illustration of a solid pier a 
little longer while we consider another point. Referring to 
the last figure, we can put the result another way. Making 
a plan of the base, as in Fig. n, we can draw a triangle 
inside as shown by the ordinates, or shading lines, and if 
the base of the triangle represent the maximum pressure, 
then the ordinates show how the pressure reduces towards 
the inner edge. But we may look at it from another point 
of view, by assuming all the energy of resistance to be taken 
up by the particles within the triangle, so that they are all 
exerting the same pressure, while those outside the triangle 
are exerting none. This would give the same result, and it

Fig. 15.Fig. 13.Fig. 11.

Fig. 16.Fig. 14.
Resistance Areas of Different Sections.

Fig. 12.

and diminishes at the other, as in Fig.creases at one edge 
8, until finally the ordinates form a triangle, as in Fig. 9. 
This occurs in a rectangular base when the resultant falls 
at the extremity of the middle thirdi, and is the origin of all 

1 false notions with regard to the efficacy
of the middle third. The resultant falling

Theexplains better what is meant by resistance of area.
of gravity of the shaded triangle is the centrecentre

of effort of the resistance.
Application to Chimney Shafts—The reason so much 

time has been spent over the plain brick pier is that 
shall be able to deal with complex chimney shafts the more 
readily. Nearly all the different forms of bed joints can be 
redb-ced to a few simple diagrams. These are collected to
gether in Figs. 11 to 16, the shaded part being the resistance

Another

we

within the middle third means no more 
than that the pressure then does not fall 
below zero on the inner edge ; there is no 
guarantee that it may not be exceeding 
the safe load on the outer edge. On the 
other hand, there are many cases where 

B. the resultant falls beyond the middle third, 
r nd the structure is still only loaded with
in safe limits. In each of these examples 
the area of the shaded part, representing 
the forces of reaction, will be found equal, 
and it follows as a necessity that the 
maximum pressure indicated by the tri
angular Fig. 9 is double that shown by 
the parallelogram Fig. 7. 
find the wind pressure to limit the result
ant to this position we have to consider 
the altered leverage of the resistance ; the 
weight of wall acting through its centre 
of gravity, Fig. 10, has now only a distance 
of %t to the resultant, or centre of ire- 
action, which is the virtual fulcrum ; 
therefore have the equation.

of effective resistance, of each.area, or measure 
form of section may occasionally be found—viz., square, with 
two buttresses on each face—the resistance area of which 
would be found in a similar manner to the preceding, and 
the centre of gravity would be found experimentally by cut
ting out the area in drawing paper and suspending it from 
two points. These shaded portions have been described as- 
resistance areas, although they correspond! exactly with the 
inertia areas for a neutral axis coinciding with one edge. 
The reason is that in calculation account is taken of the 
actual conditions—viz., a uniformly distributed load, and 
a bending moment producing compression on one side and 
tension on the other side of a neutral axis passing through

"H"

: «
h

w

W-iJ-ite In order to*_
IPry
N 1

the centre of gravity of. the section.
General Formula for Stability.—The general formula for 

a structure subject to a direct stress, and also to a bending 
moment is

1
Fig. 10.

Resultant of 
Thrust.

MMwe
k — m------K = ;« + —

ZZ
W X Wt 270 X 3 where K = maximum intensity of pressure in tons per sq. ft- 

k = minimum intensity of pressure in tons per sq. ft- 
m = mean ditto, due to direct stress, tons per sq. ft- 
M = bending moment in foot-tons.

Z = modulus! of section in foot-units.

W x 'M = P x %/z whence P = =9
%h 3 h 3 x 30

9
= 0.1 cwt. =11.2 lb. per square foot.cwt., and p =

3 x 30
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It will be found that—
Square. Octagonal. Circular. 
. VsD 
. MD

l = for solid section .. 
“ average hollow 
“ infinitely thin

J4D
HDMD.......... 14 D

satisfied with these approximations,and many designers are 
hut for important work the exact distance should be obtained 
graphically or by exact calculation.

Ascertaining Stability.—Now the stability can be worked
T akingout from these diagrams and formulae in two ways, 

the 3-ft. brick pier as an example of a solid, square-bed 
joint, Px = Wy, but y~%D—1= %D— /D = J4D, and x = 

J4D W D
Kh, .-. p = W x------= —x—, &c., as already worked out,

%k 3 h
when -p was found = 11.2 lb. per square foot, and K = 3 tons

270

Per square foot. And by the second method m = =------=±
9

M = p xhxD x Ah x coe//=n.2 x 3030 cwt. = 1.5 tons, 
x 15 x 1 = 15,120 ft.-lb. =6.75 ft.-tons.

3’ 27
— = 4.5 ft. units.= J4D3 = —

6 6
6-75

_ 1.5 + ------ = 3 tons per square foot asK = m + —
Z 4-5

before.
In practice it will generally be necessary to work the 

other way round, and to make allowance for the taper of the 
portion under consideration, the stability of a chimney being 
usually measured by the maximum safe wind pressure, 
know the maximum pressure on the bed joint will be twice

We

W
then the area must be suchthe mean pressure, K = — x 2,

A
that K does not overstep the limits previously laid down by 
the tables of safe loads on materials.

(To be continued.)

This applies to all cases where the stress on the inner 
edge is not reduced below zero, and to such other cases as 
permit of a tensile stress.

d- deviation of centre of pressure when pressure be
comes zero at opposite edge.

A = area of bed joint.
Z

then d = —
A

Also let—
W = superincumbent weight in tons.
A = area of section in square feet.

1 = distance from resultant to edge of section in feet. 
D = outside diameter or width in feet.
d— inner diameter or width in feet. 

Then for solid square, Fig. n—
A = D2, Z=^D, Z='/6D3 
for hollow square, Fig. 12—

2D2-D2 D l-d'
, Z =A = D2—d2, 1 =

6D6D
for solid octagonal, Fig. 13—

V2-1

D3A = 2 ( V 2—2 ) D3, Z=aâD, Z =
4

for hollow octagonal, Fig. 14—
D l-d*D2-^2 V2-1

-, Z =A=(2V2-2)(D2-<Z2),'Z=^ X X
DD 4

for solid circular, Fig. 15—

A = -D\ l = #D, Z = — D3
4 32

for hollow circular, Fig. 16— 
D2—d2 D1—d'

-, Z =A = -(D2—d2), l =
DD4

and if A be made use of to find Z, 
Z = for solid square .......... A x 54 D

D2—d'
A x Vb“ hollow square

D
A x H D“ solid octagonal

D2—d1
Ax H“ hollow' octagonal

D
A x HD“ solid circular

D2—d*
A x H‘ ‘ hollow circular

D

STRENGTH VALUES FOR STRUCTURAL 
TIMBERS.*

By McCarvey Oliver, Director Foreot Products Laboratory.

This circular brings together in condensed form the 
average strength values resulting from a large number of 
tests made by the Forest Service on the principal structural 
timbers of the United States. These results are more com

other publications of the Service, a list 
the end of this circular, while most of

pletely discussed in 
of which is given at 
them have also been furnished to the American Railway En- 

Maintenance of Way Association and to various 
with the revision of the building laws 

of different cities. Their publication in the present form 
them available for quick reference by engineers, archi- 

of structural timbers.

gineering & 
commi'tees charged

makes
tects, builders, and other users

made at the laboratories of the ForestThe tests were . . .
Service in co-operation with the following universities : Fur- 
due University, Yale Forest School, University of California, 

University of Washington, UniversityUniversity of Oregon, 
of Colorado, and University of Wisconsin.

The Yellow Pine Manufacturers’ Association, the E. P. 
Burton Lumber Co., the Redwood Manufacturers’ Associa
tion Oregon & Washington Lumber Manufacturers Associa
tion’, and the Pacific Coast Lumber Manufacturers’ Associa
tion furnished, without cost, much of the material upon 
which the tests were made. Tests upon treated timbers, 

round mine timbers, and other structuralpoles, crossarms, 
forms are now being carried on.

Results__ Tables 1 and 2 give the average results obtained
green material, while Tables 3 and 4 give avar- 

air-seasoned material. The small
from tests on 
age results from tests on 
specimens, which were invariably 2 by 2 inches in cross sec
tion, were free from defects such as knots, checks, and cross 
grain; all other specimens were representative of material 
secured in the open market. The relation of stresses de
veloped in different structural forms to those developed in 
the small clear specimens is shown for each factor in the 
column headed "Ratio to 2" x 2".” Tests to determine the 
mechanical properties of different species are often confined 
to small clear specimens. The ratios included in the tables 
may be applied to such results in order to approximate the

Circular 189 Forest Service, U.S. Forest Service.*From
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3^480

2 *780 
2,720 
3,500

2,620

2*514
2,241

il
18.1
20.2
21.0
24.8
17. S 
16.3

\il
S 3

SS
19.5

16.2

J.B5
3,048

••••')
3.271
3.842

4,070

3,357
2,217
3,010

Species.

Longleaf pinc.

Douglas flr.

Shortleaf pinc...

Western larch------

Loblolly pine.

Tamarack,

Western hemlock.

lied wood...

Norway pine-----

Lbs. 
3,390 
3,470 
4.560 
3,078 
4,227 
6.750 
4,563 
5.065 
6,686 
4,220 
4,253 
5,051 
7,123 
7,780 
3.343

4,
2,432
3,100
2,713
2,903

3,
5,170
3,434
4,100
7,630

6,

3,280

I;®»*

1,000
lbs.
........... 4,800 4 by 5
1.038 4.258 4 by 8 
1,084 5,002 4 by 8
........................... 4 by 4

........... 4 by 4

6,030 8 by 5 
6,380 8 by 5 
........... 8 bv 5

1,951

s........... 5 by 5
........... 2 by 2
5,445 8 by 6
6,161 8 by 6 
5,934 5 by 4
5,005 8 by 5by‘•S S;g 4 by t

633 3,

■S 2 by 21,042 3,323 
1,301 4,823
1,35.3 4,346

4,790 .............
2,140 5,814 7 by 6 
1,923 5,403 6 by 6 

4 by 4 
8 bv 6!g
2 b?

sn2

':367. S

Lbs.
1,274

6^ 610 
7,880

1,520
6.372 
6,777 
0,378 
6,030 
5,347 
7,331
9.373 
2,120 
5,440 
6,186 
7,258 
.0,254 
6,734 
4,295 
6,167 
5,745 
4,5574,

9,400
5,640

4,428
3,353

5*033
4;io6

5,204 
6,904 
8,470

0.50
.51

:5
:S
:S

1.00
.54

:8
.92

1.00
.57
.62

i:8
.81
.47

:8
:3

l8
:S

1.00

L.8

:S
' •«'

:&
L5°2

22. 2 16.0 
23. 4 17.1
19.0 8.8
18.4 23.9
20.0 13.7 
15.9 13.9
20.8 13.1
14.9 12.2
19.0 16.4 
17.0 12.3 
16.0 12.3 
16.0 12. 4
12.2 22.5 
14. 2 13.7
18.3 21.9 
17.8 23.4 
13.6 27.6 
16.1 26.8
20.5 7.4
20.2 5.0
21.3 4.7
19.8 4.7
22.9 4.9
21.1 5.0
19.5 9-1
17.6 6.6
23.0 15.1
14.4 9.7
11.3 16.2
17.7 17.8
17.9 19.4
26.3 22.4
16.1 17.7
15.9 15.2
13.1 24.4
13.8 1Î. 4 
13.8 24.8
13.7 20.7
15.2 18.8
16.7 8.1

Long-leaf p 
Dougly fir

Short-leaf pine.

Loblolly pine.

Tamarack.

West hemlock..

Redwood.

Norway pine..

F.S.atE.L. M.ofR. M. of K.

52 20.2 
465 22.1732

581
638
613

a 85 

?fo ::::
1,135

193 15.0 905491
526
735
602 156* ’ii.*3 L115
679
715

697* * 60* 14.0 879

iâi 17..7 . 924514
431
488
548 *95* 12.4 671
610
500
470
498
511
429
564 ...................................
924 -14 11.9 1,145

Species.

CalculatedM. of E.F. S. at E. L,

21.8

29.7

35.8

47.0

83.2

39.2

65.7

84.2

26.7

6 by 4 6 30 48.7 434 54

Lbs.
568 44

Inches. In.

4 by 8 iè 259* 3Ô. 3 570 531

4 22 25.3

6 by 8 16 24 33.7 368 77

Compression J. to grain.Compression 11 to grqin.

0.86
1.01

:S
1.00
.81
.52
.77

1.00

L

à
i. h 
.94

:S:. 44 
.83

1.00 
1.11
.91

1.00

:Sit:ii
>:S
:«l

i!&
1.17
1.381.15
1.00

>:S.83
LOO

L0994,
4,193 
3,147 
4,120 
3,580 
3,735 
4,950

3,0
3,73,721 
:i. 160 
3,593 
5,227

3,851 
3,403 
4,360 
3,185 
3,234 
3,265 
3,519 
4,350 
3,276 
3,376

3,094094
030

44,100 
2,914 
2,712 
3,875 
3.516 
4. MO 
3,734 
3,787 
4,412 
3.506

il
4,

2,674
2,808
2,394
3,6273,6
2.2
3,

Calculated
shear.

p;
U P

C5

Note.—Following is an explanation of the abbreviations used in the foregoing tables: 
F. S. at K. L.=■ Fiber stress at elastic limit.
M. of E.—Modulus of elasticity.
M. of R.*= Modulus of rupture.
Cr. sir. at E. L.“ Crushing strength at elastic limit.
Cr. sir. at max. Id.—Crushing strength at maximum load.

If Structural timbers are seasoneddue to seasoning, 
slowly, in order to avoid excessive checking, there

theInshould be an increase in their strength, 
lk-ht of these facts it is not safe to base working 
stresses on results secured from any but green material. For 
a discussion of factors of safety and safe-working stresses for 
structural timbers, the reader is referred to the report of the 
committee on wooden bridges and trestles cf the Railway 
Engineering & Maintenance of Way Association published 
in the Association Bulletin 107.

Table 4.—Compression and Shear Tests on Air-Seasoned 
Material.

Compression || to grain. Compression J_ to grain.

M of R.

I! k
IP

Species.

Longleaf pine.. 

Douglas fir.........

Douglas fir (fire- 
killed)..............

Shortleaf pine..

Western larch..

Loblolly pine..

Tamarack.

Western hem
lock

Redwood,

Norway pine..

Red spruce. 
White sprue

Lbs.
0.83 6,710 0.74 
.85 6,453 .71

5,439 
6,460 

. 72 6,500 . 72

. 75 5,745 . 63
1.00 9,070 1.00
.76 5,983 .72

5,178

:S:2

.63

.61
.71
.71 S :»

5,352 . 65
8,280 1.001.00

:8 tZ :S
:8 K :8
i fâ L|
•75 5! 503 . 71

t8 ?:?fo 1.S 
?:| | 

roo 7:251 too
IS :8

L.S ISS
lS l8

1 .:8
:S 5,279 . 76

4,364 . 62
3,753 .54
4,079

:8
:8 t 

1.00 6,

°:S MS °:™
l8 :S 1:8

:8063
980 LOO

6,

L00 5,’MO L00
.72 3.288 . 63

1.00 5,185 1.00

Species.

Longleaf pine.

Douglas fir.

ouglas fir (fire- 
killed).................

Do

Shortleaf pine-----

Western larch___

Loblolly pine.

Tamarack,

Western hemlock.

Redwood.

Norway pine.

Red spruce... 

White spruce.

Table 3.—Bending Tests on Air-Seasoned Material.

Table 2.—Compression and Shear Tests on Green Material.

strength of the species in structural sizes, and containing 
the defects usually encountered, when tests on such forms 
are not available.

A comparison of the results of tests on seasoned 
material with those from 
shows that, without exception, the strength of the 2 by 2-inch 
specimens is increased by lowering the moisture content, but 
that increase in strength of other sizes is much more erratic. 
Some specimens, in fact, show an apparent loss in strength.

tests on green material,

Tab'e 1.—Bending Tests on Green Material.
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THE EMPLOYMENT OF ENGINEERS.

At various times, in the columns of The Canadian 
Engineer, we have referred to the employment of en
gineers from outside Canada. In many cases our remarks 
have been challenged as being unfair to the outside 
engineer. Let us quietly and dispassionately look over 
the situation and see how matters stand.

In a recent address to the students in engineering 
in the University of Toronto, Mr. M. J. Patton, repre
senting the Conservation Commission, stated that ;n 
gathering information and data from various sources for 
the compiling of the recently published “Reports on the 
Water Powers of Canada,” those in charge of the work 
were surprised to observe that so large a proportion of 
plans for the hydro-electric development being carried 
on in Canada were prepared by foreign engineers. One 
of the students, in reply, said he hoped the Conservation 
Commission in their work would remember to 
positions for the Canadian engineers, as it was becoming 
very difficult for the young graduate to obtain work 
along an engineering line. The above example, coming 
as it did from an official source, carries some weight, 
and we are constrained to ask, Why it is that 
consulting engineers are not doing this work?

One of the main objections to the employment of 
foreign engineers is the fact that a knowledge of local 
climatic conditions is essential to the success of 
gineering work. The design of hydro-electric installa
tions, of sewage disposal works, and of many other de
partments of the engineering profession, are governed in 
a great measure by ice, snow and frost, and 
can do full justice to the work unless he is thoroughly 
acquainted and accustomed to the conditions. A conse
quence of this lack of knowledge is to be seen in the 
results of the recent installation of a central heating 
system for one of our large institutions of learning. 
This system was designed by a firm of consulting en
gineers from the United States, although the institution 
in question is government supported, and has on its 
list of engineering graduates dozens of men whose ex
perience and training fit them for this work. This firm 
installed a gravity heating system against the opinion 
of many of their graduates, and the institution in ques
tion is now reaping the harvest in lack of heat and 
increased coal bills. Many similar instances might be 
quoted, but this particular one is rather flagrant. If the 
institutions which are turning out engineers will not use 
their own graduates, where can work be found for them?

