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By C. V. JOHNSON, A.M.Can.Soc.C.E.
Engineer for Jos. Gosselin, Contracting-Engineer.

o Considering the question again from a larger aspect, 
not only is there a benefit to be obtained by the community 
from the prosperity of its individuals, but the appearance 
of the structures by which it is surrounded undoubtedly 
plays a large part in its value to the country at large.

Admitting, then, the value of appearances, it remains 
Tor us to consider the question of means ; and when these

recent years an agitation has been on foot with 
view to the improvement of factory and machine 

shop buildings from an architectural standpoint. 
Plans f^UCh time and money has been spent in preparing 
With ° î^^ings which would combine the desired utility 

a,p easing harmony of appearance. This to escape 
11 i which has too often been the result of a lack of

the
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UNIQUE CHIMNEY CONSTRUCTION
A DESCRIPTION OF THE MONNOYER SYSTEM OF REINFORCED CONCRETE 
CHIMNEY CONSTRUCTION, WITH SOME DETAILS OF CONSTRUCTION CONCERN­
ING THE FIRST EXAMPLE TO BE ERECTED IN THE DOMINION OF CANADA.
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Fig. 2.—Laying the Blocks.Fig. 1.—Blocks Ready for Use.
*rtistic „
blot o l'nse in design, of these structures becoming a 
'Veil r,n Ule landscape. Time and money thus spent is 
Proprigj331^ in the results obtained, and no doubt many 
argUed ,)rs have already come to realize this. It may be 
not k that an artistically designed factory building will 
firni]ar 'n^ anY larger return for its output than one of 
it W0ljj Rapacity but less pleasing exterior. Nevertheless, 
ln the ' apPejJr that there must be an advertising value 
^earanlrn^ress*0n conveyed on the public mind by the ap- 
f°r ü$eC.e °f the place in which the products are prepared 
lr*fli4en SUch an impression being undoubtedly a factor in 

AnClnS the selection of the article desired.
0tl, adv^ *.ar£e manufacturer will spend considerable sums 
H'at rJrt'sements designed to please the consumer, and 
9rtistic i)te efhcient advertisement can there be than an

y beautiful structure with harmonious sur- 
-thngs?

means are placed at our disposal without having to resort 
to an increase of expenditure, it behoves us to take ad­
vantage of them. It is one of the purposes of this article 
to show that these objects may be attained, at least in the 
case of a structure which is, in almost every city and town, 
one of the most prominent features; that is to say, the 
inevitable tall chimney, which is almost sure to obtrude 
itself on the eye at every turn.

So often is the aesthetic sense offended by the sight 
of an ungainly, though mathematically correct, 
strosity, towering high above the surroundings, with ap­
parently no regard for anything but its utility as a means 
of polluting the atmosphere with dense clouds of smoke 
and gases. True, in many instances proprietors have risen 
above the consideration of mere dollars and cents, and 
succeeded in erecting chimneys which combine both utility 
and a fairly pleasing appearance. These chimneys
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Igenerally of brick construction, brick having, until recently,* 

lent itself more readily to the attainment of this object 
than either steel or concrete. But, on the other hand, in 
so many cases the question of expense has acted as a de­
terrent, and resulted in the erection of a structure which 
is anything but pleasing to the eye.

The difficulty, then, has resolved itself into a question 
of combining architectural beauty with economy of con­
struction. The economic advantages of reinforced con­
crete are indisputable, this having been recognized some 
years since by our neighbors across the line, with whom
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Fig. 4.—Details of Chimney.

rests the credit of first carrying out chimney constructions 
by means of reinforced concrete. The system first adopted 
was a chimney of cylindrical form, consisting of two dis­
tinct shafts separated by an air space of from three to four 
inches. This design was generally used until the year 
1909, when the conical chimney was adopted as being- 
more stable, less costly, and of better appearance. It was, Fig. 5.—Foundation Reinforcing.
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howj /^er> some years before this—to be exact, in the year 
that our Belgian confreres had evolved a reinforced 

a ,Crete chimney construction which combined stability, 
an economy and rapidity of construction with an artistic 

Pearance unequalled by any other design, 
n 1914 the first chimney of this type to 

R 3 Was constructed for the National Transcontinental 
det' S^°P plant at Quebec. Of this chimney a more 

a,|ed description will follow.
General Construction.—For a general description of

Hbe erected in

iirf r°nno-ver chimney a translation of the information 
eï ^arte<^ by the Belgian engineers theqiselves will be 

Xen" On general lines it is as follows :—
, «4
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m Fig. 7.—Foundations with Forms Removed.

“The square end of the-block is set in the head 
of the block adjoining ; that is to say, the portion 
which constitutes the rib ; and as this method of 
placing allows of considerable latitude in the set­
ting of the blocks, it permits a variation in the 
diameter of each course, thus obtaining the conical 
shape so indispensable to a favorable appearance.

“The operation of erecting is effected very 
rapidly ; masons working in the interior of the 
chimney, receive their blocks ready to lay, put them 
in place, mortar the 10 inches in the interior of the 
rib, prepare the joints for the new blocks, and con­
tinue very rapidly to lay them.
The chimneys are, in general, terminated at their 

summits by one or two bands of specially constructed 
blocks, and a cast iron coping.”
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Fig. 6.—Forms for Foundations.

larg. basic principles of the construction is, in the
they *" asPe°ts, similar to other designs ; that is to say that 
alj ofare ,composed of a foundation, a base, and a shaft, 

hich are of reinforced concrete.
Or in foundations and footings being constructed at, 
Utiyg ,6 vicinity of, the ground lével, do not present any 
the n-3 Pr°blem, but it is the shaft itself wherein rests 

1Ceties of construction.
^be shaft is constructed of blocks to ins. in height« 1

for
fifirnbC L.Urrent diameters. These blocks, which vary in 
C°nsti<t:r 'n accordance with the diameter of the chimney, 
ins, Jjj U.le by their assemblage a course which is then 10 
JcctiojT Fach one of them is formed with a hollow pro- 
atejy n 0r book at one end (Fig. 1), which is set immedi- 
’bhes^n ( ' Î*16 corresponding projection on the block below. 
chimn f)rojections constitute also the vertical ribs of the 
bars C^’ an<f't is in these ribs that the vertical reinforcing 
carrig^6 P^ced (Fig. 2). The reinforcing bars are 
pf continuously by means of joints the full height
in thn fC 'mney, and are at the same time firmly anchored

Mandations.
a Worp blocks themselves, which may be constructed in 
steej r<^hop or any convenient place, are reinforced with 
X 0 s t° make them capable of enduring the strain of 
sUiX°rtation and placing. Each block has in its upper 
f0rc;n® a Rroove, in which is lodged the horizontal rein- 

r°d, forming a bond sunk in the joint.
Fig. 8.—Backfilling Around Foundations with 

Hayward Bucket.
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Fig. 10.—Tamping Concrete in the Forms.

In the meantime the making of the blocks was pr°' 
ceeding in an adjoining shed, so that by the time the 
foundation was completed there were sufficient blocks on 
hand to keep the erection
going continuously. ---- --------------------------------—Fig: 9.—Placing Blocks with Derricks.

The blocks were made 
in four collapsible forms, 
these being so constructed 
that they served equally 
for all blocks from

The Canadian Example.—The chimney constructed at 
Quebec for the locomotive shop plant of the National 
Transcontinental Railway is 200 feet in height above the 
ground level. The Inside diameter at the summit is 9 ft., 
and at the base 14 ft. The foundations were carried down 
to solid rock, which was encountered 19 ft. below the 
surface. The smoke flue, which opens into the chimney 
below the ground level, is 11 ft. 5 ins. high by 5 ft. 6 ins. 
wide inside, and is constructed of reinforced concrete.

The vertical reinforcing rods in the foundations were 
carried into the footing almost to the base, and continued 
to the top of the foundation, overlapping and bonding 
those of the superstructure for a length of from four to 
five feet.

4 ms.
to 9 ins. in thickness, and 
any length desired. The 
labor employed consisted 
of two masons and three 
helpers, the concrete being 
mixed in a small gasoline- 
driven mixer. The con­
crete, which consisted of a 
1:2:4 mixture, was placed 
in the forms in a semi-dry 
state, the reinforcing rods 
inserted, and the whole 
well tamped (see Fig. 10). 
Immediately upon the com­
pletion of a block it 
removed from the form 
and placed to one side, to 
be sprinkled daily for a 
period of about two weeks 
or until ready for laying. 
It is perhaps needless to 
state that the forms were 
well cleaned and soaped 
after each operation. The 
whole operation of making 
the blocks, 3,290 in all, 
occupied 82 working days, 
or an average of approxi­
mately 40 blocks per day.

In constructing the foundation the footing was first 
poured for a depth of one foot, then the vertical rods were 
set and held in place by means of wood framing, as shown 
in Fig. 5. After these rods were placed the balance of the 
fooTing, about 3 ft., was poured, and allowed to set. The 
framing was then removed from the rods, and the forms 
for the balance of the foundation constructed (Fig. 6).' 
The concrete in the footings was poured by means of a 
derrick and a bottom-dumping bucket ; but for the upper 
portion it was found more convenient to use barrows, 
owing to the limited space between the forms, and the 
quantity of steel which had to be held in place during the 
work. Before reaching the top of the foundation the rein­
forcing rods Tor the superstructure were placed and the 
concrete poured around them. The concrete was then 
allowed to set and the forms removed before commencing 
to lay the blocks. An illustration of the foundation ready 
to receive the blocks is shown in Fig. 7 ; and the back­
filling of the earth around it with a Hayward orange peel 
bucket in Fig. 8.
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Fig. 11.—Completed 
Chimney.

On September 16, 1914, 
the first blocks were laid
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Ce , e foundations, and the chimney completed on De- 
Carr- Iotp following. The construction could have been 

on much more rapidly, but as there was no par- 
ar hurry the men worked only in fine weather, and 

shei*t^leC* ff'emsefves in bad weather making blocks under 
sister)1"' *a*30r employed in erecting the chimney
it is °f.tw° masons and five helpers. With this force 
one J30881^6 to lay six courses of fourteen blocks each in

con-

P'=c«X‘he at first hoisted into 
;rrick (Fig. 9), and 

When the 
for the derrick

erection the blocks we 
-‘*c m means °f a steam-driven 
chimn°rlar PaMec* UP in buckets w 
a j)0j f*ad attained too great a
gas0p1 Was installed on a platform in the interior, and a 
the n 06 en&‘ne placed at the end of the smoke tunnel in 
Were ?Wer house. By this method the blocks and 
contin °18tecl up inside the chimney, and the construction 
c°rnp]U6d tPus until the finish. Fig. n is a view of the 
^ction^ chimney taken in the summer

the
a rope.

mortar

following its

F°r the mortar forming the bonds between the blocks 
re of one of cement two of sand was used. Thea mixtu

chi
Clay - - - - - -r___ _________  - - -
flue ’ ? a height of 50 ft. above the top of the smoke 
erectj sectional steel ladder was built up along with the 
verti(°a °f the chimney, the supports being tied into the 
With 3 remforcing rods. The whole was surmounted 
WhiPL Cast lron cap, similar to that shown in Fig. 4, into 

Was set the lightning rod.
in pjrj’e ^^ign for the shaft of the chimney was prepared 
Pany Prance> by the engineers of the Monnoyer Com- 
Under ft, "e foundations were designed by, and constructed 
tracto °T supervision of, the engineers of the general con- 
c°ntract " °S" Gosselin, of Quebec and Levis. The sub- 
firm Q, °r f°r the erection of the superstructure was the 
the pat M" Pelletier & Fils, of Quebec, which firm holds 
State$ Cnt r'&bts for this system in Canada and the United

C conclusion it might be stated that this system of 
strüctioC concrete 's also successfully used in the 
'hanv 1° water tanks, condensers, and dust towers,
‘«X, ?ulif“1

countries of E

con-

examples of which may be seen in the
urope.
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Dimensions of the Compound Section.

prises only one-half the weight of the composite section 
and can be renewed independently of the supporting por­
tions which are not subject to wear.

The rails in use on the “Soo” were installed in 
November, 1914, and consist for each rail of a 20-ft. length 
of head section in the centre with a 10-ft. length on either 
end, supported on two 20-ft. lengths of base sections, thus 
breaking the joints. A special compromise joint was pro­
vided for the connection to the standard rail on either end. 
Owing to the small amount of this rail used it 
rolled, but was planed out of solid material, a bloom serv­
ing as a blank for the head section, while an I-beam served 
the same purpose for the base section, 
been inspected frequently, but the length of service has 
been too short to demonstrate the true merits of the 
section. Future developments will be watched with in­
terest. The rails were furnished by the American Safety 
Steel Rail Company, Bismark, N.D.

was not

The track has

new

German chemists have been trying to find a use for 
“carbide-mud,” or the residue from the union of calcium 
carbide and water. The “Chemiken Zeitung,” Berlin, now 
states that when mixed with 40 per cent, of building sand 
this residue makes a very usable mortar, which hardens well 
and binds stones firmly together.

A NOVEL RAIL SECTION.

A marked departure from the commonly accepted 
designs of rails is seen in a rail now in use in 40 ft. of 
track on the main line of the Minneapolis, St. Paul & Sault 
Ste. Marie near Minneapolis, Minn. The rail is made up 
of three separately-rolled members, as shown in the accom­
panying cross-section. The central portion, shaped like 
the English bullhead rail, is enclosed except the head, by 
two T-shaped supporting sections, the three pieces being 
of such proportions that the central part is supported on 
the underside of the head and also on the base. Holes 
are provided in the outstanding legs of the supporting 
sections for spiking or bolting the rail to the ties. No 
other fastenings are used either to hold the three portions 
together or to splice the joints. One advantage claimed 
for this rail is that by staggering the joints in the centre 
or tread section with reference to those in the supporting 
sections, no splices of any kind are required. Another ad­
vantage suggested is that the portion subject to wear com-

r
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between the main highways. The cost of such municip3' 
roads would come under the present system of construc­
tion and maintenance by local taxation.

The encouragement of Split Log Drag competition* 
throughout the Province will also be found of the greate*1 
benefit to the good roads movement. In the Province 
of Manitoba a Split Log Drag competition has been 
carried on for several years past by the Manitoba Goo° 
Roads Association, and has been so successful that Bie 
government has decided to help along the movenie1’1 
this year by a special grant towards the cost of the work- 
Such a grant will probably take the form of a percentage . 
on the number of miles kept by each municipality unckr 
the dragging competition, which will commence wlt 
the spring break-up and last until freeze-up. By
tending the competition in this manner it will ensure tbc
roads being left in good condition for the winter, which' 
as everyone will agree, is a most desirable condition, a' 
the smoothness of a road when winter sets in guarantee* 
it being in good condition for shedding the surface water 
when the spring break-up comes.

It may be said that it is almost impossible to get 
work done on the roads when the farmers are busy ba’ 
vesting their crop or hauling grain to the elevators, bu 
this only makes a strong argument for the suggeste 
revision of our road system, as, if the farmer cannot D 
depended on to do the work when it is most necessaf)

coif-

THE ATTITUDE OF LEGISLATURES TO THE 
GOOD ROADS MOVEMENT.*

By A. C. Emmett, Winnipeg.

THE attitude of the Provincial Legislatures toward 
the important question of road-building is becom­
ing more favorable as the economic value of good 
roads in the development of our great Dominion 

is better realized. The Province of Quebec is to be 
especially congratulated on the wideawake policy that 
has been adopted by the Provincial Government and 
which is being so successfully carried out.

