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For this purpose holes about 0.05 inch in diameterpoints.
and o. 10 inch deep were drilled 10 inches apart in various 
portions of the shell, and reamed with a reamer having an 
angle of 65 degrees. A 10-inch strain gauge having conical 
points with an angle of 55 degrees, adjustable with a micro
meter screw, was used to measure the distances between 
these holes as they varied under stress. The difference in
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Strains in Incncs

Fig. 2.—Curves of Tangential Extension, Solid Sheets, End 
Course Near Rear Head, Girth Seam and Middle 

of Length of Course.

angles made the gauge bear near the surface of the sheet
1

and it is believed that the readings are reliable to ---------
10,000

The stress which would produce an elongation ofinch.
this amount in a distance of 10 inches is 300 pounds per 
square inch, assuming a modulus of elasticity of 30,000,000 
pounds ; that is, supposing that the stress per square inch 
divided by the stretch per inch of length would equal
30,000,000.

The boilers tested were of a very simple type, yet in 
very few instances were strains developed corresponding to 
those which would be indicated by the usual calculation for 
strains in a cylindrical shell subjected to internal pressure.

In Fig. 1 are laid off in a horizontal direction the 
amounts of stretch which would be produced by various pres- 

square inch in a plain cylinder and with a modulussures per
of elasticity of 30,000,000, each at a height corresponding to 
the pressure required to produce it. A pressure of 60 pounds 
per square inch in the interior of a cylinder of this diameter 
and thickness of shell would, for instance, produce a stretch 
of nearly 0.0020 inch in a length of 10 inches ; and a pres
sure of 300 pounds a stretch of about 0.0095 inch, 
points so determined would lie in the heavy straight line of 
the diagram marked E = 30,000,000. The distortions actu
ally found were set off in the same way and connected by 
the lighter lines. They show the extensions of the third 
and fourth sheets of the boiler, counting from the front on 
the right and left sides of the boiler respectively, taken at 
the middle of the lengths of the courses. The courses are

The

lettered A, B, C, D, E; C—16 R. on the diagram means 
gauged length 16 on sheet C, right-hand side. These follow

Two 72-inch boilers which had been in active operation 
for 27 years were contributed for investigative purposes by 
the late Nicholas Sheldon, treasurer of the Kendall Manu
facturing Company, of Providence, R.I. They were made 
by the Whittier Machine Company, of Boston, Mass., out of 

Benzon” steel, were put into service in March, 1881, and 
bad never required repair or renewal in any part. They 
Were made in five courses, two sheets to a course, and had 
the following general dimensions :
Diameter .......................
length, over dry sheet 
Thickness of shell ...
Thickness of heads ...
Number of tubes ........
Diameter of tubes ....
Length

72 in. 
16 ft. 

in. 
in.

140
3 in. 

15 ft.of tubes .
Diameter of dome ..................................................... ,.. .2 ft. 6 in.

°ngitudinal seams, double-riveted lap joints, % -inch rivets, 
2"inch pitch, punched holes, rows 2 Jé inches apart, rivets 
staggered.

Girth
Deads stayed, each, with 14 braces. 

ast-iron manhole frames and safety-valve nozzle. 
uPported by lugs, three on a side. 

e feed-water came from the Pawtucket river.

seam, %-inch rivets, 2jé-inch pitch.

The utmost advantage of this opportunity was secured
V placing in charge of the tests James E. Howard, qualified 

by long years of service as the head of the government test-
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F|g' 1-—Curves of Tangential Extension, Solid Sheets, at 
Middle of Length of Courses.

plant,
pbysici at the Watertown arsenal and now engineer
's st of the Bureau of Standards, at Washington.

s advised and assisted by Francis B. Allen, vice-president 
Hartford Steam Boiler Inspection and Insurance Com- 

The tests were made at the W. H. Hicks Boiler 
m-es S’ Providence, and form the subject of a paper to be 
of Jnted at the December meeting of the American Society

f Mecha„ical ; 
n derived •
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Engineers, from which the following informa-tio

tests were made by subjecting the boilers to hydro- 
Pfessure and measuring the deformation at various

static
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THE CANADIAN

the heavy reference line for the ideal condition quite closely 
upon one side of the boiler, but the leaning to the right of 
the plotted lines of the other diagram indicates more than 
a normal stretch.

The strains produced at the various places measured are 
plotted in this way and the diagrams accompany the paper. 
E-8 was taken near the girth seam between this and the next 
sheet and E-16 in the centre of the rear sheet close to, but 

spanning, the longitudinal joint. Diagrams of the boiler 
are given in the paper showing the location of each of the 
spans measured, 
longitudinal seam on the middle course, curve C-y being 
taken at the front edge, C-u at the rear edge and C-15 in 
the middle of the sheet. The author points out that in the 
case of a three-course boiler with one sheet to a course, as 
found in current construction, it would seem that a double 
riveted lap joint might occasion (by reason of the greater 
extension) an excessive stress in the solid sheet abreast the 
end of the seam, under certain pressures.

Pressure on the exterior of the tubes necessarily extends 
them in length. The amount of the extension appears to de
pend upon their position with reference to their proximity to 
the shell. Tubes adjacent to the shell extend less than those 
at the middle of the rows, a restraining influence from the 
shell appearing to affect the outer ones.

230

not

Fig. 3 shows the extension across the
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Fig. 3.—Curves of Tangential Extension, Across Longi
tudinal Seams, at Middle of Length of Course 

and at Edges.

In a plain cylindrical shell, increase in diameter would 
necessarily be attended by a definite amount of endwise con
traction, eliminating the effect of pressure on the heads. The 
tests showed that there were parts of the boiler which were 
nearly free from longitudinal strains, while there were other 
places in which the strains were reversed and longitudinal 
extension shown instead of contraction. Along the lower 
quarter of the boiler the longitudinal strains were contrac
tions, while along the upper quarter they were in part con
tractions and in part extensions.

and character of these strains at 270 pounds in the
Figs. 4 and 5 show the

amount
middle of the sheets and across the girth seams respectively.

It will be noticed that the lower part of the shell contracted 
notwithstanding the fact that the tubes were extended by the 
exterior pressure to which they were subjected. This behavior 
calls for bending at the flanges of the heads to compensate 
for the difference of these movements. The six through 
braces would relieve the shell of a portion of the longitudinal 
tension coming from the heads in the upper half of the boiler. 
Longitudinal gauged lengths on the upper part of the shell 
showed diminished contractions over those observed on the 
lower portion or displayed strains of extension. On the very 
top of the boiler the strains were extensions of a pronounced 
order.

Volume 22.ENGINEER

for which the figures and diagrams in theThe tests
paper are given were made upon only one of the boilers.

of the first boiler greater strains were displayed in
In

the tests
the vicinity of the dome and the manhole frame than at 
other parts of the shell, which resulted in an early failure at 
these places. Actual rupture of the dome was not 
plished, but leakage along its single-riveted longitudinal 
seam became so great at 266 pounds that it was necessary to 

dome and close the opening to it in the shell
with the

accom-

remove the
with a patch in order to reach higher pressures
pump available.

tH ■A
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Fig. 4.—Longitudinal Strains on Solid Sheets at Middle 
Minus Signs Indicate LongitudinalLength of Courses.

Contraction ; Plus Signs, Longitudinal Extension.

manhole frame fracturedAt 270 pounds the cast-iron 
the middle of its length.

shell covering the manhole and the test resumed, 
pounds the rupture of three braces of the front 

then discontinued and the

Another patch was thenacross
put on the 
when at 295 
head occurred. The test was

The strain measurements made uponboiler dismantled, 
the boiler were of the same order as those reported for the 
second and the results were similar.

A feature, however, in the test of the first boiler was
Measurements ofabsent or obscure in that of the second, 

strains across the longitudinal seams increased progressively 
in passing from the front to the rear end of the boiler. The 

“While these seams were not directly exposedauthor says:
to the heated gases over the grates, nevertheless it seems 
probab’e that a wider range of thermal conditions prevailed

y;
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Fig. 5.—Longitudinal Strains Across Girth Seams, Also 
Strains on Diagonal Gauged Lengths of Courses.

in the vicinity of seams at the front end over those at th® 
rear end of the boiler. If such was the case it would ai 
in explaining the greater slip of the forward seams.” Leak' 

at the longitudinal seams began at 120 pounds and be
came general at 180, but at this time the slip of the join15 
had become pronounced and necessarily disturbed the calk

age

ing.
The second boiler was stripped of its dome and manhol® 

and the openings covered with patches before it waSframe
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COST ANALYSIS FOR CONTRACTORS.tssted. The heads were strengthened 'by means of six 1 % 
inch through braces. The cast-iron safety-valve nozzle was 
allowed to remain in place, but was eventually replaced by 
a soft patch after 300 pounds pressure had been applied and 
released, as the distortion of the shell under the flange of 
the nozzle caused leaks impracticable to calk. During the 
test the boiler was supported on two wooden shoes sawed to 
fit the curvature of the shell.

When the pressure in the boiler was increased from 300 
pounds, the highest indicated on the diagrams, to 335 pounds 
the manhole patch ruptured, 
sheared by the tangential stress of the shell followed ap
parently by the fracture of other rivets by tension on their 
stems "which pulled off the heads and finally tore the sheet 
longitudinally along its upper element, starting this fracture 
at a rivet hole of the manhole as shown in Fig. 6.

, The American Society of Engineering Contractors has 
for some months been working upon a uniform system of 
cost analysis for contractors, a committee having been ap
pointed and discussions having been held at the monthly 
meetings of the society in New York and by some of the 
sections of the society in other cities. The subject has been 
freely discussed at these meetings by many contractors and 
a certain amount of progress is apparently being made. At 
a meeting in New York Edmund A. Pratt, under the title 
“A Simple Form of Cost Analysis,” presented a form deal
ing with reinforcement in concrete work, 
what modified by the discussion which followed, the result
ing form being that shown herewith. The form presented is 
not intended to be kept in the field, but in the office, contain
ing the results and total of records kept in the field. It 
seemed to be the general idea that the most convenient size 
for the form was that of the ordinary letter head, as it made 
it convenient for filing and for reference. As indicating the 
general ideas of the members concerning the subject of cost 
analysis we quote certain remarks from the minutes of that 
meeting as published in the September number of the Journal 
of the society :

Secretary Wemlinger—Although we have become ac
quainted with many and various systems and forms for cost 
keeping and cost analyses, few of such are sufficiently simple 
and convenient to become available for general use. It is 

aim, therefore, to determine what features, classifications, 
items or subdivisions are desirable or necessary in cost an
alysis blanks, so that the engineering contractor who needs 
to study his costs can readily do so by using some of the 
standard forms and methods recommended and adopted by 
the society.

Mr. Lockwood—Concerning cost-keeping systems there 
is always danger of too much detail, 
very elaborate system was put in to revolutionize the work 
and to show how much the owners were losing. At the end 
of the year they had lost $30,000 ; the system was so 
plicated with minute detail that it took half the time of the 
men to fill out cards.

Mr. Smith—There is a weekly time card that I saw one 
contractor use, something like that illustrated below :

Foreman, F. C. Burke.
I.aborer, John Angelo.

Three of the rivets were

This was some-
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Fig. 6.—Manhole Patch After Rupture.

The shell was repaired by cutting out a portion of the 
middle course and putting in a section the full width of the 
course and about 3 feet wide measured on the arc. 
was double riveted to the shell at its longitudinal seams. 
The hand-riveted 
Were started so that at the time of writing the paper no 
greater pressure than that of 335 pounds, at which the man
hole patch ruptured, had been attained.

In summing up, the author points out the usual influence 
°f longitudinal seams in intensifying the stresses in the ad
jacent sheets, the excessive stress developed at the side of 
the manhole patch and at the side of the safety-valve nozzle, 
and suggests that if such abnormal stresses can occur with 
50 simple a structure as the boiler under consideration, it 
mtght be well to apply this method of examination to the 
drains produced in boilers of more complex construction.

This
In a certain shop a

extended rapidly, and copious leaksseams

com-

| 2 I 3 I 410 I 11 II i I a l~Day.
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I B I
Monday
Tuesday

I Ci n IAI P 1 E IW ednesday
I CThursdayI •1I P II EFriday

GREASE IN GARBAGE. I E | I C_!I 11 I A ISaturday

At the top of the card is written the foreman’s name and the 
name of the laborer. The first column is for the day, there 
being six spaces, one for each day of the week, 
top, under the names, are printed the working hours, 
the morning the foreman would take the card for each man 
and write a capital letter to indicate the class of work that 
the man was working on ; later, say nine o’clock, if he 
changed him to another class of work, he would write another 
letter in the column 9. Every time the workmen were put to 
work on some other part of the job the proper classification 
letter was entered in the time column. . . . The foreman
took the cards from the men every morning at seven o’clock 
and kept them in his pocket until noon, when he handed them 
back to the men. 
back and entered the proper classification of work for each 

At five o’clock the cards were handed back to the 
and the whole thing repeated each day.

Grease in garbage at Toronto was determined by a test 
made in January, 1911, at the works of Messrs. W. Harris 
81 Company, under the direction of Messrs. Bering & Greg- 
0ry, consulting engineers, of New York City. The object 
°I the experiment was to ascertain by means of the reduc- 
tion process the amount of grease contained in samples of 
Toronto garbage. Ten loads of garbage and rubbish, hav- 
’ng a total weight of 11,075 lbs. were delivered at the works. 
? b's material was sorted over and the rubbish removed from 

leaving a net weight of 8,823 lbs. The garbage was then 
Objected to the reduction process and it was found from the 
results and analyses that the total amount of grease was 
ab°ut 4.71 per cent, of the weight of garbage.
Practicable to recover all of the grease, but it is stated 
1 at by the use of the naphtha process the total amount of 
Crease which could have been recovered would have been 
about

Across the
In

It is im-
Then at one o’clock he took the cards

man.
4 per cent, of the weight of the garbage. men,



Lb.

•This total must be the same amount as the total weight of Rein
forcement given in the fourth column on the other side of this sheet..

CONDITIONS UNDER WHICH THE WORK WAS DONE.
Class of Labor ; Experienced ?............... Inexperienced ?;•••••
Are the .workmen members of a Labor Union?. .What Union...
Nationality of Labor ? ........................................ ••••••........■ •
Climate..............Weather: Give percentage of wet days......
Was any work done on rainy days?.........How many days.....
Was the Reinforcement handled by labor or with derrick or

other machine? ............................. ............. .............. ........
Describe in detail how handled............................ «............. •••
How was the cutting or handling done? By machine or
by hand ?•.....................................:.......................................... .
Where was the Reinforcement placed? If in an excavation,
what was the size and depth of this excavation?....----If in

I a building, how many stories?................... If in a bridge, give
|100.0 length of span...Lb.

Lb.

Tot fal weight.'

Cutting and Bending—
'Foreman ................
Labor .....................

J’lneing— 

Foreman 
Labor ..

Materials,—
Steel, f.o.b...........

“ Freight ...
“ Unload’g & cart’s

Wire

Total Materials
Tools* ............
Repairs* ........

Grand total ...
If cost of Cutting and Bending or of Placing is high or low,
give reasons why................................................... . V"v ‘
Suggestions that will improve the conditions under which the 
work may be done again, and that will reduce the cost if 
this was high ...............................................................................

,*The total cost of Tools and Repairs for the entire job, is 
to be entered in the third column and is distributed on the 
total weight of the reinforcement placed, so that the cost of 
these items is given per pound of reinforcement in the fifth 
column.

the recognized evil of the low bids submitted by inexperi
enced contractors, which bids are too often accepted to the 
injury of both the contractor and the city or other party for 
whom the work is done.

The distinction between productive and non-productive 
labor and material was made a point of discussion also. In 
connection with the discussion DeWitt D. Moore, chairman 
of the committee, called attention to the committee’s chart 
wherein it was endeavored to classify the several items of 
cost in a general way, this having formed a part of the re
port of the committee at the first meeting in 1911.

records. To serve the purpose well these must be clear and 
reliable and the conditions of the work concisely explained. 
Furthermore, the items of cost should be kept in accordance 
with some uniform system, so that records of different jobs 

be compared intelligently and used advantageously inmay
the analysis of costs for future estimates.

To get costs and to make the proper distribution on the 
records should be the duty of one man alone. If this man 
is shown what to do and how to do it, where and what 
changes to make, and is on the job all the time, keeping a 
journal and photographs as well, then at the end of a job 
these records are worth something; but ordinarily the time
keeper simply makes the easiest distribution he can and gives 
no details.

Mr. C. Brown said :
result of the speaker’s experience in keeping finalAs a

records of costs of additions to existing plants, such as sew-

A
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Bv watching the reports I myself know what job needs
‘The 
This

Mr. Wake—We find that the finer we try to get the re-
If you give the con- Some contractors say :attention most and when.

job is not large enough to .pay the costs of a clerk.” 
is the biggest mistake possible, for every job will pay a 

If you are losing money have him more

cords the more inaccurate they are. 
tractor too much to keep track of he cannot, or will not, do

my

it.
clerk’s wages.
than ever, for the records will show what the loss is and the 
reason why, and you can avoid making the same mistake 
again. My experience is that foremen and assistant super
intendents who keep good cost records are not fit for any
thing else, as a rule, and could not get the work done for 
the estimated cost. For that reason, I say emphatically, 
have a cost clerk on every job ; the better the man the more 

will make in the end.

Mr. Wemlinger—The object of cost keeping is not like 
that of book-keeping, to itemize everything to cents, but to 
get an approximate idea of the various costs. That is what 
we aim to do.

Mr. Wake—A contractor could not afford to keep these 
records if we go into too much detail.

Mr. Wemlinger—The large organization can afford to 
keep them, but we want to devise blank forms for the fellow 
that cannot afford to keep a man busy keeping track of all 

We want something for the contractor who 
have to do all this work himself.

Mr. Watson—The efficiency of any system of cost an
alysis depends, in the first place, on the accuracy of cost

money you
In a discussion by the Indianapolis section of the report 

of the Committee on Uniform System of Cost Analysis con
siderable time was devoted to discussing the possibility of 
utilizing the facts obtained by such analysis in preventing

these details.
may

Back OF FORM
REINFORCEMENT-2
COST—ANALYSIS.

FRONT OF FORM 
REINFORCEMENT

, COST—ANALYSIS.
Date..................... STYLE OF 

REINFORCEMENT
REMARKS19

LOCATIONJOB . 
Period

Give reasons 
for usina: 

style of rein- 
forcem’t sel.âViSa "ff"

or plain bars.

1919 toX
bars.No. days 

or
quantity

Class of Unit % 
u it cost total

Total
amountRate
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SHALLOW FLOORS FOR RAILWAY BRIDGES.*ers, waterworks, and the like, in which distinctions must be 
between new construction and maintenance and repairs, he 
strongly urges the separation of items on the basis of pro
ductive and non-productive labor and material. The separa
tion is made quite generally in the schedules offered in the 
committee report and in Mr. Luten’s discussion of the same, 
but incidentally rather than upon a fixed principle. It may, 
therefore, help to point out this principle in order that it 

guide to determine the method of handling

By 0. F. Dalstrom.\

In railway bridges of the through type, designed for 
crossings where local conditions do not govern the depth of 
the floor system, that depth is determined by sections that

of material consistent with sim-give the greatest economy 
plicity of construction and facility of erection.

The Shallow Trough Floor Bridge.—The floor beam usu
ally determines the depth of floor in designs of open floor 
through bridges, whether truss or plate girder type. The 
term “depth of floor” will be used throughout this discussion 
to indicate the distance from base of rail to lowest steel of 

If considerations governing the design of the trusses

may serve as a 
the details.

The distinctions between the above two classes of labor
and material are as follows :—

1. What might be termed productive material and labor, 
■to borrow the term without modifying it to fit the facts ex
actly, is material that remains in the work and forms a per-

part of it, and labor which puts that material in its 
place and keeps it there.

2. " Non-productive material and labor figuratively speak
ing, consists of tools, equipment, etc., used in handling the 
material put into the work and in holding it in place tem
porarily ; such non-productive material being then removed 
permanently from the work, thenceforth to have no 
further conection with it. Non-productive labor is the labor 
which is put upon this non-productive material, in preparing 
it for use, in disposing of it, transporting it, etc.

3. There is also the usual class of non-productive labor, 
i.e., labor which has no direct effect in putting the materials 
into their positions in the structure.

►

span.
produce panels of considerable length, the stringers, instead 
of the floor beams, may determine the depth of floor. A

manent

single track truss span of 350 to 400 ft., with trusses 18 ft. 
6 in. or 19 ft. centres, may have panels over 30 ft. in length. 
In such a design the economical depth of the stringer would 
be about the same as that of the floor beam, 
practice the floor beam would still be made deeper than the 
stringer to obtain simple details of connection between these 
members.

But conditions of grade and requirements of clearance 
below the bridge may make it necessary, in a measure, to 

of material and simplicity of construction

In common

disregard economy 
and erection to obtain designs that will meet all the require
ments in special cases. Difficult conditions of grade under 
clearance, necessitating extreme shallowness of floor, are fre
quently encountered in crossings over streets and over other 
railways ; and the type best adapted to any particular cross
ing must be determined by a careful study of the local con-

( 1. Actually entering into l 1. Actual quantities. 
I work -f- by items of •{ 2. F. o. b. price, 

diff. character. [ 3. Waste.
f 1. Quantity.

1 2. Price.
I 3. Salvage & loss.

1. Delivery to job.

( 1. Itemized by sections of 
I varying character.

1. Direct or pro-4 2. Itemized by kind of work 
ductive.... I done (Gen. Div.)

( 3. Spec, divisions, pay work.
I 1. Supervision

1. On job •{ 2. Repairs.
[ 3. Incidentals.

2. Material • delivery (A 
material charge)

3. General -supervision.

1 1. Material
2. Accessory or incidental.

3. Labor
ditions.

A crossing over another railway usually requires that the 
grades be carried above the normal grade of the lme, with a 
through bridge over the railway at the apex of the grades. 
If the approach grades are long and heavy, the slightest re
duction in the depth of the floor of the bridge means an

And—
2. Indirect or non

productive.*Cosr 2. Labor
appreciable reduction in the cost of the approaches, 
what may be of greater significance than the reduction of 
the cost of bridges and approaches—it means the reduction 
of grades that would be costly and otherwise objectionable, 
or practically impossible, from the standpoint of operation, 

local conditions determine the limit of running out of

3. Yards or shop, direct 'labor.

1. Bond and insurance.
2. Expense.
3. Fittings and repairs.

1. Direct to job.. ■ 4. Fuel and oil.
5. Specials.
6. Commissary (where re

quired).