We publish a letter this week from a Canadian, at 
present employed in the United States, who feels that 
we were unjust in our remarks a short time ago. The 
writer, however, does not appreciate our stand in the 
matter. There is certainly no objection to men from 
other countries coming to Canada and taking up their 
abode here. In fact, many of our engineers have done 
this very thing. They have, however, become Canadians. 
Likewise, many Canadians have left this country to take 
up work in other lands, and the writer of the letter men
tioned is one of these. The engineers who come here to 
stay, and who come to take junior positions, will in 
turn become Canadians. On the other hand, it will be 
found that there is strong objection to foreign consulting 
engineers doing work in this country which can be done 
equally well by our own engineers.

The public bodies of the country should be the first 
to appreciate this principle and lend it their hearty 
support.

conserve

our own

en-

no man
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article of The Monetary Times which toldquoted a recent 
that in six years, 36,710 people have been killed or injured 
in Canada in accidents on steam and electric railways, at

This is at the rate of

EDITORIAL COMMENT.

The series of articles on “Contracts for the Supply 
from the User’s Point of View" is tires, and by industrial accidents.

In other words, every day during thatof Electric Power . . .
finished in this issue. We shall be glad to furnish the 
article in pamphlet form if there is sufficient demand 
from our readers.

q,i77 per annum, 
period 25 persons have been killed or injured. The Board, 
he said, could help to minimize this appalling record, so far 
as Toronto is concerned, by assisting to improve traffic rules, 
automobile speed regulations, the abolition of level street 
railway crossings in congested areas, and in many otherThe old haunt of the student in vacation time has 

been cut off. The new regulations for fire rangers in 
Ontario have been issued by the Department of Lands, 
Forests and Mines, and in all the long list of rules the 
word “student” does not appear. The student in his 
intervals between study must find some other means o' 

than canoeing and meandering through the

ways easily apparent.
It was hoped, continued Mr. Somers, that early and ser- 
consideration would be given by the Dominion Govern- 

of the Welland Canal. In this
ious
ment to the enlargement 
connection, he suggested that in planning for the enlarge
ment of the Welland Canal it might be well for the 
government engineers to consider the question of incidental 
power production. Great plans for the development of power 
plants on the St. Lawrence above Montreal indicated that 
the Cornwall and Soulanges Canals may be cut out of the 

and replaced by deep waterways created in connec-
dams. If the expectations 

realized,

employment 
northern wilds.

The first of a series of articles on the _ “Principles 
of Specification Writing” is printed in this issue of The 
Canadian Engineer. When the series ,s complete we 
will publish the series in pamphlet form. Th subject 
specification writing is an exceedingly imp. 1 tan 01 e, 
and far too little attention is devoted 1 o it. . W e are 
pleased to note that the Faculty of Applied Science a 
Engineering of he University of Toronto has taken the 
matter up, and Mr. C. R. Young, the author of this 
series in The Engineer, will deliver a short course on 
the subject to the students in engineering.

system
tion with the building of power 
of the promoters of these and kindred projects were 
the deepening of the St. Lawrence channels might be a 
source of profit to the people of Canada instead of a heavy 
bill of expense. While the proximity of Niagara and its great 
power plants must lessen the immediate value of power de
veloped in connection with the enlargement of the Welland 
Canal, it must not be forgotten that the operation of t e 
canal would require the pouring of a large volume of t e

Thorold. Should « 
locks of

of Lake Erie over the escarpment at
truth in the rumor that six or seven

waters
LETTER TO THE EDITOR. there be any

great depth and capacity are to be substituted for the large 
number of small locks on the present canal, the waste water

source otThe Editor : , . . .
Sir —Many Canadian engineers engaged in their pro

fession in the United States, like myself, temporarily or 
otherwise, will regret your ironical remarks on the ap
pointment of a St. Paul man to the city commissionership
of Moose Jaw.

It is to be hoped that many Canadian engineers at 
home will approve of the broadmindedness of the city of 
Moose Jaw in selecting the man who was considered to 

fitted for the position, irrespective of nationality. 
The West has welcomed farmers and others from 

the United States to aid in building up the country. 1 he 
engineer has been defined as a man who makes two 
blades of grass grow where only one grew before. Why 
is it not as consistent to select an engineer from the 
United States to help build up a city as it is to import 
Ameiican farmers to develop the country?

DONALD F. McLEOD, City Engineer.
Ithaca, N.Y.

from these locks might well become an important
if utilized for power production.revenue to the government

Mr Somers suggested the study of the lake levels by
reduction ofthe Associated Boards of Trade, stating that a

three feet in harbor depth is a serious calamity. Many
made regarding the good

two or
excellent suggestions weie also 
roads movement and these, we expect, will receive the a.-

and other authorities. 
Mr. Somers recommended

tendon of the Dominion Government 
It was pleasing to note that

earnest attention to the question of fire waste, and advise 
the support of the Board of Trade to the appointment of a. 
provincial fire marshal. Too few public men and bodies are 
giving their thought to Canada’s appalling record of r

be best

losses.
food and drug laws, theThe strengthening of the pure 

bringing of radial railways to the heart of Toronto, the ap
pointment of a properly qualified industrial commissioner 
for Toronto, the present conservative valuation of Toronto 
real estate, were other matters discussed by the president, 
who also reminded his hearers that the advice of the Royal 

technical education is eagerly awaited. It 1 
the membership of the Board will be 3,000 by the

Commission on 
hoped that 
end of the year.

In connection with the radiais, Mr. Somers said there 
were remunerative opportunities awaiting the enterprise ot 
market gardeners around Toronto. Only a comparatively 
small proportion of the garden produce consumed in Tor
onto is grown in the immediate neighborhood. Secretary 
Wilson, of the United States Department of Agriculture, the 
other day drew attention to the question of utilization ot 
lands near large cities, so that their markets for foodstuffs 
could be supplied with home-grown products. Only recen iy 
15,000 tons of potatoes reached New York from Scotland o 
New York City consumption.

IMPORTANT NATIONAL QUESTIONS DISCUSSED

brought to theMany unusually important points were
council of the Toronto Board of Tradeattention of the new 

on Thursday by Mr. G. T. Somers, the president. After 
statistics respecting Toronto’s remarkable growth,

actual movement for
quoting
Mr Somers urged the initiation of an
Ae immediate settlement and development of Northern On
tario. He showed that the continued industrial and business 
growth of Toronto and Southern Ontario would depend to 

the North, especially in view of the manu-
some extent on 
factoring tendencies in Western Canada.

The president also referred to the great loss of life and 
' the large number of accidents in Toronto last year and

3 CD
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loss of time to all concerned and perhaps considerable 
financial loss as well.

THE PRINCIPLES OF SPECIFICATION AND 
AGREEMENT WRITING.

Scope of the Proposed Discussion.
In the hope that some assistance might be afforded 

to those who are interested in the improvement of the 
present character of specification and agreement writ
ing, the writer proposes to discuss the principles of the 
subject in this and succeeding papers. What is said 
will not concern the merits of, or the desirability of 
specifying, any type of construction, design, detail or 
method, but, rather, the art or science of fully, accur
ately and unambiguously describing the features and 
details which already have been adopted. The method 
to be followed will therefore not be the quotation of a 
number of authoritative specifications from which the 
reader could select such portions as appeared to be ad
apted to his own work, but, instead, it is proposed to 
state and illustrate in so far as possible the fundamental 
principles upon which all specifications and agreements 
should be based. By a thorough understanding of these 
principles, and only by such means, is it possible for 
anyone to prepare satisfactory instruments of this 
kind.

By C. R. Young, A.M. Can. Soc. C.E.*

(Registered in accordance with the Copyright Act.)

First Article.

INTRODUCTION.

Present Status of Specification Writing.
Probably no detail of. engineering work is given 

loss attention in proportion to its importance than the 
preparations of specifications and agreements, 
engineers regard the task as a piece of unavoidable 
drudgery to be met with rare stoicism and gone through 
as quickly as possible. Hence, in office vernacular, 
specifications are said to be “ground out,” not “writ
ten.

Most

In addition, they must only too often be prepar- 
ed in an absurdly small remnant of time left between the 
completion of the plans and the calling for tenders, or, 
indeed, even after the invitations to tender have been 
'ssued or the advertisements published. Little thought 
can thus be given to the foundation of specifications 
0n fundamental principles, and although each new un
dertaking of the engineer or architect nearly always dif
fers materially from any other upon which he has been 
enffaged, necessitating perhaps some important depart- 
Ure from former practice, no attempt is generally 
'ï'ade to prepare a specification fully comprehending 
aH the new and changed conditions. Instead, an ample 
collection of old specifications is gathered together and 
fr°m this

Because of the limitations of available space it will 
be necessary to confine the present discussion to the 
commoner forms of construction contracts, 
is fully recognized that many things might profitably be 
said concerning the distinctive features of specifications 
and agreements for the various forms of “secured- 
cost” contracts, attention will be chiefly directed to the 

contract, the one most commonly 
employed, and the one nearly always adopted in pub
lic works.

While it

unsecured-cost

one and that one clauses are chosen which 
aPpear to be adapted to the case in hand, and with the 
ff°°d offices of the scissors and the paste are jumbled 
logether to form the new document. It is therefore not 
rpmarkable to find that litigation arising out of Construc- 
lon Contracts is sufficiently frequent and protracted to

elicit
file engineer or architect responsible for the work.
Necessity for Increased Care and Thoroughness.

The engineer’s success and his reputation with the 
general public,
Pends, alike demand greater care in the preparation of 
sPecifications and agreements. Nowhere is haste more 
Productive of sinister results than in this work. There 
are occasions in the consideration of any engineering 
Undertaking when only the general features are of im
portance and indeed when the widest and most general 

lew possible of the entire project should he taken in 
°rder that it may seem as a whole in its true perspec- 

e and in proper relation to existing conditions. But 
en it comes to the preparation of specifications and 

^Sucements, the “promoter” attitude of mind must give 
In ^ cf°se and painstaking scrutiny of details,

this work clearness, definiteness and strictest accur- 
particulars are of the utmost consequence. 

°h a result can be secured only by the exercise of 
^ ^c. and thoroughness in the work. The slighting of 

1 s and the covering up of ignorance and lack of 
as ,, consideration of the subject by such expressions 
en . fhe work shall be done to the satisfaction of the 
^ g|neer,” while apparently effecting a present saving 
__lrne are almost certain to later entail a much greater

The Engineer’s Limitations.
It is obvious, of course, that the engineer cannot 

saf "y dispense with the services of the solicitor, as a 
result of gaining some little acquaintance with the prin
ciples of contract law. No one with experience will dis
pute the old observation that “A man who is his own 
lawyer has a fool for a client.” 
however, a lawyer is not consulted in any event, and if 
the engineer has some familiarity with the essentials of 
proper specifications and agreements, his work is like
ly to be much more satisfactorily performed than if he 
does not possess such information.

PRELIMINARIES TO THE CONTRACT.

Procedure of the Owner in Allotting the Work
When a person, company, municipal corporation or 

government, and which for brevity we may call the Own
er, desires to carry out a piece of engineering construc
tion, he, or it, procures the services of an engineer or 
architect specially skilled in the particular class of work 
under consideration and who in continuous consulta
tion with the Owner develops designs and details con
forming to the needs and purposes of his client, 
latter not generally possessing the knowledge, exper
ience, plant or organization essential to the successful 
and speedy prosecution of the actual work of construc
tion prefer^ to delegate the risks and responsibilities in
cident to such a project to someone else especially quali
fied to undertake them, and at the same time, before 
commencing work, to ascertain with some accuracy 
the final cost and the time of completion. It is not in 
general desirable for him to entrust both the prepara
tion of designs and the actual work of construction to

a great deal of popular comment unfavorable to
For most contracts,

upon which his ultimate success de-

The

Proper

T Consulting Structural Engineer, 318 
*fe Building, Toronto.
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of the contract, this practice is thereforeto be a part 
manifestly erroneous.

one person or firm, because on one hand, the engineer 
or architect is not likely to possess the specia experience 
or organization required for the efficient performance of 
the work in the field, and on the other hand most con-

especially well qualified to ad- 
troublesome en-

OF AN ENGINEERING 
CONTRACT.

THE COMPOSITION

struction firms are not 
vise the Owner concerning the more

architectural features of the project, bur- 
check would be lost, if the Owner

Length and Amount of Detail.
The character of the work in hand is the most im

portant factor in determining the length and amount of 
detail in an engineering contract- Where the work is 
simple or of small extent a letter from the Contractor 
to the Owner offering to supply all materials and per
form all labor for a certain consideration may be sut- 
ficient. If the communication refers to a plan or sketch 
furnished by the Owner it should contain the Contract
or’s pledge to execute the work in accordance with such 
plan or sketch. On the other hand, the Contractor may 
himself submit a plan with his letter setting, forth what 

do for the compensation mentioned. The 
brief character when the

gineering or
ÏÏ5 «oVa« his^cie who,,, I. .he hands* person.

If the latter proved dishonest, the Uwr
ly deceived with little risk of detection. Thu it has come 
to pass that the Owner commonly places the actual work 
of construction in the hands of a third party, called the 
Contractor, who supplies all matertals, performs all lab- 
or and delivers up to the Owner in a stated time the 
desired structure, work or article, complete and ready

for use.
Preparation of Plans, Specifications, and Agree- 

ments.
In order that the Contractor may 

what is required by the Owner, and also that the Owner 
may ensure his being supplied with what he agrees to 
payY for, the latter’s engineer (or architect) PrePa^s 

or written statements of the work to be perfo 
the business relations which the Owner pro- 

shall subsist between himself and the Contractor 
during the progress of the work. Those requirements 
which can best be shown graphically, such ^ dimen
sions shape and size of parts or quantity and distribu 
tion of materials are preferably embodied m P anJ’ ^h‘‘= 
the quality of materials, workmanship and methods 
construction lending themselves readily to written de
scription are set forth in specifications. In the latter arc 
also stated certain general relations as of authority 
which it is proposed shall govern the Owner and th 

their representatives in the actual physica 
A formal agreement is also

he proposes to
specifications are also of very 
Owner purchases a machine, article or commodity cover- 

which is subject to some degree

The

know precisely
ed by letters patent or
of artificial or natural monopoly, and which is therefore 
produced in accordance with the Contractor’s and not the 
Owner’s ideas. Unless competition is very keen, manu
facturers are not eager to supply machines or other 
articles to special plans and specifications prepared by 
the engineer, for this cans changing the character ot 
their product, methods nd processes which had perhaps 
been arrived at and constituted shop standards after 
many years of experiment and observation. In some, in
stances the process of manufacture and the materials 
employed are secret, and, since the purchaser could have 
no knowledge of these, they manifestly could form no 
part of the specifications. The purchaser therefore does 
not usually submit plans to the bidder in the case of 
machinery, patented appliances, and many other artic.es 
and commodities, but limits his specifications to a brief 
statement of the required performance or ability to meet 
certain specified tests.

Where the piece ot construction is built in accordance 
with the engineer’s, and not with the contractor’s, ideas, 
such as railroads, canals, tunnels and often bridges an 
buildings, plans and specifications of an extensive, chai- 

be prepared, and the difficulty of framing a 
proper contract is considerably augmented. Added to 
the necessity of clearly specifying what is required in, 
and of, every part of the finished work is the need of en
suring that unfavorable natural or climatic conditions, 
difficulties of transportation or labor troubles, a 
which greatly affect field operations, shall not. precluffi 
the attainment of the desired result. Although, in theo y, 

result that the Owner is interested, ne
the Contractor

graphic 
ed and of 
poses

Contractor or

r," »= "21:the general nature of the proposed arrangement between 
the parties including the financial or other valuable con- 
«LltÎn involved and .0 this it is ejected that both 
îhe Contractor and the Owner will affix then signature, 

the award of the contract.upon
Because of the complexity and multiplicity of details 

in most constructional projects it is essential that every
thing affecting the extent or cost of the work should be 
deafly set down in writing or on plans before the award 
of the contract, not only for the information of the Con
tractor in making up his bid, but for the subsequent

the Owner s inspector and 
While oral

acter must

guidance of the Contractor,
a„ others having pieces ol

both of unquestionable in- 
and sometimes the

it is only in the
must also reserve the ght to prevent 
from continuing in a c jrse which is reasonably cert 
to culminate in failure. Many contingencies must there 
fore be provided for in work constructed to order in « 
field, and the specifications grow into many typewntte 
or printed pages. The agreement is also properly mor 
detailed than that pertaining to the simpler classes 
work already mentioned.

agreements may 
work where the parties are

(ê ,T°J unfair ov„

the other demands that all the requirements of the Own-
the Owner and theer and all understandings between . .

should be reduced to writing or shown onContractor 
sketches or plans.

The Closing of the Contract.
Having entertained bids or proposals for the work 

perilled date, the Owner awards the contract 
upon the advice of his engineer, and the successful bid
der is required to sign the agreement, specifications and 
plans which then collectively become the Contract. The 
agreement is sometimes termed “the contract,” but since 
the specifications and plans are declared in the agreement

The length and fullness of the specifications will 
also depend on the nature of the arrangement with tn 
Contractor. If the engineer prepares the complete 
signs and the Contractor is only required to constru 
the work at his shops or in the field in accordance wi 
such designs, the specifications need only deal with co

up to a s

2 2.
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«
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quired to prepare the designs and do the actual work 
of construction as well, the specifications must of neces
sity be much fuller than in the first case. Experience 
has shown that the latter method is objectionable on a 
number of grounds. In the first place it leaves the 
Contractor free to adopt many faulty features of design 
which for the sake of brevity could not all be expressly 
forbidden in the specifications, but which would have 
been rendered impossible by the engineer designing the 
work himself. Again, unless all contractors bid on the 
same design, viz., that of the engineer, those who have 
least to lose will submit low bids on questionable or 
flimsy designs of their own, which may inadvisedly be

This

Annual Meeting, January 9, 1912.

The third annual meeting of the American Society cf 
Engineering Contractors was held in New York City on the
9th day of January, 1912.

In the forenoon members of the society visited, in a 
body, the new Grand Central terminal, at the invitation of 
Mr. W. L. Morse,. Teirminal Engineer of the N.Y. Central 
& Hudson River R.R. Co. They were escorted by Mr. E. 
D. Sabine, first assistant terminal engineer; Mr. W. C. God
dard, terminal architect’s engineer, and their assistants.