For many years the granting of aid from the Pro­
vincial treasuries towards the construction of good roads 
was of the most meagre character, and it is only in recent 
years that the various Provincial Governments have 
passed Good Roads Acts under which the various muni­
cipalities can obtain substantial grants toward the car­
rying out of a definite and well-defined plan of road 
improvement in the country districts.

Under the present Good Roads Act of the Province 
of Manitoba the government gives a grant of fifty per 
cent, of the total cost of construction of all roads of a 
permanent character, including all bridges, culverts, 
etc., necessary to place the highway in perfect condition.

For dirt roads the grant is one-third of the cost. 
No provision is, however, made for after-maintenance, 
and this, to me, would appear to be a weak spot in the 
Act, as, unless roads are properly maintained, the money 
expended in their construction is, to all intents and pur­
poses, wasted, and there should be a provision in the 
Act compelling municipalities to make some provision 
for after-maintenance for a period of time equal to that 
of the bonds which are issued in payment of the con­
struction work, such bonds being guaranteed by the 
Government.

The present system of road construction throughout 
the entire Dominion is not one that is conducive to the 
best results being obtained, as the work is generally 
carried out by the municipal councils, who, although in­
terested in the construction of good roads, have not the 
expert knowledge necessary to see that the best results 
are being obtained from the expenditure of the rate­
payers’ money. In order to remedy this state of affairs, 
it has struck me that the system of road-building would 
be improved by the placing of all the main highways 
throughout the Dominion under the charge of the Do­
minion Government, whose engineers should construct 
the roads, take care of the maintenance, and the cost of 
the work be borne from the consolidated revenues of the 
Dominion.

The second class main roads should come under the 
control of the Provincial Governments, who would be 
responsible for their construction and maintenance, and 
the cost covered from the consolidated revenues of the 
Province, or in a similar manner to that provided for 
under Section 20 of the Road Laws of the Province of 
Quebec, by which the Government may construct or re­
construct roads connecting central points of importance 
and levy the cost on a mileage basis on municipalities 
benefited. This, it will be noted, provides the entering 
wedge for a system of Provincial Roads.

The third class of road would come under the head­
ing of Municipal Roads, and would consist of the local 
market roads and feeders forming the connecting links

*Paper read before the 3rd Canadian and International 
Good Roads Congress, Montreal, March 6-10, igi6.

eX-

and of the greatest benefit to the agricultural 
munities, then the work should be done by means B1 
will assure a continuance of work at all times.

I do not wish to offer any suggestions as to the be*1 
way of bringing about such a radical change as I ba' 
suggested, as there are many delegates to this conféré11 
who are more fitted to deal with this question than 1 aI1' 
and I simply desire to see this question discussed by ' 
congress with a view to the improvement of our pros6 
road system, which, if only considered from the vie'1 
point of military necessity, should receive the attend 
of the Dominion .Government, as far as the main h>.-
ways are concerned.

In conclusion, I would thank the officers of the c°l 
vention for affording me the opportunity of placing t*1 .|| 
suggestions before you, and trust that the congress 'f ( 
meet with the success which such a laudable °b]
deserves.

p)cAt a case argued before the North Carolina Supie J 
Court it was established that a power company that owns iat() 
on one side only of a stream is not entitled to build a dan* j, 
the middle of the stream and divert one-half the water thrOa®f 
a flume for use in developing power, although the 'vVg 
be returned to the channel before leaving the comP^jt 
land. In reaching this decision the court cites New } 0p 
and Maine cases as upholding the principle that each 01.0y- 
posite riparian owners has an indivisible right to the e1i‘ 
ment of the full flow of the stream.

The Nord Railway of France has suffered more tbr° n, 
the war than any other French railway. In September, w tj 
only 414 miles, or 18 per cent, of the total network of 
miles, was actually being operated by the company, 
indicates the invaluable military services which the * 
rendered during the earliest stages of the war. To-day 0( 
company is operating a total length of about 1,200 toi'e5’ 0n 
51.5 per cent, of the entire system. Of the 768 station-^y 
the system, 346 are at present either occupied by the e° 
or closed to traffic. Not all the remaining 412 station® (C- 
open to the public, a certain number being exclusive1 (gf 
served for military purposes. The actual situation is ^ ^0^ 
over a year the Nord has been deprived of the use 91 
of its great arteries, and the only double-track main line 
available is that from Paris to Creil, Amiens, Bom 
Calais and Hazebrouck.
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OF AMMONIA IN THE CHLORINATION 
OF WATER.

% Joseph Race, F.I.C., City Bacteriologist, Ottawa.

application to water and sewage disinfection seem to have 
either been entirely overlooked or discarded on account 
of economic considerations.

After noting the above-mentioned facts in connection 
with ammonium hypochlorite, the writer followed up 
Rideal’s work and produced dilute solutions of chloramine 
by the addition of ammonia to calcium hypochlorite solu­
tions. These had the same germicidal power as the chlor­
amine produced by double decomposition and were ap­
proximately three times as efficient as an equal quantity 
of hypochlorite.

The next step was to determine the relative propor­
tions of hypochlorite and ammonia that would yield the 
greatest efficiency. The results obtained, though not en­
tirely conclusive as to the most efficient ratio, showed that 
an increase in the ammonia beyond an equivalent of the 
chlorine (available chlorine : ammonia as NH, = 2 : 1 by 
weight) did not produce results commensurate with the 
increase of ammonia. Half an equivalent of ammonia, 
or chlorine : ammonia = 4:1 gave inferior results but the 
reduction in efficiency was very much smaller than the 
reduction in the ammonia. The relative proportions of 
chlorine and ammonia must also be considered from the 
economic standpoint and when this process is carried out 
on a large scale, these various considerations will demand 
a rather fine adjustment.

A remarkable feature of the treatment of water with 
a mixture of hypochlorite and ammonia is the almost en­
tire absence of absorption. On adding bleach to the 
Ottawa River water so as to produce a mixture containing 
10 parts per million of available chlorine, about 35 per 
cent, is absorbed in 5 minutes at 6o° F. and 60 per cent, 
within one hour. If an equivalent of ammonia is first 
added to the bleach, only 1.4 per cent, of the available 
chlorine is absorbed in one hour and 3.2 per cent, in 20 
hours. As there is practically no absorption of the germi­
cidal agent, the longer the contact period the better will 
be the results obtained. For instantaneous sterilization 
the relative efficiency ratio of 3:1 for the mixture of 
chlorine and ammonia as compared with chlorine cannot 
be obtained, but with the increase of contact period the 
efficiency ratio also increases and after about 40 minutes 
the ratio becomes greater than 3:1. The germicidal 
action of the mixture continues to persist on account of 
non-absorption and for a comparatively long time, and 
as a consequence of this no aftergrowths are produced.

Cost.—Basing the calculations on a ratio of one 
equivalent of ammonia to one equivalent of available 
chlorine (0.5 part per million NH, to 1.0 p.p.m. available 
chlorine) a very conservative estimate of the most efficient 
ratio, this process becomes economical when the price of 
hypochlorite exceeds $2.08 per 100 pounds. This state­
ment is based on the mixture produced being three times 
as efficient as hypochlorite : that 33 per cent, of available 
chlorine can be obtained from bleach and that ammonia 
can be purchased for 25 cents per pound. The efficiency 
ratios of 3 : 1 can be obtained under the conditions of 
chlorination usually found and no alteration in the point 
of application will be required. Bleach containing more 
than 33 per cent, of available chlorine can be obtained but 
very few plants actually extract more than this amount as 
there are certain losses which are unavoidable. The 
present price of ammonia (aqua 160 B.) is quoted in the 
United States at 2% to 2 y2 cents per pound. This solu­
tion contains 10.3 per cent, of NH, and the anhydrous 
ammonia is therefore worth 22 to 25 cents per pound. In 
Ottawa bleach can be obtained for $3.70 per too pounds, 
and by the adoption of the ammonia process the heavy 
dosage of one part per million of available chlorine re-

I N the course of some experiments on the effect of color, 
llrbidity, and temperature on the chlorination of 

'yater> the writer thought it would be interesting to 
fterrr>ine the relative efficiencies of various hypo- 

atr| rites- Nothing worthy of mention was observed until 
sm,n!?nium hypochlorite was used ; this was prepared in
■Ss"■«

Seised 
which, if 
value. 
s°mewh 
Quation •

^Pochlorite

high Calc‘Um oxalate was deposited by centrifuging at a 
mentgj3eec* and the supernatant liquid removed for experi-

double decomposition of calcium hypo- 
and ammonium oxalate, and great care was 
to prevent the addition of an excess of oxalate,
present, would introduce a factor of unknown 

It was anticipated that the reaction would proceed 
at along the lines represented by the following

(NHj)2C,04 CaC204 2NH4OCI 
+ Ammonium = Calcium + Ammonium

HypochloriteOxalate Oxalate

B. CoT test'ng the effect of this solution on a culture of
the „0 * Communi or seeded into raw Ottawa River water, 

e authore was very surprised to find that the germicidal 
calc|. "as yery much in' excess of the hypochlorite of 
acti(J ltT1 ’ s°thum and potassium. The velocity of the re- 

n as calculated by the formula

log AT,

valu

AT*K =
U - t,

Ar, N, represents the number of organisms at f, and 
Ch]0r- showed that with 0.3 parts per million of available 
hypoe?? m each instance, the value of K for ammonium 
of Ca] .0rite was twenty to thirty times as great as that 
by 0(,ClUrn hypochlorite. This experiment was confirmed 

j 6rs which gave similar results. " 
it qçj, searching for an explanation of this phenomenon 
Ui°niuUrriM to the writer that it was probable that am- 
- - 1,11 hypochlorite was exceedingly unstable in dilute

and spontaneously decomposed into chloramine 
as represented by the following equation:

h2o
Chloramine + Water

in

Soll>tion 

Waterand

Nh,oci

unionium
NH,C1At

11(X ypochlorite.famine
9ÏQ

5?',^

'n tyjy m experiments on the chlorination of sewage 
1 *1e found that “the first rapid consumption of 

'Vhich C °r. hypochlorite was succeeded by a slow action 
tend,.,, Y'Ht'nued for some hours, even days, and was at- 
<xhl0rjt ’-v a germicidal power after free chlorine or hypo- 
chl0rjte _td disappeared. ” . . . “It became evident that 
heea e C’ 'n supplement to its oxidizing action, which had 
ln am,X .sted- was acting by substitution for hydrogen 
Uiorg 11()nia and organic compounds, yielding products 
terrUini‘' *eSs germicidal. ” Rideal supported this by de- 
hyPochTg-the cal"holic coefficients of hypochlorite, and of 
ttOnig °2te with the addition of an equivalent of am- 
Mth0'u I hese gave values of 2.18 and 6.36 respectively. 
n>erei, §rh Rideal seems to have made this expériment

has been shown by Rideal (Journal R.S.I., 
33-45) to have a much greater germicidal action 

equivalent of chlorine. Rideal deducted this
31

the purpose of explaining an observed pheno- 
11 is curious that the possibilities of its practical
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placed in the bottom of each bin and are provided with 
outlet chutes and radial cut-off valves. The cut-off valves

A swing

quired to treat the Ottawa River water (color 40 p.p.m. 
platinum scale) can be reduced to 0.33 p.p.m. with a saving 
of about $7 per day or $2,500 per annum if the laboratory 
results can be duplicated under service conditions. In the 
United States, where much higher prices prevail for bleach, 
the advantage to be gained by the substitution of the am­
monia process is, of course, even greater.

Aesthetic Conditions.—For some years it has been 
considered as at least probable that the fishy odor and 
taste of heavily chlorinated water was caused, not by the 
chlorine or hypochlorite, but by substituted nitrogenous 
compounds. At first sight it would appear that by the 
addition of the substituted nitrogenous compounds con­
tained in the ammonia mixture, this objection would be 
accentuated and deprive the process of its practical value. 
In practice no such result is obtained, and no trace of the 
added mixture can be detected. As the total amount of 
chlorine added to the water is only about one-third of the 
usual dosage, the total amount of chlorine compounds, 
nitrogenous and otherwise, is only one-third also, and com­
plaints regarding taste and odor should be reduced and not 
increased by the adoption of the new process unless the 
compounds produced are totally different in the two cases.

Since writing the above, the author has applied the 
process to a small plant treating 200,000 Imperial gallons 
per day and has met with unexpected difficulties. When 
a 10 per cent, solution of bleach was made and strong 
ammonia (0.880) added, a rapid loss of available chlorine 
resulted. This was reduced considerably by diluting the 
hypochlorite solution before adding the ammonia, but even 
then the results were not satisfactory. Laboratory ex­
periments confirmed the loss produced by mixing com­
paratively concentrated solutions and also that the loss 
could be obviated by immediate dilution with large volumes 
of water. The arrangements in the experimental plant 
arc now being altered so that the ammonia and hypo­
chlorite will only mix for a few seconds before dilution 
with the raw water in the intake pipe.

Although various details have yet to be worked out, 
these notes are published in the'hope that others will take 
up this work and endeavor to work out a process that will 
give some relief from the present exorbitant price of 
hypochlorite.

are operated by chains from the firing floor, 
chute is suspended beneath each outlet for guiding coal 
from the bunkers to the stoker hoppers. The chutes are 
made to swing back out of the way when boiler tubes are 
being cleaned or renewed.

The bunkers have a total length of 106 ft. Their 
vertical sides are 11 ft. deep, and their top is about 39 ft- 
above the firing floor level. They are carried on twelve 
stanchions formed out of rolled steel joists, .27 ft. long) 
resting on concrete pillars built level with the firing floor. 
A superstructure is built on top of the bunkers to carry 
the conveyer, which works in a chamber carried the f11*1 
length of the bunkers. The sides and roof of the chamber 
are formed with corrugated sheet in which continuous 
windows are set in each side. Access is obtained to the 
conveyer chamber by a ladder on the elevator frame. The 
extreme height from the bottom of the stanchions to the 
top of the superstructure is about 56 ft.

Another case which required a different arrangement 
of the conveying plant was at Wigan. Here the coal >5 
unloaded from barges at a point about 80 ft. away fro>n 
the boiler house and in the interests of economy it became 
necessary to provide some effective mechanical means f°r 
conveying the coal from the canal to the boiler house, 
scheme put into operation is to load the coal by hand frolT1 
the barges into skips, which are hooked on to a travelling 
electric transporter running along an overhead track' 
extending between the boiler house and the canal. The 
transporter raises the loaded skips and carries them alon£ 
the overhead track, after which they are emptied into a 
receiving hopper placed above an automatic weighing 
machine. The weight of the coal is automatically re" 
corded, and it passes on into a second hopper with 
outlets. These outlets feed two chain conveyers, simil® 
to the one in use at Southend-on-Sea, which dischar£e 
into two overhead coal bunkers placed about 100 ft. apu1”^

At this plant the bunkers are 7 ft. 6 in. wide by 7 
9 in. high by 80 ft. long. They are constructed with 
framework formed of rolled steel sections with the space 
between filled in with panels of brickwork and concret6' 
the whole being braced together to form a rigid structure- 
Small hoppers are built in the bunker floor, above eac 
chain-grate stoker, and the coal passes by gravity fr0’1* 
the bunkers to the stokers through a series of chute5’ 
arranged similarly to those at Southend-on-Sea, so as & 
swing back and allow access to the boiler tubes. Th 
bunkers are supported on rolled steel joists, built ifit 
the boiler house wall, at one end, and supported 0 
stanchions at the other end.