1. Petty tools.
2. Tools and machinery.
3. Yard and shops, payroll 

and expense of gener
al character.

4. General office payroll 
and expense.

Note.—Under General Charges.—To be proportioned over cost of ma- 
•erial or labor, or their sum.

* l'o be proportioned over the various items of productive labor.

where 
the grade.

The files of the bridge department of the C. & N. VV. 
contain the plans of a large number of bridges that have

conditions of clearance grade

l 3. General Charges.

2. Indirect to job been designed to meet extreme 
and curvature. A few of these designs have been selected,

shallowness of floor, as typical.with special reference to
Fig i shows the floor details in the design of a double track 
through truss bridge of 170 ft. span, in which the depth of 
floor is 1 ft. 11 in. This bridge is designed for Coopers

concentration of 60,000 lb. onClass E-50 locomotive ; 
each of two axles spaced 6 ft. o in. centre to centre.

The floor is of trough construction, the troughs being 
placed perpendicular to the axis of the bridge. Each trough 

tie under each track, as shown in transverse section
the tie is sup

er a
CEMENT STRONG ROOMS.

In a recent English test of the burglar-proof qualities 
°f vaults of reinforced concrete, a slab of the material six 
inches thick was perforated with a hole 3% inches in diam- 
e!er by means of the oxyacetylene blowpipe. When a steel 
kar was reached, it was instantly fused away by directing 
a jet of

carries a
through troughs and floor beams in Fig. 1 ; 
ported at four points on horizontal angles riveted to the tops 
of diaphragms extending between the webs of the troughs. 
In every alternate trough, except those adjacent to the floor 
beam, special diaphragms are provided near the ends of the 

To these diaphragms the ties are anchored by bolts

the white-hot metal, but this metal-pure oxygen on 
Cutting jet had little effect on the concrete.

The time required for making the hole was 24 minutes, 
a similar hole in any kind of steel could be made through 

an equal thickness within four minutes with the jet, it was 
evident that the concrete offered an important advantage for 
strong-room building.

ties.

before the Western Society of Engineers, De-* A paper 
cember 13th, 1911.
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Fig- 1-—General Details of Shallow Trough Bridge Floor.

ties carried by the trough, or 60,000 lb. carried by the trough. 
The floor beam is designed to carry the load from the inter
mediate troughs, concentrated at the bearings of the longi
tudinal girders, 2 ft. 1 in. from the centre lines of the trusses ; 
and, in addition, to carry its part of the load on the ties in 
the adjacent troughs.

The heavy load carried by the floor beam, together with 
its greater length, requires in this member a section con
siderably heavier than that of the troughs. The depth back 
to back of angles is made the same in the floor beam and 
troughs, but the addition of flange material required to give 
the necessary section modulus in the floor beam, makes the 
extreme depth of this member somewhat greater than that

The top flange of this girder is unsymmetrical, being 
composed of a plate and an angle, the angle placed with its 
face against the web, the horizontal leg projecting over the 
top of the web and outward from the track. This detail of 
the top flange is to gain an additional horizontal clearance, 
as at this point the structure approaches nearer to the clear
ance diagram than at any other place except at the end post, 
where the edge of the cover plate is coincident with the ex
treme vertical line of the clearance diagram. An advantage 
in erection is also obtained by this detail of top flange sec
tion, as it permits setting the trough sections in place on the 
bottom flanges of the girders, with only a very slight dis
placement of the girders from their permanent position.

UÀ
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through the horizontal angles at the tops of the diaphragms, 
which are so located in the troughs that the bolts will be 
about 4 in.—a convenient working' distance—inside the guard 
rail. The horizontal legs of the angles at the tops are turn
ed toward the ends of the ties to make the bolts accessible 
after the ties are put in place. The tie bolt diaphragms are 
omitted in the troughs adjacent to the floor beams, as they 
would interfere with the driving of the field rivets at the 
ends of these troughs.

The troughs (half-section, B-B), are carried by longi
tudinal girders which are parallel to the trusses, and placed 
at a sufficient distance from the lower chord to permit ready 
inspection of the chord and girder. The longitudinal girders 
are carried by the floor beams (half-section A-A), which are 
designed to receive the entire panel load and transmit it to 
the truss.

The troughs are designed to carry a concentration of 
60,000 lb. on each track, each concentration distributed over 
two ties. This gives a load of 30,000 lb. on each of the two

This extreme depth of floor beamof the trough sections.
determines the depth of floor for this type of bridge, 
flattening the rivets under the rail and allowing a clearance 
of 1 in. from the base of rail to the tops of the flattened 
rivet heads, a satisfactory section is worked out with a depth 
of floor of 1 ft. 11 in.

By

It will be noticed that the material in the floor beam and 
trough sections is not disposed' symmetrically with reference 
to a horizontal line at the middle of the section. In order to 
obtain the most effective distribution of material, the neutral 
axis is maintained at the middle of the section. The metal 
is increased on the tension or lower side to make up for the 
reduction of section by rivet holes, no allowance for reduc
tion of section by rivet holes being necessary on the compres
sion or upper side of the section.

The depth of the longitudinal girders is made consider
ably greater than economic considerations require for the 
section. This is done to obtain a good detail at the end
bearing and at the connection to the floor beam.

L
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^Vig. 2.—General Details of Shallow Open Bridge Floor.

This dtesign brought the depth of noothe panel points.
the required limits, but made the troughs excessively 

The bottom chord was necessarily made deep and 
beam for the floor troughs .-.t

The deflection of this floor under a maximum load is con
siderably greater than that of floors designed for depths de-

TJnder maximum load the
within
heavy.
heavy, since it had to act ,__
the same time that it was doing duty as a tension membu

termined by economical sections, 
theoretical deflection at the centre of the floor beam is 0.65 
in. The erection of truss bridges of the open trough floor 
type requires a special order of work in riveting, owing .0 
the longitudinal girders being located so close to the trusses. 
After the girders have been placed in position, no riveting 
can be done on the inside of the lower chord opposite the 
girder. On this account all riveting in the trusses below the 
ievel of the tops of the girders must be done before the gir
ders go into place, which means that all lower chord splices, 
floor beam connections to trusses, and web member connec
tions to gusset plates, up to the level of the tops of the 
girders, must be riveted before placing girders and trough

as a

in the truss.
The next step was 

girder. This was placed as close to the track as the clear
ance diagram would permit, to rediice as far as possible th* 
bending moment, and thereby the sections, of the floor 
troughs. The introduction of the longitudinal girder chang 
ed the bottom chord from a combined beam and tension mem
ber to a simple tension member, and eliminated from it the 
objectionable secondary stresses produced by the vertical 
loads applied at the trough connections.

the introduction of the longitudinal
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sections. There is no interference from the girder in driving 
the rivets on the outside of the truss, but these rivets, up to 
the level of the tops of the girders, should be driven at the same 
time that the riveting on the opposite side of the truss is done.

In the development of this type of shallow floor for 
double track bridges, the first efforts were directed toward 

floor design, with stringers beneath the
The

To further facilitate erection of the troughs, the stiffeners 
the inner side of the longitudinal girder.

fieldare omitted from
The end connection angles of the troughs, which are 
riveted to the web of the girders, are placed high enough so

the ends of the troughsthat the tie bolt diaphragms near
interfere with the driving of the field rivets at the 

ends of the troughs in which the tie bolt diaphragms occur.
The troughs are drained through 1 in. gas pipes fitted 

into holes in their bottoms and projecting slightly below the 
trough to form a drip. This projection of the dram pipes 
must not extend below the line of low steel determined by 
the rivet heads on the under side of the extreme cover p ate

The upper ends of the

will not
obtaining an open
track, transmitting the load directly to the floor beam, 
excessive bending moment in the floor beam, resulting from 
this arrangement, made it impracticable to design a floor 

within the required limits of depth tbeam that would come 
floor. designed, differ-Following this, a trough floor type 
ing from the one shown on Fig. 1 in that it had no longi
tudinal girders to carry the troughs. Instead, the troughs 

extended to the trusses and connected to the bottom 
that the floor beam in Fig. 1 is

was
of the bottom of the floor beam.

threaded into washers to hold them in place.drain pipes are .
The lower part of the troughs is filled with asphalt mastic, 
the surface sloping toward the drain pipes and flashed over 
the washers at the upper ends of the pipes. A layer of 
broken stone covered with gravel is spread

were
chord in the same manner 
connected to the chord at the panel point. The bottom chord

girder, to carry the panel loads tothe masticover
designed to act as awasfor a protection.
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Below are given a few figures for the comparison of a 
170 ft. double-track span of the above type, and a dbuble- 
track span of the same length, with the usual open floor con
struction, in which the floor beam and stringer sections are 
determined by the economical depth.

depth of the floor beam so that the depth of the floor would 
be about 1 ft. 3 in. At that depth the stringer would be so 
shallow that any further attempt to reduce the depth of floor 
would result in stringers so shallow and! short, and floor 
beams so close together, that the floor would consist of floor 
beams connected by diaphragms acting as stringers. It 
would be approximating the type described above under the 
name of shallow trough floor bridges.

In spans of 15 ft. or less, the girders can be brought 
under the third offset of the clearance diagram, making vhe 
floor beams shorter and lighter. At this point the depth of 
floor would probably be determined by the stringer, and the 
floor beam would be designed in accordance with that dtepth.

The Rail Girder.—Fig. 3 is the plan of a girder designed 
to carry a track over a 4 ft. 6 in. clear span in places where 
there is not sufficient space for stringers and ties below the 
rail. Conditions requiring such designs are not uncommon 
in railway yards and in city streets, where pipes and con
duits are laid close to the grade of the track.

This design consists essentially of an independent girder 
for each rail, built up of Z shapes and bars. Section E-E is 
a transverse section of the girder, showing the rail held in 
place by cast iron clips bolted to the webs of the Z’s. The 
dtepth of floor is 3 in., using the term in the same sense as 
in the discussion of the previous tvpes.

In the design of the girder it is assumed that both rail 
and girder will be effective in resisting the bending under 
load. They will act as separate units, however. Both rail

//* H' { Make cxedN 6l"& webtfTS
perpendicular A bate —r— it--- T— r —

Shallow trough Deep floor 
floor type, 

i ft. n in.
type.

4 ft. 9 in.Depth of floor ..................................
Weight of floor system per lineal

foot of bridge ...............................
Weight of trusses and bracing, per

lineal foot of bridge ...................
Weight of 170-ft. span, complete.. 1,496,000 lb.

5,000 lb. 1,700 lb.

3,400 lb. 3,250 lb. 
900,000 lb.

Total cost of span, f.o.b. cars at 
bridge company’s plant, at $0,025 
per lb. ............................... ....... ... $37,400.00 $22,500.00
Difference, $14,900.00 = 66.2 per cent, of deep floor type.

As the depth of floor is increased, the weight diminishes 
rapidly. At 2 ft. 4% in. dtepth, the weight is 4,100-lb. per 
lineal foot of bridge. Further increase of depth would show 
a corresponding decrease in weight until the minimum thick
ness of material in sections is reached.

Unit prices in bids submitted by bridge companies for 
the fabrication of material for the shallow trough floor type 
have been found to run about the same as those submitted 
at the same time for open floor truss bridges. On this basis, 
a comparison of the two types of the span selected 
shows that the shallow floor type would cost, f.o.b. cars at 
bridge company’s plant, about 66 per cent, more than the 
deep floor type. The cost per ton for erecting would be 
about the same for both types. The number of field rivets 
per ton is somewhat less in the shallow floor type than in 
the other type ; but an allowance, for which no figures are 
at present available, must be made for the order of procedure 
in riveting, which requires that part of the riveting be done 
before all the material in the bridge is assembled, and for 
the additional falsework and blocking that are necessary 
under the floor system to provide for the uninterrupted move
ment of the trains.

The comparison of costs of the two types erected would 
show about the same relation as that of the costs of fabrica
tion.

Ml__zT

spaces to pe filled 
mrb Asphalt Concrete

_ uî?'7no',..... J
i=fsmwmm

m

A.S.Cf. Standard. 'Grind plates 
to fit fillets

1 P~4l. 1 jjl 1
* -•*K.1 j ..3l Pi’

SECTION E E
Secfron Modulus cT (jtrder • 350 red •Ji5 

Total ■ 50.5

Fig. 3.—Details of Rail Girder for Shallow Bridge Floors.

EfTech*

The range of application of floors of this type in double
track truss bridges would cover depths of floor of about 3 ft. 
and under, if the panel lengths do not exceed 15 ft. With a 
depth of floor over 3 ft an open floor bridge, is practicable 
and would be more economical.

For double-track through girder bridges, where panel 
lengths can be varied as desired, the application would be 
limited to about 2 ft. 6 in. depth of floor.

The Shallow Open Floor Bridge.—A design of open floor, 
double-track bridge, with 1 ft. 6 in. depth of floor is shown 
in Fig. 2. This is the plan of a bridge erected near Maple- 
ton, Wis., on the new line of the M. S. & N. W. The design 
shown is for a double-track bridge, but the type is applicable 
to crossings with any number of tracks at the standard dis
tance of 13 ft. centres. The limitation of this type of bridge 
is in the direction of span lengths, being suitable only for 
spans of less than 40 ft.

The relation of the clearance diagram to the girders 
shows that in the longer spans the girders and not the floor 
beams or stringers determine the depth of floor. The section 
of the middle girder, which carries load from both tracks, 
is exceptionally heavy, while that of the floor beams have no 
shapes over in. thick. In shorter spans, 20 to 25 ft., it 
would be possible to make a shallower girder and reduce the

and girder will be deflected the some amount, but as they are 
of different sections, the stresses in the extreme fibres will 
not be the same, but will be proportionate to the distance of 
the extreme fibre from the neutral axis in each

In the rail shown it is 2 Ji
Thiscase.

distance in the girder is 3 in. 
in., or 0.96 of that of the girdier.

The section modulus of the girder given below, Section 
E-E, is the actual section modulus of the net section of the 
girder. The “effective” section modulus given for the rail 
is 0,96 of the actual section modulus of the rail. The sum
is the effective section modulus of girder and rail acting as 
separate units, and deflected the same amount.

Section E-E shows a 90-lb. A. S. C. E. rail section, on 
the girder. Any type of rail can be used with the girder by- 
varying the details of the cast iron clips to conform to the 
section of the rail to be usedl. The space in the girder on 
each side of the rail is filled with asphalt mastic, to protect 
the steel and provide a run off for drainage.

The weight of a pair of girders of the section shown in 
section E-E is about 1,500 lb. The weight of a pair of the 
special section is practically the same as that of the standard 
section.
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by distance pieces—one of the commonest forms of construc- 
Experiments of a very interesting char

being made by one of our staff at McGill on this

CONCRETE CONSTRUCTION.* -
tion imaginable.
acter are
matter, and all I need say to emphasize the point I am now 
making, is that any steel designer who thinks that even such 
a simple built up member acts as one piece has another 
“think” coming to him. No, gentlemen, we are all engaged 
in “estimating” something. Formulae expressing the com
plex action which is going on in either a steel structure, or 

of reinforced concrete may be forthcoming, but of 
this I have grave doubt, and even if they are, we shall, for 
practical purposes, make such modifications of them as will 
eliminate from them any complexities which are due to ef
fects which are either of small magnitude, or which can be 
allowed for in a simpler manner.

A survey of the development of our professional work 
generally will show that whenever and in so far as it has 
been possible to exalt any branch of that work to the rank of 
a science, the progress has been due to the gradual but cer
tain development of a few fundamental ideas, 
electrical industries of to-day have developed by applications 
of the great principle discovered by Faraday when he found 
that a closed coil of wire moved across a magnetic field gen-

And while few of our branches

Professor of Applied Mechanics and Hydraulics 
at McGill University.

By E. Brown,

Concrete construction has many followers, ranging from 
the rabid enthusiast who will assert that it is the thing for 

kind of building, to the more modest and per- 
advocate who realizes at one and the

There was a

almost every 
haps more effective
same time its advantages and its limitations, 
day when it had its opponents, but its record of actual achieve
ment in the past few years has established its claim to being 

of the principal forms of construction at the present day. 
The opponents have become friendly critics or even converts,

few who are so blind as

in one

one

and I imagine there are now very 
to ignore the facts of the situation.

to think that a designer in reinforced con-
There are, however,

some who seem 
crete is drawing on his imagination (shall I say) to a much 
greater extent than a dtesigner of steel work. Some steel de
signers, at all events until recently, would almost give you 
the impression that their work was calculated to such a nicety 
as compared with that possible in reinforced concrete work, 
that the latter by comparison had very little claim to exacti- 

not here advocating one form of construction

Our great

erated an electric current, 
of engineering science are as scientifically exact as the one 
I have just mentioned, in all or most of them there is such 

of practical experience and of results of tests to 
couple with some simple fundamental ideas expressing actual 
conditions but inadequately, that we can go ahead with our 
designs with complete confidence in the results, 
of hydraulics is an instance of this phase of the work of our

tude. I aim
as against another, nor any particular type of either form, 
but I do say that if we set down the exact conditions of the 
problem confronting a designer in these rival forms of con
struction, there is not much to choose in the matter of ex- 

here concerned with any considerations

a mass

The scienceactitude. I am not 
of actual construction. We can have good and bad: work in 
any kind of construction. I am speaking of the conditions 
of design. The problem is always this, no matter whether 
it is a design for a huge bridge or for an office building or

profession.
So that while I for one would not be prepared to admit 

that the steel designer can figure the actualities to a much
than the reinforced concretefiner degree of accuracy 

designer, I do think that the latter depends to a tremendous 
the honesty and sincerity with which his plans are 

Structural mild s-teel1 is manufactured in our

store.
less exact, of the(1) To make some estimate, more or 

forces which will probably be brought to bear on the structure 
Floor loads, wind loads, etc.

extent on
considered. carried out.

steel mills under reasonably uniform conditions, and speak
ing broadly of course, an engineer buys it in the open market 
with considerable confidence in its physical properties. He 
knows that he can figure safely on 16,000 pounds per square 
inch in tension, and that if he is cutting his sections as finely 
as possible, he may reduce them by say 10 per cent, and in-

The properties of his 
He is not taking an unknown risk.

less exact, to determine the(2) By some theory, more or 
forces which the above estimated loads will produce in the
component parts of the structure.

less exact, of the(3) From our knowledge, more or 
physical characteristics of the materials employed in the 

' various parts of the structure, to so proportion those parts 
that they may withstand successfully for an indefinite period, 
the forces which are estimated to come upon them.

have the work carried out in

his unit stress accordingly.crease
material are not altered.

But in concrete construction the material by which the
are carried is made andAfter that it is necessary to 

strict conformity to the designers by efficient labor, under the 
best supervision. In the matter of the first two processes 
above, designers of steel work and of reinforced concrete 
Work are on the same footing.

compressive forces in the structure 
laid on the spot and! is liable to such variations in mixing as

variations inin practice quite apart from anymay occur
quality due to change of composition. If we reduce cement

an inferior sand, or change theby say, 10 per cent.,
of the aggregate without definite knowledge of the 

effects of this change—if we do all or any of these things we 
are altering to an uncertain extent the physical properties of 

We are taking an unknown risk, and one 
which to my mind isi entirely different in character from that 
involved in a cut of a definite per cent, on steel sections. We 
know from experience that certain expectations in the pro
perties of mild steel will almost certainly be lived up to, and 
it is in the power of those engaged in reinforced concrete 
work to produce a concrete equally uniform and reliab'e. A 
successful dtesigner has always in mind certain possible dif
ferences between assumed and actual conditions, and it is in 

realization of such differences, and in the capacity

useAs regards the third point, our knowledge of the proper
ties of concrete, and of the effects of changes in its composi
tion is now of considerable extent, and I do not think that 
a conservative designer need have any anxiety in regard to 
the behavior of his structure if reasonable, sound specifica
tions are lived up to. Steel designers, in recent years, have 
c°me to consider much more carefully than heretofore, the 
Probable effects of eccentricity in some of their details, and 
ip this, reinforced concrete designers can learn from them.

the particular case of columns consisting of angle and 
other sections latticed and tied together, we are only in the 
early stage of finding out how they really act. 
y°u experimentally the actual conditions of stress in such a 
member as a tie bar made up of two angles, back to back, 
connected by a plate at their ends, and separated at intervals

nature

our concrete.

I could show

a proper
of the designer to apreciate the extent of their influence, that 
reliance must be placed. If for any reason he may fear that 
the concrete will only stand a compression stress of 400 

inch, instead of perhaps 600, his oppor-
read before Montreal Builders’ Ex-* Abstract of paper

change. pounds per square
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set of specifications, another design according to another 

Now, even if all these varied specifications 
reasonable criticism—which is questionable

Our

tunities to make both a successful and economical design are 
limited. Poor concrete is much the same weight per 

good concrete, and if the concrete is poor, and 
small compressive stress,

set, and so on. 
are beyond
would it not be better to have a working standard? 
railroad bridges and highway bridges are built under stand
ard specifications, and it seems to me desirable that there 
should be some standards in this matter also, 
it would be advantageous to have something of -the kind, 
whether the architect prepares the plans in his own office 
or has them prepared independently by an outside firm.

at once
cubic foot as
only capable of safely carrying a
more is required to sustain a given compression load, and 
hence, more steel is required to carry the extra dead load 
necessitated. But we can get uniformly high grade concrete

At the same time the calcula-

I am sure

is exercised.if proper care
tion of a designer can be rendered of little avail if the actual 
work is not carried out in a thoroughly conscientious man

ner.
Any theory of reinforced beams starts from the assump- 
that the several layers of the beam are lengthened or PATENTS AND THE ENGINEER.tion

shortened by an amount proportional to their distance from
Care- The following is the outline of an address delivered to 

the Engineers’ Club, of Toronto, on Thursday, January nth, 
by Mr. J. E. Maybee, patents solicitor of Toronto.

The main purpose of the address was to point out to
to follow if they

the plane separating tension and compression areas, 
ful experiment shows while this is not rigidly true in all 

it is conformed to with reasonable accuracy in most 
Accepting it as true we shall get different results for 

the bending moment which the beam can carry according as

cases
cases

prospective inventors the proper 
wished to avoid the more common pitfalls which beset the 
inventor’s path. The great inventions, outside a few lucky

who sit down with the idea of

course
we assume.