It is needless to say that great interest was evinced by 
the members who were fortunate enough to view the remark
able work accomplished and still going on, which work will 
result in probably the greatest railroad terminal in the world. 
Particular interest was manifested in the method of coating 
all the steel columns, beams, etc., in the lower level with 

The mortar is applied directly through the 
“cement gun’’ by the agency of a blast of compressed air.

At the afternoon session, which was devoted to a busi- . 
pess meeting, the address of the retiring president of the 
society, Mr. W. R. Harris, was read. Mr, Harris, who, for 
nearly one year, has been located in the Canadian North- 

Regina and Saskatoon, Sask., was unable to be pre- 
He stated that even in those distant provinces much

accepted by the Owner to his subsequent sorrow, 
method also entails much trouble in case changes are de
sired, for unless the engineer has clearly shown by plans 
°f his own exactly what he requires, the Contractor will 
generally contend that his own plans supply all that 
called for in the specifications. Thus, it is desirable 
"wherever possible to have bids based not only on speci
fications but on full detail drawings prepared by the

the Contractor’s design or even

was

cement.engineer, rather than on 
0n general drawings prepared by the engineer.

Another feature of the arrangement between the 
Owner and the Contractor materially affecting the length 
ar»d amount of detail of the contract is the manner in 
yhich the Contractor receives his profit. If the contract 
is a so-called “lump-sum” one, the amount of detail and 
the care and preparation of the necessary documents is 
Hfoch greater than for “secured-cost” contracts, such as 
those on a “cost-plus-a-percentage 
fixed-sum" basis. On a “lump-sum” contract the Con
tractor naturally strives to reduce the cost to a minimum 
since the difference between his bid and the cost is all 
gain. Special _ 
the specifications to prevent the Contractor scamping the 
^0rk in order to increase his own profit.

west at 
sent.
interest is evinced regarding the work undertaken by this 
society, which is about to be manifested by the organizationand “cost-plus-a-
of branches.

We read and hear much these days relative to workmen’s 
compensation for injuries sustained, 
superficial observers show little interest in this question 
unless directly affected in legislation of this character with 
the result that many laws have been passed which, if en
forced, will be bound to affect seriously contractors and,

It goes without saying that every

Undoubtedly, many

must therefore be taken in preparingcare

In accordance with the complexity of the work and 
character of the contracting parties, construction 

'■facts may thus be composed of agreements, specifica- 
tlons and plans in varying proportions. For all, there 
should be some form of agreement, although perhaps 
laite simple, since in this is disclosed the intention of 
he parties and the general basis

'f’ent is made. Lacking such written statement, the 
'‘«aient of disputes is often attended with great difficulty, 
as an attempt must be made to prove by oral evidence 
^ might have been established by a few lines of 
Writing.

ultimately, the public, 
added expense saddled on the contractor through such laws 
is not going to be assumed by him, but must be paid by 
the owner, whether he be an individual or the public. This 
is simply a business proposition.

Mr. Harris related that during the last session of the 
local Parliament in Saskatoon a law was» passed whereby 
all workmen, except farm laborers, are entitled to compen
sation for'injuries, whether sustained through carelessness 

. This is class legislation of the worst kind, became _

con-

which the arrange-on
set-

or not
the farmer, who employs the larger part of his force onl\ 
a short time each year, is not affected, while the manu
facturer and the contractor are liable. Furthermore, the law 
is unfair in its effect on the bids of various contractors. The 

who is responsible and, therefore, is able to ootainman
liability insurance must pay the higher premiums caused by 
this Act, and, necessarily, must include such cost in his bid. 
On the. other hand, the contractor who, because he is not 
financially responsible, or for some other reason, does not 

such insurance, would not have to figure on such an 
additional expense and is thereby able to reduce his bi 1

AN ACTUAL SAVING OF WOODEN FORMS.

There are three general types of coal pockets in use to- 
the all-timber, the all-concrete, and the combination type 

c°ncrete and timber. A great many of the latter design 
been erected according to plans of Monks & Johnson, 

tchitects and engineers, of Boston, who are able to reduce 
cost of coal pockets considerably by using the forms for 
reinforced concrete work in constructing a part of the 
en walls and bins of the coal pocket. The cost of all 

per °rced concrete coal pockets range from $6.00 to $7.50 
Sü ton of capacity, but in the combination type, where the 
titnh°r,S 9n<* t'le fl°ors are °f concrete but the walls are of 
atk] cr’ the cost is generally about $5.00 per ton of capacity, 
of ^ ’n no smaA Part is due directly to the actual saving 

e forms by incorporating them in the coal pocket itself.

secure
have

accordingly.
The remedy is an organization like this society which, 

when necessary, will oppose reckless legislation and insure 
if general compensation statutes of this kind are

the
Wood
reinf

that,
deemed necessary, each man who employs labor shall be
affected equally.

A point of interest to all engineers who have to specify, 
tests for cement is one brought out by Mr. Harris, 
stated that, under the present specifications, tests required 
for cement fail to provide the safeguards anticipated. For

He
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competitors could see for themselvestail, by the fact that 
that the margin of prolt was not so large as to allow great

barrel inwhile the Usual method of taking one
sample of the material, the 

It is

instance,
every ten of a shipment as a
method of mixing the samples is not satisfactory, 
provided that, to determine the characteristics of a shipment, 
the individual samples may be mixed and the average tested. 
This may not be objectionable where the cement is used in 
massive concrete subject to compression only. In reinforced 

because comparatively thin members are

risk to be taken. __
It was agreed, however, that cost-data of itself has n 

much value unless together with it is given full details of 
the method of doing the work, the character of labor, hours 
of work and an explanation of all conditions that would affect

the cost. evening meeting the elected president, Major C.
interesting address in which he

concrete, however, 
used, this method should not be allowed.

given by Mr. Harris for his position are as

At the
E. Gillette, delivered an . . ,
pointed out that the society, although it is an association of 
contractors and engineers is, primarily, organized to do 
something for the public good. Major Gillette also pointed 

class of labor is organized, contrac-

The reasons
follows :— , . .ql

It is acknowledged that 80 per cent, good cement will
carry 20 per cent, poor cement. If the average sample of 
a shipment shows only 20 per cent, bad materia it is, ac- 

standard specifications, allowable. However, e

out that, whereas every
tors alone are not. ■ .

He stated that this society should take steps to point 
and eliminate waste in large works, waste which is often 

due to errors in design. Very few designs are made from 
the point of view of final cost, and in that respect much 

should ire suit from co-operation and interchange ot

cording to
mixing which is done with the sample is, of course, not re
peated with the bags of cement, since it would be impractic
able to take a car load shipment, mix it and remeasure 1 

the proper proportion.

out

to secure
The result is that where mixing up a batch of concrete, 

the sacks used may contain as much as 50 per cent, a 
cement, and just as likely as not this concrete may be placed 
in a portion of the structure where only the best materia 
should be used.

Again, a shipment of cement may 
of different mills, cement which may 
to setting time, fineness, etc. 
brands of cement in the same concrete 
products of several mills are placed in sacks of 
brand, it is impossible to tell by looking at the sack whether 
the contents of a car would run uniform or not, except by 
individual tests.

This question is of much importance to architects, en
gineers, contractors, and manufacturers of cement products. 
Mr. Harris recommended concerted action by this society 
with other technical societies to eliminate the foregoing e- 
fects of the present specifications.

After Mr. Harris’ address was 
election of officers was declared. The following officers were

benefit
ideas between engineers and contractors.

Another feature in contracting work, which causes the 
contractors great loss, and which, ultimately, affects the 
public, is unreasonable inspection. This requires attention, 
because unfair inspection has been the cause of much trouble 
in contract work. The United States Government, particu
larly suffers from that trouble, and it is doubtless the rea
son why it must pay much more for structures of any kind 
than private individuals or corporations.

Major Gillette recommended that the society use its 
best efforts to write on the statute books of at least one 
State a -good, complete, real law that will require fairness, 
and the avoidance of favoritism and graft in public, govern
ment state, and municipal contracts. By doing that one 

will have justified its existence over and 
again. Of ourse, it is appreciated that it is not pos

sible to legislate honesty into public officials, but, at least, 
-a valid and comprehensive law of this kind, backed by the 
active influence of a large organization, will doubtless serve 
to make the way of the trangressor much harder than it is 
at the present time.

The next point that the speaker referred to
Only too often specifi-

contain the products 
be different in regard

It is bad practice to use two 
mixture, but if the

a common

thing, the
over

read the result of the

elected * ■ ~
President—Maj. C. E. Gillette, of Philadelphia, Pa.
1st Vice-President—H. J. Cole, of New York, N.Y.
2nd Vice-President—John Marshall, Regina, Sask., Can. 
Directors—W. B. Bamford, of Belmar, N.J. ; Carl Weber, 

of Los Angeles, Galif. ; C. A. Mees, of Charlotte, N.C.
____ Gillette then assumed the chair, and after
introductory remarks he called for a report of the

This was followed by a

was the

question of practical specifications.
written that would require a miracle to carry 

out, in fact, they are an absolute impossibility; yet contrac 
constantly asked to bid on such specifications an

The result is that no

cations are

tors are
they must do it, if they want work, 
end of trouble is experienced. Ultimately the cost must be 
shouldered by the public, who is powerless to prevent it. 
Therefore, it behooves an organization like this society to 
avail itself of the unexcelled opportunity that is now avad- 

accomplish something of lasting benefit, not only

President
some

which was presented.treasurer, ,
report of the secretary, in which he outlined the work ac
complished by the society ddring the past year Among 
other things, the secretary stated that 130 new members had 
been added to the rolls of the society during 1911, an increase 
of 20 per cent, of the active membership.

followed by discussions relative to various

able to
to contractors, but also to the public.

The remainder of the evening was devoted to a talk by 
“Methods and Costs of Driving 

This was illustrated by
Mr. J. R. Wemlinger, on 
and Pulling Steel Sheet-Piling.” 
means of one hundred! and twenty-five lantern slides, show
ing all known methods of installing sheet-piling of all kinds 
in United States and foreign countries.

The headquarters of the American Society of Engineer- 
Park Row, New York City.

This was
features of the work to be done by the society, among which 
is the gathering of cost-data.

Mr. Shannon, of Jersey City, and Mr. Bosch, of Harris-' 
burg, both contractors, stated that, in their opinion, it could 
not be expected! that contractors, generally, would care to 
divulge their costs, since they usually consider this informa- 

their personal property, or what may be called their 
Mr. Frank B. Gilbreth, the well known con

ing Contractors are at 13-21
tion as 
trade secrets.
tractor, however, took the view that contractors are bound 
to benefit from interchange of ideas and publication of costs. 
He seated that if many of the contractors who bid on con
struction work only knew more about costs there would be 
less ruinous bidding than -there is at the present time. It 
has been the experience of large manufacturers . -that they 
have benefited from the publication of their costs in full de-

AMERICAN WATER WORKS ASSOCIATION.

thirty-second annual convention of the American 
Association will be held at Louisville, Ky>

the Seelbach

The
Water Works
June 3rd to 8th, 1912, with headquarters at 
Hotel. Alex. Milne, President; J. M. Diven, Secretary.

O



By H. E. M. Kensil, M.I.E.E.

The clause dealing with penalties for failure of or inter
ruption in the supply is a thorny one, but usually fully 
understood in its legal aspects by the lawyers responsible 
^°r settling- the contract. There are, however, certain con
siderations due to inherent necessities anidl probabilities in 
ordinary operation of the power plant that should be taken 
into account.

It should be borne in mind that any customer’s own 
Power plant must, and inevitably will, sooner or later break 
down or need stoppage at inconvenient times for repairs, 
and in many cases such stoppage may be seriously prolonged 
by the necessity of sending to distant points for new parts 
°r skilled workmen. The risk of lengthy interruption in 
lhe supply from a power company is less than in the case 
of a private plant, because the power company has usually 
reserve plant, a full stock of spare parts, and skilled men 

hand t0 carry out repairs. It is but seldom that a power 
company can be charged with negligence in regard to main- 
aining the supply, but nevertheless all moving machinery 

taust need stoppage at times and all transmission lines must 
oeed repair from time to time.

The conditions of the penalty should, therefore, be 
s°nable, both as to duration of interruption and -payment. 
te ,As the drafting of the penalty clause is generally

rea-

a con-
co s matter’ the following examples from some existing 

ntracts may be useful for reference:—
0). "Accidental Interruption.—This agreement to fur- 

n,sh electric 
tiop
be du

energy is made expressly subject to interrup- 
diminutions in the supply of said energy which may 

Co e to causes beyond the reasonable control of the power 
mpany, provided that in any such case there shall be an 
aement in the payment toy the customer to the power 

Woun^u amou”tin8' to twice the sum which the customer 
for H aVe pa*d ^0r actual time of each interruption 
dim' . , quantity by which the supply of electric energy is 
shaliniShed durin8' -the interruption. The power company
spect n0t be llable f°r. any further IoSs or damage with re- 
top SUcb interruptions or dimensions beyond such abate- 

cnt to the

s or

u payment as aforesaid,
the "'ntentional Interruption.—If it becomes necessary for 
tionf,UrPOSe °f repair °r other Sood cause to make an inten- 
to th lnterruptlon> the P°wer company shall give due notice 
durin Customer and make such interruption at that time 

g thc 24 hours following receipt of said notice 
easonably selected by the 

tl0n shall 
24 hour

be as shall
customer, and such interrup- 

not last for more than one hour in any consecutive 
s, nor shall the total number of such intentional in- 

Provid 1?”S amount t0 more than six in any calendar mofith, 
exten u urdlcr that, should such intentional interruptions 
be nV ,yond the above specified periods a deduction shall 
twicea if fr°m the payment for energy of a sum equal to 
a sun ,]amount which the customer would have paid for 
specified dannfi,the Periods °f interruption in excess of those

24 h!>n the ab°Ve case the supp,y was to a factory operating 
loss ,U'S a *y’ 50 that interruption at any hour represented 

to th customer.
furnish 1 bat in C3Se the Producer shall not at all times 
tOto

terr

said 
cr such

energy as aforesaid, it will rebate to the cus- 
sum as equals the charge made by it against 

y , . energy for and during the period of time
,rein energy has not been so furnished, and such

the
customer for

On'

CONTRACTS FOR THE SUPPLY OF ELECTRIC 
POWER FROM THE POWER USER’S 

POINT OF VIEW.

Vl.

rebate is hereby fixed as liquidated damages for and 
count of such failure to furnish said energy, and shall be 
received by the consumer as in full settlement by the pro
ducer of all claims and demands of the consumer for injury 
and ioss directly and indirectly resulting by reason thereof.’’

(3) ‘‘The power company shall not be liable for any 
penalty on account of breakdown of their generating plant, 
transmission line, transformers, or other apparatus, but the 
power company hereby agrees that should it make default 
after the above specified date for the commencement of 
ply in affording a full and sufficient supply of energy as 
provided in this agreement (such default not being due to 
breakdown or to stoppage for temporary purposes at a time 
agreed upon with the customer), the power company shall 
be liable to pay to the customer a penalty of $io per haur 
during the continuance of such default. In the event of ti.e 
power company failing to supply from any cause for a v. eek 
at one time or to whole days in one month, the customer 
shall have power, by notice in writing to the power company, 
to cancel this contract.”

(4) . ‘‘In case the commission or the company should 
at any time be prevented from delivering said power

by strike, lock-out, riot, fire, invasion, 
explosion, Act of God or the King’s enemies, or any other 
cause reasonably beyond their control, then the commission 
shall not be bound to deliver such power during such 
time.....................

on ac-

sup-

or any
part thereof

“If an<I sio often as any interruption shall occur in the 
service of the company due to 
than those provided for by the next preceding paragraph 
hereof, the commission shall recover and pay to the said 
corporations as liquidated and ascertained damages, and 
by way of penalty, as follows: For any interruption of less 
than one hour, double the amount payable for power which 
should have been delivered during the time of such interrup
tion ; and for any interruption of one hour or more, the 
amount payable for the power which should have been de
livered during the time of such interruption and twelve times 
the last mentioned amount in addition thereto.”
Electric Commission of Ontario.”

The above clauses cover quite a wide range of conditions 
and ideas as to how they should be

When such a clause is under consideration both sides 
are financially interested and biased; the power user often 
forgets the risk he has been running of heavy loss from the 
breakdown of his private power plant and endeavors to ex
act the largest penalty possible for any interruption, how
ever short ; the power company wish to avoid all liability as 
far as possible.

any cause or causes, other

not

‘‘Hydro-

met.

Let us endeavor to examine in a disintérested way what 
are the conditions under which it is reasonable 
penalty for interruption of supply.

1 he interruption or diminution mav occur from:—
(1). Intentional Stoppage for

to exact a

necessary repairs, connec
tion of new customers, etc. The time of such stoppage can 
generally be arranged with the customer to cause him no 
inconvenience, but the clause should call for as long notice 
as possible and guard against too long a stoppage overlap
ping with working hours. If this occurs, or if it is a case 
of a works operating the whole 24 hours, then a rebate on 
the account for power is just and reasonable.

(2). Unforeseen Breakdowns of plant, lines or other ap- 
In spite of every diligence and foresight such oc

currence must happen sometimes. When they do it generally 
causes more direct loss to the power company than to the 
the individual customer, and furthermore, unexpected and 
accidental total interruption causes heavy indirect loss to the 
power company in a loss of prestige and confidence which 
hinders obtaining new customers at favorable rates. It may 
usually be safely assumed that the power company will use

Paratus.
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principal points discussed above, it isSumming up the
suggested that the penalty clause should cover;—

for necessary repairs, etc., 
overlaps with

more than “reasonable diligence” to avoid such occurrences,
and it is not reasonable to exact heavy penalties m such

cases.
(1) . Intentional stoppage 

involving a moderate penalty if the stoppage 
the hours when supply is needed.

(2) . Unforeseen breakdown, when a 
is justified, and it is suggested that this might-be on a 
ing scale depending on the length of interruption.

(3) . Interruptions due to shortage of water, or 
ice troubles, etc., which it is suggested should be specially 
named in the contract and provided for.

(4) . Undue preference by the power company. 
“Diminution,” due to irregular voltage and fre-

have taken a con-At the same time the power company 
tract to supply power continuously and the matter of break
down is very largely, though not entirely, in their contro ; 
by expending capital in reserve plant and duplicate trans
mission lines, and employing competent and well-paid as
sistants they can very largely minimize the risk.