The

a

IMPROVEMENTS IN COAL-HANDLING PLANTS.

A COAL-HANDLING plant recently installed at 
Southend-on-Sea for the Corporation Electric 
Works, presents some interesting engineering 
features. It was built by Ed. Bennis & Co., of 

Little Hulton, Bolton, who were successful in the com­
petition which was held prior to awarding the contract.

The Orillia Molybdenum Company, Orillia, Ontario, 
made its first shipment of two tons of concentrates e 
molybdenum to the British War Office. This is the first t> . 
that such ore has been treated in Canada. The company uy 
received instructions from the War Office to make wee)t 
shipments.

The arrangement consists of a series of overhead 
storage bunkers with a capacity of 500 tons. A bucket 
elevator raises the coal from a dumping hopper and it is 
distributed to the bunkers by a conveyer. The dumping 
hopper is equipped with a Bennis rotary safety feeder, 
which keeps a steady supply of coal filling the buckets. 
The elevator is 7° ft. long and will raise 20 tons of coal 
per hour. It is practically dust-proof. The elevator de­
livers coal through a chute to a Bennis steel chain con­
veyer. This consists of a series of mild steel bars pressed 
into the form of a “U”. The chain moves along a 
rectangular trough and carries the coal with it.

The bunkers are built up of mild steel plates and 
sections riveted together to form a series of rectangular 
bins with hopper bottoms. A number of openings are

h»5

tdAt no time in the history of the pulp and paper indu5^ 
in Canada was business better than it is at the present t'w 
according to “Pulp and Paper Magazine.” It may be ^ 
that a few years ago there was a boom and a number of l'^e 
companies were formed, but their inception was largely ,e 
work of promoters and speculators rather than a result of :. 
natural expansion of the industry. To-day, however, e 
ness is improving as a result of increased demands. ^eif 
are nearly a dozen Canadian mills making additions to 1 
plants, increasing their output or preparing to build ^ 
mills. A number of other companies are being formed ^ 
the purpose of building plants in Northern Ontario 
Northern Quebec.

1 r»6

1
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X H°T-MIX method of bituminous con- 
J ruction, using an asphaltic binder.*

By Franci's P. Smith, Ph.B., M.A.S.C.E., M.A.I.C.E.
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to 8 per cent., regulated largely by the traffic and climatic 
conditions.

Depending upon the size of the mineral aggregate
used, they may be considered as bituminous mortars or 
bituminous concretes, differing from ordinary mortars 
and concretes in having a cementing material which is 
plastic, and which may be classed as a semi-fluid or semi­
solid. For this reason greater care must be taken in 
the selection of the mineral

Prom among the wide variety of bituminous pave- 
aients known at the present time it is almost 
always possible to select one type which will satis- 

traffic actorily answer any given set of climatic and 
come conditions. Bituminous pavements, therefore, 
Pave6 nearer to being the universal and ideal type of 
i- ment than any other which has yet been devised

ntan. 3
Bituminous

aggregate and its grading 
than if a rigid cementing material were employed.

The pavements produced by these mixtures 
a certain extent malleable and yielding, thus minimizing 
the wear of the mineral particles and making them 
acceptable to horse-drawn traffic. In summer these 
qualities are more noticeable than in winter, for at very 
low temperatures the asphaltic binder becomes practi­
cally rigid. This very quality of flexibility or plasticity 
makes it necessary to provide a stable foundation. If 
the foundation is unstable and sinks after the

are to
by

more
pavements, especially those with fineminera] q

alrno aff§"re§;ates, are smooth, non-productive of dust, 
c]eanS mmseless, waterproof, non-absorbent and easy to 
an<j ", Bey are capable of sustaining very heavy traffic, 
\veii ad° *aSt we^ un(Rr light traffic. They are, therefore, 
f;lcjij. aP,ted for business and residence streets, and the 
esPecM|W't^1 yBich they may be kept clean makes them 
to r*a. y desirable in tenement districts. They are easy 
are SQair and offer but slight resistance to traffic. They 
Pfope ,.Tlewbat softer in summer than in winter, but when 
hottest ^ never become too soft for use, even in the
Pery VVeather. When dry and clean they are not slip­
's lartM^ tFe'r slipperiness in moist or drizzly weather 
CaUsed tf ^UC t0 tFe Presence °f a thin film of mud 
be prC J the collection of street detritus, and this can 
F\>r ^ reduced by washing or keeping them clean, 
than J 'S reason they are less slippery in a heavy rain 
Pavemn a drizzle. Horses accustomed to granite block 
therr, Cnt.S 'nstinctively put their hoofs down and slide 
PavernUntl1 they obtain a foothold in the crevices of the 
Pavetn n ‘ ,^s there are no such crevices in a bituminous 
tornecj ent’.h takes a little time for them to become accus- 
a SrtifwL lt’ hut they soon learn to adapt themselves to 

, th surface.
vyr *j
st e sheet asphalt will sustain a very heavy traffic, 

Pos ^rnent applies more especially to a traffic largely 
vehiciese °h quick-moving, light-to-medium loaded 
h<ew y ’ ®uch, for instance, as prevails on Fifth Avenue, 
f°r a °r ^ *s not the most suitable type of pavement 
M'oqçj Xer7 dense, slow-moving, heavily-loaded traffic. 
C°nditi() °C*< ar|d granite block will outlast it under these 
hractiegu8' ^ W*H not give satisfaction where there is 

devel y 3 tota* absence of traffic, as it then is liable 
'Rtiou B cracks, apparently requiring the kneading 
haction tra®c to, equalize the stresses set up by con­
ation, expansion and to keep it in proper con­
sul the i*S enl-*rely suitable, however, for traffic varying 
Sse ffi.^ht delivery traffic of residence streets to the 
V°rlt, 0rIf quick-moving traffic of Fifth Avenue, New 

On *ae Thames Embankment, London. 
rr’ents ar.aCC°Unt °f their smoothness, sheet asphalt pave- 
$raHy s suitable for use on excessive grades. Gen-

be DCa <'nS> streets carrying a fair amount of traffic 
j. Per CeaVec* w*th asphalt if the grade does not exceed 
j'Rht an^n • In some cases, where the traffic was very 
, Bas be a smooth pavement was considered essential, 
j/’d j3 en laid on grades running up to io per cent.
. 6 traj^ 6l! cent., but this is rather exceptional. Where 
ç'.sPaIly c ls.heavy, a 3 per cent, to 4 per cent, grade is 
u.,es of t?ns‘dered as the limit. In most of the largest 

type 6 United States the maximum grades on
Pavement is laid vary from 4per cent.

'Conir!y°re the 3rd Canadian and International Good 
ess at Montreal, March 6-10.

pavement
has been put down, the pavement will gradually sink 
with the foundation, thus forming a depression in which 
water will collect and eventually destroy it. The wheels 
of vehicles passing over such depressions will drop into 
them, the force of the blow depending upon the weight 
of the load, and this will still further exaggerate the 
depression by forcing up a portion of the pavement im­
mediately in front of it. It will also set up a vibration 
in the springs of the vehicle, which will cause successive 
blows to be dealt to the pavement until the spring vibra­
tion returns to the normal. This action, especially in 
commercial vehicles, where the springs are short and 
stiff, results, sooner or later, in' wave formation, which 
is unpleasant to ride over, and which, when it once sets 
in to any considerable extent, rapidly increases until it 
becomes necessary to re-surface the street or road.

Hot-mixed bituminous pavements differ from each 
other chiefly in the size and kind of the mineral aggre­
gate, the bituminous cement or binder being substantially 
the same in each case. Sheet asphalt pavements have 
a mineral aggregate which contains no particles which 
would be retained on a one-quarter-inch sieve. Topeka 
mixture pavements consist of a standard sheet asphalt 
mixture to which has been added from 15 to 25 per cent, 
of stone passing a one-quarter-inch screen and retained 
on a ten-mesh screen and 10 per cent, or less of stone 
passing a half-inch screen and retained on a one-quarter- 
inch screen. It is really a type of bituminous concrete 
pavement, although in certain sections this term is only 
applied to pavements having a mineral aggregate 
sisting wholly or largely of stone of varying sizes, from 
iYz inches down. The coarser the aggregate used, the 
rougher will be the surface of the finished pavement. 
On grades, therefore, where the traffic is not excessively 
heavy, coarse aggregates are to be preferred. Generally 
speaking, the heavier the traffic the finer should be the 
mineral aggregate used, owing to the fact that the 
particles are more liable to fracture than the smaller 
particles. Where fracture takes place to any consider­
able extent rapid deterioration of the pavement will 
ensue, as the bituminous cement ordinarily used is not 
sufficiently fluid at atmospheric temperatures to re-bond 
and re-coat the fractured particles.

this

con-

coarse

This brief consideration of some of the characteristics 
of bituminous pavements is necessary in order to intelli­
gently discuss the question of proper foundation and 
the selection of the mineral aggregate to be used.

The character of the foundation required will depend 
upon the traffic, climate, character of subsoil and drain-

which



andtraffic, are not rigid and have a tendency to rock, 
asphalt pavements laid on such foundations in New \ork 
City have rapidly disintegrated wherever they were ex­
posed to heavy traffic.

Concrete foundations vary according to condition5
beforefrom 4 to 9 inches in depth, and in every case 

laying them the subsoil should be thoroughly compacted- 
In certain localities in the north-western portion of thL 
United States and Canada very heavy clay soils are 
found which in winter frequently develop cracks 4 t0 ’ 
inches in width and heave very badly. In such case» 
cross-trenches should be dug every 25 or 30 feet an^ 
filled with coarse broken stone and connected with Ion» 
tudinal trenches at the side of the street similarly 6,le

should notand draining to catch-basins. Concrete 
laid directly on such a soil. Sand or gravel should r-^ 
be spread upon it to such a depth that when rolled ^ 
will form a layer 3 to 4 inches in thickness, and the con 
Crete should be placed on this.

The mineral aggregate constitutes from 75 to 9° P^. 
cent, of the pavement and takes practically all the we‘ 
resulting from traffic. It must, therefore, be selected tV* 
great care. It must be hard enough to carry the trat ^ 
it must have clean grains or particles, and these gral 
or particles must be graded from coarse to fine,, so 
to make a pavement of the maximum density with ^ 
smallest-sized voids obtainable and with sufficient 
herent stability to resist displacement under the sh°y>a 
action of traffic. The surfaces of the grains or partie 
must be such a character that the bituminous cerr>e

Sand, gravel, brok 
materia15

in-

satisfactorily to them.
stone or slag, or combinations of them, are the 
used in the type of pavements under discussion.

Sand should be clean-grained, hard and 
sharp. The grains should be chiefly quartz, and 
have rough, pitted surfaces. Wlhere necessary the Pr0^j 
grading of the different-sized grains must be obtai^ 
by mixing several sands, or in certain cases by 
addition of unweathered crusher screenings. When u 
the ordinary type of bituminous mixing plants the

of clay is undesirable, either as a coating to ^ 
grains or disseminated throughout the mass. For me 1 ^ 
or heavy traffic pavements all particles retained °°^c 
ro-mesh screen should be discarded. For light tra^ 
3 to 5 per cent, of 8-mesh particles can be incorpo^^ 
in the pavement with advantage, or broken stone of 
sizes and in the amounts described under “Topeka 

” Sands containing a large amount of flinty gra

will

moderate]!
should

giPr

sence

Mi*'
in5

ture.
should be avoided. - (]1

Gravel should be clean-grained, hard and free tr g 
adhering clayey particles. It is lacking in stability ’ 
to its roundness, and is usually considerably impr° u 
by passing it through a crusher. Gravel with a r°u.[1g 
pitted surface is to be preferred and gravel contahW 
a large percentage of flinty particles is to be avd 
It is unsuitable for the construction of pavements ca ‘> 
ing heavy traffic and inferior in all respects to 
stone.

i

.1crvsbe

ablyBroken stone should be freshly crushed, prefer 
in cubical-shaped particles. The size and hardne-s5_ 
quired depend upon the traffic which the pavement 1 j 
carry. Dense, hard limestone will carry medium j, 
light traffic satisfactorily. Where the traffic, even tb° v, 
comparatively light in volume, is composed of be \- 
iron-tired units, a dense, hard trap is required. TraPj,, 
now commonly used in the manufacture of asphalt 
although in the past a large number of asphalt D j,t 
made from limestone gave excellent service under

re'

L

age conditions. The heavier the traffic, the stronger 
must the foundation be. In cold climates, where the 
ground freezes to considerable depth in winter, the 
spring thaws produce a very unstable condition of the 
subsoil, and in such cases the foundation must be 
stronger than is required in climates where there is little 
or no frost. A well-drained sandy soil is much less 
affected by these temperature changes than is a heavy, 
clayey soil.

A number of different types of foundations have been 
successfully employed, such as old macadam ; broken 
stone, rolled dry or cemented together with some form 
of bituminous cement ; old cobblestone, Belgian block or 
granite sett pavements ; old brick or asphalt block pave­
ments ; bituminous concrete ; natural cement and Port­
land cement concrete. Where the traffic is light, as on 
country roads which are not main arteries from or be­
tween large cities, and in some residential streets, old 
macadam roads have proved to be suitable foundations 
for bituminous surface mixtures.

In some cases, notably the Thames Embankment in 
London, a foundation of this kind, covered with an 
asphalt pavement, has successfully carried very heavy 
traffic, but the layer of stone has been built up during 
many years and is very thick. Under severe conditions 
the use of macadam as a foundation is to be depre­
cated, and more failures than successes have resulted 
from it.

Many roads are classified as macadam which contain 
no base course of large stone, and are in reality old dirt 
roads, which have never been properly drained and on 
which fine stone has been dumped and consolidated by 
traffic. Before using any macadam road as a foundation, 
its history, and more particularly its condition in. the 
spring of the year, should be investigated. A sufficient 
number of test-holes should be put down to determine 
the character and depth of the stone and provision made 
for proper under and side-drainage. It will usually be 
necessary to rebuild the road in a number of places, and 
in most instances the crown must be reduced. Wherever 
possible this should be done by tilling up the depression 
and building up the shoulders. Traffic will compact a 
road far better than will a roller, and a road surface 
which has been scarified and rolled will not be as hard 
and firm as one which has been compacted by years of 
traffic. Where depressions are to be filled the roadbed 
should be cleaned and slightly loosened to ensure proper 
binding of the new stone, which should be of the same 
size as would be employed in building up the corre­
sponding portion of a new macadam road. It should be 
thoroughly wetted and rolled with a io-ton road roller, 
with the addition of sufficient screenings, until vehicles 
passing over it do not cause displacement.

Unless this work is thoroughly and conscientiously 
done the foundation will not be of uniform strength 
throughout and settlements will occur where the new 
stone was put. If it is necessary to scarify the road sur­
face, this should be done to the minimum possible depth, 
after which the surface should be built up exactly as if 
constructing a new macadam road and rolled until the 
utmost compaction is obtained. Wherever possible 
traffic should then _be turned upon the road for a few 
months to develop any weak spots in it and to secure 
still better compaction.

