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I N the construction and maintenance of a railway the 
cross tie is in itself an almost insignificant item, but 
when one considers the fact that the railways in 
Canada have to face an expenditure of over io million 

per annum on ties alone, they have a bearing on 
he economics of railway man- 

agement of much greater im
portance than would at first ap- 
Pear possible. This expenditure 
s one that is increasing every 
year. The statistics are not yet 
Available for the year 1913, but 

e amount actually spent on 
le., by the steam and electric 

rauways of Canada was $5,- 
.540,769 in 1911, and $9,373,869 
.? *912, an increase of 69%, so 
hat there is

the figure for 
over

the total expenditure of Canadian railways on ties. The 
average cost per tie of all the ties used in 1911 was 39c., 
and in 1912, 44c., and with the prices prevalent during 
19x3 there is little doubt but that there will be a similar 
increase in the average price for the year just passed.dollars

c
&

d> \\
o Xi

55sC — 'TA-
no doubt but that

Z1913 will be well 
the $10,000,000 mark.

V A/ mm>I
The

Crease
causes of this large in- 

are many, but the most 
Prominent are: (1) The larger 

Umber used ; (2) increase of 
t ost per tie ; (3) increased use of 

more expensive hardwood 
and (4) the shorter life of 

Analyzing these items 
ceParately, the first needs little 
n°mment as the increase is a 
atural one due to the growth 

railway mileage ; a small pro
portion of this item is also ac
cented for by item (4), namely, 

the shorter life of ties. 
m *oc increased cost per tie is 

°st]y caused by the greater de- 
S^nd and diminishing supply.
So016 years ago the supply was 
tie Unbruited that practically no 
and Were *mPortcd into Canada,

'•be railways could obtain
p y.nfarly all they might require from points in close 
of hXlmity to their own lines, thus reducing the cost 
her au*a£e- But in recent years the available supply has 
f,a(j0rne reduced and localized so that the railways have 
qu to import ties to quite a considerable extent, large 
mile11 Ies southern hard pine being brought over 1,500 
im CS lrom Louisiana and Georgia. In 1912 the value of 
'mported ties
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Fig. 1.—Rocky Mountain Forest Reserve.

There has been a steady increase in the use of 
hardwood ties to replace the softer kinds previously used. 
At one time there were more cedar ties used than any
other kind, but in later years the number used has 
fluctuated considerably, while there has been a steady 
increase in the number of hardwood ties used, such as 
the oak and hard pine. In 1911 the percentages of these 
two kinds were 1.0 and .003 respectively of the totalwas approximately $1,700,000, or 20% of
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As is naturally to be expected, both the railways and 
the governments are doing a great deal to counteract 
this tendency of increased expenditure on ties and tim
ber, and briefly summarized, the following are the 
methods adopted for this end : Government legislat’on 
and conservation of forest lands ; the maintenance of 
suitable tree plantations by railways ; the reduction of 
mechanical wear by screw spikes, tie plates, etc. ; the 
chemical treatment of ties to prolong their life ; and the

number used of all kinds, while in 1912 these percentages 
increased to 4.4 and 3.1 respectively. There are about 
19 different kinds of wood used for ties in this country 
and Table I. gives the approximate percentage of each 
kind used.

Table I.
Percent

age. 
... 36.5 
... 15.6 
... 10.2

Properties.
Light, soft and durable 
Light, soft and durable 
Hard, strong and durable 
Light, soft, not strong or dur

able, brittle '...........................
Heavy, strong, hard and durable 
Heavy, strong, hard and durable
Tough, hard, strong ..................
Light and soft ...............................
Hard, tough, elastic and durable
Light, soft, not strong ..............
Very hard, strong, tough, not

durable .................................
Light, soft and durable ..............
Tough, heavy, hard and not dur

able .......................................
Soft, uniform and durable ....
Heavy, strong, hard .....................
Heavy, strong, not durable ........
Soft, light, not durable ..............
Soft, light, not strong ..............
Heavy, hard, very strong..............

Kind. 
Jack pine 
Cedar
Douglas fir 
Hemlock

9.1
8.5 ITamarack 

Western larch
Oak ............
Eastern spruce 
Hard Pine .. • 
Chestnut 
Beech ........