Furthermore, there is always some risk that a breakdown
possible will not be done to

•moderate penalty 
slid-

coal,

having occurred, the utmost 
shorten the time of interruption; to do the utmost possible 
often involves heavy expenditure to save a few hours, such, 
for instance, as sending heavy parts of machinery 'by express 
instead of freight, executing expensive temporary work, pay
ing high wages for overtime, etc. ; it is but human nature 
that heavy expenditures to save a short time will be shirked 
if there is no counterbalancing penalty, and yet even a few 
hours interruption may mean heavy loss to a manufacturer.

The end to be desired, therefore, is not to heavily pen
alize a company for an unavoidable breakdown, but to secure 
that the length of interruption is as shon as humanly pos

ts).
quency. . . (

The last three points are those which, m the opinion ot
of trouble and

which he should be
the writer, are most frequently the 
loss to the power user, and those on 
most fully protected in the contract.

It also appears advisable, though it is not usually done,
interruption lasting

cause

to embody a clause providing that an 
more than a certain time, or interruptions occurring wit

shall be sufficient cause for themore than stated frequency 
customer to cancel the contract. This leaves the customer 
an opportunity to change his arrangements if the contract is 
not satisfactorily carried out.

sible.
This might be secured by arranging the penalty on a 

sliding scale ; the penalty for the first hour could be very 
moderate and thereafter it could increase rapidly with every 
additional hour of interruption ; thus, if it was to 
$10 for the first hour and to increase by 50 per cent., it 
would be $15 for the second hour, $22.50 for the third hour, 
and so on.

(3). Shortage of water, ice troubles, or in case of a 
steam station, shortage of coal, and similar causes.

Barring very exceptional cases, these causes may be
and to

start at

RAILWAY EXTENSIONS IN BRITISH COLUMBIA.

The announcement of the provincial government’s rail- 
awaited with considerable interest. Now that 

coming into British Columbia there is urgent de- 
of transportation to and from the vast un- 

and abundant with.

way policy is 
people are
mand for means
opened districts, rich with resources 
possibilities. The government has proceeded slowly, to date

that there is a demand for 
a policy that will meet 

both Vancou- 
Vancouver Island

considered under the control of the power company, 
be avoided by reasonable foresight and diligence. Contracts 
should not be taken for the supply of more power than is 
justified by low-water records for ten years or more, ice 
troubles can be guarded against by competent engineering 
and sufficient capital expenditure, shortage of coal can be 
guarded against by providing adequate storage and using

but nowwith railway matters, 
lines, it will very probably present 
with approval. It will provide for railways on 

Island and the mainland. The line on
Alberni is in operation, and another ex- 

Canadian Pacific Railway is proposed to the 
island, which will give transportation 

of that vast undeveloped portion

ver
from Nanaimo to 
tension of the 
northern part of the 
facilities to the greater part

foresight and prudence.
The customer should be protected against interruption 

and loss from such causes, and they might well be specially
named in the contract.

(4). Undue Preference.—It sometimes occurs that a 
power company will favor one customer to the detriment of 
others. For the purpose of financing an enterprise advance 
contracts are frequently made at low rates and subsequently 
other contracts are obtained at more remunerative prices. 
When it comes, then, to a shortage of power obtainable from 
the plant as a whole or a shortage due to part of the ma
chinery being “laid off,” or to great pressure from a cus
tomer having a “pull,” or to a question of supplying addi
tional power under the terms of a contract matite at low 
rates, this undue preference is liable to affect the customer, 
and any customer is entitled to liberal protection against such 
a contingency

(5). Diminution of the Supply—It may be considered 
that variations in the voltage and frequency of supply are 
equivalent to a diminution in the supply, for such variations, 
if at all frequent or lasting an appreciable time, may 
more actual loss to the custodier by affecting the quantity 
and quality of his output than an occasional total interrup
tion. Most contracts contain stipulations on this point, but 
few, if any, specify any penalty for breach, and this being 

decidedly under control of the power company, the 
should have, and should see that he secures, ade-

of the province.
The Canadian Northern’s line to Barclay Sound provides 

for the southwestern part, and a line along the west coast 
north from Alberni, will complete a satisfactory system, 
though to make it thoroughly adequate some branches will 

large fishing and lumbering interests 
line will be of great service. The 

than one staunch steamer

be needed. There are 
on the west coast, and a

voyage is very rough and more 
has been lost on the stormy shores north of Cape Beale.

On the mainland, the biggest proposition is the line to
if Vancouver is to retain 

of the province. Mr. A. G.

sea

the Peace River district, necessary 
the trade of the northern part 
McCandless, president of the Vancouver Board of Tra c, 
has taken a special interest in this project, realizing how 
important it will be to this city and Victoria ^^tline 
the advantages of such a road before the board, and headed 
a delegation that went to Victoria to bring the matter to the 
attention of Premier McBride and his colleagues. The reply 
of the Premier was significant. He stated that the policy o 
his government contemplated a line through the territory

cause

mentioned. .
Not only will such a line of railway be the means of 

cities reaching the Peace River district country direct, 
great extent of country, which now has

north from

a matter
customer 
quate protection in this matter.

Variations of voltage and frequency were discussed in
coast
but it will open a 
entry only by trail. True, the Cariboo road runs Jlthe previous article of this series.
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Ashcroft to Fort George, and has served a good purpose. 
A railway though, will enable settlers to take up land in the 
Pemberton and Lillooet valleys, be the mGâHS Of developing" 
the timber and mineral areas, and will tap a district north 
of the upper reaches of the Fraser that are now practically 
unknown. Vancouver wants the construction of the Peace 
River line.

North Vancouver will be greatly benefited by the exten
sion of 'the Canadian Pacific Railway around the head of 
Burrard Inlet into the city on the north shore of Burrard 
Inlet. Plans have been filed at the registry office in New 
Westminster for such a line. It will not be very long, but 
will give North Vancouver" direct railway connection, some
thing it does not yet possess. Little thought has been given 
to the Canadian Pacific Railway in the matter of railway 
facilities for North Vancouver, and the proposed route is 
one of the simplest in reaching that city. It was to bring 
railways to the north shore that the bridge across the second 
narrows of Burrard Inlet was proposed, the construction of 
which is almost assured. It was concluded that, with a suit- 
nble bridge
Yukon, which holds a charter for construction to the north, 
would cross the inlet from its Great Northern connection, 
and probably go farther north.

The contract has been let for the construction of a plant 
for the Portland Cement Construction Company, a branch 
of the Associated Portland Cement Companies of London. 
This will be the second plant on Tod Inlet, Vancouver 
Island, and will be directly opposite the operating works of 
the Vancouver Portland Cement Company, established eight 
or ten years ago, and of which Mr, R. P. Butchart is gen- 
eral manager. The new plant will be one of a series to be 
constructed by the Portland Cement Construction Company 
across Canada, and the approximate cost is placed at $1,- 
000,000. The contract has been awarded to the McAlpine, 
Robertson Construction Company, which has offices in Van
couver. and which is a branch of Robert McAlpine & Sons, 
°f Glasgow and London.

Doubling of its power supply is the improvement already 
under way by the British Columbia Electric Railway Com
pany. The company has a large plant on the north arm of 
Burrard Inlet, and it is proposed to construct another tunnel 
f° Lake Buntzen and duplicate its generating plant on the 
shore of the inlet. It is proposed also to increase the output 
°f its auxiliary steam plant from 12,000 to 20,000 horsepower. 
This will give 105,000 horsepower, and the work will involve 
lbe expenditure of approximately $ 1,000,000. An effort will 
Be made to complete the work at the end of the present year. 
Hiree Doble waterwheels, with a capacity of 14,000 horse
power each, will be needed and the contract for these has 
Been let to the John McDougall Caledonian Iron Works 
Company, Limited, of Montreal. The generators will be 
manufactured by Messrs. Dick, Kerr & Company, London. 
This work will be the largest development enterprise in hand 
f°r the present in the province.

An exact statement of the quantity of coal consumed by 
the merchant marine and navies of the world cannot be 
made, owing to the fact that comparatively few 
state the quantity of coal supplied to vessels for their own

The United States Stat-

countries

use, or for “bunkering” purposes, 
istics show about 9 million long tons supplied to vessels at 
ocean .ports to be placed in their bunkers for their own use, 
and the British reports show about 20 million long tons sup-, 
plied to vessels in the foreign trade and 2)4 million tons to 
vessels in the coastwise trade. This would make for the 
two great coal producing countries of the world—the United 
States and the United Kingdom—a total of over 30 million 
tons supplied directly to vessels for “bunkering” purposes. 
In addition to this, however, a very, considerable percentage 
of the coal sent out of Great Britain as “exports” passes to 

and stations in various parts of the world from whichports
it is finally supplied to ocean vessels for fuel purposes. A 

presented before the Royal Statistical Society of Eng
land by D. A. Thomas, M.P., stated that :

“The great bulk of our export of coal is for the use 
of steamships, and it is within the mark to say that over 
half of our exports are for navigation purposes. . . .Car
diff alone ships over a million tons annually to Port Said, 

half million to Malta and Gibraltar, about the same

the inlet, the Vancouver, Western andover

over a
quantity to Cape Verde and the Canaries, over 300,000 to 
Colombo, and large quantities to Aden, practically the whole, 
of which goes to bunker steam vessels calling to coal at
these depots.”

As the British exports of coal, aside from that recorded, 
as supplied to vessels for fueling purposes amounted in 1910 
to over 62 million long tons, the above quoted estimate 
would seem to justify adding to the 30 million tons recorded 
as bunker coal by the United Kingdom and the United States 
another 30 million as the share of British exports which 
finally becomes bunker coal through purchase for bunkering 
purposes at ports or stations to which it was originally ex
ported. While the Bureau of Statistics is unable to state 
the share of American coal exports which become vessel sup
plies (aside from that actually reported as bunker coal and 

included in the export statement) it is quite probable 
that a considerable percentage of the coal from the United 
States which passes to the West Indian Islands and the 
coast of Mexico, is used for vessel fueling. Add to this the 

than two million tons supplied by the Japanese mines

not

more
to vessels engaged in the foreign trade, the more than 1 mil
lion tons supplied from Australia, the nearly 1 million tons 
supplied from India, plus the estimated consumption of about 
3 million tons by the navies of the world, and the Bureau of 
Statistics estimate of an average of 75 million tons consumed 
on the oceans of the world seem a conservative one.

The United States is by far the largest coal producer 
of the world, its production in 1910 being 441 V* million 
metric tons, against 264% million by the United Kingdom, 

million by Germany, 39 million each by France and 
Austria-Hungary, 24yi million by Russia, 23 million by Bel
gium, 15 million by Japan, 14)4 million by China, 13 million 
by Canada, and 12 each by Australian and India, the grand 
total of production in 1910 for all countries for which statis
tics are available being a little over 1 billion tons, of which 
about 40 per cent, is produced by the United States, about 
23 per cent, by the United Kingdom, and about 20 per 
by Germany.

The coal beds of the United States .contain large quan
tities of coal especially suited to steamship use by reason 
of steaming qualities, freedom from danger of spontaneous 
combustion, and proximity to the seaboard, 
figure higher in the list in due time, and the opening of the 
Panama Canal should assist that end.

222

WORLD’S CONSUMPTION OF BUNKER COAL.

The suggestion that the opening of the Panama Canal 
may render feasible the establishment of a great American 
station for supplying coal from the mines of the United 
States to vessels of the world lends interest to an estimate 
prepared by the Bureau of Statistics, Department of Com- 
rnerce and Labor, of the coal consumption on the oceans of 
|Be world. The statement estimates the coal consumed on 

c oceans of the world at approximately 75 million tons per 
annum, valued at over 250 million dollars.

cent.

Canada will
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through an orifice increases as the square of the flow, and 
since the head required to overcome the friction of bends, 
contractions and other obstructions in the air circuit also in
creases as the square of the flow, we may write the equation 
of the complete circuit as follows :

H = R S3
wherein H is the total head required to force the volume S 
in cu. ft. per second through a circuit of which the total re
sistance is R.
ft. head of air will produce a flow of 1 cu. ft. of air per 
second, through 1 unit of resistance.

LOSS OF HEAD IN THE FLOW OF AIR.

The following information on friction loss in the flow of 
air is abstracted from Catalogue No. 137 of the Green Fuel 
Economizer Co. :

Loss of Head by Friction of Air In Pipes.—Friction or 
resistance to the flow of air through a flue or conduit can be 
expressed as a negative head to be subtracted from the total 
head possessed by the air before passage through the pipe. 
The head lost in friction varies with the velocity, the rough- 

of the enclosing surface, curvature of the channel and

If R be expressed in appropriate units, 1

ness
the form of the cross-section ; it also depends upon the vis-

Moreover, the
Experiments made by W. N. Shaw indicate that such a 

unit or standard resistance would be that of an orifice in a 
thin plate of area a, where a3 = ‘/a or a = 0.189 sq. ft. If 
the aperture is circular and of diameter d, then (v d3) -s- 4 = 

In other words, a circular aperture

cosity, which varies with the temperature, 
drop in head follows at high velocities a law different from 
that holding for low velocities. That is, below the so-called 
critical velocity the drop is proportional to the velocity, while 
above the critical velocity it becomes proportional to the 

of the velocity. In flues of ordinary cross-section and

0.189, or d = 0.498 ft. 
of a diameter of about 6 inches, will have unit resistance ac
cording to the above definition. Since the head consumedsquare

with the velocities common in fan practice, the flow is tur
bulent, that is, above the critical velocity. For this condi
tion the following expression for loss of head due to frictional
resistance may be used, namely,

Hf = U’ Y L Z v 2g Q, i
in which Hf is head in feet of air, 3U is the velocity in feet 
per second, g the acceleration of gravity (= 32.17), Y a co
efficient of friction, L the length of the pipe in feet, Z the 
perimeter of the pipe in feet and Q the cross-section in 

feet. Values of Y are given on the accompanying

' SyQ
f/y * /tr/cf/or? Z/ee///n Seel 0/ A ir.
U = Ve/oc/Zy oY /A/r //> /~eeY /Aer Seconal 
i_ - Le/ym o/ Ovc//n fee/
Z = Z’er/joY/ery 0/ Si/cZ/'n See/ 
y 3 ^cce/ereY/on 0/ Grrev/Yy - 32JT 
Q — Cross Sec//on 0/Sec//rr Severe Y’eeY 
Y - Coe/Z/c/en/ 0/ Z~r/c//on. 

r.00309 +

l% T

*square
chart. This gives the head lost in friction only and is not 
to be confused with the total loss of head required to force 
air through the pipe, since the head required to give the 
fluid velocity through the pipe is ordinarily included in the 
latter. Also, it applies only to straight parts of the flue. 
Bends and obstructions in the pipe will cause additional

§
s

■ 00686 + .001/04 . OOŸ44
O 2 Û2X>/2

o//

.0/0losses of head.
U3

Hb = ------ (b, + b3 + etc.),
.008

2g
.007wherein b equals 1.1 for right angled sharp corners.

0.3 for sharp angles of 135 degrees,
0.25 for a right angled bend of which the radius is equal 

to the diameter of the pipe.
0.15 for a right angled bend of which the radius is 2 to 

4 times the diameter of the pipe,
0.07 for a right angled bend of which the radius is 5 to 

6 times the diameter of the pipe,
Zero for bends of which the radius is more than 6 times 

the diameter of the pipe,
0.15 for a branch turning off at 135 degrees.
1.5 for a grill or register of which the free area is one- 

half the total area and the free area is equal to the cross- 
section of the pipe line,

0.75 when the area of the register is one and one-half 
times the cross-section of the pipe.

.006

: sy.

■004

Z=2-■003
Z=/S

■ 002

SO 40 SO 6020S /O
YëYocYYy oY/J/Y /r/ YeeY Y^er Secor/t/.

Chart Giving Coefficient of Friction Y for Smooth Sheet 
Iron Pipes.

by resistance increases as the square of the velocity of flow, 
it will further appear that the resistance of an orifice varies 
inversely as the square of the area of the orifice.

When different resistances are passed in series by the 
current of air, the total resistance of the circuit is the sum 
of the pneumatic resistances of the several parts arranged in 
series.
an inlet orifice 6 in. diameter and on the opposite side an 
outlet orifice 1 ft. diameter. The resistance of the inlet ori
fice, according to the above definition, will be 1. The area 
of the outlet orifice is four times as great as that of the in
let orifice, and the resistance will therefore be 7„ and the 
total resistance encountered in forcing the air into and out 
of the room will be i1/,,.

When the free area of the grill or register is 0.2 that of 
the total grill, b = 2 when the free area is equal to the area 
of the flue and 1.0 when it is equal to 1% times the area of 
the flue.

For sudden changes in the cross-section of the flue, b == 
[(Qi ■=■ Qi) — i]3, in which Q, is the cross-section of the 
large pipe and Q, the cross-section of the small pipe and b 
is used in connection with the velocity in the large pipe.

Loss of Head Through Orifices, and Equivalent Orifices.
-^Since the head required to produce a given flow, S, of air

For instance, suppose a room to have on one side

3 Head of feet of air may be converted into pounds per
foot by reference to Table I., and this to inches ofsquare

water by multiplying by 12/62.4.
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Dry Bulb Temp., Deg. F.If air flows from one point to another by two different 
piths simultaneously, the drop in head over each path will 
be the same. If .the resistances of the two paths are R, and 
R2 respectively, we w.ll have the equations 

H = R, S,2 
H = R2 S22 and

also if the total flow is S we will have 
H = R S2

"where R is the resistance equivalent to the combined resist
ances of the two circuits in parallel.

From these three equations we may easily deduce, since 
S = S, + S2, the following :

(1 -ç V R) = (1 -f V Ri) + (1 -T- V R2)
Then if we substitute for R, R, and R2 their equivalents,

80 too9070
Barometer.