Old pavements of brick, granite, etc., should not 
be used as a base if it is first necessary to re-set them. 
In their original condition they are satisfactory if the 
traffic is not too heavy. Relaid blocks, until bedded by
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co- 1C" ^'ran*te is not usually satisfactory as it is too 
an^rSe ,and uneven in texture, and much of it is friable 
0r 1 üable to shatter in crushing. Mesh composition 
POrfra<^n^ *-ile various-sized particles is just as im- 
m ant as with Sand. It is not suitable for use in pave- 

s carrying very heavy traffic.
It s|^a^‘ Hard, dense, basic slag is to be preferred. 
show^ be stable when exposed to the weather and not 
Sllj. , any tendency to slack or disintegrate. It is only 
wit-if 3 G *°r Hgrht traffic, and should preferably be coated 

a Very fluid bitumen.
land ^ sh°uld be finely-ground limestone
<jes; cement, the latter being preferable for mixtures 

§ned to carry extremely heavy traffic. For light 
not ]C t^*e sPeal<er prefers the limestone dust as it does 
llsed aVe sucl1 a marked drying effect. Whichever is 
of ;t’ slt°uld be ground so that at least 65 per cent. 

XVl pass a 200-mesh sieve. Pulverized clay also

In certain types of plants the grains after heatin^ 
are subjected to pulverization, which breaks up any clay 
balls which may have been formed, and which cleans 
the sand grains or small stone particles. With this type 
of plant practically any desired amount of fine material 
may be produced from the mineral aggregate and clay, 
owing to its great absorbent power and affinity for bitu­
men, is a distinct advantage.

Plants of the concrete mixer type, in which the 
heating and mixing are done in one revolving chamber, 
are not to be recommended. As usually arranged, they 
are inefficient driers and very inefficient mixers, and 
liable to burn the bituminous cement if the flame is per­
mitted to come in contact with it. I he only way to avoid 
this source of danger is to heat the bitumen and the 
mineral aggregate separately and not to heat them i 
way during the mixing process.

1 he construction of the bituminous portion of the 
pavement is not the same for all types. Where 
aggregates are used, from two to three inches of the 
surface mixture are usually laid directly on the founda­
tion. It is very difficult to completely close up such 
mixture by rolling. It is usually, therefore, giv 
squeegee coat of hot bituminous cement, after which 
stone chips are spread over the surface and rolled in, the 
excess being left to be ground away by traffic.

Topeka mixture pavements are laid from

or Port- are

traffi

in any

t0 j!es an excellent filler, but is difficult to handle owing 
bit ]S tendency to ball and cake if it becomes the least

termTHhe bituminous binder, or asphalt cement, as it is 
pro G ,ln the sheet asphalt industry, must possess such 
PartMtleS t*lat it will firmly bind together the mineral 
and p6S and res>st the disintegrating action of traffic 
Xvheth 6 e*ements- The necessary tests for determining 
fairiv 6r °r not it is possessed of these properties

Weh standardized and are embodied in most stan- 
not sPec_ifications. The time allotted to the speaker will 

ormit of a detailed discussion of them. 
le plant used in the manufacture of the paving 

the re is a very important element in the success of 
ffitnej Vernent- A uniformly good mixture cannot be 
of pjg 0llt by an imperfect plant. The standard type 
f0r arst developed in the sheet asphalt industry has 
Pose tinte been recognized as the best for the pur-
tevolv- n the sand or stone, or both, are heated in 
storaJnf■ dr*ers and fed by means of elevators into a 
desio*6 , • bhe bituminous cement is heated in properly

gxnred melting kettles.
of thee<lSU-red or weighed (preferably the latter) amounts 
t'vin-si1.Vf r*°us ingredients are then mixed together in a 
have . 3 *■ mixer of the pugmill type. This mixer should 
and f,', speec* of from 65 to 85 revolutions per minute, 
Minutev°rdiaary wori< each batch should receive a full 
severe -S mixing. Where the service conditions are very 
for r^j \ may be necessary to increase the time allowed 
0)ixin„ lnS> and also raise the temperature at which the 
°f tfie 1S done in order to ensure a thorough coating 
°f bitr, Sar^ace aü particles with a firmly adherent film 
not to'nilnous cement. Great care must always be taken 
rtlinoUs°Verheat eifber the mineral aggregate or the bitu- 
"foo lo-J^ ement> as this will injure and harden the latter. 
Oiinera] & ^.eat will result in imperfect coating of the 
'owe,. t Particles. Certain asphalts are fluid at much 
j'ety reeai,Peratures than others, and certain asphalts are 
0 the f dy injured by overheating while others are not.

°r clav ype °f plant which we have been considering clay 
fbat t^Cy Particles are objectionable, owing to the fact 
Sa0d 0r6y. either become partly baked on the grains of 
dotach P,eces of stone, or form into lumps which do not 
^ixef 1,1c,T1selves or break up under the action of the 

the „ad.es' This prevents the bitumen from adhering 
a lhe c,Ins> or else results in coating the outside only 

h[(. ay balls. Under traffic these balls break up and 
etlding- 'Ten becomes detached from the coated grains, 

PaVement°Ward more or less rapid deterioration of the

coarse

en a

are 2 to 3
inches thick, and are frequently placed directly on the 
foundation. Much better results are obtained by using 
a binder course 1% inches thick next to the foundation, 
with a 1to 2-inch wearing surface. This greatly re­
duces the tendency of the finished pavement to shove. 
With a well-graded mixture a squeegee coat is unneces­
sary, although it is frequently employed.

The bitumen contents of coarse aggregate mixtures 
must be very closely watched and kept within much closer 
limits than are necessary with sheet asphalt mixtures. 
One-half per cent, above or below normal is about the 
permissible variation. Too little bitumen will make a 
pavement which is too open and porous and too much 
bitumen will render the pavement very liable to shoving.

The standard sheet asphalt construction of the

dard

afixt

pre­
sent day is 1% inches of binder and 1 inches of wearing 
surface. The binder should be of the “close” type; i.e., 
should contain approximately 25 per cent, of material 
passing an 8-mesh sieve.

A close binder, properly made and laid, will be 
superior in many respects to the mixtures which have 
been laid on a large number of country highways, and 
will carry a fair amount of traffic for a considerable time 
without suffering any serious damage. Poor binder will
break up very easily—sometimes it can be kicked up__
and the hauling of the hot surface mixture over it will 
damage it very seriously. Surface mixture laid 
binder of this kind which has been badly broken up 
might almost as well be laid.on loose broken stone, and 
will not give satisfactory service under heavy traffic. 
The binder should, of course, be thoroughly compressed 
with a steam roller before laying the wearing surface 
on it. Lack of compression will produce an unsatisfac­
tory foundation for the wearing surface, and binder which 
is too cold, or made -with too hard an asphalt cement or 
an insufficient quantity of asphalt cement, cannot be pro­
perly compressed into a dense, tough 
the binder to the street over long distances or in very 
cold weather, it may become chilled below the danger 
point. During the hauling process a certain amount of 
surplus asphalt cement usually drains off of the stone

on a

In haulingmass.



Grand Trunk Railway.
$ 937,937 

957,195 
963,484 

1,174,099
21.3%

$l5‘nIo
139,<
I40,9f;

2/5,9''

Feb. 7 ...................
Feb. 14 ...................
Feb. 21 ...................
Feb. 29 ...................
Month’s increase =

$ 786,158
817,255
823,436
899,187

or
Canadian Northern Railway.

$ 357,ioo 
380,500 
418,200 
446,400

of+ $ 1*’\
+ 7'’gc<>
+
+ 2°'"n0+ 487,<^

Feb. 7 
Feb. 14 
Feb. 21 
Feb. 29 
Month’s increase =

$ 429,400
453,100
559,000 
647,700 

30.3%
The Canadian Pacific Railway January returns coiopa 

with returns of a year ago are as below :—

(vf

or cd

1916.
$ 8,588,826 $ 6,109,026 + $

6,498,417 4,968,793 + 1,

1915.
Gross
Expenditure 

Net ..
,i74$ 2,090,408 $ 1,140,233 + $ 95°

For the seven months ended January 31st, the coroP® 
sons are :—

fi'

1916. ,81?
Gross .... 
Expenditure

Net ..

+
+4i

85$31,714,595 $20,813,809 + $10,9°0,7

will result in uneven wear, and possibly shoving. Great 
care should be taken not to leave any hump or depression 
where the joint is made.

The following are typical analyses of the various 
types of pavements which have been discussed in this 
paper :—

Sheet Asphalt 
Heavy Light 
Traffic Traffic

10.5% 
10.5%
m.o% 
m.o% 
14.0% 
14.0%
13-°%
m.o% 
8.0%

Topeka Bituminous 
Mixture Concrete

$• 5% 7-°/°
$-5% 5
6.0%
6.0%
6.0%

10.0%
10.0%
9-o% _
6.0% 5.0%
6.0% 3.0%

14.0%
10.0%

Bitumen........................
Passing 200-mesh ....

100-mesh........
80-mesh........
50-mesh........
40-mesh........
30-mesh........
20-mesh........
10-mesh........
8-mesh........
4-mesh........
2-mesh........

“ %-inch....
1 -inch.... 
1 J^-inch....

11.0%
14-0%.
14.0%
i3-°%
i9-o%
11.0%
10.0%
5-°%
3-o%

4.0%
2.0%
5.0%
4.0%
4.0%
3.0%

7.0%
20.0%
14.0%
12.0%
5.0%

100.0% 100.0% 100.0% 100.0%

COBALT ORE SHIPMENTS.

The following are the shipments of ore, in pounds, fr° 
Cobalt Station for the week ended February 25th, 1916.:-'' 

Dominion Reduction Company, 88,000; McKimeL 
Darragh-Savage Mines, 86,762. Total, 174,762 pounds, or 
tons.

87

The total shipments since January 1st, 1916, are nO'v 
4,253,414 pounds, or 2,126.7 tons.

RAILROAD EARNINGS.

The following are the weekly railroad earnings f°f 
February :—

Canadian Pacific Railway.
1916.

$1,876,000 
1,912,000 
2,093,000 
2,665,000

31.4%

1915.
$1,440,000

1,634,000
1,614,000
1,815,000

*sS£Feb. 7 ...................
Feb. 14 ...................
Feb. 21 ...................
Feb. 29 ...................
Month’s increase =

+ cffi+ 479 ^ + 850,0^
+ 2,o43> ocfior

and accumulates on the bottom of the cart or wagon. 
If these excessively rich portions be laid on the street, 
what are called rich or fat spots in the binder course 
will be produced. As the name implies, these are places 
carrying an excess of asphalt cement. If these are per­
mitted to remain, the surplus asphalt cement will be 
absorbed by the hot surface mixture when it is placed 
over them. This will make a soft spot in the finished 
pavement, which will be displaced by traffic, and eventu­
ally produce a hole or depression in the pavement. They 
should, therefore, be cut out and replaced with normal 
binder.

Before laying the surface mixture on the finished 
binder course the latter should be dry and swept clean 
of dirt; otherwise the layer of wearing surface will not 
adhere properly to it. Binder should be covered with 
surface mixture as soon as practicable after laying it. 
In many large cities it is required that all binder laid 
should be covered the same day with surface mixture.

When delivered upon the street the surface mixture 
should be of such a temperature that it can be properly 
compressed, and should be evenly spread by means of 
hot iron rakes. In many cases the loads of hot surface 
mixture are dumped directly upon the spot over which 
they are to be spread. This is bad practice, as the men 
trample upon it while shovelling and raking it, and the 
rakes do not thoroughly loosen up this trampled material 
when passing over and through it. Although the mixture 
is raked to a uniform surface and apparently even thick­
ness before it is rolled, those portions which have been 
trampled on before and during raking are really covered 
with a greater quantity of surface mixture than those 
portions which have not been trampled on, and which 

covered wholly with what might be termed loose or 
fluffy mixture. When the roller has completed its work 
there will, therefore, be a slight unevenness in the 
finished surface. Under light traffic this would make no 
appreciable difference, but under very heavy traffic the 
slight pounding action resulting from this condition 
would be detrimental and lead to uneven wear of the 
pavement. Proper and thorough compression of the 
finished mixture is very essential, as this produces a 
pavement which in its earliest stages is fit to sustain the 
heaviest traffic. It is always questionable whether por­
tions which are very lacking in compression will be 
ground out or eventually consolidated. Under unfavor­
able conditions the chances are strongly in favor of their 
being ground out. In those portions of the pavement 
which are inaccessible to the roller compression is effected 
by the use of hot smoothers or tampers, or both. If pro­
perly handled, the desired results will be obtained, but 
if used too hot they will burn the pavement and cause 
it to scale or grind out. Hot smoothers particularly are 
dangerous tools to put in the hands of incompetent or 
careless workmen.

Extreme care should be taken to ensure a proper 
union between the surface laid on successive days. The 
first loads laid in the morning at the termination of the 
previous day’s work should be a little hotter than normal 
so that the hot mixture may soften the cold edge of the 
pavement and bond perfectly to it. The joint should be 
bevelled and freshly cut away unless the rope joint or a 
similar method is employed.

The practice of painting the edge of the joint with 
hot asphalt cement is not to be recommended as, unless 
extreme care is exercised, too much asphalt cement will 
be used and that portion of the pavement will be too rich 
in bitumen, and consequently softer than the rest, which

are
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THE most successful congress of the Good Roads 
men! under the auspices of the Dominion Good 
Roads Association and the Canadian Automobile 
Federation, was held last week in Montreal. The 

on opened on Monday, March 6th, and con- 
on Friday, the loth. 

v Equalled in importance by few other annual con-
1Qns, inasmuch as the deliberations which will result, 

and the
Matter 0f
nient

c°nventi
eluded

practical suggestions which must come as a 
course, entail the advancement, the improve- 

___ and perfecting of one of the country’s great assets 
darH°^ r°ac*s—which must be carried along to that stan- 
the towards which other endeavors are being aimed if 

Promised all-round prosperity is to come to Canada.
0f he chairman of the convention was the president 
for o Con£ress> B- Michaud, Deputy Minister of Roads 
pro yn^bec Province. The list of prominent men in the 
nian’110*3^ Canada who attended the opening were
p p ’ there being present the Lieutenant-Governor, Hon. 
Ho ' Leblanc ; Hon. J. A. Tessier, Minister of Roads; 
(jl)r J" E. Caron, Minister of Agriculture ; U. H. Dan- 
As.an^’ honorary president of the Dominion Good Roads 

’ Eton. Jeremie Decarie, Provincial Secre- 
’ Consignor Roy, representing Archbishop Bruchési ; 

SaJP Farthing, Controller Thomas Cote and I. A. 
cp.. erson> representing the Ontario Good Roads Asso-

anj le delegates came, from all parts of the country 
fjn;.I^any were present from the large centres of the 
sicje e, States, where the good roads problem is con- 
ister^ 3 v*tal one. President B. Michaud, Deputy Min- 
tbe^ Eoads for Quebec province, formally welcomed 
conv 6 eSates, and remarked on the honor it was for the 
Honeip'°n to Ee opened by the Lieutenant-Governor, 
irnp E. Leblanc. Mr. Michaud laid stress on the 
a,lcj°d!ance of the many scientific addresses to be heard 
Coipe *Scussed. He said he was exceedingly glad to wel- 
Stateg ^e^’a*:es from sister provinces and from the United

road^'s Honor the Lieutenant-Governor said the good 
vided ?Uest'on was one of vital importance. They pro- 
Var;0 tae means of communication, placed citizens of the 
tvhich*S niunic'palities in the position of relationship 
the c Was the basis of the progress and the welfare of 

t?Untry. He paid tribute to the Roman road-makers 
leoa 16 Guilders of good highways in the time of Napo- 
of ad ^marking that these roads were still the objects 
^anTr34*011 *n Eireat Britain and in France. The Lieu- 
n0w "Governor said that the Province of Quebec was
Wished fVing andinto the good road wo 
advan ‘ *”r th co-operation of everyone interested 

Cement of these great national assets, 
rnini ' Handurand, honorary president of the Do- 
Creg n Hood Roads Association, remarked on the in- 
Re s ,^ear by year which he had noticed at conventions, 
itioy a* such a widespread interest in the good roads 
atid rp. Gnf: Was bound to be productive of great results, 
buih u-'St Sl,rely bring the ardent advocate of a well- 

'ghway hearer his aspirations. He said results

the

could even be seen to-day throughout the province, 
where improvement in roads is already growing apace. 
Many other speakers took part in the opening cere­
monies, the theme of all their 
benefits accruing from good roads.