5.6

4-4
3-9
3-i
1.2

0.5
0.4 ■ 1Western cedar 

Maple ........
0.2
0.2White pine

Birch ..........
Red Pine 
Balsam fir 
Western spruce 
Elm ..............

0.2
0.1
o. 1
o.i

mmO.I

Although the jack pine, cedar, and hemlock have 
prominent positions in this table their use is practically 
limited to tracks where the traffic is light, the railways 
in Eastern Canada having practically discarded these 
softer woods in favor of oak and hard pine, which are 
better able to withstand the heavy traffic common to 
these lines.

Fig. 3.—Effect of Spike on Tie After One and Three 
Years’ Service.

of ties of other materials than wood. It might be 
said that practically all these methods are still in the ex
perimental stage, but it is of interest to note what has- 
been done on these lines.

The Commission of Conservation of Canada has 
done considerable work in the past few years towards the 
conservation of the timber supply of the Dominion. In 
the year 1911 the attention of the Commission was 
largely paid to the prevention of forest fires, and from 
careful investigation it was found that about 34% of the 
forest fires to which causes could be assigned had been 
started by railway locomotives. As a direct result of 
this, an amendment was made to the Railway Act re
quiring railway companies to establish and maintain a 
service of fire rangers whenever so ordered by the Board 
of Railway Commissioners, and also requiring the rail
ways to pay damages within certain limits for any fires 
caused by them. In addition to this legislation, a great 
deal was done in connection with forest reserves, and as 
a result the Rocky Mountain Forest Reserve Act was 
passed setting aside 17,900 sq. mi. in Alberta on the 
eastern slopes of the Rocky Mountains for a perpetual 
forest and game reserve. This national forest being the 
largest and most important in the Dominion, is worthy 
of a few words of description. As shown in Fig. 1, the 
eastern boundary is approximately defined by a line at 
elevation 4,000 ft., the western boundary is determined 
by the Interprovincial boundary, and the reserve rises to 
the west to peaks as high as 10,000 ft. The timber lit*6 
is at an elevation of about 7,000 ft. The most useful 
trees found in this tract are the Engelmann spruce, the 
Douglas fir, and the Lodgepole pine. The Engelmane 
spruce is a tree with a light, soft wood, not very strong 
and found only in high altitudes. The Douglas fir is of 
the same species as some of the largest trees in the 
world, but does not reach such a size in the nations

use

: 33
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Fig. 2.—Effect of Driving Spike in Oak Tie.

The fourth item on the list of causes of the increased 
cost of ties to railways is the shorter life of ties. This 
at first may not be apparent, but it is nevertheless true ; 
the actual time it takes for a tie to decay is no less to-day 
than it was in the past unless the decay is hastened by

and that is what actually hap- 
As the traffic and tonnage over a track increases,

some extraneous caus 
pens.
so does the rail cutting and mechanical wear of the ties, 
and once the wood fibres are damaged in this way vege
table decay sets in much quicker, and the life of the tie 
is shortened by this decay, as well as by the mechanical 
disintegration.

A
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park as elsewhere. They average about 150 ft. high and 
3 to 5 ft. in diam. The wood is usually very hard and 
strong and is useful for ties as well as for heavy con
struction work, piles, etc. The Lodgepole pine is a very 
rapid growing tree, has a strong wood and is used a 
great deal for all kinds of construction purposes.

A number of the larger railways of the United 
states have been carrying out experiments with planta- 
'ons of their own on their outlying and other lands. In 
table II. is given some of the work done and the cost 
°f planting the trees.

effects after one and 3 years’ service. One method of 
obviating this damage to the wood structure of the tie 
is to bore a hole in the tie slightly smaller than the spike 
itself, so that when the spike is driven in the usual way 
there will be practically no damage to the wood fibres. 
The resisting power of a spike driven into a bored tie 
is very close to that of a spike driven in the ordinary 
way. (See Table III.). The comparatively small amount 
of damage that is done to the tie by a spike driven into 
a bored tie is shown in Fig. 4. Another method which 
has been largely experimented with is the substitution of 
a screw spike for the ordinary cut spike, 
spike is being adopted as a standard by some of the 
railways in the States to be used in conjunction with tie 
plates. The screw spike can be used either as a direct 
fastening to the tie, or, as is almost invariably done in 
Europe, it can be screwed into a wooden plug or “dowel” 
first screwed into the tie. The question of the advantage 
or disadvantage of the dowel is one on which there is 
considerable difference of opinion, but the tests show that 
the screw has a greater holding power when used in con
junction with the dowel than when driven directly into 
the tie. Since the advent of chemically treated soft wood 
ties,. the hardwood dowel has a distinct advantage of 
distributing the strain over a large area of the soft wood 
and also permitting the preservative chemical to reach 
the innermost pores of the wood at the point where it is 
most required. A standard screw spike used with and 
without a dowel is illustrated in Fig. 5. Table III. gives 
the holding power, as obtained by tests, of different 
kinds of spikes.