28.5 
29.0
29.5 
30.0 
30-5 
31.0

Additional for 
each degree wet 
bulb depression

0.06581
.06700
.06818
.06937
.07055
.07174

0.06748 
.06868 
.06989 
.07109 
.07230
.07351

0.06909
.07032
.07155
.07277
.07400
.07523

0.07067
.07267
.07317
.07442
.07568
.07693

.000055.000045.000037.000031

AN ACT TO CHECK THE SPREAD OF TYPHOID.
namely

111 The fallowing is the text of a biT now before the Senate, 
which is of interest to all engineers dealing with sanitary 
matters :—

and
27a,2

where a, a, and a2 are the respective areas of the equivalent 
orifices, we have a = a, + a2, or in words, the combined 
air-passing capacity of orifices or channels in parallel is the 
same as that of a single channel whose equivalent thin plate 
orifice is equivalent in area to the sum of the areas of the 
equivalent thin plate orifices for the separate channels.

VVe may, therefore, speak of the thin plate orifice equival
ent to the resistance of a mine, although the mine may con
tain many passages in parallel and series. Or we may speak 
of the equivalent orifice of a duct or a complex ventilating 
system, or the equivalent orifice corresponding to the grates, 
the fuel on the grates, the boiler passages and the chimney 
of a steam boiler plant. Or, if we know the equivalent-ori
fices of the several parts which are arranged in series and in 
Parallel, we can easily calculate the equivalent orifice of the 
"who c.

27a2 27a,

. The Criminal Code is hereby amended by inserting 
therein, immediately after section 222 thereof, the following 
sections :

1

“222a. Every one is guilty of an indictable offence, and 
liable to one year’s imprisonment, who endangers the lives 
or health of the public by emptying or depositing any ex
creta, whether solid or liquid, from a typhoid fever patient.

(a) into, or on the banks of, or near to, any lake, pond, 
well, river, stream or other water, from which, either directly 

place lower down in the waterflow therefrom, any 
village is supplied with water for drinking or

or at any 
city, town, or 
domestic purposes, or,

the banks of, or near to, any water dis-(b) into, or on
charging into such lake, pond, well, river, stream or other
water, or,

(c) into any water-closet, drain, ditch, conduit, or sewer 
so discharging, or,

(d) into any privy or cesspool, or,
(e) by making any other disposition of such excreta, 

except as hereinafter specified.
“222b. Every one is guilty of an indictable offence, and 

liable to one year’s imprisonment, who,

Shaw’s experiments are based on the use of a circular 
orifice in a thin plate, and a comparison of his formula,

I
x S2,H =

27 a2
wi h the formula for falling bodies

U2 = 2g H,
wherein g — acceleration of gravity and U = velocity in ft. 
be; sec., will shew that the coefficient of this thin plate ori
fice works out as 0.653. That is, only 65.3% as much air is 
Passed through the orifice as would be passed if the whole 
orifice were occupied by a stream moving with the velocity

Orifices, of different 
"sha ies and with different conditions of approach or efflux, 
fi^ve different coefficients. For instance, if the up-stream 
side be provided with a raised edge the coefficient will be re- 

If the collar is on the discharge side,

(a) being a medical or other attendant upon any person, 
and knowing that person to have typhoid fever, fails or 
neglects to give notice immediately to the health-officer of, 

other head officer of, the municipality inor to the mayor or 
which that person is being attended, or was attended, that 
the .person had typhoid fever; or,

(b) being such health officer, mayor or other head of
ficer, and having receive-dl such notice, fails or neglects to 
make promptly effectual arrangements to have the excreta, 
both solid and fluid, of such person treated with carbolic 
acid or such other disinfectant as will effectually destroy all 
bacilli and germs therein, and to have the said excreta after 
they have been disinfected, buried in the earth at least three 
feet below the surface of the ground an-dl at least three hun
dred yards from any lake, river, pond, stream, drain, ditch, 
conduit, sewer or other waterway.”

2. Section 223 of the iCriminal Code is hereby amended 
by substituting for the words “last preceding section” in 
the third line thereof, the words “three sections last preced-

11 . theoretically due to the head H.

duced to about
however, and is extended to form in effect a long pipe, the 
coefficient will be increased to a value approaching 0.83.

0.5.

Table I.—Total Weight of Saturated Air in Pounds Per 
Cubic Foot.

Dry Bulb Temp., Deg. F.
60504030

hh r meter.
28.5 
29.0 
29- 5 
?o.o

30.5 
3i.o

Additional f 
^ach degree wet 
hulb depression

0.07381 
.07512 
.07642 
.07772 
.07902 
.08032

0.07224
•07352
■07479
.07607
.07734
.07682

0.07541
.07674
.07806
■07939
.08072
.08205

0.07703
.07839
.07974
.08110
.08245
.08381

ing.”
3. In every city, town, or other municipality wherein a 

case of typhoid fever occurs, or has occurred within one 
year next before the passing of this Act, thisi Act shall be 
published at least twelve times in a daily or weekly news
paper in or near the locality where such case occurred.

o r
.000026.000022.000017 .000019



Fro. 2.—Wrought iron, showing carbide inclusion 
dark band of pearlite in ferrite ground 
and black slag patches. Magmhcation,ssis.KSsSjSf1'"”™"

ginrer himself, may not have the time available during h s 
training to devote to a study of practical metallography, and, 

in practice, be unable to perform a microscopical ex
amination for himself ; but he should at least have sufficient 
knowledge of the rudiments of the art, that he can compre
hend the report and illustrations of an expert metallographist, 
and understand how it is possible to arrive at a fairly ac
curate idea of the life history of the materials with which 
he has to work, and also ascertain their fitness for any par
ticular purpose.

The chief advantage of metallography over the ordinary 
methods of chemical analysis is that it is much more rapidly 
performed, and can deal with portions of metal much too 
small for analysis, and, further, it reveals the mode of ar
rangement of the constituents, whose presence only is detect
ed bv the analysis. Unlike the ordinary methods of me
chanical testing, it can be carried out without destroying or 

injuring the test-piece, which for micrographical pur-

60 diameters.

From the slides shown to illustrate some of the failures 
investigated by the lecturer photo-micrographs are reproduc
ed on pages 748, 749, and 750. Fig. 1 shows the micrograph 
made from a portion of a wrought-iron angle-bar, the failure 
of which caused a serious boiler explosion, attended with 

The actual fracture, which happened to be 
carefully preserved, showed quite a silky appearance, 
a streak about % in. in from the bend, and parallel to it, 
exhibited quite a large crystalline structure much whiter than 

The micro-section was taken across this,

even

fatal results.
but

the remainder.
and shows in the figure quite a marked phosphide segrega
tion running through the ferrite ground mass, and surround
ing the elongated slag enclosures. As picric acid was em
ployed in etching, the phosphide showed up highly colored 
in the actual specimen, although it only appears as a half
tone area in the reproduction. The quality of the metal was 
not inquired into at the subsequent inquiry, but the analysis 
give an average value of 0.34 per cent, of phosphorus, which 

much too high, even apart from the embrittling manner
Clearly such

even
was
in which it had segregated as phosphide, 
metal should not have been employed in the position it was.

* Abstract of opening lecture delivered to the Glasgow 
University Engineering Society.
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The microposes need not be detached from the work, 

scopical examination cannot only be done before putting the 
material into service, but it can also be applied in the case 
of a failure, and the metal right up to the place of fractureMetallurgical Comment

T. R. LOUDON, B.A. Sc. can be inspected
After pointing out the limitations of the art, the author 

described the most modern methods of work applied in a
also the latestCorrespondence and Discussion Invited

systematic metallographic examination, as 
forms of microscopes and the influence of using different 
methods of illuminating the carefully prepared and polished

The chief micrographical con-MICROGRAPHIC EXAMINATION OF FAILURES.* specimens or micro-sections, 
stituents of iron and steel were copiously illustrated by a 
series of original micrographs, showing the effect of increas
ing carbon content, also that of mechanical and heat treat
ment on the structure, as shown by the various magnifica
tions obtained with the metallurgical microscope.

Investigation of Failures__The general method adopted
in examining a case of failure was stated as first consisting 
in making a chemical analysis to determine faults due to 
incorrect composition dr segregation of impurities, 
or dynamic tests follow to show up the defects arising from 
incorrect working of the material ; and, as a final word, 
sections are examined microscopically to discover if wrong 
heat treatment or fatigue has been put upon the metal. Each 
method can afford independent evidence, but conclusions 
drawn from the combined results usually give the true solu-

j. S. Glen Primrose, A.G.T.S.

“Metallographic Examination of' Engineer.ng Ma
terials’’ has been so enormously developed within recent 
years that it has given experts an extremely valuable insight 
into the internal structure of most alloys, of which iron and 
steel are the most important, and shows that in many

proximate composition, as revealed by the microscope, is 
of mo e importance than the chemical composition. Metallo
graphy has emerged from the stage of doubt and uncertainty 
in which it for a time existed, and has now attained a posi
tion cf practifecl importance fh no way secondary to physical 
testing or chemical'analysis, so that practically every steel 
works of note possesses a photo-micrographic equipment, 
and mmy engineering shops are following suit. The en-
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PlU. 5. Sulphide pock-mark in a test -liar whi--h 
failed.
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Flu. 8. -Fractured locomotive axle, with large-grain atn 

showing elongated slag enclosures in ferrite ground 
(high power).
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Fie. 11.—Sample of cast iron in which the carbon had 
separated in large flakes.
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Flû. 12. “ Shot corns ” found in grey iron castings.
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Another example of brittle wrought iron on investigation 
showed tne fault to be*due to the incomplete removal of the 
carbon, which did not appear unduly high on analysis, but 
the micro-section (Fig. 2) shows that the rolling had ex
tended it into a flat plate, in which the carbon percentage 
would approximately be half of t per cent., and. thus the 
tubes rolled from this material split, with disastrous results. 
The micrograph shows the central dark band of pearlite, 
and on either side the white ground-mass of ferrite with the 
slag extended longitudinally through it.

thus produced, there are two well-defined phosphide patches 
in the section, which, although colored in. the sample,).only 
show as dark circular stains in the ferrite. The section was 
taken from a portion of the plate close to the fracture, and 
the chemical analysis showed 0.14 per cent, cf carbon and 
0.08 per cent, of phosphorus.

A rail steel of medium-carbon content, which broke 
under the drop-test, showed the reason for failure 
very distinctly under the microscope, the micrograph 
being given in Fig. 4. This shows the much elon-

The micrograph reproduced in Fig. 3 was taken from 
a mild steel plate which fractured very badly on bending, 
although the 
The

gated bands of ferrite, free from carbon, and known 
as “ghosts,” in which has been entangled quite a

This is seen to be 
grey in shade and quite distinct from the irregular pearlite 
areas, which under a higher power were seen to be well 
laminated (indieating that the metal had been left to cool 
slowly from an over-heated condition), and not sorbitic in 
character, rs it would be in a properly-finishe 1 rail.

considerable amount of slag.test-piece had come up to specification tests, 
structure shows a very elongated and irregular arrange

ment of the pearlite through the ferrite ground-mass, indi- 
Cating that the metal had been finished at too high a tem
perature, and either not afterwards annealed, or annealed 
a to° hiTh a temperature. In addition to the brittle effect The
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of failure investigatedOne of the most interesting cases 
by the author was that of a locomotivh axle which fractured 
while the engine was travelling at express speed, but for- 
tunately without serious result. In the summing up of the 
inquiry blame was largely thrown upon the design of the 
built-up axle, and yet the two micrographs reproduced m 

clearly show that the metal was in itself dis- 
although it has passed specification tests.

slightly low at 0.3 per cent., but the 
the structure being tra-

carbon content was
undoubtedly due to

ferrite bands, and also to the slag in- 
the tendency for the metal to split

weakness was 
versed by the weak 
elusions which increase 
along the “ghosts.”

Failure is not commonly due to the presence of sulphur 
in the form of sulphide segregations, but when these occur 
the metal is found to be not only “red short,” but also to

cold, and fail by fracture under 
Fig. 5 shows the micrograph of 

test-bar which failed

Figs. 8 and 9 
tinctly faulty,
The chemical analysis gave the carbon content as 0.43 per 
cent., and the sulphur and phosphorus were well within the 
limit; but on testing the material for tensile strength it 
broke at an ultimate stress of 30% tons per sq. in., and gave

on the 3-in. test-piece,

even

develop brittleness when 
moderate stresses.even

a sulphide “pock-mairk” noticed in a
to standard. The chemical analysis did not m- 

segregation, but close to those parts of 
the skin had puckered in testing, the ap-

seen in the

an extension of only 6% per cent.
the largest size available. The low-pcwer micro- 

(Fig. 9) indicates from the large size of the grain 
the metal had been left after manufacture in 

overheated condition, possibly due to incomplete 
the finishing of this at too high a

to come up 
dicate any marked 
the bar at which
pearance was found to be very much altered, as 
the lower part of the micrograph. In this portion both man-

and iron sulphides were recognized, and embedded 
considerable masses of scori-

which was 
graph 
structure that
a brittle or
mechanical working, or 
temperature. The strongly marked lattice-work arrangement 
of the ferrite around and through the pearlite is characteristic 
of brittle and untrustworthy material. The higher magnifi
cation (Fig. 8) shows a further source of weakness by rea
son of the presence of elongated slag enclosures in the fer
rite ground mass, and both of these defects had evidently , 

the conditions favorable to developing “fatigue”

ganese
with these in the ferrite were
aceous or slaggy matter.

A very general fault in annealing is to 
perature too much, and this gives rise to too large a crysta 
growth, readily recognizable under the microscope, and even 
in extreme cases to what is called ‘ burning.

Fig. 6 shows the appearance under a very .low ipower of 
a piece of over-heated mild steel which has also been burn- 

The ferrite ground mass not only shows the large

raise the tern-

given rise to 
of the metal from which it finally fractured.

ed.”
T..~

I

à
i

!

!

mr
Fig- 15.—Section of cast-iron water-pipe with 

blow-holesFig. 14.—Motor car axle after annealing and 
fairly rapid cooling.Fig 13.—Motor-car axle before annealing1

metal could undoubtedly have been restored
suitable annealing and fairly rapid

to aSuchand irregular distribution of the pearlite, 
into the mass from the

crystal structure 
but
edge of the

proper condition by a 
cooling before being put into use, and instances were quoted 

axles which developed serious brittle-
he t cracks have made their way

billet and left the characteristic track of oxide 
black inclusion. Whilst for over-heat- 

annealing and rolling or forging,
there is

to show how m;:tor-car
ness had been heated and oil-quenched to .produce the neces
sary reduction in the grain size and uniform distribution of 
the pearlite to give exceedingly durable material (Figs. 13 
and 14).

film, showing up as a 
ing the remedy is proper
for the defect of “burning” produced m this way

remelting the material, if the oxide 
considerable depth.

no remedy, short of 
films have penetrated to any

A somewhat unusual type of brittleness was
of nickel-steel plates, which were

The failure of a motor-car steering-rod, due to fracture, 
shown to be due to the imperfect case-hardening of the 

Fig. 10 shows the micrograph of a cross-section 
___  the point of fracture, and shows, even at the low mag
nification, the very sharp line of demarcation between the 
martensitic structure of the outer edge (shown at the top) 

mild-steel centre containing the ferrite ground-mass

shown by 
unfor- 

was

was 
material, 
near

a consignment
tunately scrapped before the micrographie examination 
made. Along one edge the plates were almost glass-hard, 

considerably damaged the shears employed to cut 
The carbon content was only 0.33 Per cent., so that 

under normal conditions should have been

and had 
therm

and the
with small quantities of pearlite. Evidently a small heat or 
surface crack had penetrated the hardened skin, which, not 
being well cemented to the core, had yielded under the stress 
of a sudden twist.

Cast iron is not usually called upon to withstand heavy 
stress put upon it, but hydraulic castings occasionally fail in 
a way which may appear mysterious without the aid of the 
microscope. One peculiar case of the failure of a heavy 
casting while in service was investigated, the test-bar having 
given entirely satisfactory results. It had cooled at a much

the structure
pearlitic ; but Fig. 7, under a high power, shows the appear
ance, which is a strongly martensitic or triangular structure. 
This brittleness could only have arisen by a drastic quench
ing, and inquiry elicited the fact that some 
whilst on the cooling bank, had been exposed to the action 

heavy snowfall, which sudden cooling was practically 
equivalent to quenching. This defect could therefore have 
been easily rectified by a suitable annealing.

of the plates,

of a
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ENGINEERING NOTES.quicker rate than the metal in the casting, which was rather 
high in silicon for the thickness employed, with the result, 
as shown in Fig. 11, that the carbon separated in very large 
flakes, which were without doubt the cause of fracture. The 
metal was also weakened by the considerable degree of seg
regation of the iron phosphide, which appears as the eutectic 
mass enclosed within the dark pearlite areas.

Sometimes even grey iron castings fail on account of 
the separation within them, of minute “shot corns” or bul
lets of a very hard material, often attributed to chilled 
metal. In nearly every instance of such defects investigated 
by the author these were shown to be due rather to eutecti- 
ferous segregation of iron phosphide. These bullets are 
often much too small for analysis, but the microscope reveals 
the characteristic eutectic structure, as shown in Fig. 12, 
which not only illustrates the peculiar manner in which the 
pearlite areas are affected, but indicates how the iron phos
phide can separate out in lozenge-shaped crystallites when 
above the eutectic proportion. This makes the portion of 
metal extremely hard and brittle to shock.

Blow-holes in castings are responsible for many failures, 
Particularly in instances where the metal is desired as hard 
and close in the grain asi possible. Fig. 15 illustrates the 
micro-structure of a water-pipe which failed badly under 
pressure, owing to the defective manner of casting, which 
had evidently produced too sudden a cooling. The ground 
mass had been converted into the cementile characteristic 
°f a white iron, and the large amount of contraction had 
led to the formation of unsound patches in the interior of 
lhe metal, indicated by the dark holes scattered throughout 
the pearlite areas.

The lecturer claimed that there were many cases in 
which the microscopieal examination of metal before use 
Would prove a great service to the engineer, particularly in 
Preventing the use of faulty material unsuited for the putr- 
P°se to which it was to be put.

Ottawa, Ont.—The operation of the municipal electric 
light plant during the year 1911 was the best in the six years 
during which the plant has been owned by the city. A net 
profit of $27,716.37 is shown in the annual report. During 
the year $34,000 was spent on extensions to lines. The cost 
of constructing- the white way, three miles in length, was
$21,194.
■the distributing station $38,505 was spent.