(a) Variable modulus following assigned law.
(b) Modulus uniform during loading.
(c) Different values for uniform modulus.

hits, are not made by men 
inventing something but in response to the stimulus of a
known want.Assume a rectangular beam io inches deep with, say, 

per cent, reinforcement. Then, taking average concrete, 
should find that under working loads the distance from

who succeeds with the least waste effortAn inventor
will follow fairly closely the following order of procedure, 
which is given substantially in the lecturer’s own words :

i. Find a want, i.e., be sure you have a market.
to gauging the needs of your

one
one
the steel line to the point in the section where the resulting 
compression acts is about 8 feet 6 inches if we assume a 
variable modulus with the definite law of variation ; 8 feet 
8 inches if we assume a uniform modulus of 3 x io6 pounds

It pays

to devote the utmost care
public.

2. Be sure you have, or can acquire, a sufficient quantum
efforts wisely.per square inch.

of knowledge to enable you to direct your
Obtain as wide a knowledge as possible of the inven-

(Some in practice do

The safe bending moment on the beam is the product 
of the allowable force in the steel and one or other of the 

It is evident that the difference shown in
3-

tions of others along similar lines, 
this just before taking step No. 6.)

With sweat of brain evolve a new idea and embody

above numbers, 
the safe bending moments is only some 2% per cent., and 
any attempt to figure to such a degree of supposed accuracy 
is foolish. Rods, in practice, may easily be displaced by an 
amount affecting strength of calculations far more than do

4-

it in concrete form.
5. Devote every 

oughly as possible, so that your device will not only work 
well, but what is just as important, can be easily and cheaply 
made.

effort to work out your details as thor-

these different theories.
These figures neglect concrete tension and their differ- 

indicate the extent to which different methods of cal- One of the most fruitful fields for inventors lies in de
vising means for more cheaply making various articles of 

in devising simplified forms of commonly

ences
culations affect' the broad features of design. Under the 
specifications adopted) by the American Society for testing 
materials, the American Society of Civil Engneers, and the 
Maintenance of Ways Association, all concrete is now taken to 
have the same modulus, a great change since the days when 
cinders, rock -concrete, gravel'concrete, etc., were all sup
posed to have a different modulus, and following a different 
law of variation as the load increased. It has -been amply 
demonstrated that all these were unnecessary refinements 
and the standard specifications recently drawn up have 
swept them away. Similar simple specifications were drawn 
up earlier by the Royal Institutes of British Architects, and1 
I would urge the adoption of -some such standards here. I 
do not believe you have any such standards at present. 
When in Toronto a couple of years ago attending the Ce
ment Association Congress I learned that their building 
by-laws prohibited a designer from figuring any continuity 
in reinforced concrete floor systems, and I believe that fool
ish and unjustifiable prohibition still stands. It seems to 

to eliminate competition to a great extent and to leave a 
clear field for the steel construction. Here, in Montreal, I 
do not think you are hampered by any by-laws on such 
matters—it is more of a go-as-you-please. You are more 
familiar than I can be with the results of this, but unless 
something miraculous happens, the usual result of such 
conditions is to find one design called for according to one

manufacture or
used articles or machines.-

6. See that you get as good a patent as can -be obtained.
In both patents and inventions “pretty near is not good 

enough.” In a recent address before the Engineers’ Club, 
of this city, Mr. Justice Riddell pointed out that failure -to 
keep the above maxim in mind led to such disasters as the 
Austin dam failure, and unless the inventor would court 
failure he must make “as good as possible” his motto, and 
he should select professional advisers who will live up to
the same rule.

It was pointed out that engineers, as a rule, did not 
figure largely as patentees, the exceptions being those speci
ally employed by large concerns to perfect their goods or 
machinery.

The main reason given for the lack of inventiveness of 
the engineer was the necessary conservatism of his procedure 
in his work, whereas the disposition of the typical inventor 

to exhibit a contempt for authority and tradition.
me

was
A strong plea was made to the engineering student to 

acquire as broad a general culture as possible and to culti
vate the imaginative faculty which in essence is, the same in 
the artist as in the engineer, and which is one of the most 
useful and prominent characteristics of a successful inventor.

co
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emitted, they should be higher than for ordinary steam 

boilers, in order to disperse the fumes at such a height that 
they may be diluted to a harmless condition by the time they 
reach the ground. The Townsend chemical works chimney 
at Glasgow is 454 ft. high, and was, when built, the highest 
in the world.

Sectional Area__The sectional area or internal diameter
is the next point to decide, and there are many different 

depending only upon the coal consumption, 
others upon the firegrate area, and! others upon the water 
evaporated in a given time. Simple approximate rules are.

(a) 1 sq. ft. area for each cwt. of coal burned per hour.
(b) Area = one-tenth of the total firegrate area, each 

flue being one-fifth of its firegrate area, and main flue one-

DESIGN OF TALL CHIMNEYS.* areTHE

By Henry Adams.

of their practice, have fre-Architects, in the
furnish designs for special constructions, and

of calling

course
quently to
although they sometimes adopt the sensible course 
to their aid the services of an expert, they more frequently 
draw out what they think ought to do, and place the respon
sibility upon the contractor. The present condition of gen
eral knowledge upon the subject of the stability of tall chim
neys is strikingly shown in connection with the Mechernich 
shaft, t This was designed to. withstand a wind pressure of 
,60 lb. per square foot ; Prof. Rankine calculated that it

foot, while Mr. R. J-

rules, some

eighth of total.
(c) 2 l/i sq. in. per indicated horse-power of the engine.
(d) If the height of the chimney is taken into account, 

as of course it should be, then on the average

would stand only 7° lb. per square
Hutton, a later writer, estimated that a wind pressure of only 
32 lb. per square foot over the whole height would be suffic
ient to damage it. Tall chimneys ought to be designed upon 
scientific principles, so that there is an absolute guarantee 
for their stability, and in the following paper the author 
desires to elucidate these principles.

fire-grate area sq. ft.lb. of coal burnt per hour
-, orarea =

1.5 V height in feet.12 V height in feet
tall chimney j: it is desirable sectional area being obtained, itHeight.—In designing a 

first to know what height to make it. Forty-five feet is an 
ordinary height to serve two steam boilers, but m some

Shape.—The necessary
be decided whether the chimney is to be round, 

It is generally acknowledged that cir-
should next
octagonal, or square, 
cular chimneys have the best appearance, at least above the 
pedestal, which is usually square, and from which the cir
cular part springs by broached angles. Octagonal chimneys 
have the next best effect, some even consider that they are 
more sightly than round chimneys, while square chimneys 
always look more or less heavy, and are only suitable for 
short stacks of large area, such as are generally used in 
modern central station work. The circular chimney is most 
efficient for its area, as it takes the least material and there 
are no angles in which soot may cling ; but with any chimney 
it is desirable to arid 2 in. all round to the calculated mini
mum area to allow for friction. Octagonal chimneys require 
special bricks for the angles in alternate courses, to produce 
the best work.

Wind Pressure.—The comparative efficiency according to 
the shape of cross-section may also be considered from the 
point of view of obstruction to the wind, that which offers 

obstruction requiring the greatest stability or
It is

9
8

I

/SO100so«4 rST Tons per nreek
Height of Chimney According to Consumption 

of Coal.
Fig. 1—

Manchester and Leeds, 90 ft. is the minimum al- 
sometimes proportioned for height accord

ing to the coal burnt per week of fifty-six hours, thus 
4 tons per week = 75 ft- high.

- 100 
= 120 
= 150 
= 180 
= 200

towns, as 
lowed. They are

the greatest
quantity of material apart from other considerations.

yet definitely settled what is the pressure of the wind 
plane surface due to a given velocity, and still less

13
26

not 
upon a

50
100
150

shown in &This table is checked by the graphic curve 
Fig. 1. Another rule is to make the height of the chimney 
three times length of boiler + twice distance of furthest

i ft. of height for every foot 
ft. of height for every

<<y*
m.

fey 9
boiler to chimney. This allows 
the gases travel round the boiler and 2 
foot of external flue. And again, a round chimney should 

exceed twenty-five times its internal diameter in heig ■ 
stations Babcock & Wilcox boilers

OirecC effecl P
■+— Windp sJn1 &.

not
3*In many modern power 

and Green’s economizers are used ; what is saved in obs ruc-
that noboilers is lost in the economizers, sotion in the

material difference arises, but the chimney shafts are, as a 
rule, only from 75 ft. to too ft. high, and of very large sec
tional area. For chemical works, or where poisonous fumes

Fig. 2.—Effect of Wind on Inclined Surface.

is known of the effect upon a surface inclined to its direction. 
We shall generally be quite safe, however, if we allow for 
ordinary purposes a pressure of 56 lb. (or % cwt.) per square 
foot on a plane surface normal to the direction of the wind, 
and even half of this may be sufficient in many cases. When 

fix the value of these figures against an inclined

* Paper read at a meeting of the Society of Engineers, 
England.

t Trans. Soc. Eng., 1887. Paper by R. J. Hutton on 
“ The Stability of Chimney Shafts.”

Jin different districts this would be known as 
chimney, mill chimney, chimney shaft, chimney stack, chim
ney stalk, smoke stack, furnace shaft, boiler shaft, etc.

a high we come to
or curved surface we find much difference of opinion and no 
sufficient experimental evidence.
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Stevenson
Wind Pressure Lb. Per Square Foot on Plane Surface.

(For very exposed positions 25 per cent, may be added. ) 

Width in feet.Height
in feet. So 500100S 20 20010

54.6 50.3 46.3 41.4 38.1 35.1 3i-4
48.0 44-2 40.7 36.4 33-5 30.8 27.6

26.8 24.7 22.1
18.4 16.5
14.8 13.2
n.8 10.6

150
100

38.4 35.4 32.5
28.7 26.4 24.3

21.1

50 29.
21.7 

19.5 17.4
20.0
16.0
12.8

20
23.0
18.4 15.6 13.917.0

20
W
5

20 4# 60
Lt& per s» ft

Fig. 4.—Wind Pressure According to Width and Height.

of that against a normal plane, while experiments show it to 
be nearer three-quarters.” C. B. Bender, in a paper on 
“Wind Pressure,” read before the Institution of Civil En
gineers in 1882, says “cylinders have the special coefficient 
of 0.54, but larger surfaces probably increase this value.”

The author’s investigations lead him to adopt — as the mul-
4

Liplier, which, if incorrect, is at any rate on the safe side. 
The area taken for wind pressure in the case of a circular 
chimney is the diametral vertical plane, and no further allow
ance need be made for suction on the lee side.

Pressure on Octagonal Chimney.—An octagonal chimney 
has two extreme positions with regard to the wind—viz., 
when it is acting directly against one face, and when acting 
directly against one edge. For the former case the author’s 
multiplier would be 0.83, and for the latter 0.82 ; there is not 
much difference, but the latter coefficient gives rather the 
highest result as it is taken against the width over angles.

(To be Continued.)

The lower part of the above table, shown graphically in 
Fig. s, gives the multipliers for angle when the surface is 
not at right angles to the direction of the wind, the sins be
ing used for obtaining the normal pressure on an inclined 
surface such as a roof, and the sin2 for the effective pressure 
in the same direction as the wind on such a surface as a 
square chimney placed diagonally.

Theoretically, account should be taken of the effect of 
the batter in determining the wind pressure on a chimney, 
but this is so slight that it may usually be omitted.

Pressure on Square Chimney—A square chimney will 
give the same resistance whether facing the wind or standing 
diagonally to its direction, the greater area of the inclined 
surface and the reduced pressure upon it making the same 
total as the flat side under the full pressure.

Pressure on Circular Chimney.—With circular chimneys 
a very serious difference of opinion exists as to the effective 
pressure of the wind, as shown by the following list of multi
pliers recommended :—
Rankine. . .
Wilson. . . .
Borda. . . .
Sir B. Baker

Prof. Hutton . .
= .56 Gaudardi................
= .57 Bressé....................
= ■57 Adams.

.66= ■5

.66

.78

.7854

“Molesworth’s Pocket-Book” says somewhere (but owing 
to the very imperfect index the author has been unable to 
find the statement again) that “the pressure of the wind upon 
a cylindrical surface has been given at one-half to two-thirds

>50'
*!

Sr

Multipliers for Angle.
10 20 30 40 50 60 70 80 90

.174 .342 .500 .643 .766 .866 .940 .985

.0303 .117 .250 .431 .587 .750 .884 .970

e
Sin
Sin1

1
1

In the case of a boundary wall the length to consider 
would be a portion equal to, say, one and a-half times the 
height, or the width between the buttresses. In the case of a 
roof the distance from centre to centre of the trusses should 
be taken, unless the stability of the whole structure be under 
consideration, when the full length should be taken. In the 
case of a lattice girder bridge 50 per cent, should be added 
to the actual area offered to the wind and both girdeis taken.

* See paper by the author on “Wind Pressure on Roofs,” 
read before the Society of Architects, March 14, 1893.

+ See discussion on a paper by R. J. Hutton on “The 
Stability of Chimney Shafts,” Trans. Soc. Eng., 1887.

SM> 10 100 '!QO 300
Width m feet

Fig. 3.—Wind Pressure According to Width and Height.

This would give allowances as in the following table, 
for which the curves are plotted in Figs. 3 and 4.

A formula agreeing closely with Hutton’s experiments*
is:—

P = ap [sin 0) 1.84 cos 6 
where P = total pressure in lb.

a — area of surface in square feet. 
p — normal pressure lb per square foot.
6 = angle of incidence.

and this is the basis of the majority of tables of effective
pressures ; but Hutton experimented on a surface only 22 sq. 
in. area, which was too small to be of much practical value. 

Some years agot the author suggested a variable allow- 
according to the width and height of the structure,ance

would cover all cases and be more in accordance with modern 
experiments. His empirical formula for this purpose is now :

log p = 1.125 + 0.32 log h—0.12 log w 
where p = ultimate wind pressure in lb. per square foot 

necessary to be allowed for against a plane
surface normal to the wind, 

h = height in feet of centre of gravity of surface con
sidered, above ground level, 

w = width in feet of part to be taken as one surface, 
and when the surface is inclined at 8 degrees to the direction 
of the wind, the ultimate pressure normal to the surface may 
be taken as = p sin 8, or its effect in the same direction as 
the wind = P sin* 6 (see Fig. 2).
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The annual meeting of the Canadian Society of Civil 
Engineers is again a matter of history. This year the 
meeting, which was 
attended, and it can be seen from the report, which ap
peared in the daily issues of The Canadian Engineer and 
continued in this issue, that a good deal of interest was 
taken in the discussions.

KLYj in the int 
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MAN

ARINE AN held in Montreal, was very well

Cl

Managing Director *
Managing Editor i T. H. ~flpfir
Advertising Manager : A. E. Jennings. It looks as if some change were necessary in the 

present method of carrying on the business of the annual 
meeting. The time of the meeting is all too short to 
allow of the discussion of reports of committees, etc. 
With the present mode of procedure, the first day and 
the morning of the third day are devoted to business and 
discussion of reports. The second day is the excursion 
day to the different plants to be inspected ; and the after- 

of the third and last day is reserved for the meeting 
of the new council.

From the analysis of the discussion it appears that 
the general consensus of opinion is that the excursion 
day, or second day, should be devoted to business, and 
that the discussion of reports of committees be carried 
on at the meetings of the different branches of the 
society.
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The Canadian Engineer absorbed The Canadian Cement and Concrete Review 

in 1910.

With the elimination of these two matters the busi-
of the annual meeting would undoubtedly be muchness

facilitated, and a great deal more time allowed to the 
actual affairs of the society.NOTICE TO ADVERTISERS,

Change of advertisement copy should reach the Head Office two weeks 
before the date of publication, except in cases where proofs are to be 
submitted, for which the necessary extra time should be allowed..

Printed at the Office of The Monetary Times Printing Company,
, Limited, Toronto, Canada,

The excursion is certainly a valuable function, for 
it aids greatly in the members getting acquainted with 
each other. However, by postponing it until the fourth 
day of the meeting it would serve this purpose nearly as 
well, and would give an additional day to the work of 
the society. The discussion of the reports of committees, 
in the opinion of many of the members, could be better 
carried on at the branch meetings. While there would 
undoubtedly be difficulties to this method of procedure, 
still these could be overcome if it were considered ad-
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visable to change.
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EDITORIAL COMMENT.Both forms of tank have been fully described and 
discussed in The Canadian Engineer and elsewhere, and 
it would appear that the principle involved in these 
modern types of sedimentation tanks, which is creating 
much interest in sanitary engineering circles, is likely to 
supersede the older types of efficiency.

Up to within a recent period we have been accus
tomed to hear so much about the efficiency of the septic 
tank that the name has almost become synonymous with 
the term “sewage disposal.’’ In fact, in many quarters, 
when a municipality is contemplating the introduction ot 
sewage disposal works, it is common to state that 
“septic tanks” are proposed without any definite know
ledge of the particular form and method of sewage dis
posal under consideration.

More recently, however, we have been told that 
septic tanks are a mistake, that they have been founded 

and resulted in failure.
It now appears, however, that there are some good 

features connected with the much-maligned septic tank, 
and that it cannot be thrown altogether aside and 
scrapped. In fact, the newer forms of sedimentation 
tanks, which appear to meet the demand of modern con
clusions and knowledge gained by experiment and prac
tice, are simply a compromise between the old con
tinuous-flow sedimentation tank and the septic tank. 
With the continuous-flow sedimentation tank the work
ing principle depends upon reduced velocity of flow for 
the precipitation of the suspended solid matter and the 
immediate removal of the settled solids to sludge beds 
adjoining the tank, where they are generally allowed to 
rot and form the chief nuisance connected with any 
sewage disposal works. On the other hand, the prin
ciple of the septic tank is to allow the settled solids to 
remain in the sedimentation tank and undergo the rot
ting process, after which they can, at extended intervals, 
say, once or twice a year, be removed to sludge beds 
adjoining the tank without the same risk of nuisance, as 
the putrefactive process has taken place in the tanks, 
and the removed solids are practically of a mineral and 
non-offensive character.

The latter method gained much favor, and. under 
the term septic treatment, was

economical and efficient than the daily removal

The forestry question in Canada has become an ex
ceedingly important one, and it is one which is of great 
interest to engineers, closely associated as they are with 
the building and constructional fields. Our forests have 
been depleted by fires and by the necessities of life until 
little remains of our original magnificent heritage. We 
must look to the future, and in doing so our only salva
tion is in scientific forestry. The Canadian Forestry As
sociation are doing a great deal towards promoting a 
sane forestry programme, and the association deserves 
the support of all engineers. This association are hold
ing their annual convention in Ottawa on February 7th 
and 8th, and the discussions at this meeting should be 
productive of much which will be of interest.

We have drawn attention in The Canadian Engineer 
before to the fact that the executive of the Ontario Good 
Roads Association is completing arrangements for a pro
vincial deputation to attend at Ottawa on Thursday, the 
8th day of February.
Premier Borden and the members of his Cabinet to pre
sent their views in reference to federal aid for good roads 
and how it can best be distributed and applied through
out Canada, and Ontario in particular. An effort was 
made to bring this deputation together in December, but 
owing to the early adjournment of the House and other 
matters, a satisfactory date could not be secured. In re
sponse
one-half of the county councils of the province expressed 
their approval of the idea by appointing delegates. A 
similar notice will go before the city, town and county 
councils this month, and it is hoped that all will arrange 
to be represented. A meeting for the organization of the 
deputation will lie held in the council chamber of the city 
hall, Ottawa, on the morning of the day appointed, com
mencing at 9 o’clock.

on error

This deputation will wait upon

to the notices sent out in November, more than

LETTER TO THE EDITOR.
very generally adopted

The Editor :
Sir,—I have read with interest the article by Mr. S. 

B. Code, O.L.S., concerning concrete sidewalks. This 
is a subject upon which very little is written ; perhaps the 
idea is so simple, and there is not much to give to the 
engineering profession.

The suggestions put forward by the writer are well 
founded, but there are a few points which he touched up
on in so general a way as to make the article of less 
value than it otherwise would have been. It would be 
interesting to know Mr. Code’s opinion as to the proper 
thickness of the surface mixture, concrete body, and the 

I understand that some cities are laying

as more
of fresh sludge from tanks.

The method, however, very soon proved itself a 
partial failure as it was found very detrimental, to the 
final treatment of the tank effluent to allow this sludge 
or settled solids to remain in the tanks in contact with 
the continuous flowing sewage.

The newer form of tank meets the above objection
able feature by providing a separate compartment, into 
which the solids are precipitated, where they undergo 
septic action or the putrefactive changes necessary to 
render them inoffensive on removal. At the same time 
the tank effluent is unaffected by the presence of accu
mulated putrefying solids.

Thus the efficiency which is peculiar to septic treat
ment of sewage is attained, together with the efficiency 
peculiar to the ordinary continuous-flow sedimentation 
tank. The Lethbridge tank also introduces several novel 
features, such as the use of wire reinforced glass for the 
tank slopes so as to accelerate the discharge of the 
settled solids into the separate decomposing chamber.

The Emscher tank is a German design, while the 
Lethbridge is Canadian, its name being taken from the 
city where it is being installed. We understand that this 
form of tank has been adopted at several other places
in Canada.

foundation.
cement walks at the present time, and do not provide 
any gravel or cinder foundation at all, and their walks 
. . rep0rtd to be satisfactory. This, of course, is

which is governed by locality and condition of
have been reportd to be satisfactory. This, of course
a matter „ ...
the foundation with respect to porousity or impermeabil
ity.

Another point is the distance between expansion 
joints, which are places in the neighborhood of 50 feet. 
It would seem to me that joints braced thus far apart is 
too much for ordinary severe climatic conditions, unless 
all the intermediate joints between each slab are perfect.

I would further remark, that as a general rule pitcn 
between the expansion joints squeezes out during the
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House Inspection ; Hygiene and Sanitation in the Home ; Dis- 
Carr:ers and the Value of Medical Inspection in Schools ;

The

summer, and is very objectionable when the cold weather 
comes. ease

Isolation Regulations and the Enforcing of Them ; 
Municipal Control of Tuberculosis ; The Work of the Tuber
culosis Nurse ; Plumbing Inspection ; Meat and Slaughter 
House Inspection ; The Social Aspect of the Tuberculosis 
Problem; The Work of Charitable Societies in Their Rela
tion to the Work of the Health Department.