The annual banquet was held at the Place Viger 
Hotel, nearly two hundred citizens and visitors sitting 
down to a sumptuous repast. The toast to his Majesty 
the King was fittingly honored.
“Guests” and the “Press 
neat speeches.

Alderman Leslie Boyd, K.C., dealt on the aim oi the 
Provincial Government to make the roads in the home 
province second to none in the Dominion, but he ur°-ed 
that the money of the public spent on this road develop­
ment be expended wisely. Turning to Montreal, the 
speaker said the lines of communication with other muni­
cipalities must be improved ; there must come better 
facilities for entering the city. He pointed out the ex­

importance of the improvement of the roads of 
the province so that some of the beauties of our interior 
could be reached by the wealth of tourists who 
streamed in across the border, 
wishes of the city of Montreal to the roads

statements being the

The toasts to the 
were responsible for several

treme

every year 
He extended the best

congress.
Mr. B. Michaud paid tribute' to the business. men

of the province, who are lending every assistance to the 
good roads campaign, while Mr. Tessier gave some in­
teresting information as to the progress in road work 
which the Provincial .Government had made in the past 
two years. He predicted even more and better roads 
this year.

Hon. Jeremie Decarie laid stress on the importance 
of the road—one of the national means of communication. 
“When we are building up the roads,” said Mr. Decarie, 
“we are building up the country.” He then went on to 
a scathing denunciation of the contractor on road work 
who would aim for personal profit before a good product 
saying, that the conscience of the contractor must be 
equal to the task he had to do.

G. W. Levesque, M.L.A. for Laval 
posed the health of the

county, pro­
making a neat and 

eloquent speech, which was responded to by one of the 
representatives of the press present.

Press

The convention got down to real business on Tues­
day morning, when the technical papers and discussions 
took up the delegates’ attention. At this session, pre­
sided over by B. Michaud, Deputy Minister of Roads 
for Quebec, the chief feature was one not on the pro­
gramme, it being an address by Thomas Adams, the 
English town-planning expert, on “Town Planning and 
Good Roads in Rural Municipalities.” After declaring 
that the farmer’s interests should be dominant in the 
rural regions, he met the objection that town-planning 
had no connection with the farmer by pointing out that 
in its larger sense town-planning meant the regulating 
of the use and development of land in the light of future 
needs. Neglect of this precaution meant waste and loss 
on capital, and this meant loss for the farmer, who in 
the end suffered as much from bad government in nearby

March 16, 1916. THE CANADIAN ENGINEER
351

third Canadian and international good roads
CONGRESS AND EXHIBITION
DELEGATES FROM ALL PARTS OF CANADA AND UNITED 
STATES MEET IN MONTREAL MARCH 6 TO 10.

^ .5<V 
<1>



THE CANADIAN ENGINEER352 Volume 30-

cities as the city dweller himself. Referring to the fact 
that city roads, particularly in the suburbs, were often 
worse than those through the country, Mr. Adams 
pointed out the need for closer co-operation between the 
road-makers of the city and the country. As a means 
to this, he made two suggestions, one being that the pro­
vince give municipalities the power to adopt town- 
planning schemes fitting in with the government’s skeleton 
plan for through highways and radiating rural roads, and 
the other being the creation of a provincial department 
of municipal affairs to co-operate with the department 
of roads.

bound macadam roads cost $1,055 Per mile ; 2,387 miles 
of bituminous macadam, penetration method roads, cost 
$510 per mile ; 63 miles of bituminous macadam, mixing 
method roads, cost $181 per mile ; 295 miles of concrete 
bituminous roads cost $1,050 per mile; 84 miles of first- 
class concrete roads cost $129 per mile ; 
block pavement roads cost $190 per mile. The 5,611 
miles of all types cost $750 per mile.

miles of291

At the Wednesday morning session, A. C. Emmett, 
whose paper appears in this issue, secretary of the Auto­
mobile Club, of Winnipeg, spoke on the attitude of legis­
latures to the good roads movement, which is becoming 
much more favorable as the economic value of good roads 
is realized. For many years the grants made were 
meagre, but many provincial governments had now 
passed good roads acts, and the various municipalities 
can obtain substantial grants towards definite and well- 
defined plans of road improvement in country districts- 

T he paper of Gabriel Henry, Quebec Government 
Engineering Department, dealt with gravelled roads, and 
was read by J. Duchastel de Montrouge, of Outremont- 
Mr. Henry pointed out that one of the advantages of 
well-constructed gravelled roads 
made to serve later as foundations for

W. Huber, engineer of the Ontario Highways De­
partment, emphasized the importance of maintenance in 
macadam roads. “Any scheme of macadam road is 
highly incomplete,” he said, “which does not provide for 
constant maintenance.” Owing to the heavy motor 
traffic in the present day, he said, stone screenings, as 
a binder for wearing surfaces, had reached the end of 
their usefulness.

Francis P. Smith, consulting engineer, of New York, 
read his paper, “The Hot-Mix Method of Bituminous 
Construction, Using an Asphaltic Binder,” which is 
published in another part of this journal.

The paper on “Road Maintenance, Materials and 
Methods,” by Mr. W. H. Connell, chief of the Bureau 
of Highways, Philadelphia, emphasized the same point 
made by Mr. Huber in the morning, as to the importance 
of maintenance. A good organization was essential to 
proper maintenance, he said, but this organization should 
be a part of the construction organization, as otherwise 
there would be overlapping and shifting of responsibility, 
while the intimate knowledge of minute details of each 
separate piece of construction possessed by the builders 
would help them immensely in securing proper mainten­
ance. In many sections, where the good roads out-number 
the bad, maintenance work and cost take a predominant 
place over construction, and this condition will increase 
as the good roads movement spreads and achieves its 
results. Mr. Connell pointed out that in one regard main­
tenance work was more difficult and intricate than con­
struction, for the builder has standard specifications and 
the experience of others to guide him, and cannot easily 
go wrong, but each problem of maintenance and repair 
brings its own individual difficulties to be solved by those 
In charge. After speaking of the vital importance of close 
personal observation of the effect of traffic, climate and 
other conditions upon pavements as an aid to their main­
tenance, Mr. Connell treated specifically of methods under 
the three heads of routine, general and emergency main­
tenance.

was that they could be 
a more costly top 

course, and one of greater resistance if traffic increased 
and circumstances demanded, just as earth roads made 
an excellent foundation for gravelled roads. He em­
phasized the importance of a perfect drainage for the sur­
face and subterranean waters, these two conditions being 
indispensable for any road.

The congress unanimously passed a resolution en­
dorsing the establishment of a Dominion Labor Bureau 
system, permanently administered by a non-political com­
mission, as a national organization indispensable to the 
adjustment of post-war conditions and the replacing 
thousands of able-bodied soldiers in civilian employment 
when peace is declared.

J. Duchastel de Montrouge, city engineer of Outre- 
mont, gave a paper, which is reproduced in these page5’ 
on the laying of brick pavements in Outremont, ern- 
phazing the need of the strictest supervision in laying 
them, and claiming that when properly constructed the/ 
will wear smooth without being slippery. They are tbe 
most sanitary pavements known, being easily cleaned and 
absolutely dust-proof ; they are practically noiseless, and 
are economic in the long run, as they required very l>tt|e 
attention and maintenance, and can be easily cut through 
when required and repaired at small cost without any 
cumbersome plant.

The great war and the good roads issue 
mately associated in a brief but vigorous 
read at the afternoon session. The writer, Oliver Hezzle' 
wood, is president of the Canadian Automobile Fedeta' 
tion, and has been in the forefront of the good road5 
movement since its inauguration in Canada. Unless ag' 
gressive action was taken by the Dominion and Pr<r 
vincial governments, he said, the carrying out of 
plans for good roads was likely to be as haphazard an 
capricious as the present plans for recruiting for oversea5 
service. The latter system, he claimed, was proving bu 
a repetition of the experience of the promoters of *he 
good roads movement, for many individuals and coU1' 
inimitiés were obviously shirking their plain duty aI1 
their responsibility to others and to themselves. 
Hezzlewood said that he was rapidly coming to bed6'6 
in the principle of conscription in all matters of gra'* 
public concern, and not alone in recruiting. Canada s 
whole energies for the time must be devoted to aiding

inti'were 
communicatir”1

J. W. Levesque, M.L.A., spoke in French on pro­
vincial aid for roads, as they have it in Quebec province, 
and E. Fafard, superintendent of the plants branch of 
the Highways Department of Quebec, in the French lan- 
gauge, pointed out how to handle and take care of road 
machinery.

The concluding paper of the day was an especially 
valuable contribution to the available data on road main­
tenance. Its title was “The Cost of Maintaining New 
York State’s Highways,” the author being F. W. 
Sarr, Deputy State Highway Commissioner. After point­
ing out that the State had paid in 1915 the sum of 
$4,210,575 under the head of maintenance and repairs, 
Mr. Sarr gave the following statistics of the average ex­
penditure for maintenance, repair and reconstruction per 
mile per year for each of seven types of road : 193 miles 
of gravel roads cost $955 per mile ; 2,298 miles of water-
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® to triumph, but when that was accomplished, the 
and the provinces should set themselves to 

tarrying out a country-wide scheme of improved roads, 
v ?. y taking one of the most necessary steps toward de- 
jj. °Ping fully the resources of Canada. In the meantime, 
> Would not be wise to project any great public works, 
p^en such desirable
^rove a detriment to recruiting. To put 500,000 Cana- 

a,ts into khaki and carry on necessary industries at 
Q0rne would take every available ounce of man-power in 
I anada, and it would be folly to divert farm labor, for 
a^tance, to the making of roads. One form of labor 
t/ai able for the latter work, however, was that of the 
^Cusands of enemy aliens interned in Canada, and Mr. 

-zzlewood urged that they be employed for this pur-
K-m RevertinS to his '

it was remembered that practically every bushel of Western 
Canada’s 300,000,000-bushel yield muston pass over some 
highway in its first stage of transportation. Great interest 
was being taken in roads in Alberta, and, when the Cana­
dian National Highway was built, it would find Alberta’s 
good roads ready to be linked up with it. The West 
eager to secure the next congress for Winnipeg, and 
invitation to that effect might be expected before the 
present gathering closed. Good roads were a magnet that 
would draw the whole Dominion closer together.

was
good roads, which mightones as an

The closing feature of the afternoon was an illustrated 
lecture by Prof. J. Crandell, of the Pennsylvania State 
College, on bituminous roads. “You wouldn’t put an 
$8,000 house on a mud foundation,” he said early in his 
lecture, “and it would be equally foolish to use a mud 
foundation for a road that costs $8,000 a mile.” After 
getting a good foundation, thorough rolling was half the 
game in building the road. The modern bituminous road 
was the result of a happy combination of the chemist, the 
manufacturer and the engineer. The lantern views and 
moving pictures accompanying the lecture were watched 
by hundreds of the delegates.

growing conviction that some 
°f national service should be imposed for the gen- 

ro rl WeFare> Mr. Hezzlewood said that control over the 
JT) a ,s should be taken from county councils and small 
q^topal bodies, and handed over to central organiza-

hensi’ve

eral

so that in time Canada should have a compre- 
system of highways.

papers on the allied subjects of “Highway Bridges 
a , ‘Highway Culverts” were read, the former by the 
;n 0r’ Lucius E. Allen, engineer for the county of Hast- 
pr.S’ Ontario, and the latter, in French, written by Alex, 
p^aser, engineer of the Highways Department of Quebec 
Q °'lncei and read by J. Duchastel de Montrouge, of 
0f tom°nt. As bridges constitute so large a proportion 
stl], e cost of many highways, said Mr. Allen, careful 
t,rj their design and construction was necessary. A
ar|, should be practically permanent in its construction,
n, ’ !0 secure this, careful design, selection of proper 
So,.^s and expert workmanship must be combined, 
stand °UrMation was the first desideratum. There was no 
feat C ard type of bridge, and traffic, climate, geographical 
ti0nllres and other local conditions must govern a selec- 
inS£- future developments must be anticipated, as, for 
bii;tance’ toe denudation of forests, increasing the possi-

The Canadian Automobile Federation, which 
allied with the Dominion Good Roads Association in

wasand
pro­

moting the Congress, held their annual meeting in the 
Place Viger Hotel on Wednesday evening.

On the motion of U. H. Dandurand, seconded by L.
B. Howland, Toronto, it was decided to change the 
of the organization to the “Canadian Automobile Associa­
tion.” L. B. Howland, president of the Ontario Motor 
League, was elected president; Frank Carrol, Quebec, 
and A. C. Emmett, secretary of the Manitoba Motor 
League, vice-presidents ; W. G. Robertson, secretary of 
the Ontario Motor League, secretary-treasurer ; Oliver 
Hezzlewood, the retiring president, was chosen honorary 
president. The. executive committee named is G. A. Mc- 
Namee, secretary of the Automobile Club of Canada ; L.
C. Beaupre, secretary of the Quebec Automobile Club ; 
W. G. Robertson, secretary of the Ontario Motor League ; 
A. C. Emmett, secretary of the Manitoba Motor League ; 
and L. B. Howland, president of the Ontario Motor 
League.

name

^ ’ the denudation of forests, increasing the possi-
loaa^ toeshets. As a rule, increases of traffic and heavier 
... ^ must alert to fnr rpmfnrppH concrete con-str '.must also be provided for. Reinforced concrete con- 
eCo C l0.n was being largely favored in England, being 
aOical both in first cost and in maintenance. In 
, P ing this type, artistic design and finish should not Committee appointments were : J. A. Davis, of Mon­

treal, chairman of Good Roads Committee; E. A. Cun­
ningham, of Lethbridge, chairman of Touring Committee; 
and U. H. Dandurand, of Montreal, chairman of the 
Legislative Committee.

The association represents one hundred automobile 
clubs. The financial state is very satisfactory. At Thurs­
day’s session the attendance of delegates was as large as 
at the previous session and close attention was given to 
the proceedings.

A snowstorm was responsible for a delay in the 
mencement of the morning session, proceedings not be­
ginning until 11 o’clock, while several speakers on the 
programme did not arrive until the afternoon.

Mr. B. Michaud, Deputy Minister of Roads, ad­
dressed the delegates on the methods employed in Quebec 
to construct roads. The various types of roads and the 
need of economy were covered by Mr. Michaud in his 
address.