On the new conduit between the power house and

* # * *

Fredericton, N.B__ It is reported that Sir Thomas Tait,
president of the Fredericton and Grand Lake Coal and Rail
way Company, has increased his holdings in the New Bruns
wick coal areas by the purchase of 112 acres of coal property.

» * * #

Montreal, P.Q.—The plans of the Harbor Board include 
the extension of Alexandra and King Edward Piers, the con-

Two liftstruction of a new pier to be known as No. 1. 
bridg-es, with railway and roadway accommodation, will be 
flung across the basin to the Guard Pier, where 1,600 feet 
of new wharf is to be built, thus materially increasing the 
accommodation of the port.

The construction of islets or anchorage banks in the La- 
prairie Basin, to hold the ice until melted in the spring.

The construction of grain elevator No. 2, and jetty at 
Section 19, with conveyors reaching adjacent piers.

The improvement and extension of the Harbor railway 
tracks from Victoria Pier to the Racine Wharf above winter 
wateir level, so as to be useful both summer and winter.

Completion of Victoria Pier and Market Basin, giving 
2,700 lineal feet of high level quays for ocean steamers, with 
a depth of 35 feet at low water, and 4,000 lineal feet at low 
level quays for river vessels.

The erection of permanent sheds on the new Victoria 
high level quays, including equipment.

The lengthening of the Alexandra and King Edward 
Piers to about 1,200 feet each, and of the Jacques Cartier 
Pier to 1,100 feet, and a corresponding lengthening of the 
sheds upon them.
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l»» Mr. Charles Brandsis, C.E., of Montreal, has been ap

pointed consulting engineer to the Saraguay Electric & 
Water Company, in place of hiis previous appointment, as 
chief engineer.

Messrrx Mitchell, Wilson and Holloway have been selected 
by Mr. L. E. Cousins to assist in the engineering work of 
the Harbor Board, 
city engineer’s department of Toronto.

Mr. J. P. Cordon has been appointed assistant chief 
engineer of the Hudson Bay railway. Mr. Gordon has been 
in the employ of the Hudson Bay railway two years in the 
capacity of locating engineer. Prior to this connection he 
held various engineering positions with several roads. His 
wofrk has been entirely restricted to Western Canada, 
held the position of locating engineer with the Great North
ern railway in British Columbia for five years, 
that he was for about five years resident engineer with the 
Canadian Northern railway on the Prince Albert, Saskatch
ewan and Edmonton branches.
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CANADIAN TECHNICAL SOCIETIES.

ARCHITECTS.—President, . G. *■ENGINEERS’ CLUB OF TORONTO. ALBERTA ASSOCIATION OF 
Lang ; Secretary, L. M. Gotch, Calgary, Alta.

ASSOCIATION OF SASKATCHEWAN LAND SURVBYORS.-Pre*ldent, 
R. Parsons, Regina; Secretary-Treasurer, M. B. Week*, Regina.

SASKATCHEWAN.—President. N.

The elections of the Engineers’ Club resulted in the
Messrs. ). L.fo.lowing gentlemen being appointed directors.

L E Cousins, A. J. Van Nostrand, A. L. McAllister, James 
McEvoy and George Powell. The election of the new officers 
will take place in the near future.

The statement prepared at the close of December, 1911, 
showed a membership of 423, of which there were 2 life 

resident members, 70 non-resident, and 34

ASTRONOMICAL SOCIETY OF 
McMurchy; Secretary, Mr. McClung, Regina.

BRITISH COLUMBIA LAND,' SURVEYORS' ASSOCIATION.-Presi- 
dent, W. S. Drewry, Nelion, B.C. ; Secretary-Treasurei, S. A. Robert*. 
Victoria, B.C.

BUILDERS, CANADIAN 
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, O

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

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

CANADIAN ELECTRICAL ASSOCIATION.-President, N. W. Ryerson, 
Niagara Falls; Secretary, T. S. Young, Canadian Electrical News, Toronto.

CANADIAN FORESTRY ASSOCIATION.-President, Thoma* Soetb- 
worth, Toronto ; Secretary, James Lawler, Canadian Building, Ottawa.

CANADIAN GAS ASSOCIATION.-President. Arthur Hewitt, General 
Consumers' Gas Company, Toronto ; J. Keillor, Secretary-

NATIONAL ASSOCIATION.-President, E.

members, 317 
associate.

COMING MEETINGS.

Buildings, Ottawa. Secretary, Mr. James Lawler, Canadian Bldg., Otto * •
CANADIAN LUMBERMEN'S ASSOCIATION.-FebruaryJ. 7. and 8,1912. 

Annual Meeting to be held at the same time and place as the Canadian Forestry 
Association. ,

THF FNGINEERS’ CLUB OF TORONTO, 90-96 King St. West.— 
Meeting. Thursday. Feb. 8th, 8 p.m. (in Lecture Room) <°9™ 
of Society of Chemical Industry. Address by Mr. F. N. Spel ei_. Metanur|c 
Engineer, National Tube Co., Pittsburg Pa. on The Manufacture of Soft 
Steel Tubes in Relation to Corrosion." R. B. Wolsey, Secretary.

THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS.—Tuesday 
even™ Febmary 13. at eight-fifteen o'clock, in the Engmeenng Someties 
Building 29 West 39th St.. New York, the American Institute or Mining 
Engineers co-operating A paper entitled “ Notes on Design and Mechanical

Address bv Mortimer E. Cooley. Dean. Department of Engineering, University 
of Michigan i Subject "Publii Utilities and Their Relation to the Public.” 
Secretary, F. W. Ballard.

THE ENGINEERS' CLUB OF TORONTO, 90-96 King St. West^-
Thursday Feb. 15th. Dinner at 6-30; Lecture at 8 p.m., in Dining Roçm.
After dinner address by Prof. W. R. Lang, Major Canadian Engineers, Organiza
tion Administration, Duties and Achievements of the Engineering Forces of the 
Crown," illustrated with models and lantern slides of Bridges constructed by 
the Royal Engineers in different parts of the Empire. R. B. Wolsey, Secretary.

CANADIAN NATIONAL ASSOCIATION OF BUILDERS. - The Sixth 
Annual Convention will be held in Toronto, February 20, 1912.

ONTARIO GOOD ROADS ASSOCIATION.-Annual Convention to be held 
at Toronto, February 26,27, 28. Secretary, J- E. Farewell, Whitby.

ENGINEERS' CLUB OF TORONTO. 90-96 King St. West.-
Thursday, Feb. 29th. 8 p.m. Meeting of Toronto Branch of Canadian Society 
of Civil Engineers. R. B. Wolsey, Secretary.

Manager
Treasurer, Hamilton, Ont.

CANADIAN INDEPENDENT 
dent, W. Doan, M.D., HarrietsviUc, Ont. ;
Dagger, at Richmond Street West, Toronto.

CANADIAN MINING INSTITUTE.—Windsor Hotel, Montreal. Pre«- 
dent. Dr. Frank D. Adams, McGill University, Montreal; Secretary. 
Mortimcr-Lamb, Windsor Hotel, Montreal.

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

THE CANADIAN PUBLIC HEALTH ASSOCIATION.-President Dr. 
Charles A. Hodgetts, Ottawa ; General Secretary, Major Lome 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, D. Mc
Donald, Manager, Montreal Street Railway ; Secretary, Acton Burrows, 7 
Bond Street, Toronto.

TELEPHONE ASSOCIATION.—Presi- 
Secretary-Treasurer, Francis

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

tcrior, Ottawa.
CENTRAL RAILWAY AND

dent, G. Baldwin; Secretary, C. L. Worth, 409 Union Station, 
third Tuesday each month except June, July, August.

DOMINION LAND SURVEYORS.—President, Thos. Fawcett, Niagara 
Falls ; Secretary-Treasurer, A. W. Ashton, Ottawa.

ENGINEERING SOCIETY,—President, J. Chahner* i

ENGINEERING CLUB.—Tnronto, Pre**-
Meeti

THE EDMONTON
Secretary, B. F. Mitchell, City Engineer's Office, Edmonton. Alberta.

ENGINEERING SOCIETY, TORONTO UNIVERSITY.—President, "•
B. McPherson ; Corresponding Secretary, A. McQueen.

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

ENGINEERS' CLUB OF TORONTO.—96 King Street West President. 
Killaly Gamble ; Secretary, R. B. Wolsey. Meeting every Thursday even
ing during the fall and winter months.

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

^INSTITUTION OF MINING AND METALLURGY.—President, Edg»J 
Taylor; Secretary, C. McDermid, London, England. Canadian Members o 
Council Prof. F. D. Adams, J. B. Porter, H. E. T. Haultain, and W. »■ 
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.

SURVEYORS.—President, George McPhllHP5' 
Secretary-Treasurer, C. G. Chataway, Winnipeg, Man.

NOVA SCOTIA MINING SOCIETY.-President, T. J. Brown. Sydney 
Mine», C.B. ; Secretary, A. A. Hayward.

NOVA SCOTIA SOCIETY OF ENGINEERS, HALIFAX.-President, L ; 
MacKenzie; Secretary, A. R. McCleave, Assistant Road Commissioner s u 
Halifax, N.S.

ONTARIO PROVINCIAL GOOD ROADS ASSOCIATION.-PresideB ' 
W. H. Pugsley, Richmond Hill, Ont; Secretary. J. E. Farewell, WBK ' 

ONTARIO LAND SURVEYORS’ ASSOCIATION.-President, J. «w 
•on; Secretary, Killaly Gamble, 703 Temple Building, Toronto

THE PEAT ASSOCIATION OF CANADA.—Secretary, Wm. J- 
Booth, New Drawer, *363, Main P.O., Montreal

THE CANADIAN MINING INSTITUTE.-Annual meeting .held m 
Toronto, March 6th, 7th and 8th. 1912, the American Institute of Mining 
Engineers co-operating; also important delegates of the Institute of Mining 
and Metallurgy of Great Britain will be present. Secretary, H. Mortimer-Lamb

ENGINEERING SOCIETIES.
SOCIETY OF CIVIL ENGINEERS—413 Dorchester Street 
President, W. F. TYE ; Secretary. Professor C. H. McLeod.

S. S. Oliver. Meetings held twice

CANADIAN 
West, Montreal.
QUEBEC BRANCH—

Chairman, P. E. Parent; Secretary, 
a month at Room 40, City Hall

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

MASecr?taty E. Brydone Jack. Meets every first and third Fridays of each 

month, October to April, in University of Manitoba, Winnipeg.
VANCOUVER BRANCH- „ „ ^ .

Chairman, Geo. H. Webster; Secretary, H. K. Dntcher, 319 Pender 
Street West, Vancouver. Meets in Engineering Department, University.

0TT177WSoSks'S?HOttawa. 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 month there are informal or business meetings,

MANITOBA LAND

municipal associations.
ONTARIO MUNICIPAL _ „

Mayor, Ottawa ; Secretary-Treasurer, Mr. K. W.
St. Thoma*, Oatarto.

OF ALBERTA MUNICIPALITIES.—President, H. H. Giell, Red 
Deer, Alta. ; Secretary-Treasurer, John T. Hall, Medicine Hat, Alta.

UNION OF CANADIAN MUNICIPALITIES.-President, W. Sanford 
Evan*. Mayor of Winnipeg ; Hon. Secretary-Trea.urer, W. D. Light- 
hall, K.C., Ex-Mayor of We.tmonnL

THF UNION OF NEW BRUNSWICK MUNICIPALITIES.-Presldent.
Councillor Siddatl, Port Elgin; Hon. Secretary-Treasurer, J. W. McCready
City Clerk. Fredericton.

ASSOCIATION.—Preiident, Chas. Hopewell, 
McKay, County Clerk, PROVINCE OF QUEBEC ASSOCIATION OF ARCHITECT 

Secretary J. E. Ganier, No. 5. Beaver Hall Square, Montreal. -
ROYAL ARCHITECTURAL INSTITUTE OF CANADA.—President. ' 

S. Baker, F.R.I.B.A., Toronto, Ont.; Hon. Secretary, Alcide Chausse. «•' 
Beaver Hall Square, Montreal, Que.

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

SOCIETY OF CHEMICAL INDUSTRY.—Dr. A. McGill,
President ; Alfred Burton, Toronto, Secretary.

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

WESTERN CANADA IRRIGATION ASSOCIATION.-President, 
Pierce, Calgary; Secretary-Treasurer, John T. Hall, Brandon, Man.
— WESTERN CANADA RAILWAY CLUB.—President, R. R.Njeld: - 
W. H. Rosevear, 115 Phoenix Block, Winnipeg. Man. Second Monday.
June, July and August, at Winnipeg.

UNION

Stevvar*’

Ottn***

UNI'

THE

MUNICIPALITIES.-President, MayorUNION OF SASKATCHEWAN
Bee Lemberg; Secretary, Mr. Heal, Moose Jaw. 

tTvinw' OF BRITISH COLUMBIA MUNICIPALITIES.-President, Mayor 
U planta Nanaimo B.C. ; Hon. Secretary-Treasurer, Mr. H. Bose, Surrey

SeCre*c$

Centre, B.C.



In Addition to Those in this Issue.

Further information may be had from the issues of The 
Canadian Engineer referred to.

Tenders
Close.Place of Work. Issue of. Page 

Jan. 18.
Feb. i.
Feb. i.
Jan. 25.1 
Jan. 25.
Jan. 25.

Calgary, Alta., bridge Feb. 10.
Calgary, Alta., sluice gates___Feb. 29.
Galt, Ont., Y.M.C.A- building..Feb. 24. 
Hamilton, Ont., works supplies.Feb. 6.
Lajord, Sask., schoolhouse ___Feb. 10.
Little Lameque, N.B., wharf ..Feb. 14. 
Kerrisdale, B.C., valves, hy

drants, etc....................... ,....
Lake Quinze, Que., dams and

sluiceways ...............................
Lloydminster, Sask., public

building ...................................
Lethbridge, Alta., extension to

power house ...........................
London, Ont., engines and

Feb.Feb. 19. i.

Feb. 15. Jan. 25.

Feb. Jan. 257-

Feb. 15. Feb. 1.

Feb. 14. Feb.pumps .....................................
Meaford, Ont., construction 

work on E. Breakwater ;
dredging .......................

Ottawa, Ont., launches ...
Ottawa, Ont., contracting

chinery ......................................Feb. 26.
Saskatoon, Sask., subway .......... Feb. 23.
Saskatoon, Sask., pavements ..Feb. 16. 
Saskatoon, Sask., concrete side-

walks ......................................... Feb. 16.
Swiit Current, Sask.. theatre ..Feb. 16. 
Toronto, Ont., track intersec

tions, etc.......................................Feb. 20.
■Toronto, Ont., bridges ............... Mar. 2.
Upper Salmon River, N.B., pier.Feb. 14. 
Winnipeg, Man., drawings for

Parliament Buildings ..........
Winnipeg, Man.,

chinery ................................... ,
Winnipeg, Man., piers and abut- 
„ ments. Red River bridge.. .Feb. 14. 
Winnipeg, Man., transformers 

and accessories

i.

Feb. 26. 
Feb. 24.

Feb. 1.
Feb. 1.

ma-
Jan. ii. 
Jan. 25. 
Jan. 18.

Jan. 18. 
Jan. 25.

Jan. 25. 
Feb.
Jan. 25.

1.

Mar. 31. Jan. 25. 

Jan. 25.
pumping ma-

Mar. 1.

Feb. 1.

Feb. 8. Feb. 1.

TENDERS.
Calgary, Alta.—Tenders will be received at the office of 

, e Division Engineer, Calgary, until noon of February 18, 
^9l2, for concrete substructures, excavation, etc., for over

bad bridges and subway at Edmonton. Full particulars at 
St 6 l Engineer’s Office, Edmonton ; Asst. Engineer’s office, 

rathcona, and office of N. E. Brooks, Div. Eng., Calgary.
Edmonds, B.C.—Tenders will be received until March 

- Ï9I2, for the supply of about 35 miles of steel pipes, 
of nng in diameter from 3 to 10 inches, for the municipality 
C Burnaby Water Supply. W. Griffiths, Clerk Municipal 

nncil. (See advt. elsewhere in Can. Eng.)
tun *'/*00se >*awi Sask.—Tenders will be received until Feb- 
ann^ I.2’ JP12» i°r the erection of the Saskatchewan College 
ttiav ,?nnciPaV5 residence, plans and specifications of which 
R he obtained at the office of R. G. Bunyard. architect, 

m 6, Bank of Commerce Chambers, Moose Jaw.
of Ottawa, Ont.—Tenders are invited for the construction 

quarantine station at Keremos, B.C., specifications of

TENDERS PENDING which may be obtained from Wm. Thompson, V.S., of Kere
mos, B.C. Tenders to reach Ottawa not later than March 
ist, 1912. A. L. Jarvis, Asst. Deputy Minister and Secre
tary of Agriculture, Ottawa.

Ottawa, Ont.—Tenders will be received by the secretary 
Board of Control, City Hall, until February 13, 1912 for the 
supply of broken stone, brick, stone setts, cement plank 
and cedar sand, vitrified clay pipe, asphalt, castings, street 
sweeper s brooms, hardware, or street sprinkling wagons. 
Full particulars at office of Newton J. Ker, City Engineer 
Ottawa. (See advt. elsewhere in Can. Eng.) ’
nf °"t-—Tenders will be received by the secretary
of the Water Works Committee, until February 13 mI2 for 
the supply and delivery of brasswork, special pipe castings, 
hydrants, cast-iron pipe, lead pipe and pig lead, valves oils 
and grease, as the case may be. Full particulars at the 
office of Newton J. Ker. City Engineer, Ottawa. (See advt 
elsewhere in the Can. Eng.)

Ottawa, Ont.—Tenders will be received until February 
20, 1912, for the construction of east and west highway ap
proaches to the steel service bridge over the Red River at Lockport Selkirk County, Man. Plans, .spécifierons etc 
may be obtained at the offices of W. Z. Earle, Esq. ’ Dist’ 
Engineer, 504 Ashdown Block, Winnipeg, Man.; J. G.’ Sing
Ont"’ TDf-ME£gmÆ Confederation Life Bldg., Toronto.’ 
Ont ; J. L. Michaud. Dist. Engineer, Merchants Bank Bldg 
St James St Montreal, P.Q. ; Postmaster at Lockport! 
Man., and R. C. Desrochers, Secretary Dept, of Public 
Works, Ottawa.