An examination is held at the close of the series, when 
the results will materially effect the standing of inspectors

These points are matters which might well and pro
fitably be discussed by members of the profession, and it 
would be interesting to get the ideas of various municipal 
engineers on the subject. Yours truly,

A. C. D. BLANCHARD, City Engineer.
Lethbridge, Alta.

THE CANADIAN HIGHWAYS IMPROVEMENT 
ACT.

and other employees.

The following is the text of the Act to encourage 
and assist the improvement of highways, which is 
before the House of Commons at Ottawa.' This is Bill 
No. 77 of the first session of the twelfth Parliament.

1. This Act may be cited as The Canada High
ways Improvement Act.

2. In this Act the word 
Minister of Railways and Canals.

3. The Governor-in-Council may, in any year, and 
Upon such terms and subject to such conditions as are 
'Prescribed by order-in-council, grant to any province in 
aid of the improvement of existing highways or the con
struction of new highways in such province, or for both 
such purposes, a subsidy not exceeding such sum as 
aiay in such year be voted by Parliament for that 
Purpose.

REINFORCED CONCRETE—THE COLD 
WEATHER BUILDING MATERIAL.now

In the winter many factory managers and mill agents 
are confronted with the fact that they must have an in
creased space to handle a larger factory production. Often 
this extension is deferred until the spring, as from bitter 
experience they are aware of the uncertainty of completion of 
mill constructed buildings due to the slow deliveries of ma
terials and do not consider reinforced concrete either on ac
count of its higher first cost or doubt as to the safety of 
construction under cold weather conditions, 
steel frames are not considered, as very few factories are 
built of this design nowadays.

Minister” means the

Buildings with

Very often factory managers will incline to mill con
struction on account of the lower first cost, while in ulti
mate cost, considering depreciation, insurance, interest, and 
vibration with its resultant wear on machines, reinforced

In winter time

4. Any highway for which aid is granted to a pro
vince shall be improved or constructed, as the case may 
be, according to descriptions, conditions and specifica
tions approved by the Governor-in-Council on the report 
°f the Minister, and specified in each case in an agree
ment between the Minister and the Government of the 
Province, which agreement the Minister, with the ap
proval of the Governor-in-Council, is hereby empowered 

make.

concrete is cheaper in most every instance, 
concrete work will average from 6 to 10 per cent, more than 
the cost of work done in warm weather, and1 mill construc
tion will cost from 4 to 8 per cent, more, but the early occu- 

of the concrete building more than offsets the extra 
of concreting in winter, while with mill construction

pancy
cost
there is absolutely no surety of the completion of the build
ing, four to six months being often taken to finish a building 
that should be put up in three months.

5. Each highway to be constructed or improved 
shall be defined and described in such agreement, and
Provision
ance of such highway in good condition according to a 
sPecified standard and to the satisfaction of the Gov- 
ernor-in-Council.

6. The Minister, with the approval of the Gover- 
n°r-in-Council, and upon such terms and conditions as 
are prescribed by order-in-council, may undertake the 
construction of any new highway or the improvement of 
any existing highway in any province, and may expend 
lr* such improvement or construction the whole or any 
Part of the sums voted by Parliament for such subsidy 
to that province. Provided, however, that the Minister 
shall first obtain the necessary authority from the legis-
ature of such province and the consent of the Lieu- 

tcnant-Governor-in-Council.

be made therein for the future mainten-may
Reinforced concrete work that has been executed in the 

coldest weather is just as sound as summer work, provided
In New England, with its 

winters, for the last eighteen years a contracting firm
proper precautions are taken.
severe
in Boston, the Aberthaw Construction Company, have suc
cessfully carried through three or four jobs each year, under 
the most adverse weather conditions.

The principal points of winter concrete work consist in 
heating the sand, stone, and water before putting the same 

The cement is not heated, as its setting isin the mixer.
hastened to too great a degree. Salt is sometimes mixed 
with the concrete in the proportion of two pounds of salt to 

Of course all snow is removed fromeach bag of cement, 
the forms by a steam jet, and the whole building as it goes 

enclosed floor by floor with fcanvas until the concreteup is
is set and salamanders burning coke are placed underneath 
all freshly poured concrete floors and kept there until the 
concrete is thoroughly set. In this way the interior of the 
building is kept about 30 degrees above that of the air out
side. The tops of the concrete floors which cannot be en
closed with canvas are covered with about 12 inches of hay 

the latter being sometimes sprinkled with salt.

LECTURES FOR INSPECTORS.

The department of health of the city of Toronto have 
entfcred upon a series of lectures with a view to broadening 
.an<* extending the usefulness of inspctors and others, 
ectures are held once a week at 4.30 p.m., and all health 
nsPectors are required to attend.

Among the subjects discussed are Bacteria, Their 
are and Functions ; General Sanitary Inspection ; Special 

Unitary Investigations ; Foods, Their Nature, Uses, Value, 
p iteration, Preservation and Possible Dangers ; General 

°°d Inspection ; The Milk Problem ; House and Lodging

The
or straw,

On account of the speed and certainty of erection, to
gether with its numberless known advantages, it seems that 
reinforced concrete construction in winter will become more 
and more adopted by factory owners, when it is realizd that 
with experienced contractors the soundness of the structure 
is just as good as if it had been erected in the summer time.

Nat
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railroad work that a standard specification should be adopted 
by this association. There are a great many different speci
fications in use at the present time on roadways, and this 
diraft presented by the committee has been largely modeled 
on the standard accepted by the American Engineering As
sociation, with improvements or supposed improvements 
sandwiched in here and there through it, producing what

THE PRESIDENT : If you will come to order, gentle- 
will proceed with the business. The examiners ofmen, we

student papers have recommended to award the prize in the 
general section to Mir. Percy E. McDonald, for his paper 
on “A General Description of the Structural Detail of Build
ings.” We will now take up the reports of branches.

THE SECRETARY : The only outstanding branch is 
Vancouver, and I have not received a report from it.

THE PRESIDENT : We will proceed, then, with the dis
have before us in this report.
Now, in comparing it with the standards as found in 

the 1911 Manual of the American Engineering Association, 
the first difference we find is in the marginal references. 
Here we have no marginal references at all.

convenient in actual work, and particularly if there is 
index at the beginning of these marginal references. I 

think that these marginal references should be put on.
In paragraph 8, if you will kindly turn to it, it is 

stated :—

we

cussion on the reports of committees.
THE SECRETARY: Before proceeding, I would like to 

call attention to the excursion that is provided for this after- 
for those interested to the Oxygen Plant at Maisson- 

which is said to be exceedingly interesting, and Mr.

These are
verynoon
anneuve,

R. J. Levy, the manager, has kindly undertaken to be here 
at 2.30 to conduct the party there.

Mr. Muckleston, of Calgary, sends a discussion on the 
report of the Committee on Roadbeds and Ballasting, 
don't know whether it is in order to take it up until there

‘‘Stumps' shall be cut off even with the ground, where 
cleaning is to be done, except between the slope stakes of 
embankments, where they may be cut so that the depth of 
filling over them will not be less than 2% beet.”

Well, if that is carried out literally, you might have 
stumps there 17% feet high. It seems to me that that re
quires revision.

Paragraph 11 says, “All trees that may be reserved 
shall be stripped of their tops and branches, made into ties, 
or cut to such lengths as may be directed and neatly piled 
up at such places on the right of way as may be designated, 
for which service payment may be made by the tie or by the 
cor-di of 128 cu. ft.”

I think, Mr. President, with reference to that particular 
paragraph, that we should make it quite clear that the wood 
cut on the right of way belongs to the railroad company, 
and not to the contractor. These are little things, but they

I

is some member of the committee present.
THE PRESIDENT: Probably we had better leave it 

over for the moment. Is there any gentlemen here on the 
Committee for Roadbed and Ballasting ?

MR. MACKENZIE: Mr. President, may I ask what 
to do regarding this report?

THE PRESIDENT: Well, we want the report to be re
ceived, and if there is any discussion on it we will be glad 
to have it.

MR. MACKENZIE : Of course, I am not the chairman 
of that committee. I am simply a member of the committee 
and I am not authorized to present the report, but I have 
something to say regarding it, if it is in order.

THE PRESIDENT: Very well, it is now open for dis-

you propose

cussion.
always come up in carrying out the work.

Now, if we are to make a specification as a standard, 
let us make it so clear that there will be no difference with 
the contractor when the work is being Carried out.

In paragraph 12 it mentions that close cutting is to be 
included in the price paid for clearing. It seems to me that 
is not right. Close cutting should be paid for separately.

Paragraph 16 says : “Grubbing shall also be required 
between slope stakes of all embankments of less than 2^ 
feet in height.”

In this paragraph the 2% feet mentioned conflicts with 
the 4 feet mentioned in paragraph 18. That requires re
vision.

MR. MACKENZIE : I think this is one of the most im
portant reports that we have. I came here purposely to take 
a small part in the discussion of this report, and I may say 
that I am very much disjointed to find that the chairman 
of the committee is not present. I don’t know whether or 
not there is any communication from him.

THE PRESIDENT : This matter came up the other
day, and we postponed it until to-day. 
communication from the chairman of that committee.

THE SECRETARY : The practice has been to have any 
member of the committee who is present represent the com-

We have had no

mittee.
MR. MACKENZIE : Since this is the case, is it in order 

that I should make a few remarks on this report before it Paragraph 18 says that the payment for the grubbing 
shall be paid for separately. It seems to me it should be

The contractors understand
it is received?

THE PRESIDENT: Certainly.
MR. MACKENZIE : I may say, then, Mr. President, 

that I heard nothing of this proposed specification until about 
a month before this meeting. I spent a couple of days going 
through it, and jotting down my views regarding certain 
points which are

measured in square acres, 
square acres better than any other measure for that kind of
thing.

The grubbing should be paid for as grubbing on exca
vation or anywhere else. It does not matter where the con- 

does the grubbing, he ought to be paid for it. I1contained in it, which I sent to the chair- 
The report, however, has been printed as it originally

tractor
is sometimes said that if a contractor takes out stumns with 
a steam shovel that he has no right to be paid for grubbing- 
That is not correct. It costs the contractors just as much 
to handle stumps with a steam shovel, as it does to grub 
them out anywhere else, because he has to handle them two 
or three times.

man.
appeared, ' without any change whatever, and, as I said be
fore, it is certainly a very important report, seeing that 
there is a great deal of railfoad building being done in 
Canada at the present time, and I think it would be of very 

benefit and convenience to all engineers engaged in

»
great
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meeting, so that it might he discussed, 
fact, we have at the annual meeting perhaps not over five 
per cent, of the whole membership of the society, 
is a lot of other business to be attended to, and a report 
comes up. It is too long to be read over clause by clause, 
as it is in the other associations, and the thing is either 
adopted or rejected or sent back to the committee for con
tinuance. I think that Mr. Clement’s suggestion is an ex
cellent one, that the report should be read by the various 
sections and got into shape and discussed by them, and I 
think we should' go even further, and when a committee 
considers that a report has been discussed as far as pos
sible, both before the various branches and by written com
munications, that they should issue a final report for letter 
ballot by the society. This society, stretched out as it is 
all over the country, can hardly deal with important matters 
in any other way than by letter ballot, and I do not think 
the time of this meeting can be taken up better than by

We should deal with

As a matter ofAm I going into too much detail, Mr. President ?
THE PRESIDENT: We have a great deal of business 

to go through this morning, and I was going to suggest to 
you, that if the report is not satisfactory to you, Mr. Mac
kenzie, it should be referred back to the committee, because 
the committees themselves, before they present the reports, 
I understand, got together and agreed upon them.

MR. MACKENZIE: Well, it has not been agreed upon.
THE PRESIDENT : Well, had you not better move that 

it be not adopted but referred back to the committee again ?
MR. MACKENZIE: Well, that would result in putting

There

it a year back.
THE PRESIDENT : Well, as you are the only member 

of that committee present, it seems to me if we are going
could do very much,into it in detail, I do not know that we 

because the other members of the committee may not look 
upon your ideas in the same Way as you do, and it would be 
better if you are not satisfied with the report of the com
mittee to have it sent back to the committee.

passing a resolution to that effect, 
these important reports coming up before us every year in 
a proper manner, and I have much pleasure in secondingMR. MACKENZIE: These notes that I have been read

ing were sent to the chairman of the committee about three 
weeks before the meeting.

THE SECRETARY : Perhaps Mr. Mackenzie would give 
a general criticism with a motion that the report be referred 
back to the committee.

THE PRESIDENT: How would it do for you to make 
your suggestions in writing, which, of course, would make 
it necessary 
year?

Mr. Clement’s motion.
THE SECRETARY: Might I say, for the information 

of those present, that as far as possible the resolution of 
the annual meeting at Winnipeg was carried out. The only 
reports which are presented here are those which were turned 
in a month before this meeting, and1 they were in the hands

a whole month—but aboutof the members—perhaps not 
three weeks before the meeting. There are other committeesto have the report referred back for another
who have not reported at all.

MR. MACKENZIE : I see nothing else than that. The 
report will have to be postponed for another year.

MR. MACKENZIE: There are just two suggestions 
that I wish to make before the discussion ends, with regard

I intended to suggest thatMR. MOUNTAIN: I quite sympathize with Mr. Mac
kenzie. I think we should have a finality to these things. 
(Hear, hear.) We are going on with these reports, and we 
Ml know that these reports are particularly useful to railway 
e°gineers, and we are 
"’ay men in this room—are using the American Railway En
gineering Association standards. We prefer to use our own. 
I’his society has made standards and they are approved.

There is another one coming up shortly—the bridge 
sPecification. That committee was formed, I think, two 
^ears ago, and I understand to-day that it is to :be brought 
UP and carried over. Now, we are dealing to-d!ay with half 
a dozen different specifications, and1 I for one would particu- 
iarly Hke to see this matter closed up and some finality 
reached about these specifications.

to -the standard specifications, 
when this special specification is completed by the commit
tee and before final adaption by the society as a standard, 

should be sent to every member of the Canadiana copy
Society of Civil Engineers, giving him a month to reply, 
and to send in any suggestions or criticisms which he may 
wish to make by letter, to the secretary of the society. No 
one can then say he did not have a chance to say what he 
wanted to say about any standard specification, and further, 
I think it would be a helpful thing if a copy were sent to 
every one of our principal railway contractors in Canada, 

of these contractors have decided views with regard 
to these specifications, and I do not think it is quite fair 
that an engineer on one side and a contractor on the other 
side, who are associated in carrying out the work based on 
these specifications—I db not think it fair that the man who 
does the greater part of the work should have no say what- 

in the specifications under which he is working. (Hear,

now using—most of us who are rail-

as some

The PRESIDENT : How would it do, Mr. Mackenzie, 
to authorize this meeting to have these specifications adopted 
"ben they are revised, but not wait for another year. ever 

hear. ), MR. CLEMENT: The adoption of a standard specifica- 
l°n ky this society may debar certain members who are 

"Orkittg under specifications of their own. 
e society should adopt the standard until all the members 

a"e had a chance to be present and discuss it. We have 
a<( brought before us a specification, and the only member 

the committee present states that he took no part in that 
Sl)e<-ification, and did not know it was being adopted by the 
?0rnrnittee. I would move, sir, that this report be referred 

ack to the committee, and that it be brought before the 
arious meetings of the sections and various branches for 

,^ScUssion, and that the result of these discussions be sent in 
form of suggestions to the committee for their 

eration.
MR. DUGGAN: I entirely agree with the remarks of 

0 speaker. I think we ought to go further and revise
r "'hole method of dealing with these reports. The matter 

"P in Winnipeg last winter and it was then agreed that 
reports should be issued one month before the annual

Some of these contractors are engineers as well as be
ing contractors, 
and can give engineers pointers regarding the specifications, 
as well as the actual carrying out of the work every day in

Most of them are very intelligent men,I do not think

the week.
Now, I think we should have the secretary to ask the 

assistance of some of those contractors in preparing a stand
ard specification which would be, I hope, a standard as long 
as we live.

THE PRESIDENT : Would it not be -the proper thing 
for the members of the committee to send the information 

the contractors, and get their ideas before submittingout tocon-si<j a report ?
MR. MACKENZIE: I think the society as a whole 

should, perhaps, request the committee to do that. It would 
weight, and they might have very different

the last
carry more
opinions about the advisability of doing it. Some engineers 
know it all ; the contractor takes what comes to him.

"as
the
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and, after they had come to an agreement in the matter, 
then these reports could be submitted to the society as a 
whole, and written discussion sent in on them, or oppor
tunities given to discuss them or bring up any point for the 
committee to discuss! Then the reports could be put in 

shape and submitted to the society at the annual meet-

THE PRESIDENT : Of course the members of the 
committee would know better who the contractors are than 
probably the society at large.

MR. MACKENZIE : If the suggestion was made to 
them, I think it would be a great help to suggest that the 
committee do it.

THE PRESIDENT : Do you want to put your motion, 
Mr. Clement ?

MR. CLEMENT : I do not know that my motion has 
been seconded.

MR. LEOFRED: It seems to me, Mr. President, that 
the Canadian Society of Civil Engineers should not overlook 
the remarks of the chief engineer of the Intercolonial Rail
way, who says to us very frankly that he has not been con
sulted, and that the committee, of which he is a member, 

wrote to him stating what report they were going to 
propose for adoption. I believe, under the circumstances, 

ought not to adtopt this report without taking into con
sideration the very valuable remarks of the chief engineer 
of the Intercolonial Railway, whether in the form of a mo
tion or otherwise. We should take his remarks into con
sideration.

THE PRESIDENT : Well, gentlemen, is it your pleasure 
that we dispose of this matter or leave it over for another 
year, by referring it back to the committee ?

MR. DUGGAN : No, do not leave it over. It is too 
important.

MR. JAMIESON : This question of committees and the 
question of dealing with specifications is one that requires 
a great deal of consideration by this society. Now, if the 
society is going to issue specifications they should certainly 
be most carefully prepared and every point corrected before 
they are adopted by the society. That involves a very large 
amount of work by any committee, and that committee 
should have every consideration from the society, and should 
not be subjected to undue criticism, because there are many 
points that cannot be dealt with to the satisfaction of all ; 
but one thing the committee should do, is to take care, I 
think, to have everything in as good condition as possible, 
and every clause carefully considered as widely as possible 
by the members of the committee as a whole "after getting 
the advice of others wherever necessary. Then they should 
bring the report before the society and make their recom
mendations.
to deal with it to better advantage than we can in this way.

I understand it is quite impossible to discuss these re
ports clause by clause during our annual meeting, with the 
time we have at our disposal to do so, and unless 
going to devote the whole of the time to a discussion of the 
business affairs of the society, and cut out our trips around 
the city, and if these reports are not in such shape as to be 
above fair criticism, I think it might be well for it to be 
referred back to the committee for another year, with a view 
to getting them in that shape, and making final recommen
dations.

proper
ing, which would thus eliminate a great deal of discussion 
at the annual meeting when there is very little time to do
it properly.

MR. JAMIESON : I quite agree with the last speaker 
that when there are a number of committees dealing with 
these reports that there should be a secretary, who would 

for all the committees, because it involves a great deal 
of research in connection with matters of specifications that 
the secretary could look up, and it is very difficult for the 
general members of the committee to get at it. The pre
paration of a specification is essentially a one- 
with a secretary, and then it could be sent out to the other 
members of the committee for their revision or suggestions 
and concurrence after preparation, and then go through that 
final revision before being referred to the annual meeting.

act

job alongnever man

we

THE PRESIDENT: At our annual meeting in Winni-
given authoritymade provision for that, and we werepeg we

to spend money for that purpose.
Instead of dealing with this special 
that the discussion is taking a gen-

MR. HARKOM : 
report, it seems to 
eral form. As has been said here, I think it will be desir
able to send out and get the expression of all the members

me

before hand.
It seems to me that the act of putting out a specification 

by the society as authoritative and the society being respon
sible for a specification, should be very carefully considered. 
There is also the question as to whether the meeting, such 
as this annual meeting, is really properly qualified to dis- 

of such a subject. Would it not be better, Mr. Presi-pose
dent, that all committee reports, when they come in, should 
be dealt with by the Executive Council, and that they should 
not be issued as authoritative, but as recommended practice. 
Then again, it might be possible if that provision is made 
in that way, for a committee’s report to be issued between 
annual meetings, and, if a secretary were appointed for that 
purpose, it could be sent out to all the members of the 
society who are interested and qualified to speak on the sub
ject, and then the council might deal with it in a far more 
satisfactory manner than at a meeting like this.

After that the annual meeting may be able-

MR. JAMIESON : Mr. President, pardon me if I again 
speak on the subject, but Mr. Harkom has raised a new 
point, and one that is very important ; that is the question 
of sending in the report or specification for revision by the 
council. When we appoint committees at our annual meet
ing we are assumed to select for members of that committee 
those members of our society who are assumed to be best 
qualified to deal with the subject under discussion. If that 
is so, then that committee should be in a better shape to 
prepare their full report or make the specifications than the 
council is ; and furthermore, they are appointed for that 
special purpose while the council has lots of other duties to 
perform. I think, therefore, it is essentially the work of 
the committee and not the work of the council.

It also raises the question as to whether those commit
tees appointed at the annual meeting are committees of the 
whole society or committees of the annual meeting, or 
whether they are subservient to the council of the society—■ 
whether they should deal directly and report to the annual 
meeting or not. Of course all committees necessarily must 
work in concurrence with the council, because the council is 
the governing board of the society, but they should not be 
subservient to the society, nor have to depend on sending

we are

MR. MONSARRAT : Mr. President, I know in connec
tion with the bridge specification, it has been very difficult 
indeed to get a discussion of the various clauses contained 
in it, on account of the committee being so widely separated 
all over the country, and, as Mr. Jamieson has said, there 
is a great field to be discussed and it takes a great deal of 
time. I think, therefore, it would help considerably if the 
committee would be furnished with a secretary who could 
look after the correspondence and the collating of informa
tion, and the resident members of the committee could dis- 

the matter and make suggestions. The secretary could 
that these suggestions were forwarded to the outside 

members of the committee for their revision or suggestions

cuss
see
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fit of his suggestions or criticism, and' that they should do 
that also in the case of prominent contractors who do such 
work.