Pairu'^tototo ^ steel bridges were adopted, constant 
g0o,*n8 was essential, and Mr. Allen said he had seen 
by n stoel bridges practically destroyed in 12 to 15 years 
Satisf ^ precaution. In conclusion, he expressed
Cons' ?Ct'un toat the study of bridges was receiving the 
Can;! ,?rat'°n it deserved, as this meant that, when the 
tfig b "‘a0 system of national highways was inaugurated,

■ ridges built would be worthy of such a great under­bid

Co$t of"" User’s paper on culverts stated that the average 
torie^ Perrr>anent culverts on provincial roads in Quebec 
Only , r°m $800 to $1,500 per mile. Concrete culverts 
bid nVCre Used, and, while the Quebec makers in the past 
a m0v0t always adopted the best methods of manufacture, 
a sta7ent was now on foot to organize in order to secure 
the ndarcl product. No matter how good the quality of 
Pr°ptoduct, there was danger of failure unless it was 
eoce(]r/ Pbced, and the need for intelligent and experi- 
cUlver(. 0re'"nen was imperative. To safeguard traffic, the 
to sçç S should be the full width of the road surface, and. 
ntoti0Ure t*1e unobstructed flow of water, right angle

between ditches and culverts must be avoided. 
b0ar(] r' A. E. Cunningham, representing the Lethbridge 
't’ays ,° Trade, spoke briefly. The importance of high- 

0 the country, he said, would be understood when

com-

An able paper was read by Mr. Duchastel, entitled 
“Road Drainage and Foundations.” The paper was 
written by Major W. W. Crosby, consulting engineer, of 
Baltimore, Md., who was unable to be present.

President Michaud occupied the chair at the afternoon 
meeting, and some informative addresses and papers 
delivered. The first speaker was Mayor Lavigueur, of

con-

were
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Quebec, who told of what was being done in that city, 
and its vicinity.

One of the most interesting papers of the congress 
was given by Col. W. D. Sohier, chairman of the Massa­
chusetts Highway Commission, Boston, whose subject 
was the selection of the type of road surface as governed 
by the volume and class of traffic. Col. Sohier has been 
at previous congresses, and his addresses have always 
been most popular because of his wide knowledge of the 
subject of roads, and the close study he has made of traffic 
conditions on the state highways across the border. He 
pointed out that it was often a difficult matter for 
gineer to decide what kind of road he was going to lay 
down, not merely because of the question of cost, but be- 

often the materials that would give the best results 
were not always available or to be secured at reasonable 
expense. He said that without adequate drainage, any 
road would soon be destroyed and would become a series 
of pot-holes and ruts with a horse path in the middle full 
of mud. That did not constitute a road, even if the public 
had to travel over many miles of such abominations in 
both countries.

ing sidewalks was 7% cents per running foot, and clearing 
the roads cost $2,500 per mile.

“Concrete Highways and Streets” was the title of 
a paper by Percy H. Wilson, consulting engineer, 
Philadelphia. The increase of motor over horse-drawn 
traffic in the past 15 years, he said, had forced recognition 
of the fact that “good roads 
“hard-surface” roads, 
motor traffic by citing Ontario, with 
4,000 inhabitants in 1905, and one to every 75 in 19151 a 
5,000 per cent, increase in ten years. The resultant in* 
crease in maintenance of macadam roads had created a 
demand for a hard-surface, all-year, moderate first cost 
and a minimum maintenance road, and this, Mr. Wilson 
said, was found in the concrete road. He then went thor­
oughly into methods of using cement for road-making.

W. A. Magor laid before the gathering the de­
tails of the proposed Queen Alexandra Highway, running 
north of the C.P.R. from Montreal West to Ste. Anne’s, 
being a continuation of Sherbrooke Street to the west end 
of the Island of Montreal.

withwere synonymous 
He illustrated the increase 10 

one auto to every

an en-

cause

At the annual meeting of the Dominion Good Roads 
Association held on Friday, Winnipeg was decided on as 
the place of meeting for the 1917 convention. The officers 
elected for the ensuing year

J. Duchastel de Montrouge, Outremont, president, 
S. L. Squire, loronto, vice-president ; George A. Mc- 
Namee, Montreal, secretary-treasurer.

It was decided to create an advisory board, which will 
be composed of the past presidents of the association, aS 
follows : W. A. MacLean, Deputy Minister of Highway5 
for Ontario, Toronto ; U. H. Dandurand, Montreal ; 
Michaud, Deputy Minister of Roads, Quebec, and 0- 
Hezzlewood, Toronto.

“You must expect in Canada,” said Col. Sohier, 
when you get an even reasonably passable road leading 

from New \ ork and the New England States into your 
beautiful country, that the motorist will soon find it out 
and you will probably, on a few main roads, have as much 
traffic as on the average state highways in the United 
States—500 or more cars every day during the season. 
You must anticipate this traffic and build your roads 
accordingly.”

Col. Sohier said that with increasing traffic the width 
of the hardened surface had to be increased, and therefore 
it was important, if engineers were laying out a road, to 
be sure to secure a sufficient width to avoid costly ex­
tensions afterwards. He mentioned that some of the roads 
built in Massachusetts, which gave every indication of 
being economical and extremely satisfactory for any 
sonable volume of traffic, were made of clean gravel al­
most free from loam or clay, heated and mixed with a hot 
asphaltic residuum or asphalt, the cost of which was 
about the same as waterbound macadam road when the 
gravel could be obtained near the road.

are :

ed of:The executive of the association will be compos
E. A. Cunningham, Lethbridge ; A. C. Emmett, Winni­
peg; Howard W. Pillow,-Montreal ; J. A. Sanderson, 
Oxford Station, Ont. ; Thos. Adams, ' Ottawa ; E. N- 
Desaulniers, M.P.P., Chambly ; W. A. Levesque, M.P.P” 
Montreal ; George Hogarth, Toronto, and A. F. MaC- 
allum, Hamilton.

rea-

1 he exhibition of the manufacturers of apparatus f°f 
good roads making and for materials used in construction 
was one of the best of its kind ever seen 
Prominent among the exhibitors were : The Asphalt 
Supply Co., Limited, Montreal ; The Canada Cement Go-, 
Limited, Montreal; The Canadian Fairbanks-Morse Go-, 
Limited, Montreal ; Creosoted Block Paving Co., Limited, 
Toronto ; The Dunn Wire-Cut-Lug Brick Co., ConneaUb 
Ohio; The Imperial Oil Co., Limited, Montreal ; T. A’ 
Morrison & Co., Montreal ; The Paterson Manufacturing 
Co., Limited, Montreal ; The Pedlar People, Limited* 
Montreal ; Sawyer-Massey Co., Limited, Hamilton, Ont-! 
Trussed Concrete Steel Co. of Canada, Limited, Montreal-

Col. Sohier said that when once a road had been 
treated with some bituminous binder on the top it was not 
the automobile traffic on pneumatic tires that wore it out, 
but the crushing weight of heavily loaded teams and 
trucks. If these were in sufficient number to wear out the 
stone in a macadam road in five or six years, there was 
no question that such a road was not only not economical, 
but was never in good condition for the traffic, and a more 
expensive and durable type of pavement should be used.

One mile of road in good order was a better argument 
for good roads and would produce 
money and more good road advocates in one year than all 
the conventions and speeches delivered in thirty years. 
Col. Sohier paid a graceful tribute to the knowledge of the 
deputy ministers for Quebec and Ontario, who were fre­
quent visitors to the United States, where their advice 
was always welcomed. He generally complimented the 
engineers and committees doing the road work in Canada.

“Snow Removal in Montreal”

in Canada-
Si

more votes, more

A correspondent of the “Freeman’s Journal,” who ha^ 
visited the British front in Flanders, states: “It is naturaj 
to suppose that where there is such an enormous amount 
heavy traffic the roads would be greatly cut up and in wint6”. 
weather soon 1 endered impassable. So they would were th^ 
iepair and constant attention neglected or overlooked. 
it is not by any means. The roads receive constant attend011. 
If there are soldiers in the trenches and soldiers in the biHet5’ 
there are also soldiers looking after the roads, and these ®eIj 
perform duties quite as important as those in the actua 
fighting line. The older men or those who are incapacitate 
from active military duties are engaged in road-mend10* 
and road-making, with the result that all the roads are i° 
good state and quite fit for heavy traction.”

of

. . was the subject of
hief Engineer Mercier s paper. The average snowfall 

for 41 years had been 119 inches yearly, and there was 
snow on 79 days in 1915, with rain on 28 of these days. 
Mr. Mercier described the methods by which the city and 
the Tramways Company co-operated to clear the streets, 
speaking of the Tramways organization under Superin­
tendent A. Gaboury as “wonderful.” The cost of clean-



By J. Duchastel, M.Can.Soc.C.E.
o of the principal aims of road conventions of 

this nature should be, in my mind, the education 
°f the public to the general details of the construc­
tion and maintenance of some of the principal 

pavements. This can onl be obtained by honest
agger!" t,he simPlest terms
r eo d‘e° statements and impossible claims which are so 
selliently advanced by parties interested solely in the 

n£ of some kind of paving material.

standard 
’alks i devoid of all the ex-
fr

The common man on the street should be made to 
vat), Some interest in the cause we are all trying to ad- 
r°acje to-day, and demand good roads and still better 
' $i knowing that he can get them if he has a good 

Wledge of what he
prec'^‘nC^ t^le iast fifteen or twenty years, or, to be more 
in Slnce the advent of the automobile as a real factor
tvork C

take

kn
wants.

problems, the engineers have been eagerly at 
trying to meet in an efficient manner the very serious 

aew problems as they arose in rapid succession.
Period Unt*reds °f mistakes have been made through this 
of ro ’ °ut we must be very thankful that many thousands 
to-dg3 Guilders have profited by these same mistakes, and 
of j(sy tae fertile profession of engineering has 
enginfrnem*3erS branch off in a new specialty as highway 
are heCrS ^ome °f these distinguished highway engineers 
ser,ti,e^e ^at*lered at this meeting. The paper I am pre- 
Satisfito-day is not for their benefit, but I will be most 
in C0l | it meets with their approval. My only object is, 

ying with the wishes of our worthy president, Mr. 
fo,,^ to do my little bit and give to the people who 
the re ,ese road conventions, or read their proceedings, 

g a ts of my experience in the matter, 
stood th6 goln& any further I want it distinctly under­
went;; at * am not to be classed as a crank on brick pave- 
Of pa^ and that I firmly believe that the merits of all types 
t'orisidernents f°r any special locality should be carefully 
iudgrnere<^ before any decision is arrived at, so that my 
biased 011 the matter must be accepted as

and

seen some

an un-
°ne.

The
ruain principles governing the construction of a 

(j'^Y^ruent are as follows :— ■
1 he proper and efficient drainage of the subsoil, 

(a?1P°rtant in our climate.
• fhe careful compacting of the sub-soil and the 

? °f same to a grade to correspond with that of the
/ ? Pavement.

M0st n be construction of a proper concrete foundation. 
l'Ain- Cccssary in cold climates and in localities where the 

of the 
(4) The

brik'k

"tost ;

shfi apiafin'she

sub-soil is sluggish.
adoption of a cushion layer between the con- ■ 

(-1 Uî?dati°n and the bricks.
SlïlOoth careful laying of the bricks with the

T Sllr^ace UP and lugs laying in the same direction. 
aa eve, f be thorough rolling of the ungrouted bricks to

/ . surface.

""ete f0

be thorough application of a propercement filler. 
(9) Protect'on °f the filler from rapid setting. 

f°r .he prevention of traffic over the new pavement
(iqT't* two or three weeks, 

y effi,v The competent supervision of the whole work 
' lent men.

aper 
°ads C

T) read before the 3rd Canadian and International°d R
ongress, Montreal, March 6-10.

Construction AND MAINTENANCE OF BRICK 
ROADS AND STREETS.*

1

K

|S ■

Allow me to discuss these important items in detail 
in describing to you the manner in which a wire cut lug 
brick pavement was constructed on Laurier Avenue, in 
Outremont, Que., last year, under my supervision,' bv 
day labor.

Laurier Avenue is the main commercial street in 
Outremont ; it runs in a southwesterly direction from 
Hutchison Street to Cote St. Catherine Road. The dis­
tance between the curb lines is 57 ft. 6 in. and its length 
is 1,092 ft. 1 he grades of this street vary from 2.65%. to 
4-52/o- A double line of car tracks occupies its centre.

1 he paving work was carried out in the following 
manner :—

I he old macadam pavement on the northwest side 
was first excavated and both car tracks were pulled over 
to this side overnight ; then the Tramway Company in­
stalled new 115-lb. grooved rails on new cedar ties on a 
concrete slab 18 feet wide by an average thickness of 8 
inches, constructed by the city. The pavement between 
the tracks was then completed, and after a period of fifteen 
days the street cars were allowed to run over the new 
tracks. After the old rails had been removed from the 
northwest side, the paving operations were immediately 
started. 1 raffic was allowed to circulate throughout these

Fig. 1.—Laying Brick at Outremont, P.Q.

operations on the opposite side, and as soon as the pave­
ment on the northwest side had properly set it was trans­
ferred over to this side and the paving operations begun 
on the southeast side.

I shall describe only the construction .of the pavement 
on the two sections between rail and curb line, the paving 
between the tracks being carried out somewhat differently 
on account of the .presence of the rails themselves.

(1) Drainage.—The sub-soil encountered in the exca­
vation was quite varied ; bed rock at one end and 
dirt excavation at the other with rock underlying. This 
sub-soil had been many times disturbed by the construc­
tion of sewer, water, and gas services in separate cuts, 
as well as the connections to same from the dwellings 
along this street. Three lines of porous drain pipe 4 ins. 
in diameter were laid ; two at the curbs at an average depth 
of 12 inches below their level and connected to the catch 
basins; the third line was laid in the centre of the street 
below the concrete slab under the ties and connected to 
the manholes. 1 he "shallow trenches of these tile pipes 
were carefully filled in with 1 f^-in. broken stone, insuring 
thereby the proper drainage of any ground water.

(2) Compacting of Sub-soil.—The sub-soil was care­
fully shaped and thoroughly rolled with a 15-ton roller 
until it was well compacted and its shape corresponded as 
closely as possible to that determined for the pavement

common
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of the brick pavement under heavy traffic. This idea, >n 
my mind, is not well founded. If bricks well grouted are 
not able to sustain the load of modern pavement, the 
sooner they are discarded as paving materials, the better 
it will be.

itself. Special attention was given to freshly opened cuts, 
and quite a number of the old ones were also thoroughly 
rolled. We observed that many of these old cuts settled 
down considerably under the roller, demonstrating the 
necessity of this rolling before the construction of any type 
of pavement.

(3) Concrete Foundations.—A concrete foundation 
was then laid to a depth of 6 ins. at least, the following 
proportions being used : one of cement, two and one-half 
of sand, and five of stone. Reinforcing rods 1 in. by 12 ft., 
spaced \2 inches apart, were laid in the concrete over all 
freshly i 'ade cuts as a precautionary measure in case of 
further settlement. Twice a day, this concrete foundation 
was thoroughly watered, and no traffic whatever was 
allowed over it.

andThe advantages now claimed in using a cement 
sand bedding are as follows,—

Elimination of the hazard of the sand cushion during 
construction, as the pavement will not be injured at any 
time by rain, the wearing surface, with the exception 0 
the filler, being completed each day. If a rainstorm 
tervenes, no damage is done, as there is no sand to b®" 
come saturated and cause worry about rolling the brie* 
surface.

in-

Each brick in the wearing surface will be assured 
cement bond its entire depth, for if the cement sand shoul 
work up in the joints, it will set up and prevent the sheaf' 
ing action which tends to crush the top of the brick.

There is no chance for the bed to shrink or shift away 
from the bottom of the brick wearing surface, as the bric^ 
is firmly bedded in the cement sand or held in the mortar 
of the concrete base.

Where these pavements have been laid there seems t0 
be a total absence of any rumble under traffic.

Slight settlements and breaking of bond due to n°n’ 
uniformity of sand cushion are eliminated.