Ottawa, Ont.—Tenders for the design and construction 
of a schooner for Pacific Coast Survey will be received until 
noon, February 15, 1912. Particulars with the officer in 
charge, H.M.C. Dockyard, Esquimalt. B.C. G. J. Desbarats, 
Ottawa MmiSter the NaVal Service. Dept, of Naval Service,

Ottawa, Ont.—Tenders for approximately 2,500 feet of 
30-mch steel pipe in connection with the West End Drainage 
System, will be received by the Secretary of the Board of 
Control, City Hall, Ottawa, until February 15th, 1012 for 
the supply and laying same in the Ottawa River. Newton 
J. Ker, City Engineer. (See advt. elsewhere in Can. Eng.)

Toronto, Ont.—It is expected that the Northern Navi- 
. gallon Company will call for tenders in the near future for 

a 500-foot combined freight and passenger vessel. Mr. 
James Playfair. Midland, Ont., is president of this company.

Victoria, B.C.—Tenders for the erection and completion 
of a two-room frame schoolhouse at Port Alberni, in the 
Alberni Electoral District, B.C., will be received until Feb
ruary 14, 1912, by the Hon. the Minister of Public Works, 
llans etc., at the offices of A. D. Cooper, Secretary of 
School Board, Port Alberni, B.C. ; the government agent, 
Alberni and Nanaimo; and office of J. E. Griffiths, Public 
Works Engineer. Dept, of Public Works, Victoria, B.C.

Victoria, B.C.—Bids for the supply of a new motor fire 
apparatus for the city of Victoria will be called for shortly. 
1 he new apparatus will consist of a combination motor hose 
and chemical wagon, an 8o-gallon gas motor chemical and 
chassis for the present city service truck and engine at 
headquarters station.

COPIES OF ENGINEER WANTED.

A copy of our issue of March 30th, 1911, No. 13, is re
quired. A month’s subscription will be allowed to the party 
supplying this number.

Copies of the Canadian Engineer of the issue of January 
18, 1912 are wanted. By forwarding same to the main office 
your subscription will be extended over another month

L
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CONSTRUCTION NEWS SECTION
Readers will conter a great favor by sending in news items from time to time. We are particularly eager to get notes 

regarding engineering work in hand and projected, contracts awarded, changes in staffs, etc.
Printed forms for the purpose will be furnished upon application.
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LIGHT, HEAT AND POWER.

Montreal, P.Q—Some weeks ago the Isle Au a
veiupm nt Company filed with the Dominion Govern™ically 
plan fo the development of power at Isle Au Heron, P™ itted 
opposite the Lachine power site. The drawings s b 0f 
show two parallel walls, between which a part of then ^ 
the river is intended to go and at the end is a con"etregard* 
The Hon. F. D. Monk announced that nothing, as ^der. 
approval of the company’s plan or authorization of its tb„ 
taking, will be done until the Departmental engineers 
commission on St. Lawrence water power schemes 
fully in the matter. ., ManU'

Montreal, P.Q—It is stated that the Cedar Rapios dyke 
factoring & Power Company will call tenders tor . of tbe 
and power house without much delay, as it is the early
company to begin active operations at the plant "visional 
spring. Mr. Henry Holgate, C.E., Montreal, is pr°
president. j:an Peat

Ottawa, Ont—A deputation from the Cana trade> 
Society, assisted by a committee from the beam engin-
will ask the minister of min els to have one or in Qn tb
eers of his department1 sent to investigate and r p

that the CanadianCollingwood, Ont.—A report states 
Pacific Railway are preparing plans for an entry to this po .

Fort William, Ont—Although there was a profit shown 
on the operating expenses of the street railway of over *55,- 
ooo in 19!I, there was actually a loss of about 
that concern Mayor Ray stated that the profit made 
street cars would not be sufficient to pay interest and sink- 
ink fund by $10,000, and therefore what was apparently a 
profit of $55,ooo, was actually a loss of $10,000.

Guelph, Ont__A report states that the electric road
be built from Toronto to Guelph will go through Acton. 
Construction is likely to start this spring, but so far the 
plans of entry into Gelph have not been submitted to the 
Guelph city council for their approval.

Kingston, Ont—The Canadian Pacific Railway intends 
shortly to take over and operate the Kingston and Pembroke 
Railway, and make extensive improvements.

London, Ont__The management of the Lake Erie Coal
Company have approached the municipal council ofL;* 
with a view of electrifying the line of the London and 
Stanley Railroad.

Montreal P.Q.—Plans for the alteration of the C.P-R- 
Mountain street have been approved by the con

tracks it will
in a

bridge over -
trailer,. In 'A cove,, .

Dorchester and St. Antoinebe necessary to 
good part of the street between 
streets.

Montreal, P.Q—A report states that the Montreal and 
Southern Counties Railway Company have under consideto- 
tion the extension of its lines to Laprame, Bouchervi a 
Sorel, also having made an arrangement for the electrifica 
tion and operation of the Montreal & Province Line Railway 
between St. Lambert and St. Çesaire, intending to extend the 
line from St. Cesaire to Granby, thereby giving the shortes 
route between Granby and Montreal.

Nanaimo, B.C.-The city of Nanaimo ^s given notice 
of its intention to apply to the legislature for aut^°rl^ to 
construct a railway from Nanaimo to Brecken, thence 
Northfield, to East Wellington, through the Five Acre L 
to Extension, and thence to Nanaimo river bridge.

Ottawa, Ont__The railway companies of Canada
taking steps to stop the practice of carrying explosive * 
baggage checked in the usual way and in packages 
household furniture shipped as freight.

Port Colborne, Ont.-The Grand Trunk Railway will in
crease their yard accommodation at Port M
leased from the Dominion Government all the govemm ^ 
land lying between the Grand Trunk Welland line and 
land street.

Province of New Brunswick.—A
be started on work on the St. John Valley Railway-

third surveying PaIty

is to

ten rooms,“brick with

reinforced concrete floors, concrete foundation, steam e 
ing, electric lighting, etc.

Calgary, Alta.—Messrs. Nicholson & Bain, Winnipeg, 
wholesale commission merchants and brokers, have let a 

Calgary for the erection of a six-storey solic 
y •' It is also the intention

Edmonton this
contract in _ .
brick warehouse and office building, 
of the firm to erect a large warehouse m
year.

Carman, Man-Tenders will be received until noon 
February 17th, 1912, for the erection of two bridges over the 
Boyne River at Carman, Man. Plans and specifications for 
bridges may be seen at the office of the Manitoba Govern 
men? Engineer at Winnipeg, Man., or at the office of A. 
Malcolmson, Secretary-Treasurer, Town of Carman Ma _ 

Edmonton, Alta.-The contract for the construction of 
municipal library has been let to William Ditz,the new 

local contractor, for $24,501.
Montreal, Que—The contract for the erection of the new 

immigration buildings at Quebec has been awarded 
Mpssrs C E Deakin & Co., of Montreal. The sheds are to 
be erected by the government on the Louise Embankmen . 
The new bufidings are to be of steel and concrete, two stor
es high. over 700 feet in length, and will have accommoda

tion sufficient for 1,500,
Montreal, Que—The Canadian Pacific Ra’lwa%,^™P^y 

have awarded a contract to Messrs. John S. Metcalf Go., 
Sited Montreal and Chicago, for a reinforced concrete 
storage ’addition to their elevator at Port McNicholl Ont. 
Capacity of additional storage will be 2,000,000 bushels and 
estimated cost, together with additions to wharf work 
enable travelling marine towers to reach new storage, 
approximately $350,000.

New Westminster, B.C—The contract for the conduc
tion of 6 Qoo feet of jettv at the mouth ot the Fraser River 
has been Awarded to Mr. T. F. Sinclair. Mr Sinclair’s 
tender of $171,000 was the lowest received, the Norton Gn 
fiths Construction Company being second with a bid o 

The other tenders received ranged up to $295,000$190,000. 
f-or the work.

Niagara Falls, Ont.-The contract for furnishing and 
heating plant in the city hall has been award

ed this citv. for $1,255. Three bidsinstalling the
ed to J.*T. Henderson. .
were received, the highest being $1,292.

Strathcona, Alta—The Heenan-Frowde Co. have received 
the contract for the erection of an incinerator, at a cost of 
$40,200.

Toronto, Ont—Tenders will be received until February 
construction of Toronto Junction Mam

G. R. Geary27th, 1912, for the _ „ „ ,
Sewer Section No. 4, Bloor St. Tunnel.
(Mayor), Chairman of the Board of Control, City Hall, 
Toronto. (See adv. elsewhere in the Can. Eng.)

ÏÏaece?d0rads%eSreeg?nla\ingBMMion » ^

Burrard Inlet, has been awarded to the John McDoug 
Caledonian Iron Works Company, Limited, of Montreal, 
and the contract for the electrical generators each of g ooo 
k.w. capacity, has been given to Messrs. Dick, Kerr & C ., 
of London, England.

Vancouver, B.C—The Grand Trunk Pacific has placed 
an order for 10,000,000 feet of lumber, mostly heavy timbers, 
bridge materials, etc., with the Victoria Lumber Manufac
turing Company, of Chemamus, B.C. Lumber to be deli 
ered in Manitoba to be used for construction east of 

.Winnipeg.

NILE BRIDGE CONTRACT.

The tender of a Darlington (England) firm, the Cleveland 
Bridge and Engineering Company, bas been accepted for the 
construction of a bridge to replace the Pont des ng < 
the branch of the Nile at Cairo known as the Bahr el Aama.
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Lancaster St., Berlin, Ont. Roads constructed with Tarvia X Modern Pavement

Meets Modern Road Requirements
rT'ARVIA is a powerful binder for the surfaces 
A and foundations of macadam roads. It

The plasticity of the Tarvia also makes these 
roads very quiet. Horses’ hoofs make almost 
no sound on a Tarviated road.fills the voids and locks the stone in a tough, 

durable, plastic matrix. Tarvia is
waterproof, and Tarviated roads, therefore, 
protected against damage from torrents 
grades.

P ‘

I
R

are
on

A Tarviated surface looks like sheet asphalt 
and is equally dustless and clean. It sheds 
water readily and is dry immediately after the 
rain, so that pedestrians are not inconvenienced. 
The surface never gets muddy or dusty.

Tarvia has no odor except when being 
applied. After it haidens, it has no injurious 
effect on shoes, clothing or vehicles. The cost of 
using Tarvia is not a factor for cons'deration, 
because it has been repeatedly demonstrated 
that it is cheaper to maintain a dustless road 
with Tarvia than a dusty one without it. 
Maintenance economies more than balance the 
additional cost.

m
t:

JÉ

1 mmNi
If- On account of the 1 arvia matrix, these roads 

will bear heavier automobile traffic than plain 
macadam because the surface yields instead of 
pulverizing under the strains, 
matrix prevents internal 
grinding.
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tv The Tarviam
movement and Booklets on request. Address our nearest

Ü I office.
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BlThe Paterson Manufacturing Co., Limited
Toronto Winnipeg Vancouver

gjfjÉMontreal misIS

1
in The Carritte-Paterson Manufacturing Co., Limited

St. John, N.B.m1 Halifax, N.S. His
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Toronto, Ont.—The city engineer, Mr. Rust, advised the 

council to clean out the reservoir annually for at least two 
or three years, when it is hoped that the use of filter 
water will render it unnecessary after that time for some

Messrs.leading peat, gas power installations in Europe.
G. B. Greene, A. XV. Fleck and John McKinley will repre
sent the board. , ..

Ottawa, Ont.—An additional 200 horse-power for the 
municipal electric plant will be ordered from the Ottawa and 
Hull Power Company. The order is to date from December 
1 st last This will make 3,100 horse-power taken by the city 
for the plant. The cost is $15 per horse-power, making 
a total of $46,500.

Prince Rupert, B.C.—The newly formed council have 
decided to push the hydro-electric work with all possible 
speed. This work includes the construction of a large con 
Crete dam and the installation of a steel or cast-iron P P •

Regina, Alta.—The Leader Publishing Company are in
stalling a private power plant and water system in their new 
building. The company have placed with the British-Can- 
adian Engineering and Supply Company, of Winnipeg, an 
order for a 100-h.p. Ruston Proctor engine and gas producer 
plant, together with a 75-k.w. Westinghouse generator. The 
plant will be utilized at times for pumping .water from the 
well which has been sunk in the basement of the building^a 
which will furnish a water supply independent of that furnish 
ed by the city.

■ Saskatoon, Sask.-The city commissioners have decided 
that the wiring for the new' lighting standards shall be of 
armored insulated wire. This will do away with conduits 
«“he wire is buried in a trench. This does away with the 
difficulty often experienced in handling wires for repa r p 
poses when they are in conduits.

Qmlth’s Falls Ont.—The Smith’s Falls Electric Light 
and Power Company have installed a new auxiliary steam 
power plant of the most modern type. The engine is one 
of the largest of its kind in Canada.

Toronto, Ont.—It is reported that the municipal engi
neering department will recommend that a water meter 
placedin every house and a yearly inspection of mams be 
made.

years.Victoria, B.C.—The municipal council have appointed a 
committee to investigate certain defects in Smith s Hi 
reservoir. .

Victoria, B.C__Since the first of the year the city health
department has taken over the handling of st£eet,.s^e®plnSf’ 
and in consequence the quantity of refuse handled by tn 
garbage collectors has materially increased, the amount now 
being daily handled aggregating some 150 loads or wel 
over 100 tons. .

Winnipeg, Man.—A committee to investigate the disposal 
of garbage and sewage may be formed.

BUILDINGS AND INDUSTRIAL WORKS.

Brantford, Ont.—The directors of the Brantford Roofing 
Company have decided to increase the plant during 
coming year. At the annual meeting the directors recom 
mended the increase of the machinery to double its present 
capacity, the installing of an entire new system and the ad 
dition of two new stills capable of turning out from 1,200 to 
1,500 additional rolls of roofing daily.

Burnaby, B.C__The construction of a wharf on the
North Arm of the Fraser and the erection of a new stone 
crushing plant at an approximate cost of $I2>°°?> arera„„L 
of the plans of the municipality of Burnaby for the year 19 ■

Calgary, Alta__The Dominion Government have decided
to erect a new customs building The building will be five 
stories in height and will extend the full size of the lot, 
175 x 160 feet. The cost will be at least $300,000. A gove 

architect will plan the building.mentCalgary, Alta.—Announcement is made that Wood, Val 
& Adams, of Hamilton, Ont., wholesale hardware, hav 

branch in this city. The firm will erectlance
decided to locate a
a f0"=XTrOn«.-™yS,di=,,e of To,CMC and
have formed a brick manufacturing company. The output
will be 40,000 per dav.

Kingston, Ont.—It is reported 
Railway propose building a new passenger 
junction with proposed new freight sheds on 
the hay market. , „ ,.„n

Kingston, Ont.—Proposed additions to the. Cana 
Locomotive Works are planned Additional hidings
built to the present buildings, and a couple of new b ding 
will be started. The company contemplates spending 
$1,000,000 in improvements. .

London, Ont.—The following is the statistical building 
report for the city :—

Vancouver, B.C.—The engineers at work on the trunk 
announced the possibility of tenders being ca 

few days for the construction of work.sewers have 
within the next

that the Grand Trunk 
station in con- 

the site of
GARBAGE, SEWAGE AND WATER.

Brantford,
86,308,275 gallons of water 
006 Ottawa, Ont—A sand filtration plant to cost about $2,-

SêSArs.
Hi 5M3TK SK K SIS SM 625
,„d ,hé intake, rill receive their supply from the rtver. the 
present source of supplv.

New Westminster, B.C.—The city engineer, Mr I. W. 
Blackman has recommended that a new reservoir be con
structed with a storage capacity of 5.000,000 gallons, also the 
extension of the present reservoir. .

Port Colborne, Ont.—The Canadian Union Furnace Co. 
will nut in its own waterworks plant and fire protection 
The town so1 desires the municipal system can be connected 
up with the company’s system, and m case 0 a bl« 0 
other necessity the company’s supply will be at the disposal

°f 'Toronto, Ont.-The estimates of the property commis
sioner for 1912 include the following items :-Scavengi g, 
<c7(S-7 87< • nound $450; street cleaning, $65,774, cuiver8SS: «Si ;Sh»i. *«*,, $,*«.. ««%»ing $8,006; street flushing, $23,361; road oil, $25,000, 
stable, $59,592; plant and shop. $32,542 ihorses^ $ -5 ’̂,
crematory, $12,700; water, $237, rental, $ ,55 , P 
salaries, $4,800; total, $681,274. ,

Town Of Edmonds, Burnaby, B.C.—Authority has been 
substitute six-inch for four-inch water 

and call for tenders for 
waterworks bv-law.

Ont.—During January at the waterworks 
were pumped as against 75»244r

No. of Permits. Estimated Value.
January, 1911 ................... 27 $ 18 717.00
Moose ^aw^Saski-The Prairie Oil Company, ’Winnipeg; 

Messrs. F. H. Rees & Company and Benjamin Olsen 
negotiating with the municipal council regarding th
don of factories, etc. r, ,iw.h wil1Montreal, P.Q.—The Westmount Methodist Church 
probably erect a new building at the corner of Roslyn Avei 
and Sherbrooke Street. The Rev. W. E. Baker, pastor- g 

Niagara Falls, Ont—The Urschel Bates Valve 
Company of Toledo, Ohio, with branch factories in nearly 
of the large cities in the United States, will install a bra» 
at this point. The new factory will occupy what is kn ^ 
as the old mill property. Messrs. Hartman and Motler
representing the company.