Otherwise itin their report for revision to the council, 
would take away all sense of responsibility and pride that 
the members of that committee may have. I think we ought 
to know now exactly what is the standing of our committees.

THE SECRETARY: Mr. President, answering Mr. 
Jamieson, the procedure in regard to committees is quite

It is this : The

Why not specialize the men toMR. ST. GEORGE: 
whom you would send it ? 
should be sent to bridge builders.

For instance, a bridge report
It seems to me that

would save a good deal of time.
MR. MACKENZIE : I mean to contractors in that par-

definite, whether it is a proper one or not. 
committees draw up their reports, when, in the opinion of

ready they are sent in to ticular line of work.
MR. HOLGATE: Is it not included in the Bulletin?
MR .JAMIESON : Well, that is the sense of the motion 

that I propose. I can write it out, if you like.
MR. McGOUN : I wish to second the motion.
MR. DUGGAN : I beg to move an amendment to the 

motion, adopting Mr. Clement’s idea, namely, that this re
port be referred to the various branches, and that they be 
asked to discuss it, and report their discussion to the com
mittee ; and also, that every member should be asked by 
letter to send in their opinion or suggestions before the first 
of March, let us say, and that the committee should then 
deal with the suggestions and issue the report for letter 
ballot to the society.

If the matter is to represent practically a standard speci
fication, it surely is a matter of sufficient importance to a 
lot of men who are at a distance to be given an opportunity 
to discuss it; it is merely a matter of dealing with the mat
ter within the next two months in the same way as we would 
have to if it were referred back to the committee to be dealt 
with at the next annual meeting.

MR. CLEMENT : I second the amendment.

the committees, the reports are 
the council, and the council is instructed by the annual 
meeting to send those reports out to the members for their 
information, and for any discussion they may wish to make. 
The reports are then supposed to be ready for consideration 
by the annual meeting.

Yes, but that does not involve theMR. JAMIESON: 
revision of any report by the council.

THE SECRETARY: No, certainly not.
MR. JAMIESON : I have raised this question because 

there are certain cases in which the council has, I think, 
stepped in where they have had no right to do so, and have 
interfered with the personnel of these committees. I do not 
wish to go into it any further, but it certainly is not right 
that it should be that way.

MR. HARKOM : It is not my intention to suggest that 
the Executive Council should be empowered with, or in any 
way to deal with, the report of the committees, confirmed by 
a ballot or referred to the society as a whole, but with the 
result that the committee’s report should govern the council.

THE PRESIDENT : We are now discussing this report 
and nothing else, and I would like somebody to make a 
motion in regard to it, as to what we are going to do with 
this report on Roadbeds and Ballasting.

MR. JAMIESON : I move that the report of the Road
bed and Ballasting Committee be referred back to the com
mittee for the incoming year, and I do this with a great 
deal of deference, because it is going to result in putting 
it over.

MR. JAMIESON : It seems to me there is very little 
difference between the amendment and the original motion. 

THE SECRETARY : While the amendment is being
prepared formally, there is a discussion from one member 
on this report. I have a communication from Mr. Muckle- 
son, of Calgary, who sends in a discussion on the report of 
the Committee on Roadbed and Ballasting.

THE PRESIDENT : Had not that better be referred to 
the committee? Is that your pleasure?

MR. SNYDER : I would move an amendment to the 
motion that the reports of committees, or every report, should 
he submitted to one special meeting of the society for dis
mission. It is utterly impossible to discuss so many reports 
at one single meeting, and if the reports on Bridge Specifi
cation are submitted at one meeting and nothing else, then 
We would have an interesting paper. It has been stated here 
*hat there
UP in the society. These reports of committees are practic- 
al,y papers which are submitted to the society at the annual 
meeting, which could be submitted to one meeting and then 
|hey could be properly discussed, but I submit it is utterly 
tmpossible to do it properly at the annual meeting. There- 
^°re, I move that the report of the committee be submitted 
to the society and be discussed at any meeting, but not at 
lhe annual meeting.

Carried.
MR. SKAIFE : While the amendment is being prepared, 

there was a motion brought up the day before yesterday by 
Mr. Stead and it was duly seconded, and the meeting ap
parently took no notice whatever of it. I wish to bring that 
motion to the attention of the meeting now, and I would 
therefore move that in future the council form a reception 
committee to receive the outside members and see that they 
meet the local members of the society at every annual meet
ing.

interesting papers for discussion broughtare no

THE PRESIDENT: I understood1 that Mr. Stead with
drew his motion at that time, and I stated that we would
bring it up to-day as new business.

MR. JOHN KENNEDY: May I say just a word while 
the amendment is being prepared about these reports. I 
think it would be well if the Committee on Specifications 
would include in the specifications, as a specification only, 
those points upon which the engineers are pretty well agreed 

whole, and that the specification which may be consider
ed as a standard specification, if adopted, should be accom
panied by remarks upon recommended practice or variations 
under special conditions. In many instances variations are 

for meeting special conditions, and remarks to

MR. DUGGAN : I understand, Mr. President, that you 
are dealing simply with this report of the Committee on
Roadbed and Ballasting.

MR. JAMIESON : At the request of a member I add to 
motion that it be referred back, and in the meantime, 

as early as possible, copies be sent out to all members for 
^hggestions, and that as finally revised, be printed. If there 
ls a demand for it, it may be issued in the meantime, of 
c°urse, not as adopted by the society but sent out for sug
gestions.
t MR. MACKENZIE: What I have asked Mr. Jamieson 
0 include in his motion is, when the committee’s report is

made 
should 
that

as a

necessary 
that effect are very valuable.

I have in mind the specification of the American Society 
of Civil Engineers, and another of our own, which is all 
mixed up. The specifications proper and the remarks about 
what ought to be done in recommended practice, and what 
is done by tho association for testing material in the United

as good as they think they can make it, that they 
send a copy to each member of the society and ask 

member, within four weeks, to let tfiem have the bene-
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This is moved by Mr. Skaife and seconded by Mr.

Carried.

States, are given, and there is an immense amount of valu
able information in this, but it is utterly impossible to use 
it as a specification. One cannot refer to it and state that 
the work and materials are to be according to the specifica
tion of the Canadian Society of Civil Engineers, because it 
will not work as a specification, although it contains very

Now, if the specification proper 
to include just such things as are standard and agreed 
for all ordinary occasions, and then be accompanied

bers.
Harkom. What is your pleasure, gentlemen ?

MR. DUGGAN: My amendment will now read as fol- 
That notice be sent out requesting each branch tolows :

discuss this report and report the discussion to the secretary 
not later than the first of March, 
cannot attend the meeting be requested to send in a written 
discussion before the first of March, 
be requested to take such discussion into consideration and 
ask for a letter ballot on a final draft of the report, not later 
than the first of June, such ballot to be returned not later 
than the first of July.

Also, that those whomuch valuable matter.
were That the committeeupon
by an index with remarks upon recommended practice, or 
what is done undter special conditions, it would be really 
more valuable and more easily workable. (Hear, hear.)

MR. DUGGAN : Mr. President, my amendment is as 
That a notice be sent out requesting each of the You have heard Mr. Duggan sTHE PRESIDENT: 

amendment, which has been seconded by Mr. Clement. 
What is your pleasure?

follows :
branches to discuss this report and report the discussion to 
the secretary not later than the first of March, 
those who cannot attend the meeting be requested to send 
in written discussion before the first of March, and that the 
committee be requested to take such discussion into con
sideration and send out the report again for adoption by 
letter ballot not later than the first of June, such ballot to 
be returned not later than the first of July.

Also, that
Does this amendment referMR. JOHN KENNEDY: 

to all reports or to this special report ? 
THE PRESIDENT; To all reports.

Carried.
THE SECRETARY: Might I ask what would happen 

after the first of July?
MR. DUGGAN : The council will issue it.
MR. McGOUN : I think that all the members here pre

sent should have an opportunity of discussing this now. 
THE PRESIDENT : Well, I have declared the amend-

MR. SHERWOOD: Mr. Duggan’s amendment seems to 
be in the right direction, but I think one important point 
is to get a discussion of the suggestions.

MR. TYE : It seems to me that the suggestion that 
these specifications and reports be discussed separately at 
a meeting, is a very valuable one. I think that personal 
discussion o-ften brings out better points even than written 
discussion, and if this suggestion of Mr. Duggan’s could be 
carried out and then referred to one of our ordinary meetings 
called for that purpose, it would be then discussed just as 
an ordinary paper would be, and I think you would get good 
information from discussion in such a way. (Hear, hear.)

ment carried.
MR. McGOUN : • The report of the annual meeting asks 

for discussion of all reports, and it seems now that all this 
We who have come here from a dis-discussion is cut out. 

tance do not get an .opportunity to discuss it.
MR. DUGG AN : I might say that I had no intention 

of cutting off discussion m making my amendment.
THE PRESIDENT : There is another important matter 

for discussion, and that is the proposal to sell our property. 
I will ask the secretary to read the communications that he 
has with regard to this project.

MR. SKAIFE: I would like to ask in this connection 
if there is a real estate broker’s commission of two and a 
half per cent, to come out of the amount mentioned, or do 

deal directly with the purchaser?
THE PRESIDENT : We do not pay any commission.

MR. MACKENZIE: I see that the amendment has 
ignored the suggestion that prominent contractors in the 
same line of work should be given an opportunity to make

If it is the sense of the meeting
Other-

suggestions or criticisms.
that that should be, I have nothing further to add. 
wise I think it should be included in the amendment.

MR. DUGGAN: I did not intend to ignore that sug
gestion by any means. I think Mr. Mackenzie’s suggestion 
is an excellent one. I should think the committee, in deal
ing with the specifications, would, be only too glad to get 
ideas from contractors, and I would therefore amend my 
amendment that notice be sent out to members of the society 
as well as to the prominent contractors. Of course, it is 
a difficult thing to include it in the motion.

THE PRESIDENT : The resolution and the amendment

we

MR. TYE : I will be glad to move the necessary resolu- 
As I understand it, it is the case of a railway taking 

can expropriate it if they see fit. It
tion.
the property, and they 
seems to me that this offer which we have obtained is a very 
good one, and1 we are not likely to get anything better.

MR. MARCEAU : I second the motion.
practically the same, with the exception of the word 

“contractor.”
MR. TYE: I wish to iput that suggestion of mine in 

the form of an amendment to the amendment, or perhaps 
Mr. Duggan, who seems to favor it, might include it in his 
amendment and not necessitate a further amendment being

are MR. OGILVY : As a matter of information, Mr. Presi
dent, will you state what this property stands on the books 
of the society at the present time ?

THE SECRETARY: A little less than $16,000.
MR. KEEFER: When do we require to vacate the 

premises ?
THE SECRETARY: Theoretically on the 1st of May, 

but practically not for some time.
MR. KEEFER: Has the committee any other site in 

view that we can obtain ?
THE PRESIDENT : Yes, we have two or three sites in

made.
MR. JAMIESON. Is it not in order for the society to 

call a meeting and have it discussed ?
THE PRESIDENT: When?
MR. JAMIESON : Right away, or at any time.
THE PRESIDENT: Yes, I should think so.
MR. JAMIESON: I mean without' a motion to that view.

MR. KEEFER : Have you figured out how much it 
to by the square foot?

THE SECRETARY: It comes to a little over $20 a

effect.
comesTHE PRESIDENT: While the amendment is being 

prepared with the further suggestions that have been added, 
there is a resolution that has been moved by Mr. Skaife to 
the effect that hereafter at all annual meetings of this society 
a reception committee be named by the Executive Council 

who shall see that the outside members meet the local mem-

foot.
MR. ST. GEORGE : Is there interest to be paid on the 

other two instalments of ten thousand dollars?
THE SECRETARY : Yes, at six per cent.

A
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ing. I think it is a great mistake when men have come a 
long distance to discuss these matters that they should not 
have an opportunity to do so. If we have other business of 
importance to get through, let us dispose of it, and then we 
can go on and discuss the reports as long as we have time 
to do so ; that is to say, let us resolve ourselves into a com
mittee of the whole society to discuss these reports, because

such off-

MR. MURDOCK : Will it cost more or less than $60,000
to get the new premises.

I think we should1 take this occasion to get
This- is

MR. TYE :
a better site and a better house than we have now.

and I think we could very wellgetting a little small for us, 
afford to take the $60,000 and put $20,000 or $30,000 more 
to it, and get a good place.

THE PRESIDENT : What is your pleasure, gentlemen, 
shall we approve of this sale ?

I do not think they should be disposed of in any 
hand manner as is now suggested.

MR. JAMIESON : I agree with Mr. Duggan that if the 
society is going to issue specifications there is scarcely any 
more important business that we have to deal with in order 
that they should be put out in proper shape, otherwise we 
should not put them out at all.

THE PRESIDENT : I quite agree with you.
MR. TYE: Well, don’t you think that this method of 

dealing "with them is going to reach that result? We have 
only an hour or so more to discuss these things and we can
not go through all these reports in that time. They are 
going to be discussed at the annual meeting ; the only thing 

the Maintenance Society in Chicago

Carried unanimously.
MR. SKAIFE : I would like to move in connection with 

this matter of securing new premises, that a building com
mittee be named by the society for looking after the erection

I think the council of the societyand procuring of a site, 
has enough to do without looking after that matter ex
clusively, and I would like to name Mr. St. George on that

help remembering the services he didcommittee. I cannot 
in connection with securing this site and building.

No, no ; leave it to the council.
I think that had better be left to

MR. ST. GEORGE: 
THE PRESIDENT:

is to do the same as 
does. If they are going to be taken up at the annual meet
ing, theré" is nothing else to do but cut out all our visiting, 
and if we are going to have these strictly business meetings, 

will have to discuss the reports and nothing else, and 
give one-half the day to general business only, but it seems 
to me this other way of having the reports discussed by the 
different branches and finally sending out a letter ballot is 
a very good way, in view of the fact that we 
these excursions to the different places of interest in the

council.
MR. SKAIFE: All right.

the council shouldMR. ST. GEORGE: It seems to me 
be authorized by this meeting, if it is necessary, to purchase 
another property without coming back to the society for 
authorization, but I think we should give them authority 
now to make the purchase of a site which is satisfactory to 
the council, without coming back to the annual meeting. 
They have to do it, and there is no use calling upon the 
society again. I think we have confidence in the council, 
and that that matter should be left entirely in their hands.

I wish to second the motion.

do like to take

city.
THE PRESIDENT : If we get through our business in

WhatMR. SKAIFE:
MR. ST. GEORGE : I would add to my motion that the 

council be given such powers to spend the necessary money 
to erect a suitable building—a building that will be a credit 
to the society, even
could afford to go in debt, but my suggestion is that 
should have something good, and something that will be a 
credit to the society. (Hear, hear.)

MR. TYE: Well, would it be necessary 
to say how much money the council might spend in connec
tion with this proposal?

MR. ST. GEORGE: Well, let us say 
$ too,000.

THE PRESIDENT : What is your pleasure, gentlemen, 
*n connection with this motion?

time we can have some discussion on these reports, 
is your pleasure regarding the motion?

Carried.
We have the report of the scruti- 

and the Nominating Committee and several1 other mat-
if we have to go in debt, because we THE PRESIDENT:

we neers
ters now before the meeting.

MR. CHIPMAN: What is the first on the program?
We have now disposed of all the 

Roadbed and Ballasting, Railroad Ties, Good-Roads,
for the society THE PRESIDENT:

reports,
Sewage Disposal, etc. 

MR. CHIPMAN:not to exceed I was not aware that the sewage
report had been disposed of.

THE PRESIDENT: Well, it was not quite settled, but 
■ I understand all these reports are being sent back to the 

committee.
MR. CHIPMAN: Until next year?

Carried unanimously amidst applause.
With all due deference to 

'be mover and seconder of this motion, it seems to me you 
are Passing a very serious matter, very casually. I repeat 
'bis statement as a non-resident of Montreal. I think that 
We outsiders who are not represented here should have 
ttling to say as to whether $100,000 should be spent on a 
building in Montreal.

The PRESIDENT : The matter is not open for further 
discussion. The next order of business is the report on 
RailWay Ties.

MR. TYE : Why not apply to this report the same pro- 
cedure that we applied to the last report, and then we would 
n°t require any discussion here at all.

THE PRESIDENT : What is your pleasure, gentlemen ?
Carried.

PROFESSOR HAULTAIN:

THE PRESIDENT: No, certainly not.
MR. JOHN KENNEDY : There is one question in con

nection with the sewage disposal matter that I would like 
to bring before the attention of the meeting, and that is* 
that the Senate of Canada has a bill on sewage disposal 
a rather drastic one—and it will come before the House 
shortly, and the point is whether this society should take 
any part in that matter in any way, either official or un
official, or through a committee, or in any other way. If 

opinion is of any use at all, it is time to put it in. I 
confess to being somewhat puzzled along just what lines

If we can do anything towards assisting the

some-

our
w< '

should act.
Senate, it seems to me it should be done at the present 
time. There is some danger of a law being passed whichMR. MOUNTAIN: What about the bridge report? 

VOICES : The same thing.
THE PRESIDENT: Is it your pleasure that Mr. Dug- 
s amendment apply to all reports of the different com

mittees ?

will be unworkably severe.
MR. MACKENZIE: What are we going to do with the 

Good Roads report? That was a very important report. We 
don’t know that there are any imperfections in that report, 
or anything that requires revision.

(To be continued.)
. MR- DUGGAN : I must say that I made my amendment 
utiply to deal with the report that was then before the meet-
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be used' must depend in each case upon conditions of traffic, 
availability of different materials, desires of locality, and 
probable changes of conditions during the life of the work 
decided on to be done, 
important for good work and economy, 
prising how often it appears to be overlooked even among 
those who would be expected to appreciate it most.

Let us suppose now that we have the improvement of a 
certain road contemplated and that the details have all been 
worked out except as regards the road surface itself : that 
there is no question but that as soon as the road improve
ment is completed, a considerable number of motor-vehicles 
will use the road daily, say, not less than 20 every 24 hours. 
Then there is no question but that the road should be treated 
with bitumen either during or immediately after the construc
tion of the surface with gravel, shells or broken stone, if 
economical and satisfactory maintenance is to be had. The 
treatment may also be justified for other reasons.

There may be said to -be three ways in which a road 
surface may be treated with bitumens. These are, The mix
ing method ; the penetration method ; the method of surface 
applications, after construction in the ordinary manner.

A choice of these methods depends, as before stated, up
on conditions. Such choice may be largely affected by traffic 
conditions but it is not yet clearly established just what 
amount of traffic demand justifies a selection of one method 
from the others. We are acquiring information on this point 
and it is hoped it may soon be clearer.

Generally, however, the choice is largely affected by other 
considerations, such as of comfort, health and satisfaction to 
the users or abutters, and the speaker believes that in mak
ing the choice it is well to he on the safe side from all these 
viewpoints. It is almost inevitable that, once a road is well 
improved, the previous traffic records will become almost 
worthless except for historical purposes. Consequently he 
believes that apparent extravagance in the choice at first 
may often prove later to have been true economy.

Although the speaker referred to construction alone in 
the foregoing, the remarks apply equally well to reconstruc
tion or to repairs to a road that has deteriorated beyond the 
point where a surface treatment can be safely expected to re
lieve the needs.

BITUMINOUS ROADS.*

By Major W. W. Crosby. A clear recognition of this fact is 
It is somewhat surit is not the purpose of the speaker to trace the history 

of bituminous road work from the early efforts of the Peru
vians, nor even to review the work of this country for the 
past 40 years, but rather to touch merely on some of the points 
in it at present of so much common interest and, in so doing, 
perhaps to suggest a thought or two that may be of value 
in stimulating consideration and discussion of this important
subject.

For surfacing roads—usually called “Streets”—in cities, 
the larger practice in the use of bitumen has been to use it 
in the form of asphaltic cement, such as in sheets or block 

Such pavements, under proper condi-asphalt pavements.
tions, give good satisfaction at reasonable expense, 
first cost of them varies between $1.50 and $3.50 per sqi yd.,

The

however, and in recent years an effort has been made to 
secure a similar surface, of even wider applicability, at re
duced cost. Incidentally, success in this line would offer a 
much needed surfacing for filling 'the gap between the best 
macadlam, cheap but sometimes of questionable satisfaction, 
and the rather expensive asphalt pavements referred to.

In this effort, the use of cheaper bitumens—such as the 
tars for instance—has been tried, and also new methods and 
mineral materials for the body of the pavement, cheaper than 
the graded hot sand required for the sheet asphalt. Much 
success has been had with naturally some failures. This work, 
as a whole, however, in the cities has been so like the develop
ment of the country roads along the same lines, and the dis
tinction between a highly developed country road and a minor 
street in a city is so lacking in clearness that we probably 
may proceed, with this reference to city work, to the con
sideration of road work proper.

Bituminous roads constitute a modern development to 
meet both the actual needs under modem traffic and the 
desires of modern civilization for greater efficiency, comfort, 
satisfaction and better sanitary conditions, 
the motor vehicle has greatly changed the conditions under 
which a road existed, 
owing to the greater radius of action of the automobile. 
Smoother roads are more desired because of its. sensitiveness 
—at its greater speeds—to slight inequalities of road surface. 
More cementitious surfaces are needed, due to its ability to 
destroy the bond of the stone surface, to cause internal fric
tion and wear of the pieces of stone farming the crust, and 
to render the road thus more susceptible to the elements. 
And further, the dust, which formerly laid on a good road 
surface and which, when not too profuse, was not only not 
seriously objected to, but was of some actual value in the 
protection which it afforded the stones composing the road, 
has been violently brought to our attention by the motor— 
so violently and powerfully in fact that we are now well aware 
that, under recent conditions at least, the disadvantages, dis
comforts and unhealthfulness of this dust far outweigh any 
good it may formerly have possessed.

None of us believe that the remedy for this state of af
fairs is the abolition of the motor-vehicle. Most of us who 
do not possess one are looking forward to the day when we 
may, and most of those who already are fortunate enough to 
own one are anticipating the possession of two or of more.

So the remedy seems to be to cure the defects of the road. 
And the speaker wishes to here again repeat what he has fre
quently said before, i.e., there is no one “best way” nor one 
“best material.” The decision as to method or material to

The advent of

Good roads are in greater demand

At this point the speaker must inject the remark that it
is his opinion that reconstruction is often attempted when a 
thorough surface treatment is all that is needed.—not true 

He is convinced that in the near future the useeconomy.
of proper surface treatments will be far wider and of greater 
satisfaction than it has been up to the present.