One striking example of grouted brick pavements la’j 
on cement sand bedding can well be described here, an 
that is the approaches to the Pennsylvania Railroad te' 
minai in New York City, paved in 1910, the bricks beifir 
laid on a sand and cement bedding course mixed one t0 
three. This pavement shows no signs of deterioration 
except along the curbs where the wheels of the heavi*) 
loaded wagons skidding down the inclines have cut sorï1^ 
what into the bricks. The traffic on these approaches, 1 
must be remembered, is very heavy.

(5) Laying of Bricks.—The bricks, which had bee^ 
neatly piled on the sidewalk edge or at any conven*efl 
points, were carried to the droppers or pavers on wood611 
pallets, five at a time, and placed behind them in piles, 
bricks high, and in such position that each brick could ^ 
handled so as to bring its lugs always in the same dif6^ 
tion with its best edge up. The droppers, on dropp*11” 
the bricks down in place, could proceed with their vr°M 
by standing on the newly laid bricks and dropping 1 
bricks ahead with the lugs away from them on the san 
cushion. The brick joints were broken at least thf ^ 
inches, and nothing but whole bricks were used, exceP 
in starting and finishing courses. Every fourth or 
course it was found necessary to straighten up or c*° 
up the courses. This was done by tapping them Hgllf,t 
with a sledge, using a 4-in. by 4-in. timber 3 or 4 *eL 
long. At all times the bricks were clean and entirely 
from chips, dirt or other foreign matter.

(6) Rolling.—After a certain stretch of bricks ^ 
been laid, and the surface thoroughly swept, a small 3-t 
steam roller was used to roll them down. This was ^ 
in the following manner : The rolling was comme11 ^ 
near the curb at a slow pace and continued back and j 
up to the rail, then the operation was repeated at a qulC <e 
pace. Next the rolling was done transversely at an
of 45 degrees with the axes of the pavement, and 1 .

(4) Cushion Layer (now more appropriately called the 
bedding course).—When the concrete foundation had 
properly set, two guide timbers, 1 X ins. thick by 4 ins. 
wide, were laid directly on the concrete, one on the curb 
line and parallel to it, and the other along the rail, then 
the sand and cement cushion, which had previously been 
mixed dry, in the proportions of one of sand to four of 
cement, was spread evenly over the concrete foundation 
to a depth of about 2 inches. A heavy templet having the 
exact cross-section of the finished roadway was then drawn 
over this on the wooden rails levelling down the cushion 
and compacting it to a thickness of about 1^ inches. This 
operation was carried on in stretches of about 20 to 30 
feet in length ; when found necessary, more of the cement 
and sand cushion was distributed and the templet drawn 
Over again until an even .surface was obtained. Then, a 
hand roller weighing about 250 pounds was rolled up and 
down over the cushion until it was’thoroughly compacted. 
After this the templet was again put in use, but this time 
the X-in. iron shoes at each end were removed, thus 
allowing the templet to shape and compact the cushion 
to a thickness of 1 X ins. When these operations 
completed, the wooden guide timbers were removed and 
the cushion materials placed and compacted in the de­
pressions they had occupied. The importance of properly 
shaping the sand cushion will be readily seen, as the final 
shape of the pavement depends entirely upon its 
The addition of cement in the cushion adds but very little 
to the final cost of the full work, and affords a stable 
foundation for the bricks, which cannot be disturbed by 
any cause.

It affords me great pleasure to bring to the attention 
of this convention the details of the construction of 
bedding course described above, and which is being rapidly 
adopted by quite a number of leading engineers in the 
United States.

I am also pleased to state that Outremont is probably 
one of the first cities in Canada, if not the first one, to 
adopt this new type of construction.

were

success.

,1

a new

free

A
It is well recognized to-day that many failures in 

brick pavements can be traced to the non-uniformity of 
the sand cushion or the lack of proper compactness of 

It is claimed by some that a brick pavement should 
have a cushion so as to keep its resiliency under heavy 
traffic. It is very doubtful in m 
tained between concrete foundations and the brick pave­
ment has really any elasticity, and my opinion is that this 
plain sand cushion can shift or be compacted by heavy 
traffic, and that the brick pavement itself may spring 
somewhat under this heavy traffic, but the sand cushion 
will not follow and small air spaces between the sand and 
the brick pavement may be formed, introducing weak 
spots which may cause serious trouble later. It has also 
been claimed that the sand cushion prevents the crushing

Asame.

mind if the sand con-y

repeated in the opposite direction ; then the bricks 
rolled again parallel to the curb lines. During rolling 
bricks were carefully inspected and all broken or cbipP e 
ones were immediately removed and replaced. JjXtf 
bricks having settled too much, as well as those Stic** 
up, were removed and replaced by other ones. The 
ing operation was really a very attractive one to

tb6
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ahl^6 smoothing out of the brick surface was very notice- 
brick^'v t^16 ^rSt tr*P *-be roller. The rolling of all the

The bricks specified for this pavement were of the
The main ad- 

that the joints are all 
uniform in width on account of the presence of the lugs 
which maintain the bricks at an equal distance from 
another, and also the fact that the bricks have

type known as the “Wire Cut Lug Brick, 
vantages in using these bricks arein one day was completed every night, so that

e Weather became rainy there was no chance of the 
](US l0n setting before the bricks had been properly rolled. 
t ls nee<lless to say that we did not mix any more cushion 

aterials than was required for one day’s work.
soo ^ dement Grouting.^-The grouting

as possible after the bricks had been rolled down, 
doubh bricks were first thoroughly sprinkled, with the 
f0r e phject of supplying enough water to the cushion 
bricl<ettln^ PurPoses> and the thorough wetting of the 
Wer S ^emselves. The sand and cement of the grouting 

ue.fm,xed dry in equal proportion, one to one, and to 
p]a ni °pm color. Batches of about two cubic feet were 
havi m sPec!al)y constructed portable mixing boxes, 
adcM^ °ne corner lower than the others, the water being 
a hos Vei"^ slowly and the mass thoroughly mixed with 
tofl e uptil its consistency was liquid enough to allow it 
'vas°th separation of the ingredients. This grout

en poured on the bricks with large scoop shovels 
the SP^eac! wel1 into the joints with hand-squeegees, and 
filled°^CT ^°n ^one over until e joints were completely 

The grout was always ifficientlv fluid to thor-

one
square

corners, and that the joints can be filled from top to 
bottom at an uniform width without any danger of the 
grouting being chipped at the surface, as in the case of 
bricks with chamfer corners. These bricks had to comply 
with the general clauses adopted by the American Society 
of Municipal Improvements.

was done as

The wire cut lug bricks that were used were tested 
as follows :—

Abrasion test averaged thin blocks : At 600 revolu­
tions, 8.55% ; at 1,200 revolutions, 12.00% ; at 1,800 re­
volutions, 14.21%.

Absorption test : 1.21%.
In conclusion, I must state that the advantages of 

brick roadways are as follows :—
(1) When properly constructed with the right 

(.erials, they will wear smooth without being slippery.
(2) 1 hey are the most sanitary pavements known, 

being easily cleaned and absolutely dust-proof.
(3) They are practically noiseless.
(4) They are economic in the long run as they require 

very little attention and maintenance.
(5) They can be cut through when required and easily 

repaired at small cost without any cumbersome plant.

and ma-

•*e2
m £

,i£il

i

Charcoal is almost an ideal furnace fuel. It is nearly free 
from sulphur, having only a few hundredths of 1 per cent, in 
coke and about 1 per cent, of ash against about 10 per cent, 
for coke.

There is a remarkable tendency -observable in tissues and 
cotton when moistened with oil, to become heated when 
oxidation sets in, and sad results often follow when the 

• tendency to take fire is neglected. A wad of cotton used for 
rubbing a painting has been known to take fire when thrown 
through the air. The waste from vulcanized rubber, when 
thrown in a damp condition into a pile takes fire spontane­
ously. Masses of coal stored in yards frequently take fire 
from spontaneous combustion without any spark of fire being 
applied to the mass. It is good to know such things and to 
guard against mysterious fires.Applying Cement Grout Filler at Outremont, P.Q.

In an action against a railroad it appeared that the 
plaintiff was walking on a parallel track used by another road 
and upon the ends of the ties next to the defendants track, 
about 5% feet from the ends of the ties on the defendant’s 
track, when he was overtaken and run over by a heavy freight 
train drawn by two engines on an upgrade and a partial 

The train, which had stopped for water at a tank

Xhiy finJoints the lower part of all joints and flow several 
^ ahead of the squeegees, oozing up to the surface 

ever °r.e &rout was pushed ahead. I am perfectly sure that 
botto ]°*nt Was filled up with the grouting from top to 
the ; rf’ and that none of the cushion material partly filled

Joints.
P.ive^ After the grouting operations were finished, the 

W. ent was well covered with tarpaulins or cement 
<’ .and kept moist for several days, thus insuring the 

settling of the grout.
fresjX Vehicular and pedestrian traffic was kept off the 
aeCOr^. rnade pavement for a period of at least fifteen days, 
tr|a ‘n8 to the weather and temperature. When pedes- 
Pav„ ra®c had to cross a section of the freshly made 
hegv 1Cnl:> a thick layer of sand was spread over it and 
Pave~Planks laid over this sand ; so, in no manner did the 

ent receive directly any traffic, 
aqjj T.°) I personally gave this considerable attention, 
Cai-gflXd by my assistants, every detail of the work was 
haye -V supervised. No highway engineer can expect to 

hood results on brick pavement without the most 
supervision of every detail of the construction.

as

curve.
about 485 feet back, was running from 3 to 25 miles an hour. 
The plaintiff testified that he was drawn under one of the cars 
bv the suction caused by the speed of the train, and his leg 
smashed. There was evidence that no suction could have 
been produced at the speed the train was going, and that 
even at a greater speed than 30 miles an hour, trains had 
frequently passed close to section hands repairing the track 
without any such effect being produced ; also that the effect 
produced by a rapidly moving train would be merely to split 
the air and drive objects away from it, such as dust from the 
track and hats from the heads of men standing near it, the 
force of the wind being away from the train rather than to­
wards it. The jury returned a verdict for the plaintiff, which 
the trial court set aside, for the reason that there was no 
evidence to support it, and entered a judgment of non-suit. 
On appeal this was affirmed by the North Carolina Supreme 
Court in an exhaustive opinion. The court held that the 
plaintiff’s injury, if occurring as the result of suction created 
by the rapidly moving train, was an unusual occurrence such 
as the engineer could not have reasonably expected would re­
sult from the ranid movement of the train, and hence such 
movement was not negligence.Xute

h.
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j£llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllj: Victoria, B.C.—At a meeting of the reorganized
decidedI Canadian Puget Sound Lumber Company it was 

to begin operations at the Victoria Mill and Jordan Kiver 
timber limits at once. Five lumber-carrying ships wiU 
be built by the company.

Hamilton, Ont.—Mayor Walters advised the Board 
of Control to postpone until after the war the question 
of an entrance into Hamilton for the Toronto-Hamilton 
Highway, unless a satisfactory agreement could be made 
with the Commission.

COAST TO COAST
nlllllllllllllllllllllllllllllll|||||ll||||||||||||||||||||||||||||||||||||||||„=

Montreal, Que.—The government has authorized a 
small advance to provide for the continuance of the work 
on the harbor.

Montreal, Que.—At a meeting of the Chamber of 
Commerce the question of raising the Grand Trunk tracks 
was taken up.

Edmonton, Alta.—The Oliver, St. Paul de Metis 
Railway, according to Sir William Mackenzie, will be in 
operation before the end of June.

Trenton, Ont.—-The steelwork on the new bridge , 
the Trent River is almost completed. The structure 

is expected to be ready for traffic very

Montreal, Que.—Plans have been submitted to the 
Board of Control for a tunnel estimated to cost $1, 
under the Lachine Canal at Wellington Bridge.

Owen Sound, Ont.—The secretary of the board of 
trade announces that engineers will 
surveys on the harbor for dredging purposes.

Toronto, Ont.—A trial trip has been made over the 
newly-electrified Schomberg division of the Metropolitan 
Railway. A regular service will be inaugurated shortly.

New Westminster, B.C.—The annual report of City 
Engineer J. W. B. Blackmore shows that the work 
ried out under the supervision of his department 
$371,020 for 1915.

Toronto, Ont.—It is learned that the government’s 
bill on hydro-electric development at Niagara Falls will 
provide for an ultimate expenditure of $14,000,000 to be 
supplied as the work proceeds.

Toronto, Ont.—The provincial government has pur' 
chased the Seymour interests in Central Ontario, con1" 
prising over twenty companies. This will give the hydro­
electric commission, complete control of power in the 
province. The price paid was $8,350,000.

Sarnia, vnt.—Engineer J. J. Jeffreys, of the Ontario 
Hydro-Electric Commission, advises that when Sarnia 
installs a street lighting system a good set should be put 
up. The system suggested by Mr.' Jeffreys would cost 
$12,000 a year, in place of the present $7,000 a year.

over
soon.

Fort William, Ont.—A proposal for the government 
railway to link up to the Canadian Northern Railway 
and run over the latter’s line from Fort William to a 
point north of Long Lake is on foot. Such a line would

gold camp

200,000

soon commence put Fort William 215 miles closer to the 
at Kow Kash.

new

Fort William, Ont.—The inter-cities committee 
Port Arthur and Fort William passed a resolution re­
commending that the two city utilities committees g6t 
together to frame up a proposal to get the hydro-electr'6 

1 com mission to expropriate and operate the KaministiqU13 
power plant or allow development at Nipigon or D°£ 
Lake.

car-
cost

Ingersoll, Ont.—That it is the intention of the ë9* 
company to furnish Ingersoll with purified natural g®5 

■ was the welcome news received recently. A representa­
tive of the company was in Ingersoll and conferred with 
the special committee of the council appointed recently 
to deal with the situation in consequence of the purifié 
at the gas plant having been destroyed by the recen1 
explosion and fire.

Winnipeg, Man.—Dredging 
the Assiniboine River, from its junction with the Red ta 
Assiniboine Park, is a feasible plan, City Engine6'' 
Brereton said recently, and the Board of Contrai seem6® 
to favor approaching Hon. Robert Rogers to 
Dominion Government would not do this work. Tl’6 
purpose of the channel would be to make motor boating 
to the park possible.

The Pas, Man.—That the Hudson Bay Railway w'*| 
be completed in time for the 1917 crop shipment is tl,e 
belief of builders here. The 
gramme concludes plans to have the steel track laid t£> 
Kettle Rapids, 90 miles from Hudson Bay, by Augu'st 
1st. Construction of the cantilever bridge over the Nels0'1 
River at this point is expected to be finished in time 10 
allow further steel-laying before frosts set in.

St. John, N.B.—Engineers of the Canadian govern­
ment are engaged in locating a new line from near Fred­
ericton across York county to connect with the Maine 
Central Railway at Vanceboro’, Me. 18-foot channel i°an

Toronto, Ont.—The foundations on the new Union 
Station are being rushed ahead in order to be ready for 
steel erection. It is expected that the steel construction 
work will commence about April 10.

Montreal, Que.—Pavement was laid on 45 miles of 
streets in the city last year. The total cost of the work 
was $1,934,408. Asphalt for the most part was used as 
surfacing, the total quantity being 7,145 tons.

Hamilton, Ont.—Arrangements have been made with 
the Dominion Power and Transmission Company by which 
the hydro radiais will run over the tracks of the Hamilton 
Street Railway on their route through the city.