Saskatoon, Sask.—Mr. Meyer J. Sturm, of Chicago, 
has been requested by the City Council to prepare p an
the new civic hospital. nig-im0

St. John, N.B.—There is a probability that a_ pig .
industry may be established at this point. A minmg. -ted 
pany at present is shipping ore to points in the tbe 
States. The increased bounties, at present engaging 
attention of the government, will, it is claimed, enable b 
to smelt the iron at a profit in Canada. The Question . be 
is now engaging their attention is whether it sbip-
cheaper to erect blast furnaces at the mines where the 
ping facilities would be limited or bring it to this P

111.,

given the engineers to ... 
pipes and to complete specifications
a supply of pipe to be laid under the. 1.Q12 Toronto

Toronto, Ont.-The experts advising the city' °f T°™nt° 
problem suggested in their report that a 

25,000,000-gallon steam pump be added to the equipment a 
the main pumping station. The city engineer will bring the 
matter before the council.

upon its water
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Worthington Turbine Pumps

The Worthington Turbine Pump is now accepted by the 
best engineers for all services where it is desired to 
deliver water against high heads. There is a limit to its 
application : but this limit is being continually widened by 
improved design, and at the present time the turbine pump 
is successfully employed for service where heretofore the 
reciprocating pump has been used exclusively. ,11

Bulletin 110
gives a great many illustrations of these pumps driven 
directly by electric motors, steam turbines, steam engines 
and water wheels, as well as belted to the different forms 
of power, and will be sent on application. MÇ DOUGALL

Capacity 12,7 Imperial or 1460 U.S. gallons per minute against 
100 lbs. pressure. 150 H.P. 750 r.p.m. London, Ont.

the john McDougall
CALEDONIAN IRON WORKS CO.

WORKS; 512 William Street, 
MONTREAL.

I IMITFn ®ales Offices; Montreal, Toronto, Cobalt, 
1» IVII ■ ULf Winnipeg, Calgary, Vancouver.

Wooden Water Pipe

S11P13 ?
! iiMi w

Galvanized Wire Machine Banded Wood Stave Pipe 
Continuous Stave Pipe

Reservoir Tanks
For City and Town Water Systems, Fire Protection, Power Plants, 

Hydraulic Mining, Irrigation, etc.

MANUFACTURED BY

Pacific Coast Pipe Co.
LIMITED

Factory: 1551 Granville Street, VANCOUVER, B.C.
P.O. Box 563. Full Particulars and Estimates Furnished.
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ment.
have issued in-Tiihurv ont.—The Dominion Canners . ,

ssr2r?&tss,n£«
be Todby|n.etfeB.C.-A report states that a local syndicate 
has completed all prehmmane^ toward the^erectron of^a

B .C^,St architect? ^drawing plans for the structure, which 
will have upwards of two hundred rooms.

is
floor structure with a frontage of 266 f S
by 315 feet on Donald Street. Æhf elevators,
five new^passeng s0 designed that^they^ wiU^rry

floors ^erfriXg^d twiti|

H McGee vice-president, is considering estimates etc.

—■ ■" üs, t sss
main building will be three stones

tomatoes and fruit. It is 
in which

Calgary, Alta.—Within the next few weeks Calgary wi

Sïïæ ITsi fitta «a.»l.-

ward,- from each »"«, "a,0" edjorajf J-ggJ

discu ^"various means'of increasing ,h= „.de

of these provinces.

b0arottewa°nOnl—The municipal auditor is of 
that a purchasing agent be appointed for civic works.

city hall

two

LIVERPOOL DOCK EXTENSION.
Company’s plant to 
have been issued. The 
high, and will be used for canning 
expected that another large building will be put up 
corn and peas will be canned.

tails sufficiently advanced to submit to the next meeting ot 

the Synod in June.

““ J£r.m TÆ dae deotwT.", 

feet. The improve-
The Mersey Docks 

a dock extension scheme, 
approach to accommodate vessels of G too 
ments, it is estimated, will cost $15,000,000.

CONSTRUCTION NOTES.SOME RAILROAD

Probably the longest branch line, the Regina-Colonsay

From Regina “ Urge
miles. Another branch, from 

miles, is being

BRIDGES, roads and pavements.
year was 
152 miles.
from Valeport, where the 
branch, to Bulyea, it is 19
Outloak ,0 K-rruhm. Sria,oh=wa- o.=,n ^ to
l°=n,S=: Ti"" r/gdI wrU «P» ifs U»

«ÆMS hS SS?h“ri„S,kcA«

Kerrisdale, Point Grey, B.C.-This niunxcipality ts seek 
ing government aid in the construction of si bridge acres 
the deep ravine leading to the umvetstty s«e ït s esh 
mated the bridge will cost in the neighborhood of ^o °oo.

Nelson B C.—A delegation waited upon the provincial government f!r the purpose of urging that body to construct 

a bridge across the Kootenay River. ,
province of Ontario.—Experiments in ^eat™g,claLEw 

with a solution of tannic acid will be conducted by Mr. W. 
A McLean, provincial engineer of highways during 
coming spring and summer. This treatment will give a 
hardened.5 surface to clay, rendering it tough -d rubbery _ 

Welland County, Ont.—A report states that th goo road!' bill has received the official approval of the overn- 

ment and will now be acted upon by the council.
York County, Ont.-Forty miles of macadam highway 

are to be constructed in this county. Mr Ed. James, engi
neer. Tender will be found in this week s issue.

York County, Ont—The York Highway Commission has 
deputed Messrs. J. J. Ward and George Henry to Ottawa with 
delegations from the Good Roads’ Association to wait on the 
Government on February 8, to ask for federal aid in th. im 
provement of roads.

100

Wilkie.The Canadian Northern Railway Company has sp,^

si Sr. si SSî J5T ÆSSSÎ1’ÆS ‘and h4? co£o..«d

f,ini.î S’.S«SS year gS5 mile, of

track would be. laid before the end f *e year Cafia.

Bethany Junction 14 miles we„t of Pet , 1 Mont„
main line of the Canadian Pacific Raflway betwe 
real and Toronto The length of the new »
12 miles of which from Victoria work was started on the 
water, were completed in 9°9’ tbe fine was opened
f^trlffic^ate last1ITyear. ° The ’important towns passed 
for traffic late las y r inds-iv F-xtensive terminals are through are Orillia and Lindsay^ toten tracks
being constructed at Victoria Harb , elevator has
amounting in all to^bout 3^. <>f f;000 000 bushels,
™„S"o« be?," P-ovidoi for 6-e »'

over

FIRES.

Halifax N S.—The Woodside plant of the Acadia Sugar 
Refining Company was totally destroyed by fire with a loss

* °Kw%n£-Fi,= damaged ,h. Queen', and Vic 
toria Hotels and stables to the extent of $20,000.

CURRENT NEWS.

St. John, N.B.—The Dominion Government are con
sidering the contract for the harbor improvements at • 
John, involving an expenditure of about nl^« “‘Vi?“tadin)‘ is 
A company headed by Norton Griffiths, M.P. ’ similar capacity.

J

CD be
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How This Rubber Belting 
Cuts Production Cost

Don’t let slipping belts waste power—drain away profits. Plug 
up the leaks—save time, money, power, by investigating—installing 
Goodyear Rubber Belting.

Goodyear Rubber Belting stands for saved energy—economy. Built up of plies of 
rubberized fabric, cured and vulcanized into the solid piece. Neither slips nor stretches. 
Has the cohesiveness of rubber with the enduring strength of a specially woven cotton 
duck fabric from which all stretch has been taken out. It is steam, water, weather and 
rot proof.

The same high-grade materials, the same skillful workmanship and the same years 
of experience that have built such famous service into the products of the Goodyear 
Tire & Rubber Co., U.S.A., is doing the same for Goodyear Rubber Belting and our 
many other rubber products.

Rubber Belting'
superior to all other third-grade belts because made 
of tougher rubber, heavier fabric (which means better 
friction) and better wearing service and cover.

High Efficiency Belting
Every size for every purpose—1 inch to 60 inches 

wide—2 plies to 8 plies thick.
Goodyear Quality Belting

The highest grade made. Heaviest duck, best rub
ber, seamless, tough, durable. The saving main-drive 
belt for Paper, Pulp and Lumber Mills—for all mills 
^here the horse-power transmitted is large and the 
demand for tensile strength is great.

Black Diamond Belting
Lighter in weight, lower in price than above, but 

*3rne in quality. Great quantities sold to Sawmill trade. 
Hundreds of mill-owners say it gives better service than 
any other belt ever used.

Red Cross Belting
The ideal belt for Thresher, Small Sawmill and 

lour Mill use. Built to meet competition, yet is far

Stitcbed Rubber Belting
We make this belting in Quality, Black Diamond 

and Red Cross weights for those preferring this type 
of belting.

Elevator Belts
We make a specialty of Elevator Belts. Our Leg 

and Lofter Belts used in hundreds of elevators. Give 
superior service because of greater strength. Buckets 
never pull out. Plies never separate. Long, efficient 
service guaranteed.

Conveyor Belts
For conveying crushed stone, grain, coal, ore, etc. 

Made in all thicknesses of face to suit requirements. 
Great toughness of rubber face prevents cutting and 
chipping ; insures longest service.

IMPERIAL HIGH-SPEED FRICTION * SURFACE BELT
Specially designed for planer, dynamo, generator or fan work where pulleys are small 
and high-speeded. If we haven’t what you want in stock, we’ll make it—and remember
Goodyear Rubber Belts quickly earn their cost in pains and power 
saved—yet they cost less than the common kindm Let our expert 
solve your problem, Send requirements or write for catalog to-night•
In all of our business in Canada last year, we had to replace, 
because of slight defects, only $155*22 worth of goods.

^he Goodyear Tire $ Rubber Company of Canada, Limited
General Offices—Toronto

j. Write our Nearest Branch
RANCHES : Montreal — Winnipeg — St. John, N.B. — Vancouver - Calgary — V ctoria, B.C., 855 Fort 

Street-Regina, SasH., 2317-2318 South Railway Street—Hamilton, Ont., 127 King Street West

19

Factory—Bowmanville, Ont.
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Company by the local freight agent of the Canadian Pacific 
Railway Company at Sudbury, that it was resolved that ship 
ments in less than carload lots in heated cars should be dis
continued ; and its appearing that no. notice of 
withdrawal of such privilege had been given to shippers, 
and such withdrawal has worked hardship—

It is ordered that all railway companies subject to the 
jurisdiction of the Parliament of Canada shall forthwith re
establish the system or systems in practice by them of carry
ing' less than carload lots in heated cars during the winter 
of 1910-1911; and shall forthwith grant to all shippers 
rights and privileges of such shipping facilities in respect 
to such traffic as were in force upon their various lines du

until the rea-

TRADE ENQUIRIES.
The following were among the inquiries relating to Can

adian trade received at the office of the High Commissioner 
for Canada, 17 Victoria Street, London, S.W., during the week 
ending January 22nd, 1912:—

A London firm of universal electrical providers and manu
facturers who manufacture all classes of electrical fixtures, 
especially for the Canadian market, are desirous of getting 
into touch with actual importers in the Dominion.

A Derbyshire firm who supply large quantities of pulp- 
stones to the Canadian market through United States agents, 
are anxious to get into direct communication with importers 
in Canada.

A London firm manufacturing a patent glass jar for pre
serving fiuit and vegetables desire to get into touch with 
Canadian canners and others likely to be interested.

A firm in the English Midlands manufacturing cast-iron 
articles of all kinds covered with a porcelain enamel, and 

conform to Canadian requirements, wish to hear

ing the said winter, until further Order, or 
sonablaness of the withdrawal of such facilities can 
passed upon by the Board.

ORDERS OF THE RAILWAY COMi 1ISSIONERS 
OF CANADA.willing to 

from importers in the Dominion.
A Lancashire firm desire to find a market in Canada for 

Static transformers; also electric lifting tackle, such as hoist 
blocks, runways, light cranes, crabs, winches, etc. ; and ate 
prepared to appoint reliable agents in each province and each 
important business centre.

A Vancouver correspondent wishes to obtain United King 
goods, and construction material.

A Canadian firm of importers desire to secure the Can
adian sales agency for specialties in paper manufactures such 
as D’Oyleys and table decorations.

A Toronto firm of grocery brokers desire to form a con
nection with a reliable London firm in a position to ship 
Ceylon and Indian teas in bulk ; they are also in the market 
for supplies of cocoa beans and cocoa butter.

A Vancouver firm desire the agency of a United King
dom manufacturer of cotton, càshmere, and woolen hosiery.

From the branch for City Trade Inquiries, 73 Basinghall 
Street, E.C. :—

A Yorkshire firm of baby carriage, toy, and steel folder 
manufacturers, operating several factories, desire a first-class 
representative in Montreal, having offices and showrooms, and 
possessing an established connection among stores, furnish
ers, etc.

Each week on this page may be found summaries 
of Orders passed by the Board of Railway Commis
sioners, to date. This will facilitate ready reference 
and easy filing, 
secured from The Canadian Engineer for small fee.

Copies of these orders may be

15815—January 19—Extending until 1st March, 1913, time for exe in 
of Commissions and for transmission to Secretary of Board at.Ottawa 
connection with examination of witnesses in Dawson Board of “a r, 
White Pass & Yukon "Railway in connection with Order 15719» Jaau 
SBC! 1912. £ -

15816—January 17—Authorizing G.T.P.B.L.Co. to construct spur ^ 
Yellowhead Pass Coal & Coke Co., Ltd., Alberta; from its Mountain r 
Coal Branch. ^

15817—January 18—Approving location of C.N.O.Ry. through 
Springer, Field, Badgerow, Gibbons, and Crerar, District of Nip15 
mileage 366 to 386 from Montreal. witb

I58i8—January 18—Anuthorizing town of Leamington to cross 
right-of-way of M.C.R. (Leamington & St.. Clair Branch).

15819—January 18—General Order re less than carload freight to 
carried in heated cars, etc.

15820—January 2°—Amending Order i574i, January 3rd, 1912, that e_ 
plicant Company install cover plates their tracks pass through tne 
walk,’' C.P.R. spur Swift Canadian Co., Winnipeg, Man.

15821 January 19—Approving by-law of Maine Central Railroad g< 
authorizing W. K. Sanderson, G.F.A., H. D. Waldron, G.F.A., an 
Davis, Chief of Tariff Bureau, to issue tariffs. g0>

15822—January 18—Authorizing International Bridge and Termina 
to construct its bridge and railway across Church St., Fort France > 
Crossing to be protected by gates.

15823—January 19—Authorizing C.P.R. to construct its 
ly Branch of C. & E. Ry.), across 10 highways, and divert same, t 
up portions of diversions, mileage 129.47 to i39*22» Alberta.

15824—January 20—Authorizing Vancouver, Victoria & East“° p.C. 
(G.N.R.) to construct portion of tram track cn Front St., Vancou ' 

15825-January 19—Approving location of G.T.P. Railway station a 
hugh, a divisional point in Alberta.

15826—January 22—Approving location of C.N.O.R.
Portland, Ont. j oD Lot

15827—January 20—Authorizing C.N.O.R. to cross public r 
8, between Cons. 2 and 3, Twp. of Dorion, Dist. Thunder Bay, ^

15828—January 23—Authorizing Twp. of Brooke, Ont., to constru 
Dougall Drain under tracks of Canada Southern Rly. Co., (M. • • at

15829—January 23—Approving location of C.N.O.R. station groy 
Dwyer Hill, Ontario. ercc'

15830—January 24—Extending until 15th February, 1912, time 
tion of gates by G.T.R. at John Street, Toronto, Ontario. n5tructic*1 

15831—January 24—Extending until June 30th, 1912, time for c0 
of subway over Elizabeth St., Toronto Junction, Ontario. ^ level

15832—January 24—Authorizing city of Strathcona to construe
track of C. & E. Railway, (C.P.R.), at Third Ave.^^ seC.

“AP-

A Yorkshire company manufacturing all types of steam 
boilers, chemical works, plant, tanks, pans, stills, heaters, 
etc., wish to extend their business to Canada.

A Liverpool company would be glad to receive offers from 
Canadian curers of dried codfish suitable for export to tropical 
countries.

A Montreal engineer is prepared to represent United 
Kingdom manufacturers of railway supplies and machinery, 
such as are used in connection with locomotives and rolling 
stock, and in railway shops.

Lacombc East£

station grounds at

Me-

THE BOARD OF RAILWAY COMMISSIONERS FOR 
CANADA.

Order No. 15819.

crossing over
15833—January 24—Authorizing C.P.R. to divert highway 

tions 9 and 4, at Naples Station, mileage 85.3, Napinka. S.D.
of oity of Stratbi

In the matter of the application of the Sanitaris, Limi
ted, of Arnprior, in the Province of Ontario, for an Order 
directing Railway Companies to furnish, during cold wea
ther, heated cars for the carriage of mineral water, ginger 
ale, and other bottled beverages, in quantities aggregating 
not less than carload lots, from one shipper to one or more 
consignees and destinations: File 18855.

Upon the hearing of the application on the 4th January 
last, and hearing what was alleged on behalf of the Railway 
Companies and the Applicant, and judgment being withheld 
for further information ;

And upon its now appearing that Railway Companies 
had in practice systems of carrying way freight in heated 
cars ; and upon the complaint of the Sudbury Brewing and 
Malting Company that such systems had been abandoned; 
and upon its appearing that at a meeting of the Canadian 
Freight Association, held on November 23rd, 1911, it is al
leged in a circular sent to the said Brewing and Malting

tbcoD»»
15834-35-36—January 24—Dismissing applications 

Alta., for level crossings over C. & E., (C.P.R ), at 2nd Ave.,
Ave., South, and 3rd Ave., South.

15837—January 25—Approving proposed additif n 
bridge and change of grade across Mountain St., Montreal.

15838—January 74— Authorizing G.T.R. to reconstruct swing 
Rideau Canal at Ottawa.

15839-January 24-ReIleving G.T.R. from further protection 
Street, at Mount Bridges, Ontario. ç V, C t0 c°?

15840—January 24—Authorizing Government of Province o ■ ^çp.R- ' 
struct highway crossing over Shuswap and Okanagan I<al % '
one mile north of Okanagan Landing. Qfl(j in

15841-42—January 23—Authorizing C.N.O.R. to cross P« c *4 *c??*e 
8, between Cons. 1 and G., Twp. <( Medora, Dist. of Muskoka, ^ br,d* 
Jane Street, Twp. of York, County of York, Ont., by mean» 
carrying highway over railway. instanatlyf

15843—January 23—Extending until 9th April, 1919» time or CoU0ty 0 
of bell by C.P.R. two and one-half miles cast of St. Ba »
Portncuf, Quebec.

exis»a<

bridge °v6r 

at Ad.l»id6

rf C.P.R-