Now, the Mixing Method, as the term is generally under
stood, consists of mixing with the mineral material compos
ing the wearing course of the road a sufficient amount of 
bituminous cement. This mixing is usually done at a plant
off the roadway itself and even perhaps some distance from 
the site of the work. The materials may be mixed either 
heated or at the normal temperatures of either pr both ac
cording to the method and materials employed, and by hand 
or by machinery for the purpose as desired. The mixed ma
terial is then taken to its place, spread and rolled and then 
frequently given a flush coat of bitumen and grit and again 
rolled.
cts. to $1.50 per sq. yd. over and above what would have 
been the cost of an ordinary modern water bound road under 
the same conditions. The advantages claimed for the mix-

Satisfactory results from this method cost from 30

ing method include great uniformity of surface and of com
position of same, maximum value of surface for materials 
used, economy in use of materials, maximum life of surface 
and economy of results. There seems to be no question but 
that the mixing method has proved capable of producing 
high class results. There is grave doubt if it has always

* Paper read before the American Association for High- 
Improvement, Richmond, Va., November 21, 1911.

»
way
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bound road is a thing- of the past.” He is yearly building 
a hundred or more miles of water-bound road and looks for 
such work to be continued indefinitely, as 
localities where dustiness is less objectionable than increased 
first cost. But as these water-bound roads develop traffic 
over them, and as their extent and age increases, there comes 
a time when treatment is demanded and then Surface Treat- 

with pitch is often most advantageous and satisfactory. 
In each of the methods referred to, a variety of materials 

be used. At the present time, except possibly in the
___ of certain asphalt used for pavement work, the critical
characteristics of a bituminous material to insure its being 
satisfactory in use under any definite method or conditions 

not settled. Gradually, experience with them is clearing 
up the problem, but it is likely to be some time yet, owing 
to the variety already available and new forms yearly coming 
out, before definite knowledge will be had. Such knowledge 
wifi, of course, -be hastened by co-operative effort, such as 
this meeting, and careful co-ordinated records of work done, 
which records are already being collected by the Committee 

American Society of Civil Engineers. About all that 
is that certain materials will generally give

been the economical method to have followed, and there are 
instances of its utter failure. The mixing method fre-many

quently involves a considerable investment for machinery and 
with its first cost has led! to the development of the Penetra-

there are many

tion Method.
In brief, the Penetration Method consists of simply ap

plying a coat of pitch to the wearing course of the road just 
before the binding of this course by dusting, watering and 
rolling as usually practised in modern water-bound work. 
The pitch may be applied cold if properly prepared, though it 
is usually used hot. After its application, the pitch is coated 
with grit and the road thoroughly rolled. The cost of the 
Penetration Method varies between 10 cts. and 5° cts- Per S(T 
yd. above the cost of water-bound work under the same con
ditions, according to methods, materials and quantities of the 

The advantages claimed by its advocates in
clude sufficient uniformity of surface, economy in first cost, 
economy in long run, simplicity of operation and avoidance 
of complicated and expensive machinery, not to mention free
dom frcm interference by patent infringement claims.

There is no doubt but that high class results can be
There are plenty of

ment

may
case

are

latter used.

of the
can be said now 
good results ; many materials will be satisfactory when pro- 

extremely limited in their application ;

secured by the penetration method, 
records cf failure, however.

The method of Surface Treatments is only applicable to 
surfaces already finished under other methods, usually

perly used ; some are 
and some are practically worthless. _

In the foregoing we have perhaps dealt mainly with the 
use of bitumens or pitches in connection with ordinary road 
materials. And it may seem that it all was toward the end of 
improving what would, in many cases, have been a fair road,

excellent road.

road
to old or new water-bound work. In brief, the method1 con
sists of cleaning the old surface to be treated so that h shall 
be free from all fine material and refuse, even to washing it 
With water if this be necessary. After such cleaning, and 
when dry and as warm as practicable, the pitch is applied, 
allowed to soak into the surface for a longer or shorter time, 
as the material used may demand, then covered with grit 
and rolled. The process of applying pitch and chips may be 
repeated immediately, or after an interval as may be neces
sary. Sometimes two or more applications of pitch and chips 

for satisfactory results, and the interval be

er under earlier conditions have been an 
There is, however, another large consideration for the wider 

of bituminous materials in road work. By such use 
materials otherwise unfit for road surfaces—such, for 

as the harder sandstones, granites, flints, etc., 
without binding powers—can be most satisfactorily availed 

the Shimonoseki Straits for railway

use
many 
instance,

of a great bridge over 
bituminous materials, soft stone, oyster shells, marl and even 
sand, can be made to cheaply form a road surface that is 
both ’ highly satisfactory and most economical in a great 
many instances. And again, by the use of a relatively lig t 
and cheap “carpeting” of pitch and stone chips on its sur
face, the speaker believes many, if not all, of the defects of 
conctete for a road surface will be overcome. If so, a large

toward satisfaction and

are necessary
tween applications may vary from a day or so to a year or 
more, dtepending on local conditions. The pitch may be 
spread by hand or machinery as convenient, and either cold 
or hot, as its character may permit.

The cost cf Surface Treatments varies from 5 cts. to 20 
cts. per sq. yd. The advantages claimed for this method in
clude simplicity of work, economy of first cost and, in many 
cases, economy in long run, lack of serious interruption to 
use of the coal, ease of repairs and renewal. Unquestion
ably satisfactory results have been secured under the method 

surface treatments, and the speaker believes this method 
offers an easy and economical way for the revivifying of a 
toad about to otherwise need resurfacing at a far greater 
cost under old water-bound methods or under either of the 
other two methods of employing bitumen.

The earlier success of the Mixing Method and the conse
quent attracting of attention to this method led many road 
Workers to rush into it, believing it to be a panacea for all 
the road ills they were 
^agance in many cases 
■Method received some followers. Still later the unnecessary 

this method became apparent for many cases

is opened for progressavenue
economy. ,

The selection of proper methods and materials to ht the
conditions is -the particular province of the unbiased and 
competent expert, and should not be attempted by the inex
perienced nor entrusted to an ignorant m prejudiced party 
unless failure in some feature of the work is to be expected. 

The speaker wishes to briefly suggest two thoughts
more : e .

The first cost of bituminous' roads is not a correct basis 
for the proper comparison of either materials or methods. 
Desirable, even satisfactory as such roads may be, they, like 
all other roads, require also maintenance.

familiar with. A little later its extra- 
became apparent and the Penetration

though reduced 
And such mainten-

This maintenance means expense even 
from the earlier figures for such work.

should be, with bituminous roads as well as with any
exPense of
and the method of Surface Treatments developed. Unques
tionably, each method has its uses and the proper selection 

one for a particular case is the end to be aimed at. The 
sPhere of action of each is merged with or overlapped by 
those of the others and it will be some time yet before they 
can he clearly separated. The method of Surface Treatments

even
ance
others, prompt, sufficient and efficient.

A LARGE BRIDGE.
is A Japanese bridge project contemplates the construction 

of a great bridge over the Shimonoseki Straits for railway 
and highway purposes, to replace ferry connection. The 
bridge would be at an elevation of about 165 feet above 
water, and its total length would be over 3>7°o feet.

Particularly applicable to use on old roads, and as water- 
°Und construction will predominate for the near future at 
east> so will Surface Treatments grow in use.

he speaker is unable to wholly agree with a statement 
at had been made elsewhere to the effect that “the water-

_
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The discharge of sewage varies considerably at different 
periods of the day, and is only slightly affected by rainfall. 
Weir readings at the outfall sewer led to the con
clusion that the proposed works be constructed to 
deal with and show a maximum rate of discharge 
of 2,coo,000 gallons per day, a normal rate discharge 
of 1,000,000 gallons between 6 a.m. and 9 a.m., with 
a minimum rate discharge of 400,000 gallons per day 
between 9 p.m. and 6 a.m. Several of the water mains are 
composed of wood stave pipes, and much of the night flow 
is considered to be due to direct leakage from the mains to 
the sewers.

A series of analyses of samples of the sewage show it to- 
be comparatively fresh at the point of discharge, the grad
ients being excellent and the distance of flow short, 
average strength of the sewage is comparable with the class.

LETHBRIDGE SEWAGE DISPOSAL WORKS.

The following description of some of the -main features 
of the Lethbridge sewage disposal works, now under con
struction, should be not only of Canadian but also of gen
eral interest. The design of the sedimentation tank is under
stood to be original, and possesses certain features which 

intended to obviate the recognized objections to the or
dinary septic tank form of construction.

Generally speaking, the works are designed in order to 
obtain a reduced character of sewage effluent amenable to 
disinfection at the lowest form of construction.

The city of Lethbridge is situated in southern Alberta, 
on the banks of the Belly River, a stream of con
siderable volume, which joins the South Saskatchewan 

The city obtains its water supply from the
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Fig. 1.

as described as weak in the fifth report of the Royal Com
mission on Sewage Disposal (Great Britain.)

Fortunately there is sufficient natural fall to allow of the 
sewage being treated before it enters the river without pump
ing.

a water supply for sev-river, which also serves as 
eral large coal mining centres located below Lethbridge. 
The population is over 12,000, and the normal water 
consumption converted into sewage about 700,000 gallons 
per day. The city is sewered on the separate system, but a 
proportion of the rain fall enters the sewers from roofs and 
a small amount of subsoil water also enters the sewers.

There is one main outfall siewer for the whole system, 
which up to the present has discharged raw sewage into the 
Belly River about a quarter of a mile below the city intake.

The demand for sewage purification is caused by the 
large number of typhoid cases in the mining centres depend
ing upon the river as a source of water supply below the 
point of sewage discharge.

Fig. 4 shows the general layout of the scheme, consist
ing of, ist, detritus and screening tanks; 2nd, continuous- 
flow sedimentation tanks ; 3rd, percolating filters ; 4th, 
humus tanks ; 5th, chlorine mixing chamber.

The 1st, 2nd, 3rd and 4th stages of treatment may be 
said to be entirely subsidiary to the 5th stage, viz., that of 

The preliminary methods are employed in-disinfection.
order to ensure an effluent which can be disinfected at a high 
efficiency with a low annual cost. Experiments with refer-
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infection appears to be when only about 4 parts of chlorine 
are required for disinfection. The writer is strongly con
vinced that owing to the difficulty of penetrating even the 
finer sol-ids and treating unstable sewage liquors with 
chlorine; that it will generally be found expedient to adopt 
what may be termed the standard methods of sewage dis
posal in order to obtain non putrescibility before disinfection 
is attempted.

Stress is laid upon the above point, for the reason that 
the proportion of dilution of volume of minimum flow in the 
Belly River to the sewage discharge, is away beyond that 
which is considered necessary to ensure oxidation by dilu
tion.

ence to the disinfection of -the sewage tended to show: 1st, 
the difficulty of obtaining satisfactory disinfection without 
the removal of a large proportion of -the solids; 2nd. That, 
in order to disinfect the settled sewage liquor after 70 per 
cent, of the suspended solids were removed there was re
quired approximately 10 parts of chlorine per 1,000,000 parts 
of the sewage liquor; 3rd. That in order to disinfect the 
sewage liquor after it had been well oxidised and rendered 
chemically stable, it required approximately 3 parts of 
chlorine per 1,000,000; 4th. That, after oxidized liquor had 
stood for i hour for further sedimentation, that from 1 % to 
2 parts of chlorine were required in order to obtain satisfac
tory disinfection. The above experiments were carried out
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Detritus Tanks.—These are built in duplicate, each 
I5'.o"x8'.o" with a depth of 6'.6", with a total capacity of 
10,000 gallons, providing a normal velocity flow of 1.7 feet 
per minute. Wrought iron upright screens are fitted across 
the tanks with % inch openings between the bars.

Sedimentation Tanks.—Are in duplicate as per figures, 
1, 2, and 3. It will -be noted that the sewage is delivered 
over a weir the full length of the longitudinal side of the 
tank. This is in order to obtain a low velocity of flow with 
as short a period of contact as is practicable, and is a de
parture from the ordinary custom in septic tanks of dis
charging the sewage over a weir the width of the cross

with only small quantities of sewage and under circum
stances which only allowed of very general conclusions. The 
general conclusions were so far in agreement with other 
experimental work of E. B. Phelps and others that they rea
sonably appeared to justify as follows

Supposing 2,500,000 gallons of sewage per day. 
disinfect the liquor, after 75 per cent, of the solids have 
been removed, at ten parts of chlorine per 1,000,000 of sew
age liquor, with chloride of lime at 1.5 cents per pound, the 
cost would be $4,000 per annum for lime only. To disinfect 
this sewage after thorough oxidation in filters and the re
moval of the filtrate humus, at 2 parts of chlorine to 1,000,-

To
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000 of effluent, the cost would be $800 per annum, 
tfference in annual cost capitalized at 5 per cent, represents 

V04.OOO, Filters for oxidizing sewage at 2,500,000 gallons 
P,er acre at 6 feet 4 inches in depth can be constructed in 

anada at a cost of $30,000 or $3 per cubic yard of filter 
Material. There is thus a capital saving of $34,000 by 

°Pting oxidizing filters rather than attempting to disinfect 
a Putrescible effluent, on a unit of 2,500,000 gallon, sewage 
discharge.
0j: ?^le P°lnt where the capitalized cost would be warranted 
0 disinfecting a putrescible sewage liquor rather than pro

viding

section only and providing a considerable length of passage 
for- the supematent liquid over the settled matters, 
settled sewage leaves the tanks) by means of 3 inch pipes 
fixed below the sewage level and set at equal distances apart 
along the whole longitudinal length of the outlet and wall, 
thus ensuring that no floating matters pass off with the 
settled liquor. The settled liquor passes up and through 
scrubbing chambers -of clinker before it enters the main out
let channel to the filters.

Each tank is practically divided into two compartments, 
as in the -case with the Emscher Tank. A reinforced wired 
glass apron is made to project into the tank the whole

The
The

putrescible liquor by filtration followed by dis-a non
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filtration at the normal flow is 140 gallons of sewage per 
cubic yard of filter material.

The distributing apparatus consists of revolving distri
butors actuated by a'.o" head difference between the level of 

in the tank and the level of the filter material in

covers what is called alongitudinal width. This apron
sludge storage basin or area, and has a slope of about 1 in 

The fore basin of the tank is also lined with glass with 
a similar steep slope. The apron overlaps the fore base and 
rests upon piers which are set intermittently allowing of 
openings between the sludge storage basin and the mam 
body of the tank.

The working principle aimed at is, that, by means of 
the low velocity of flow owing to the wide cross- sectional 

of tank, precipitation of the solids will take place upon 
and the fore base and that owing to the steep 

and the minimum of friction presented by the glass

the sewage
the beds. The distributing apparatus and other special me
chanical appliances are designed and supplied by Messrs. 
Adams & Co., hydraulic engineers of England. The sub 

of the filters is conveyed to the centre of each bed 
and from thence to humus sedimentation tanks.

Humus Tanks.—These are in duplicate each So'.o" x 
i5'.o" average depth of 4'-06 with a total capacity of 60,000 
gallons and a normal velocity of flow of .005 feet per second. 
As in the case of the sedimentation tanks the influent is 
distributed over a weir the full length of the longitudinal 
section, but no sludge apron or sludge storage basin is pro

drainage
area
the apron
slopes
surface, the precipitated solids will continually be delivered

basin. In this basin putrefactiveinto the storage area or 
decomposition may be allowed to take place, with the result 
that such action will be entirely separate from the flowing 
supernatent fresh sewage The gases arising from decompo
sition will rise and impinge upon the lower surface of the 

and will be carried off by vent pipes to the outside of

vided.
Dis:nfacting Plant.—This consists of a brick built house 

for lime storage, mixing tanks and head orifice tank regu
lated to the volume of flowing sewage. The hypochlorite 
mixes with the sewage in a chamber 26'.o" x 4'.o" wide with 
baffles placed every three feet.

apron
the tank, as shown. The many advantages of a decomposed 
sludge will thus be obtained without the admitted disadivan- 

resulting from sludge decomposition in contact withtages
fresh flowing sewage.

Several of the above types of tanks are being construc
ted under the writer’s direction in Canada and one installa-

In laying out the plant one of the main considerations 
all the tanks and filters are to behas been compactness, as 

covered and rendered frost proof.
Most of the work has been let by contract, the city sup- 

The total cost is estimated at about\ plying the clinker.\Vv $80,000. _
The direct supervision of the work is under the control 

A. C. D. Blanchard, the City Engineer, while Mr. T.
as consulting engineer, is res-

EXTENSIONI lj A /A\xI mSEs
‘ 1 SC DIMCNT AT ION

of Mr.
Aird Murray of Toronto, 
ponsible for the design and layout of the scheme.

X __
to
“ !

PH*T fell CONTRACTS FOR THE SUPPLY OF ELECTRIC 
POWER FROM THE USER’S POINT 

OF VIEW.
1i V.

BY H. E. M. KENSIT, M.I.E.E.

— T.Airi Murrou — The next points to be defined are :&
(1) Nature of supply.
(2) Regulation as to voltage and frequency or cycles.
(3) Equality of load on the phases.
“Nature of the supply” should define whether it is to 

be 1, 2 or 3 phase or otherwise, and also the normal load 
and normal frequency at which the power is to be delivered.

“Regulation” should define what variation is permissible 
from normal voltage and frequency and what steps are to 
be taken if this is exceeded.

Fig. 4.

tion has been in use for some time, and although apparently 
giving excellent results, has not yet been in operation long 

gh in order to provide opportunity to obtain official and re
liable data. The type of tank although similar to the Emscher 
as far as the objects aimed are concerned was designed be
fore the Emscher was known in Canada, and no data as to 
comparative efficiencies as yet exist. The Lethbridge tank, 
however, is not costly as far as construction is concerned, 
and the principle of the glass apron appears eminently 
suited to a retangular form of tank for covering a sludge 

basin separated from the main body of the tank.

enou

“Equality of load on the phases” refers to the arrange
ment of the load in the customer’s works. Two phase supply 
requires 4 wires and gives 2 circuits. Three phase supply 
requires 3 wires and gives 3 circuits, and there are other 
combinations which need not be fully discussed here. The 
customer’s load should be so divided amongst these circuits 
in his works as to be approximately equal and similar on 

circuit ; otherwise the regulation and efficiency of dis
will be interfered with. A want of such balance

storage
The sludge storage capacity in each tank up to the level 

of the lip of the forebase is equal to 60,000 gallons, while 
the sedimentation capacity is equal to 100.000 gallons. The 
velocity of flow through the tank is at the rate of .002 feet 
per second at the normal rate of flow of 1,000,000 gallons 
per day, and twice that velociy at the maximum rate of
flow.

each 
tribution
in any individual works affects not only that works but the 
whole of the Power Company’s system.

Sample clauses on these points: are as follows :—
(,) “The power supplied shall be 3 phase electric 

at 600 volts and a frequency of 60 cycles, and the 
of the alternating current shall closely approxi-

pj |ters.__The settled liquors from the above tanks is
distributed over circular percolating filter beds, there being 

in number each 108 feet diameter, with a depth of 7
inch cubes. The rate of

energy 
wave formthree

feet of clinker graded from 2 to 3



REGISTRATION OF MEMBERS OF CANADIAN 
SOCIETY OF CIVIL ENGINEERS.

The following members registered too late for inclusion 
in the daily issue of January 26th:—

F. E. Bremner, Montreal.
A. Bertram, Dundas, Ont.
J. Zverina, Montreal.
D. MacPherson, Ottawa.
E. B. McLean, Moncton, N.B.
G. W. Shearer, Montreal.
W. Murdoch, St. John, N.B.
F. Thomson, Montreal.
W. H. Greene, Montreal.
J. Mayer, Montreal.
H. C. Lumsden, Toronto.
C. Thomson, Montreal.
R. W. Leonard, St. Catharines, Ont.

240.

241.
242.

243.

PERSONAL.

Antonisen, of Port Arthur, has been appointedMr. J. J.
city engineer of Moose Jaw, Sask.

Stoddart has severed his connection with the city 
He has been appointed assistant engineer in

Mr. J.
of Toronto.
the waterworks department of Hamilton, Ont.

OBITUARY.

Mr. Matthew Neilson, a well-known civil engineer in 
Canada, died on January 21st at his residence, 52 Arlington 
Avenue, Westmount, Montreal, after an illness of three 
months. Mr. Neilson was born at Almonte, Ont., 50 years

His deathHe is survived by a widow and one son. 
due to pleuro-pneumonia.

ago.
was

“The Power Company shall supply 3 phase electric 
normal pressure of 600 volts, and a normal fre-energy at a

quency of 60 cycles per second. If either voltage or fre
quency vary by more than 5 Per cent, either way from the 
above stated normal pressure and frequency for more than 
5 per cent, of the time in any consecutive 24 hours, the 
Power Company shall immediately install more efficient regu
lating apparatus or take such other steps as may be neces
sary to keep the pressure and frequency within the above 
defined limits. The customer agrees that he will maintain 
equality of load on the phases of his circuits within 10 per
cent.”

This clause contains a guarantee by the Power Com
pany and a guarantee by the customer, 
penalty for non-performance should be provided in each case. 
This might be done by providing that the amount of the 
account for power should be deducted from or added to in 
proportion to the extent to which the above limits are ex-

To be effective a

ceeded.
Such variations represent a cash loss ; in the case of 

voltage and frequency the loss is to the customer in affecting 
the quantity and sometimes the quality of his output and 
lowering the power factor of his load; in the-case of upequal 
loading of the phases the efficiency of distribution is dimin
ished and the operating difficulties increased to the disad
vantage of the Power Company ; it therefore appears fair 
that an adjustment of the account proportionate to such vari
ations or inequalities should be made and should work both 
ways.

sine curve. If either voltage or frequency vary bymate a
more than 5 per cent, from that above specified for more 
than 10 per cent, of each consecutive 24 hours) the Power 
Company will instal more effective regulations.

“The customer agrees, that so far as the nature of its 
work will permit, it will so regulate its use of electric energy 
that the load will not vary suddenly more than 20 per cent., 
and that they will maintain equality of load on the phases 
within 10 per cent, of the load on the least loaded phase.