Victoria, B.C. Legislation will be introduced within 
the next ten days looking towards the aiding of ship­
building to the extent of a sum not exceeding $2,000,000 
by way of guarantee. It is planned to lay down ten ships 
at once.

if tl16see

construction P[0summer

af-Calgary, Alta.—A decision of the Supreme Court 
fecting farmers on the Canadian Pacific irrigation bio6 ' 
has just been handed down by the Supreme Court, jn 
which the court dismisses the action by the farmers, 1,1 
which the latter claimed that the contracts with the ra‘*' 
way company were made under misrepresentation, in th-1 
irrigation has been a detriment in some sections of

for their reqUtS

t
a

Brantford, Ont.—The city has been granted the 
right to operate the Grand Valley Railway under the 
name of the Brantford Municipal Railway System. The 
line runs from Brantford to Galt through Paris and 
Dumfries.

1
r
p

irrigation belt, and alleging other 
for the annulling of the contracts.

ttreasons

w



harnessing the tides. valuable acquisition to the Maritime Provinces, 
development, industrially, would be assured. At’ 
the total available' water

whose 
present

... , . , power is 34,500 horse-power,
whde this scheme would make possible a development 
of 2,000,000 horse-power.

recentl 3n address before the Commercial Club of Halifax 
the (jey .a scheme to harness the Bay of Fundy tides for 
Dr, Q,e°Pment hydro-electric power was outlined by 
The sch° " Gutter, president of Acadia University, 
in con' Cnie.’ which has been worked out by Dr. Cutter, 
Curry ■|Unction with Prof. R. P. Clarkson and Ivan 
of been often talked of, and should give a supply SPRING CLEAN-UP FOR THE RAILROADS.

would be cheap and practically unlimited.
Ththe base h''°Posal is to place strong current motors at 

erate,i 6 0 Cape Split by which power would be gen-
• b *> elevate

For the next few months the section gangs of our 
railroads will have their hands fully occupied in repairing 
and rehabilitating the various sections of roadbed under 
their supervision which have been more or less tem­
porarily ballasted, or on which the rails have been 
brought to even grade with wood shims during the winter 
season, which is now nearly

If it were possible to do this work during the winter 
a great amount of labor could be saved which could be 
put to trimming slopes, planting grass on sides of earth- 
cuts, and doing other work which would be preparing 
the line for summer traffic. As it is, the work now is 
crowded, so that it is almost impossible to do anything 
toward making the line attractive from the viewpoint of 
the travelling public.

To the engineer, a well-prepared roadbed has certain 
qualities which do not present themselves to the layman, 
who has come to look upon the track and roadbed 
as something which mars the natural beauty of the land­
scape.

be sea water to reservoirs, which would 
c°nd <>n t0P t^le cbffs. The water would then 

and ret 1,Cled to the power-house at the base of the cliff 
in the B *ne^ t0 tFe sea" Gn exaiT)ining the tidal flow 
the ratc a> Fundy a remarkable variation was found, 
ttyo k 6 ln the middle of the Bay being between one and 
and th(°!S' The maximum at Digby Gut is four knots, 
'$ betw '^?st rate is in Minas Channel, where the flow 
eleven 6<?.n eight and ten knots, or between nine and 
the swiff' CS *36r ^our' This rate of flow is greater than 
at Only teSt streams, and is equalled by tidal current 
^hannei ot^er spots on earth. For this reason Minas 
tient, n’o'1*16 most favorable location for the dévelop­
pe Unev 1™cu*ties of developing tidal power are due to 

kind t0 ,enness °f how, necessitating storage some 
Schemes CeP *^e output of power uniform. Als power 

must not interfere with navigation. 
a.s *he B ^°Wer plaut suited to even such a favorable tide 
hnUous ny °f Fundy must be so adjusted as to give con- 
Jtstau’. re^ldar and sufficient power, with low cost of 
Dterfp.. 10n. an(l operation, and at the same time not 

Tf,6 V^lt^1 navtSation.
at ç.e sFe chosen as the most suitable for reservoir 

■l00 féet^%^ w^ere the perpendicular cliffs rise over 
§®t the ^ 1 8Teatest problem of the development is to 
P°sed tQVater UP on toP these cliffs. The scheme pro- 
CUrrent acc0mplish this is to install specially designed 
^0lild Sim°î0rs at the foot of the cliff. These motors 
'ate the Power to operate pumps, which would ele- 
^ iff. -p, sea water to reservoirs placed on top of the 
Hse at e Water would then be delivered to the power- 
r0tri thy ^ <! kase of the cliffs. By this method the flow 

"'bether fkreservoir would be continuous and regular

The
t0ristruct(^oîor designed for the work has already been 
«rse.^ in the form of a model, which develops 27 

^en. and is so light as to be carried by two
install • e m°tor is very simple in design, the cost 

Pits wi,at;on and operation will be very low. Multiple 
a° f*1at in 36 arranffed» both for motors and reservoir, 
ta°ther Case of one unit breaking down there will be 
actionready to step into the breach. As a central dis- 
e/^ius ^?lnt CaPe Split could not be surpassed. Within 
T*Ct°n. N 125 miIes are Antigonish, Yarmouth, Fred- 

,CWcastle, and most of Prince Edward Island. 
p*6by| Ns*on lines of about 85 miles each would reach 

ri$^- 6W Glasgow, Moncton and Halifax. In com- 
Ontario, where power is transmitted 250 

$e distances seem short. This would be a very

be

over.

the

more

If it were practicable, and there is no real reason 
why it should not be so, to employ extra men in such 
numbers that the whole line of roadbed and everything 
adjacent should be given a sort of spring cleaning—new 
sodding done, nicely-moulded shoulders put on the 
grades, gardens at all station grounds, and lots of fresh 
paint and whitewash, it would without doubt repay the 
railroads, inasmuch as it would make travelling much 
more pleasurable. If this were more generally done in 
the spring, the period of usefulness of the

is

passenger to
the railroad, and incidentally to the “monthly railroad 
earnings,’’ will not have lapsed; on the contrary, it will 
perhaps have increased when his journey is over and 
he has elbowed his way through the crowded station 
once more. For while travelling over the road he has 
been the sightseer, awed with the grandeur of the 
scenery presented to his gaze in an endless panorama of 
natural beauty. We say natural beauty advisedly, be­
cause it is only nature’s work that he sees, while the 
hand of man is hidden by careful landscape work, 
least it is unobtrusive, and does not seem to mar the 
natural scenery so much as when it is left as the con­
struction gangs left it, showing the hand of 
ruthless destroyer. It is after the trip that the tourist 
does his best work for the railroads in that he tells his 
friends of the beautiés of the various railroads over 
which he has travelled. Again, if the tourist has been 
over a road that has not done any beautifying he will 
loudly denounce it. The railroad will be a blotch on the 
landscape, and he will advertise it as such. It would 
not take so very much labor to make this road more 
presentable from a beauty standpoint. One cannot paint

pumps were operating or not.

or at

man as a
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MANITOBA BRANCH, CANADIAN SOCIETY 
CIVIL ENGINEERS.

COMING MEETINGS.

AMERICAN WATERWORKS 
Thirty-sixth annual convention to be held in 
City, June ath to 8th. Secretary, J. M. Diven, 47 
Street, Troy, N.Y.

associatt°v>
\.\l

At a meeting on March 6th of the general Se<D ,j 
of the Manitoba Branch of the Canadian Society of 
Engineers Messrs. W. G. Chace and M. V. Sauei

interesting review of the present and proposed hy ^ 
electric development in the Niagara Falls district. 
differences in the various plants were pointed out, sp6 jc 
features were discussed, and the advances made in e eC 

transmission within the last twenty years

an

wefe
power 
dealt with.

VANCOUVER BRANCH, CANADIAN SOCIETY 
CIVIL ENGINEERS.

Detailed description of the government’s great 
ing drydock at Prince Rupert, largest but one ° c, 

. Canadian docks of a similar type, the Montreal cons ^ 
tion being slightly more imposing was given by L fl|[ 
Pillsbury, of the engineering staff of the Grand tj,e 
Railway and engineer in charge of the construction 0 gf 
northern dock, before the members of the Vane ^ 
branch of the Canadian Society of Civil Engineers at 
meeting in the Board of Trade rooms. ^0ul

The dock has a lifting capacity of 20,000 tons, ‘ ^ 
the tonnage of a steamer of 650 feet. It is 'n-t*ir?<;nde' 
tions, each one capable of being sunk and lifted jfi 
pendently for the accommodation of smaller vesse • ^
connection with it there is a very complete p'1'1’1 
eluding light and power plant, machine shop an 
building plant. The cost of the whole plant, d°c' 
all, had been $2,600,000, but the cost of the d°c 
its accessories was about $800,000.

SAMUEL G. ALLEN has been elected president 0 
the Franklin Railway Supply Company, and Mr. Joel • 
Coffin, formerly president, is now chairman of the boar • 

J. E. RICHARDS, general auditor of the London 
and Port Stanley Railway, has been appointed manager 
and treasurer of the road, succeeding F. T. LEVE 
SUCH, who resigned. Mr. Richards was formerly Wit 
the Chatham, Wallaceburg and Lake Erie Electric Ral
way.

OBITUARY.
vingCHARLES H. CONERY, well known as a pa 

contractor, died last week in Guelph.
WM. NORRIS, manager of the Chatham, Walla‘S 

burg and Lake Erie Electric Railway, died in St. Josep
fifty years old, and was for-

Hospital, London. He was 
merly connected with the London Street Railway Com-

ofpany.
THOMAS TOMLINSON, head of the firm 

Thomas Tomlinson & Son, iron founders, Fredeim
in the -Western

The deceased was to
Street, Toronto, died on February 22 
Hospital, following an accident, 
years of age.

the lily is a very true saying, but a little touch of white 
paint over any disfiguring marks will make it a great 
deal more presentable—at a distance, anyway, and that 
is how our tourists see things.

When the returned tourist talks is when his value 
to the railroads is at its highest. His friends may be 
just waiting to settle the much-discussed question of 
“where to go” when he tells of his travels. They pro­
bably only need a little encouragement in certain direc­
tions in order to make them decide.

Some work is done on the railroads in the spring, 
but it is generally of a utilitarian nature. It is usually 

before the efforts of trackmen and station agents 
evident, at least to the travelling public.

summer
are

ALTITUDES IN CANADA.

The Board of Railway Commissioners have taken, 
a step in the right direction in their recent order, in which 
all railroad companies when submitting profiles of their 
roads or extensions, must base all elevations shown 
thereon to Mean Sea Level. This will apply to all lines, 
commencing, terminating or intersecting with any of the 
lines âs listed in White’s “Altitudes in Canada,” a work 
which has been widely distributed. This will tend to 
spread the network covered by “Altitudes in Canada, 
and will be of inestimable use to engineers who will, in 
the future be commencing some work from a point which 
is already listed in the book. The order also stipulates 
that any line touching tide water must show elevation 
above Mean Sea Level.

It would be of advantage to engineers if all works 
on with a common datum, and it would be 

interests to include not only railroads but
Of course, 

We

were
in our own
any engineering work in the above order.

will still have to resort to the old stump B.M.
it to be elevation 100.00 in out-of-

we
usually assume 
the-way places, but wherever possible we should carry 

the elevation in respect to Mean Sea Level.on

SASKATCHEWAN LAND SURVEYORS.

The officers of the Saskatchewan Land Surveyors 
Association elected at the annual convention in Regina 

: W. R. Reilley, Regina, president; R. W. E. Loucks, 
Regina, vice-president; H. G. Phillips, Regina, secretary- 
treasurer. Four councillors were elected as follows: W. 
M. Stewart, Saskatoon; E. W. Murray, Regina; W. 
Thompson, Grenfell ; and F. Lamb, Saskatoon. P. W. 
Brown, of Saskatoon, and S. Young, of Regina, 
appointed auditors.

are :

were

PERSONAL.

E. E. FORGEUS has been appointed purchasing 
agent of the Eastern Car Co., New Glasgow, N.S.

T. V. McCarthy, B.A.Sc., of the Waterworks 
Department, Toronto, has enlisted for overseas in the 
43rd Howitzer Battery.

H. S. PHILLIPS, formerly chief draftsman in the 
Sewer Section, City Hall, Toronto, has accepted a similar 
position with the Canadian Nitro Products Company.

Lieut.-Col. CHARLES H. MITCHELL, C.E., M. 
Can.Soc.C.E., Toronto, has received from the French 
government the officer’s cross of the Legion of Honor.
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Kennedy Rocid} Scarboro Township, 

York County, Ontario. 
Tarvia filled macadam.Cheaper 

than Plain Macadam—
wheels which disrupt a plain macadam sur­
face, merely roll down a tarviated macadam 
and make it smoother. The tarviated surface 
is waterproof and frostproof, and will not ravel 
when rain torrents sweep down steep hills.

'T'ARVIA is always cheaper in the long 
* to bond a macadam road with than water. 

Sometimes Tarvia as a binder does not add 
anything to the first cost.
The York County Highway Board, York 
County, Ontario, built about five miles of 
Tarvia macadam in 1915 and found it two 
cents a square yard cheaper than waterbound 
macadam cost them in 1914.

run

1
1

There are three kinds of Tarvia. “Tarvia-X" 
is very heavy and dense, used as a binder in­
road building as in the above instance, and 
the most thorough and permanent of the 
Tarvia treatments. “Tarvia-A” is a lighter 
grade, used for hot surfacing applications. 
“Tarvia-B”, which is fluid enough to be 
applied cold with modern spraying apparatus* 
is for dust prevention and road preservation.

g

not unfamiliar. The TarviaSuch figures are 
displaces a certain amount of stone and re­
duces the amount of rolling required. The 
excessive use of water, often difficult to pro­
vide, is done away with. The Tarvia often 
makes possible the use of a cheaper stone 

may not make a good road by itself 
buc will give excellent results when there is a 
Tarvia matrix to prevent internal attrition.

m

i
In addition to the five miles of “Tarvia-X" 
macadam mentioned above, the York County 
Highway Board in 1915 coated six and one-half 
miles of the Kingston Road with “Tarvia-B”. 
This is one of the best roads leading out of 
Toronto.

Booklets on request. Address our nearest office.

■which

■
Plain macadam is not fitted to stand the 
stresses of modern traffic but a tarviated road 
is automobile-proof. The swiftly driven

Special Service Department

The advice of these men may be had for attention, 
interested.the asking by anyone
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manufacturing company, limited
.VANCOUVER

THE PATERSON mWINNIPEGTORONTOMONTREAL 1
CARRITTE-PATERSON MANUFACTURING CO., LIMITEDTHE

SYDNEY, N.S.HALIFAX, N.S.ST. JOHN, N.B. 1
IIIIIIIIIIIIIIIIIIIIIIIIIIIMMIIMM^^



THE CANADIAN ENGINEER Volume 30.362

Good Roads
Deserve Good Culverts

Specify Mimico Culvert Pipe
VITRIFIED—OUTWEARS THE ROAD

4 in. to 24 in. always in stock

Ontario Sewer Pipe Company, Limited
Mimico, Ontario
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1Two of four storage tanks for fuel oil built from stock plate for Wm. Kennedy & Sons, Collingwood. Dimensions, 12' diameter, 24' high-I
Ii
i
I

ALL KINDS OF PLATE STEEL CONSTRUCTION FOR 
MUNICIPAL, RAILROAD AND FACTORY SERVICE |

Water Tanks—Standpipes—Stacks—Oil Tanks 
Riveted Steel Pipe — Penstocks, &e., &e.

5

i
The Toronto Iron Works, Limited j

— sI=_ Toronto |(j
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