“The Power Company shall not be responsible in any 
for the distribution of the electric energy or powerway

beyond the point of delivery to the customer.”
The insertion of the sentence relating to “wave form” 

is of very doubtful utility. The point is a highly technical 
one requiring a mathematical explanation that would be 
outside the scope of this article. The “wave form” depends 
on the design of the generating* plant and on the nature of 
the load and cannot be said to be under the practical control 
of either the Power Company or the customer.

(2) “The Power Company agrees to deliver 3 phase il- 
ternating commercially continuous 24 hour power every day 
of the year except as hereafter provided and in the quantities 
above provided, at approximately 12,000 volts and approxi
mately 25 cycles per second frequency, and the maintenance 
by the Power Company of approximately the agreed voltage 
fit approximately the agreed frequency shall constitute the 
supply of all power involved herein and the fulfilment of 
all operating obligations hereunder. When voltage and fre
quency are so maintained, the amount of power, its fluctua
tions, load factor, power factor, distribution as to phases, 
and all other electric characteristics shall be considered to 
be under the sole control of the customer.”

It may be pointed out that the use of the word “ap
proximately” is undesirable, and it is better to state a fixed 
Percentage even if this is very liberal. In case of a dispute 
Or legal action it is as difficult to decide what is “approxi
mate” as what is “reasonable.”

(3) “The electric energy to be delivered under this 
agreement shall be 3 phase, 60 cycle, 2,200 volt, alternating 
current, and the Power Company agrees to maintain normal 
frequency and voltage within 2 per cent, either way. 
customer will endeavor to maintain equality of phases.”

The

Here it may be remarked that it is extremely doubtful 
Power Company ever has or ever will be ablewhether

maintain voltage and frequency within 2 per cent, of the 
Uormal, and it is questionable whether such a requirement 
could be enfoTcedi It is better to place this at a reasonable 
figure, say 5 per cent., and then insist upon this being lived 
Pp to.

any

Variations of voltage and frequency directly affect the 
sPeed of motors, and variation of frequency also affects the 
Power factor of the motors quite appreciably.

Such variations are more frequently downwards than up-
transmissionwards, due to overload of the generators or 

line or insufficiency of power.
Lowering the voltage and thereby the speed of the mo- 

tQrs directly affects the amount of output of the factory, and 
ln some cases its quality, and lowering the frequency lowers

increases thelhe power factor, and thereby in some cases 
amount charged for power.

e power-user should therefore keep careful watch that 
both voltage and frequency are kept continuously within the 
fi'fined limits.

All three of the points defined at the commencement of 
'bis article can be contained in one clause, and the following 
m suggested as the bas;s cf a fa;r clause, subject to medi

cation to meet the particular conditions :—

Th
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CANADIAN TECHNICAL SOCIETIES.
ARCHITECTS.—President, G. M.forestry convention.

ALBERTA ASSOCIATION OF 
Lane : Secretary, L. M. Gotch, Calgary, Alta. _ .. .

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

ASTRONOMICAL SOCIETY OF SASKATCHEWAN.-President. N. 
McMurchy ; Secretary, Mr. McClung, Regina.

BRITISH COLUMBIA LAND,' SURVEYORS’ ASSOCIATION-Presi
dent, W. S. Drewry, Nelson, B.C. ; Secretary-Treasurer. S. A. Roberts, 
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. Snaitb, 57 Aae-
la'dCASNADIAN CLAY PRODUCTS’ MANUFACTURERS’ ASSOCIATION. 
—President, W. McCredie ; Secretary-Treasurer, D. O. McKinnon, Toronto.

CANADIAN ELECTRICAL ASSOCIATION.-President, N. W. Ry=rion, 
Niagara Falls ; Secretary, T. S. Young, Canadian Electrical News. Toronto.

CANADIAN FORESTRY ASSOCIATION.-President, Thomas South- 
worth, Toronto ; Secretary, James Lawler, Canadian Building, Ottawa.

CANADIAN GAS ASSOCIATION.-President. Arthur Hewitt. General 
Consumers* Gas Company, Toronto; J. Keillor, Secretary

The program for the big Forestry Convention, at Ot
tawa, February 7th and 8th, is now complete Th=s^cc 
of how to handle our forests so as to get the most out of 
them both now and in the future, will be dealt with by 
leaders from Canada and from the United States. Among 
thos- who will speak are Messrs. Gifford. Pinchot, formerly 
Chief Forester of the United States; E. A. Sterling, Forester 

Pennsylvania Railroad, which is now growing its own 
ties • Dr. Fernow, head of Forestry School, of Toronto Uni
versity Dr. J. W. Robertson, of the Conservation Commis
sion and H. R. MacMillan of’the Forestry Branch of the 

of the Interior. The banquet on Wednesday 
attended by parliamentary leaders, educa- 

and the heads of financial 
The day sessions are open to

NATIONAL ASSOCIATION.—President, E.

of the

Department 
evening will be 
tionists, foresters, lumbermen 
and commercial institutions, 
the public, and the importance which the government a - 

this subject is1 shown by the fact that these are
of the Parliament

Manager
Treasurer, Hamilton, Ont.

CANADIAN INDEPENDENT 
dent, W. Doan, M.D., Harrietsville, Ont. ;
Dagger, si Richmond Street West, Toronto.

CANADIAN MINING INSTITUTE.-Windsor Hotel, Montreal. Presi
dent, Dr. Frank D. Adams, McGill University, Montreal; Secretary. 
Mortimer-Lamb, Windsor Hotel, Montreal.

CANADIAN PEAT SOCIETY.-President, J. ^cWi11iam, M.D.. London. 
Ont.; Secretary-Treasurer, Arthur J. Forward, B.A., 22 Castle Buiiai •>
Ottawa, Ont.

THE CANADIAN PUBLIC HEALTH 
Starkey, M.B., D.P.H., Montreal. Secretary,
51 Park Avenue, Montreal. . . „ . . ...

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

CANADIAN STREET RAILWAY ASSOCIATION.-President, u. Mc
Donald, Manager, Montreal Street Railway; Secretary, Acton Burrowi, 7» 
Bond Street, Toronto.

TELEPHONE ASSOCIATION.-Presi- 
Secretary-Trensnrer, Francistaches to

held in the Railway Committee 
Buildings ; while the railways have granted special rates to 
delegates. The Seed Growers’ Association convene — 
February 8th and Qth, so that delegates to the Forestry Con
vention will be able to attend some of the sessions of that

room

on

ASSOCIATION.-President, T. A 
F. C. Douglas, M.D., D,P-H.body.

COMING MEETINGS.
„ o a m a nr A m «^oriFTY OF CIVIL ENGINEERS,—Jan. 24. 25, 26, ,mTHGBenerMrn?etfnNg. fl3 DorohesSr SL West. Montreal. Prof, C. H, McLeod,

CANADIAN SOCIETY OF FOREST KNGINEERS.-Presldent. Dr- 
Fernow, Toronto ; Secretary, F. W. H. Jacombe, Department of the In
terior, 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.

EDMONTON ENGINEERING SOCIETY.-President, J. Chalmers? 
Secretary, B. F. Mitchell, City Engineer's Office, Edmonton. Alberta.

ENGINEERING SOCIETY, TORONTO UNIVERSITY.—President, W. 
B. McPherson ; Corresponding Secretary, A. McQueen.

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

ENGINEERS’ CLUB OF TORONTO.—9S 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. 0- 
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»' 
Taylor; Secretary, C. McDcrmid, London, England. Canadian Members o 
Council :—Prof. F. D. Adams, J. B. Porter, H. E. T. Hanitain, and W. n- 
Miller, and Messrs. W. H. Trewartha-James and J. B. Tyrrell.

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

SURVEYORS.—President, George McPhiiliP*' 
Secretary-Treasurer, C. G. Chataway, Winnipeg, Man.

SOCIETY.-President, T. J. Brown, Sydney

a'”“lDlAN NATIONAL ASSOCIATION OF BU1LDBRS.-TE.= Sl»h 
Annual Convention will be held in Toronto, February -0, 1912,

ONTARIO GOOD ROADS ASSOCIATION.-Annua Convent.on to be held 
at Toronto, February 26,27, 28. Secretary, J. E. Farewell, Whitby.

Secretary, F. W. Ballard.

ENGINEERING CLUB.—Toronto, Presi-
Meets

ENGINEERING SOCIETIES.
SOCIETY OF CIVIL ENGINEERS—-413 Dorchester Street 

President, C. H. Rust; Secretary, Professor C. H. Me-CANADIAN
West, Montreal

QUEBEC BRANCH—
Chairman, P. E. Parent ; Secretary, S. S. Oliver, 
a month at Room 40, City Hnfl.

Meetings held twice

TORONTO BRANCH-
96 King Street West, Toronto.
T. R. Loudon, University of Toronto.
Engineers’ Club.

MANITOBA BRANCH— , ,, ,
Secretary E. Brydone Jack. Meets every first and third Fridays of each 
month, October to April, in University of Manitoba, Winnipeg.

VAIChaiVmanB Ge^^“wehster ; Secretary. H. K. Dntcher. 3tp Pender 
Street West, Vancouver. Meets in Engineering Department, University.

Chairman, T. C. Irving; Acting Secretary, 
Meets last Thursday of the month at MANITOBA LAND

NOVA SCOTIA MINING 
Mines, C.B. ; Secretary, A. A. Hayward.
MacKenzie;^^cr^ary!<A.*Ft?M^Cleave?*Assistant Road Commissio^er’“*Office’

Halifax, N.S.
ONTARIO PROVINCIAL GOOD ROADS ASSOCIATION.-Preeiden - 

W. H. Pugsiey, Richmond Hill, Ont.; Secretary, J. E. Farewell, White?
ONTARIO LAND SURVEYORS’ ASSOCIATION.-President, J. WW * 

son; Secretary, Killaly Gamble, 703 Temple Building, Toronto
PEAT ASSOCIATION OF CANADA.-Sccretary, Wm. J. 

Booth, New Drawer, «63, Main P.O., Montreal

OTTAWA BRA CH Chairman, S. J. Chapleau, Ottawa ; Secretary,
victor BravleyNT. Ry., Cory Bldg. Meetings at which papers are 

me'adMst and 3rd Wednesdays of fall and winter months ; on other Wednes
day nights in month there are informal or business meetings, THE

municipal associations.
°NLAay«, 0«a«?SPee«ta^ST°»Ar«!3MrPIL,W.eMcK^,aCon^Pa^k:

St. Thomas, Ontario.

THE UNION OF CANADIAN MUNICIPALITIES.—President, W. Sanford 
Evans, Mayor of Winnipeg ; Hon. Secretary-Treasurer. W. D. Light- 
hall, K.C., Ex-Mayor of WestmonnL

THF UNION OF NEW BRUNSWICK MUNICIPALITIES.—President,
Its» Councillor Siddall, Port Elgin; Hon. Secretary-Treasurer, J. W. McCready

City Clerk, Fredericton.
UNION OF NOVA SCOTIA MUNICIPALITIES.—President, Mr. A. B. 

McMahen, Warden, King’s Co., KentviUe, N.S. ; Secretary, A. Roberts, 
Bridgewater, N.S.

OF ARCHITECTS."PROVINCE OF QUEBEC ASSOCIATION 
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, N»- 
Beaver Hall Square, Montreal, Que.

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

SOCIETY OF CHEMICAL INDUSTRY.—Dr.
President ; Alfred Burton, Toronto, Secretary. ^

UNDERGRADUATE SOCIETY OF APPLIED SCIENCE, McGILL UN 
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-Nield : SecrexcePt 
W. H. Rosevear, 115 Phcenix Block, Winnipeg, Man. Second Monday,
June, July and August, at Winnipeg.

SteW»rt'

A. McGill, Ot»**»’

w®-

irwmv OF SASKATCHEWAN MUNICIPALITIES.—President, Mayer 
lee, I «here; Secretary. Mr. Heal. Moose Jaw
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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.

Cleveland & Cameron, 506 Winch Bldg., Vancouver. H. 
Floyd, C.M.C., Municipal Hall, Kerrisdale.

Lethbridge, Alta.—Tenders will be received until Feb
ruary 15th, 1912, for the construction of an extension to 
power house, plans and specifications of which may be ob
tained from A. Reid, General Supt., City Hall, Lethbridge. 
G. W. Robinson, Secr.-Treas., Lethbridge.

London, Ont.—Tenders will be received until February 
14th, 1912, for one 50 h.p. gas engine, one gasoline engine, 
two half-million gallon triplex pumps, three deep well 
pumps, etc. F. W. Farncomb, Consulting Engineer, 
London. (See advertisement elsewhere in Can. Eng.)

Ottawa, Ont—The Dept, of Public Works will receive 
tenders for the construction of a wharf at Cap St. Ignace 
Que., until Feb. 5th, 1912. Plans, etc., at the offices of a! 
R. Decary, P.O. Bldg., Quebec; J. L. Michaud, Merchants 
Bank Bldg., St. James St., Montreal.

Ottawa, Ont—Tenders will be received until February 
24th, 1912, for the construction of five twin-screw gasoline 
launches for the Fishery Patrol Service of the Maritime Pro
vinces of the Dominion of Canada, of the following 
dimensions

TENDERS PENDING

In Addition to Those in this Issue.

Further information may be had from the issues of The 
Canadian Engineer referred to.

Tenders 
Close.

Areola, Sask., schoolhouse ....Feb.
Calgary, Alta., bridge ................
Chesley, Ont., public wharf... .Jan. 31. 
Grandview, Man., scrapers ....Feb. 1.
Hamilton, Ont., works supplies.Feb. 6. 
Lajord, Sask., schoolhouse ....Feb. 10. 
Little Lameque, N.B., wharf ..Feb. 14- 
Lake Quinze, Que., dams and

sluiceways ...........................
Lloydminster, Sask., public

building ...................................
Lion’s Head, Ont., lighthouse

tower .......................................
Ottawa, Ont., iron posts ..........
Ottawa, Ont., contracting ma

chinery ...............................
Petewawa, Ont., improvements

to wharf ...................................
Saskatoon, Sask., subway ..........
Saskatoon, Sask., pavements . .Feb. 16. 
Saskatoon, Sask., concrete side

walks ........................................
Swift Current, Sask., theatre . .Feb. 16.
Toronto, Ont., bridges ............
Toronto, Ont., Central Y.M.C.A.

building ...................................
Toronto, Ont., track intersec

tions, etc......................................
Upper Salmon River, N.B., pier.Feb. 14. 
Victoria. B.C., schoolhouse ...Jan. 31. 
Walkerton, Ont., bridge, Sau-

geen River ................ ..
Winnipeg, Man., electric vehicle.Feb. 
Winnipeg, Man., drawings for 

Parliament • Buildings ,
Winnipeg, Man., pumping 

chinery .........................

Issue of. Page 
Jan. 18.
Jan. 18.
Jan. 18.
Jan. 18.
Jan. 25.
Jan. 25.
Jan. 25.

Jan. 25.

Jan. 25.

Jan. 18.
Dec. 21.

Place of Work.
75I.
86Feb. 10.
75
75
59
59
59

59Feb. 15.

59Feb. 7-

75Feb. 5. 
Jan. 31.

.Feb. 26.

68
Length over all 
Breadth moulded 
Mean load draft

■ - -45 feet.
• •• 11 feet.
3 ft. 2 in.

Each boat to be equipped with two 16-h.p. gasoline engines. 
Plans, etc., can be obtained on application from the Purchas
ing and Contracting Agent, Marine Department, Ottawa. 
Agents, Marine Department, St. John, Halifax and Charlotte
town. A. Johnston, Deputy-Minister of Marine and Fisheries, 
Department of Marine and Fisheries, Ottawa.

Ottawa, Ont.—Tenders for the construction of 
sion to East Breakwater, and removal of L on West Break
water, and dredging of Meaford, Grey County, Ontario, will 
be received until February 26th, 1912. Plans, etc. can be 
obtained at the offices of H. J. Lamb, District Engineer, 
Windsor, Ont. ; J. G. Sing, District Engineer, Confederation 
Life Building, Toronto ; Postmaster at Meaford, Ont., and at 
the Department of Public Works, Ottawa.

Jan. 11.

Jan. 18. 
Jan. 25. 
Jan. 18.

Jan. 18. 
Jan. 25. 
Jan. 18.

Jan. 25.

Jan. 25. 
Jan. 25. 
Jan. 18.

Jan. 4. 
Jan. 18.

Jan. 25.

Jan. 25.

59

75Jan. 31. 
Feb. 23. 68

86

86Feb. 16.
59
75Jan. 31.

an exten-
60Feb. 5.

7?Feb. 20.
59
75

59Jan. 23.
75 Winnipeg, Man—Tenders will be received until February 

14th, 1912, for extending the piers and abutments of the Red 
River Bridge, Winnipeg. Plans, specifications and forms of 
proposal can be seen at the office of Frank Lee, Division En
gineer, Winnipeg.

1.

70Mar. 31.
ma-

Mar. 1. 72

Sudbury, Ont.—Tenders will be received until 1.00 p.m.
February 5th, 1912, for the furnishing and installation of 2 
return tubular boilers 72 in. x 18 ft. with accessories ; also 
for 2 horizontal compound duplex steam pumps, 900 Imperial 
gallons capacity each ; also one twelve-inch Venturi Water 
Meter. J. G. Heney, Esq., Mayor.

TENDERS.

will be; receivedCalgary, Alta.—Tenders for sluice gates 
by A. S. Dawson, chief engineer, C-P-R- Irrigation Depart
ment, Calgary, until February 29th, 1912, (bee advertise
ment elsewhere in Canadian Engineer. )

Galt, Ont.—Tenders will be received until February 24th, 
1912, for the construction of a building for the \oung Men s 
Christian Association, on Queen's Square, Galt. Plans anc* 
specifications mav be seen at the office of the General Secre
tary, William R. Cook, of the Young Men’s Christian Associa
tion, Water Street, Galt, Ont.

Halifax, N.S__L. Fred Monaghan, City Clerk, will re
ceive tenders until February rst, 1912, for 4.000 ft. 2)4-m. 
fire hose, and 300 ft. i-in. chemical hose, all with couplings 
complete and suitable for Halifax Fire Department.

Kerrisdale, B.C.—Tenders will be received until Febru
ary 19th, 1912 for the supply of valves, hydrants and special 
castings, for the Corporation of Point Grey water supply. 
Specifications, etc., at the office of the engineers, Messrs.

Toronto, Ont.—Tenders will be received until March 
2nd, 1912. for the construction of 12 concrete bridges in 
East Whitby Township, Ont. Engineers, Bowman & Connor, 
36 Toronto Street.

Winnipeg, Man.—Tenders will be received until Febru
ary 8th, 1912, for the supply and installation of 3-50 K.W. 
transformers and accessories at Well No. 3, specifications' 
etc., of which may be obtained at the office of the City En
gineer, 223 James Ave. M. Peterson, Secretary, Board of 
Control Office, Winnipeg.

Victoria, B.C—Tenders for the erection and completion 
of a five-room two-cell lock-up and constable’s quarters at
Quathiaski Cove, Valdes Island, in the Comox Electoral 
District, B.C., will be received till February 7th 
Plans at offices of Government Agents, Cumberland 
Nanaimo; the Constable-in-Charge, Quathiaski Cove 
the Dept, of Public Works, Parliament Bldgs Victoria

1912.
and
and
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..oui watprford N.B.—The Dominion Coal Company 
have under construction at Carney’s Lake, near New Water
ford, a new electric power station to supplement t^ ^
donlty^^Sany’l co"on staff, under the direction 

°f So£;^Ll —tes that Hon. C. J. D—

minister of justice, announced that the government 
cided not to disallow the legislation of the 
men? in regard to the Alberta and Great Waterways Radway 
The Provincial Government passed a billtak,mg disal- 
$7 000,000 raised by the company on its bonds, and dls 
lowance was asked for the reason, that it be ^
pcttahlished nrecedent to disallow such legislation, the rule 
havmg been estoblished that it is inadvisable to interfere 
with the provinces in the administration of purely Pr0V“C1^ 
affair5 Steps will be taken, it is understood, to see that the 
interests of those who have claims against the province ar
protected. .. .

Province of Saskatchewan. — A network of railways 
connect all four of the cities of the province with the Hudson 
Bav Railway is the evndent intention of the Canadian iNor 
them Railway, according to a petition to be presented o
legislature. „ „ p

Saskatoon, Sask—During an attempt to wreck the C.P.K. 
train from Winnipeg to Edmonton, a bridge 93 miles west 
of Saskatoon was burnt by some persons unknown.

Saskatoon, Sask.—The city council approved the plans 
submitted by A. G. Sangster, electrical superintendent, to 
install three "hundred and fifty-five light Tungsdon standards 

the principal business streets of the city.
Western Canada.—W. B. Lanigan, general freight agent 

of the C.P.R. has been in St. Paul to borrow motive power 
to move from Fort William and Port Arthur 3,000,000 bushels 
of wheat still unmoved, which was ordered out for January 
delivery. He was negotiating with Great Northern and Nor
thern Pacific Railways.
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CONTRACTS AWARDED.

Calgary,
>»« «-«« °< J“»=- Av“”

» co- oftY«-

„„TLv=”t. of ?e S.T“, rrpwer on West Boulevard. Cost, $27,412.
Quebec P.Q.—Mr. M. Connelly, of Montreal has been 

award” .£ contract „ to “SÏ
kfï'ltahaS-stlo. S contract =,=, awarded in 

Canada ($532>°°°-) contract for the construction of the

for s tor es Tood-aàd room, each pro-
the upper portion to contain » , room etc. and eachvided with hot and cold water, ^room^etc , ^ ^ ^
furnished with telep ■ . B hte<j throughout, while an
heated « * .S S provid.^as,'access toelevator in «am "t," ^ ,Ilwo.
every flat. I he entire c Brown, has let a con-

Victona, B.C.-The ^J’wêsthoime Lumber Company 
SôfatoaS» » lie premises on Dongles Street, between

Saugeen Warren, Engineer-

in-charge.

on

RAILWAYS—STEAM AND ELECTRIC.

Dominion Railway Board has ap- 
Lake Erie and Northern light, heat and power.Brantford, Ont.—The

proved the general location of the
electric line “ F^ |̂a._Tle pinion «

Commission bave’app.oved the» 

««i-alt and «-»SS£- Mon Bay .0 Don- 
the east coast of Vancou , Campbell River. It
can Bay, the la“er a ^y early commencement of construe-ssf-*-hrkrsiSi?srs£ ass

Slrand iirgf terminals are coniempla.ed for Don- 

can Bay.

Berlin, Ont.-The Light Commissioners have the fol
lowing for sale :—One Westinghouse Gas Engine, size 19 x 
22 -L h.p., direct connected to 150 k.w. 3 phase 60 eye 
2 2005volt generator; also direct connected exciter. One 3 
cylinder vertical Westinghouse Gas Engine, rated 90 h.p., 
“e 10 x ». hXhreez3 cylinder verLcal WesUnghouse ^as

YVtmelock Engine 10 x 18 x 28, rated 125 h.p. Also a num
ber of motors and generators.

Fredericton N.B.—The city council are to make an effort 
capable official to take charge of the electric

province

Edmonton, Alta.—Two :Pehtm^!t^ one
house for the incorporating several of the Crow’s
in Medicine Hat and another^ ^ gtreet Railway Corn- 
Nest towns. Ihe Cr w { Cowley, west through
pany wants to operate 1 res Bellevue Frank, Blair-
Lundbreck, Burmis, assburg. Bellevue ,
«£ ?= TboI“B“

*»• B?»a' CyJn within ™“ -=.S a«d k completed in

brought m on behalf of A, ert . Pf are ask-
£? ,™*r?h= Ste !“ Æ line. S£in Medicine H.t n»d 
suburban lines, including Dunmore and south-east to El -

1 Montreal P 0-—It is stated that by early spring another 
railwar he Ce'nual of Canada, from Montreal to Ottawa,

Stf Sir fS «s f.A.t». E-b..  ̂The con
tacte'andlt'stC Andrews will'be commenced when the spring

p,a "

yet been disclosed by the company.

to secure a
llgl“carmimg«y, Alu.-The council have receivedJ“F4,££ 

boiler for the waterworks ^the engine and
plants had been shipped.
light plant should be in operation.

port Arthur, Ont—The work on the new street lighting 
system has been held hack owing to the extreme

ever was necessary, and the turbine was not agam shut 
down The present installation comprises two units of 
?3,ooo horse-power, each working under a head of about 1 
feèt The hydraulic equipment is supplied by Messrs. 
Escher Wyss & Company of Zurich, Switzerland. Canadian 
office 408 Lumsden Building, and the electrical end by 
Canadian General Electric Company of Canada.

Tweed Ont.—The Tweed Electric Light and Power 
Company, controlled by the Messrs Kisack Bros ave so 
ont to the Tweed Electric Light and Power Comp ny, Ltd. 
The Electric Power Company of Toronto have the contro 1Ji 
interest and new developments will take place in the sy 
during’the spring. Tweed is in Hastings County Ont.

Quebec, P.Q.—A contract has been made bet^®eM h 
municipality and the Dorchester Electric Company by which 
the Dorchester Electric Company engaged to do the ci y

In two or

has not

P tr
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Day & Zimmerman, Engineers, Philadelphia, Pa.Warner Bros. Co., Corset Manufacturers, Bridgeport, Conn.

The Most Economical Roof
COR half a century architects have 
1 known that slag and gravel roofs 
would often show marvelous durability.
The Barrett Specification defines the method by which 
these roofs may be built so that they will always show 
such durability.
It provides for the best materials manufactured, and 
prescribes the most approved methods of application.

A Barrett Specification. Roof will cost less than any 
other permanent roof, will last upwards of twenty years 
and will need no painting or coating or care. Such roofs 

fire-retardant and take the base rate of insurance.
That is why they are invariably used on large manu
facturing plants where the roof areas are great and 
where, therefore, the unit costs are carefully studied.

Booklet giving the Barrett Specification in full 
mailed free on request. Address nearest office.

Special Note

We advise incorporating 
in plans the full wording 
of The Barrett Specifica
tion, in order to avoid 
any misunderstanding.

If an abbreviated form 
is desired however the 
following is suggested :

ROOFING—Shall be 
Barrett Specification 
Roof laid as directed in 
printed Specification, re
vised August 15th, 1911, 
using the materials speci
fied, and subject to the 
inspection requirement.

a

are

The Paterson Manufacturing Co., Limited
Halifax, N.S.St. John, N.B.VancouverWinnipegTorontoMontreal

L
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terested in this project. , r'otv,pr1ralToronto, Ont.—Work on the new St. Albans Cathedral
will commence in the spring. Messrs. Symons &

araUVancouver, B.C.-Mr. J. D. Barton, New York U_S.A., 
is contemplating the erection of an apartment house rn this 
city to cost $250,000.

Winnipeg, Man.—The
Company and the Canadian Fairbanks Morse are 

large factories in the west end of the city.

the Quebec Railway W arm ^ wiu at once begin
mpufin thekpTanÜ Tenders will be called for in the near

future.Vancouver, B.Oj-gig.mÆhSË'SÏÏU', Com!
ÆSn« ye-

m=«. during ' available
the North Arm of Burrara inie , „ This practi-
output from the plant oj 85,500 ^^utput of this sta-
c.aHy H'Jans ^ the Lake Buntzen plant and the North 
lion. The plans at the n end of IQI2 the company
Arm station indicate t a f ^ horse-power,
«ill urobabl, lof to. power sue,
Plans are m hand tor will bring its available out-
controlled by the company which will bring 

horse-power.

Canadian Consolidated Rubber 
about to

erect

ROADS AND PAVEMENTS.

Vancouver, B.C.-The city engineer, Mr. ^5, re- 

two streets.

put up to 200,000

SEWAGE AND WATER.
.ulmpr nue —It is proposed to construct a septic tank

to tSTE

fn^hTlh/oTottawa has expressed it. willingnes^to pro- 
vide $2,500 towards the work. Jhe town o
S"CPLidcni
,o .“ emrncil stared that the waterworks system w.ll be re-
organized during the year 1912.

Halifax N.S.—Since the installation of water meters 
acco" reports from -h. £ Urgents «. ^e

3S“ IS"» pe/day, now i. is «b». .,<»o,ooo 
o-fllions ner day. A very large saving.tes-HSfisase
\V p Morrison, Engineer. t

Moose Jaw, Sask.—The water supply is holding out as Moose Jaw, a d for th.s time of the year. The
Crescent supplies are still pro-

business.

Bancroft Ont.—$18,000 damage was caused by fire to
several industries in this town. The buildings damag d 1 

A plew,c „,;st miH D. Fuller’s woollen mill, J. U.

loftteeisdlandsS.eaThe company will engage in the salnMn-fmh-
&rSYngflPîm fs,S.r'^«“» and ir.an.s for

manufacturing by-products. ■
Montreal P.Q.—A fire which broke out at the premises 

of Shearer Brown & Wills Company, Ltd., lumber merchants, 
did damage to the extent of $80,000.

Trenton, Ont.—Fire damaged the opera house and a Trenion, u Mr j G Squier. The machinery
also damaged. The esti- 

was

well as may be 
Snowdy Springs and Ross 
ducing fairly well.

St Catharines, Ont.
water showed infection to be absent.

Vancouver B.C—City Engineer Fellowes recommended

HèEÈHBBSiÿwThe estimated cost of this work by day labor is $17.300

grain elevator owned by 
of the City Steam Laundry was 
mated losses, $12,000.

Minitonas, Man.-J. Ramsay’s general Jtore
gutted by fire. -----
two-thirds of it was a total loss.

Victoria, B.C.—The estimates for th® yea^^or ff\e ^ 
department amount to $105,409, \L
salaries. The recommendation was 
twelve new

__Recent examination of the drinking
More than $10,000 in stock was carried, and

ne lr-.................. .... .. ___ made and adopted that
,w ___ alarm boxes and 4,000 feet of hose be purchased.
Yorkton, Sask.—The power plant and electric light sys

tem were seriously damaged by fire. A. C. Crasly, town 
engineer.

building.

Calearv Alta.—Work will commence in the spring of 
on thè grounds and buildings of the Calgary Univer- 

Dr Braithwaite, of Toronto, has been appointed

CURRENT NEWS.
1912, 
sity. Rev 
Dean.

Province of British Columbia—The Forest Act brought 
down in the provincial legislature is an exceedingly compre
hensive measure, comprising 144 sections Among ot 
measures it proposes to create what is to be known as the 
forest branch of'the department of lands, to bef presided1 over 

chief forester, with such assistance as he may require.
Calgary, Alta.—The present value of the equipment of 

the fire department is $291,670, made up of the M «ing 
items- Equipment, $60,450, horses, harness etc., $19,250, 
alarm system, $18,765 ; furniture, $2,600; buildings and land,
$19,605.

o-h=r' machinery haven purchased the
'ine'aey'r! cltoblish a manufacturing plant on the property. 

Listowel, Ont__The Listowel agricultural society wi

odist Church are contemplating the erection of a $ - , 
structure. ReV. W. E. Baker, Pastor.

port Arthur, Ont.—The city engineer’s office have pre-
"iSTietefc -ba»ng‘hnSg” Ï SS

acres

by a

Guelph, Ont.—A conference has been held between the 
municipal officials and the Canadian Pacific Railway, with 
a view of beautifying the railroad properties around the city.

Kingston, Ont.r-That the city council purchase the 
Cataraqui bridge, and that the necessary by-law be Prepared 
was the recommendation made by the civic finance committee.

Ottawa, Ont__Representations have been made to the
G-overnment for the appointment of a special commission to government tor ^ industry. The lead bounty expires

1 port Stanley Ont.—Speakers at the meeting of the Lon- 
do» Ï.3 of trade mg»=,.«d th. nece.sity of the con- 
struction of a grain elevator at Port Stanley .

Saskatoon, Sask.—A company which will engage in t 
manufacture of Trojan flooring and fireproof partitions will enquire into

.
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MODERN ELEVATORS
FOR FREIGHT OR PASSENGERS

—Our plunger elevat
ors embody patented 
features such as a 
new main Valve which 
prevents b o u n d i n g 
when the car stops, 
and a new control 
valve which prevents 
any accidental move
ment of the car in the 
opposite direction 
when passengers are 
entering or leaving.

PLUNGER. ELECTRIC. —Our electric elevat
ors have 
improvements 
bodying the good
features of the drum 
and traction type and 
eliminating their bad 
ones, and giving 
greater security and 
economy of opera
tion. These elevators 
are worthy of the at
tention of all in
terested in office and 
factory building.

patented
em-

Works, 512 WILLIAM ST., MONTREAL

THE JOHN McDOUGALL 
CALEDONIAN IRON WORKS CO.

LIMITED

Wooden Water Pipe

m 11SS11 I,1LIw -J

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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in the Dominion able to deal with large orders.

; sss <» -
station Sottish firm make inquiry for the names of Canadian 

buvers of Xoe Calk steel.

,ai * ssfa Sursis.»

in Tune and it is desired that in place of waiting for the 
tariff commission special enquiry be made meanwhile.

Province of Quebec.—Premier Gouin has opened negoti- 
. -th ty.„ government at Ottawa, looking to the ac-

EFmnthe Pm^nce'^OuTec” ^Ksfricffs sup^sedS 

minerals, fairly fertile, and adapted to colonisation.
Toronto, Ont.-An estimate for the extension of Terau- 

lay street has been prepared. The extension as p ^ 
would be about three-fifths of a mile and would cross nine 
streets in the residential section. The cost is placed t

rich in

agent in Great Britain. , , cpverai
A Montreal chemist controlling a w^o esa ^ man.

retail businesses in the city is P ^ United Kingdom
£££?£* «n i.$200,000. , , , ,.

Victoria, B.C.—$750,000 is the amount asked for by the 
council to carry on the civic business until the taxes are due.

Winnipeg, Calgary and Edmonton.—Notice comes from 
Ottawa that examinations will be held at Winnipeg, Calgary 
and Edmonton on February 12, 1912, of candidates for po- 
sitions as Dominion land surveyors.

terested p ^ ^ jn typewriter and duplicator supplies
is open to correSnd with United Kingdom manufacturers

°£ thAeSCa!gary correspondent, now in London is open to 
take up agencies for heavy hardware, mine, mill and build 
ers’ supplies, iron and steel.

Md a Lond^ Correspondent who is shortly for

SelS .«d'olh,, building -*=,»■

Basinghall

hear from UnitedTRADE ENQUIRIES.
The following were among the inquiries relating to 

Canadian trade received at the office of the High Commis
sioner for Canada, 17 Victoria street, London, S.W., during 
the week ending January 8th, 1912:—

A London firm desire to appoint agents at Montreal, 
Toronto, Winnipeg and other large centres in Canada, tor 
the sale’ of a hygienic system of air purification suitable for 
theatres, picture halls, hospitals, schools, homes, etc.

A Yorkshire firm manufacturing druggists’ sundries and 
surgical appliances, desire to get into touch with Canadian 
importers.

A London firm having a demand for best three-ply pine 
or similar three-ply wood, ask for names of Canadian man
ufacturers.

A West of England firm of dairy and agricultural engin- 
into communication with agents in Can-

branch for City Trade Inquiries, 73From the

tion to fill orders for export.
A London firm are open to purchase large quantities o 

cardboard milk bottle caps and invite quotations from 
dian manufacturers.

A Canadian company 
titles of 1 commercial sodium 
chloride, invite quotations from
‘““A “manufacturer," in Montreal desires

of manufacturers of orange-red mineral and of blanc fix 
for coating purposes on paper.

eers desire to get
ad a handling cheese-making appliances.

A firm in the West of Epgland 
supplies of tool handles of various kinds.

A London firm having a well-established connection 
amongst wholesale provision merchants, wish to get into 

with Canadian butter and cheese shippers

in the market forare
who are in the market for quan- 

phosphate and ammonium 
manufacturers of these

correspondence .. _ .
requiring representation in Great Britain.

A correspondent in the province of Quebec is desirous 
with United Kingdom importers of ses

of getting into touch 
Canadian hay.

A correspondent who is shortly returning to Canada is 
desirous of getting into touch with United Kingdom manu
facturers requiring a resident agent in the Dominion, wish
ing to open a branch factory ; open to see Canadian Patent 
rights. Engineering, chemical or textile industries preferred.

The Canadian agent of an English manufacturer of 
is open to take up another line

PATENTS.

i, ‘it*iftaniSSTbyMe“i“f.XSS-

haugh & Company, 10 King Street East, Toronto.
F T Alderson and W. H. Dunsmore, shocking machines

C. M.' Conklin studon,,' chair; «■
wfc. Weeks, grayefwaobers.

The following is a list of Canadian patents recently 
issued through the agency of Messrs. Ridout & ay ee, 
Manning Chambers, Toronto: w c- pl

Sir C. C. Wakefield, force feed locator ; C. H. !>ive, 
safetv apparatus for mining cages, lifts
hLtdGUandhS: machinery -Fried

hïrgv of zinc Emil Fleischer, process and apparatus for 
making steeD,’L Sunderland, and G. C- Pülinger, electrical 
control of engines, dynamos and batteries; A E Tilbur ^ 
fountain brush ; G. H. Robinson, packing for piston rods 
or the like; Samuel Aikms (re-issue), door knobs, J. ■ 
Garbutt and W. J. Kemmis, seed covering attachment for 
drils ; H. Brune and H. Horst, process of drying raw peat, 
W H Baxter, stone washing machinery ; R. C. Quin, te 

’ for rolling stock ; C. B. Redrup, fluid pressure engines or

condiments and essences 
which he could work in conjunction.

A Montreal importer desires to obtain agencies for fancy
goods

a" Winnipeg manufacturers’ agent wishes to secure 
felt-shoe findings, house furnishings and build-agencies for

CrS Inquiry1^ made by a Canadian correspondent now in 
Wales for the names of manufacturers of fancy leather goods 
requiring Canadian representation.

the branch for City Trade Inquiries, 73 Basinghall 
Street, E.C. :
A German firm manufacturing Pyrenees ,.

flannels (fleeces, ripples, naps, etc.), are seeking Canadian

From
lambs-wool

agents.L;v^rpooi firm ask to be placed in touch with Cana
dian shippers of dried fish.

for Canada, 17 Victoria Street, London, S.W., during the 
week ending January 15th, 1912:

A London firm of small pipe organ 
sire to open up business in Canada.

1
manufacturers de ers

pumps.
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Two Great Needs Filled
Goodyear Sheet Packing for High or Low Pressure 

Magnet High-Pressure Gasket Tubing
After months of painstaking experiment we have perfected Sheet Packing and 

high-pressure Gasket Tubing that forever do away with the disappointment, trouble 
and expense caused consumers by the many cheap and worthless grades that have 
been placed on the market.

Magnet High-Pressure 
Gasket Tubing

Made also from the celebrated Magnet 
compound. Forms a tight joint no matter 
how rough the surface may be—and it is

Pressure-Proof

Magnet Sheet Packing
Made of the celebrated Magnet compound, 

this packing is totally unaffected by heat, oil, 
liquor (ammonia), alkali, or by expansion or 
contraction.

It is suitable for high or low pressure uses, 
particularly high, be
cause of its heat-resisting 
properties. It neither be
comes hard nor brittle.
Retains its tough, elastic 
efficiency for months.

Magnet Sheet Pack
ing won’t blow out. It makes a tight joint that 
stays tight under air; hot or cold water or strain 
pressure.

Magnet Gasket Tub
ing can’t blow out. Like 
Magnet Sheeting, it suc
cessfully resists any de
gree of steam heat and 
it maintains its elasticity.

Good ar
Cut to Fit

One of the big advantages of Magnet Gasket 
Tubing is that it may be cut any length to fit 
any size manhole or handhole, plate or pipe 
flange. Cut ends joined together with rubber 
core, makiftg continuous gasket. Put 
convenient boxes with rubber core and tape.

Meets every requirement.
No engine room, locomotive, steamboat or 

machine shop is properly equipped without a 
roll of this great emergency packing.

If you need sheet packing or gasket tubing, grasp this opportunity. The 
Goodyear trade-marK stands for reduced first cost and economy all along 
the line. It stands for the same quality workmanship that underlies the 

of the Goodyear Tire & Rubber Company, Akron, Ohio, one of 
the best known and most experienced manufacturers of rubber goods in 16 
the world.
because of slight defects, only $155.22 worth of goods.

Write for our Catalog Tonight.

The Goodyear Tire ® Rubber Company of Canada, Limited
General Offices—Toronto Factory—Bowmanville, Ont.

Write our Nearest Branch
BRANCHES: Montreal — Winnipeg — St. John, N.B. —

Street—Regina, SasK., 2317-2318 South Railway Street — Hamilton, Ont., 127 King Street West.

up in

success

In all of our business in Canada last year, we had to replace,

Vancouver — Calgary — Victoria, B.C., 855 Fort



Volume 22.
CANADIAN ENGINEERTHE66

15NotThJea“y highways from mileage 1.52 to
meetings.

bert
19,115^—jlnul^y 12—Authorizing GNnR. Deslisle Bxten-
l^T^or^:kU\lose Jaw-I5=ombetBran=b.uct ^

15796—January tln'^Co., ^Saskatoon, Sask.
plant of Saskatoon Milling & Elevating L-o = (Sudbury-Port

15797-98-99—January 157“è"rt Arthur Line)' and approving loca- 
Arthur Line and Montreal-Fort Arthur ; f Algoma, mileage
tions through unsurveyed ternt y, Twps of Nepean, March
327 to 343.15 from Sudbury Jet., through P 3.4.3 to 27 from
and Torbolton Ross Westmeath and Pembroke,
Ottawa, and through T™ps. fi7 to’g3 45 from Ottawa.
County Renfrew, Ont., mileage 67 t0 ' 1 Toronto to maintain

SLflSR

- •aa^raÆ^<s-£f.,gr;nl0>î?».“K
ST.« main- 

Division,

“laHsiiî oïrs, sr»«type'o8f eTectric be!f at Edward Street, Prescott, Ont., 20 pei cent, 
from Railway Grade Crossing Fund. R t j0jn with its
„„îïs;—•» — câe. ». «"

M°ni580S—November 17-St,lkln. out wort, 
in Order 15655 of December 20, 1911, city
C'N'W809—January 17—Authorizing
in town of Neepawa, Man. application of Sanitaris, Ltd., of15810—January 4-Dism«sing appnc,au returne(J empties.
Arnprior, Ont., re expref.thnrlzina C P R to take certain lands in 15811—January 9~Autp?”f‘rShrandh ' Une to cross G.T.R. and 
City of Toronto, and construct branc ne Torontod.*;rs Isas avsur&ss^l<Sg %g Rv,
o„,mm«r““"fo TWP, ol North
Oxford, County of Oxford, Ont Approving plans of drain

15813—January 16-45814—January is ofppay Qf M.c. Ry. to be
known as “A. GrLlbert ÇrqJ.llthwoi(i ont ; also plans and character 
o?nG™n DryainWSndefr G.T.R. inTwp. of Tilbury North, Ont.

At an address given before the Engineers’ Society of the 
University ^of Mankobn, Hon. R. F. SobIta, P'

remarked that engineering 1S. as ol(J 'afs th/hang- 
records of magnificent engineering feats from die ha g

ing walls of Babylon and the refXv °WMle Îhe Province 
the Pharaohs down to the present day. While the fr"v 
of6Manitoba is at present handicapped from providing ade
quate facilities for education and instruction in y P 
Son S.iU you can now get the principles £=.« “«» g 
at anv other university on the continent. A man m y 
graduated with honors but still be an ^sou^ ^ reputa.
foundat.ons necessary to a man are life’s work

Have character as the keystone of your lies _
The opportunities in the west are many. C.Ctl possibilities 
of the greatest adjuncts of civilization, and its P 
are inimitable, in which connection might be mentioned Ae 
great asset of water power which we have. There 
and fertile field before you.

for construction

intodent,
have

tion.

THE RAILWAY COMMISSIONERS 
OF CANADA.

ORDERS OF

“at Vickers Street” 
of Fort William andEach week on this page may be summaries

s?on°ertrtVfatf ^ayTe

12cureedSfrom The Canadian Engineer for small fee.

C.N.R. Ry. to construct spur

track^Tl "Sles!

^Pi^^r OnrdSe
c mileage 216.51, 18th District ° R to Ulke property ofoVS|a|w w —as

cS«.-
- .1 of Columbia Si W=,«-

Ry. at Eholt, B.C.

No.

39 at

bia to
ern

1
i

i

\
ll> i
to

/

Water Wheel Installations
for all power purposes

COMPANY, Ltd., Peterborough, Ont.WILLIAM HAMILTON

A