The screw
Table II.

Railway and Location. Cost of
planting per 1,000.

Kind of First cost 
Trees. per 1,000.

p* and S. F. at San Deguito, Cal. Eucalyptus 
p “ a°d Q., Ottumwa, Iowa 
Pennsylvania, various

$20.00$10.00Catalpa 
Locust and 

Red Oak 5.00 5.00
f Catalpa ) 
J Walnut I 
) Locust j 
l Poplar J

*-• and N., various 23.005.00

?• L- and W. In N. J. and N. Y. Yellow Locust 23.00 
o’ and S. A., Texas Catalpa 16.70
southern, Wolf Trap, Va. .. 19.40
vrlc^* Cent., various 
S’ Aand W., Ivor, Va. 
o1aj and A. P. Ry„ Skidmore, Tex.

• L. and S. F., Farlington, Kan.

12.00
12.00
7.80

10.46
27.10

12.65
11.60

It will be noticed that the catalpa, locust and eu- 
calyptus (or red gum) trees are
lhe railway plantations. These are trees which were 
Until recently little known or used, but owing to many 
. lnds of trees which were formerly quite plentiful, becom- 
lng more or less scarce, attention had to be given to 
those trees which would give the best results under 
artificial conditions. These trees all have the same pro- 
Perty of very rapid growth. On the Atchison, Topeka 
and Santa Fe Railway ranch at San Deguito, Cal., 500 
trees

the ones most favored for

Table III.
Mean.

_ Lbs.
Square spike in unbored tie .... 4,558
Round spike in unbored tie 
Square spike in bored tie 
Round spike in bored tie 
Screw spike in bored tie .
Screw spike in oak dowel

Maximum.
Lbs.

6,826
6,066
5.8io

6,940
10,842
9,724

are planted every year of the blue gum and eu- 
?a]yptus species. This tree is a native of Australia, but 
ls successfully reared in California. It grows in low, 
swampy ground and also equally well in dry, arid moun- 
ain Plains. It needs a warm climate as the young trees 

^nnot withstand more than 2 or 3 degrees of frost.
rCshly cut, the wood is pale in color, heavy, hard, 

uurable, and very difficult to split. It is expected that 
b.y the time

2,478
4,082
4,io8
6,916
8,170

Tie Plates.—The use of tie plates is becoming 
general on all the larger railways every year. A great 
many experiments have been made in order to determine 
the best type for use under varying conditions, but un
like track rails, the tie plate has not yet reached the 
stage of being standardized by any of the large engineer
ing or railway institutions, and one well-known manu
facturer of tie plates, who started with about 2 or 3 dif
ferent styles, is now manufacturing 40 or 50 different 
kinds, some of them so similar that when placed side by 
side it is difficult to pick out the original plates from the 
more recent innovations. There is a great deal of dif
ference of opinion on all the different points necessary 
to make an ideal tie plate. For instance, taking the 
under side, there are the questions of the proper number 
of flanges, their depth, position, and whether they should 
be longitudinal or transverse, or whether some form of 
claw is not preferable to a flange ; or again, some advo
cate a tie plate with a perfectly smooth bottom. Taking 
the upper surface without considering the problem of the 
shoulders there are the questions, should it be smooth or 
corrugated, channelled or bossed? Even with regard to 
the spike holes there are points of difference in the 
standards of almost every railway.

The purpose of a tie plate is to distribute the load 
from the rail over a larger area of the tie than that 
covered by the base of the rail in order to reduce the 
abrasion of the tie by the cutting of the rail ; to prevent 
decay of the tie from the

more

the trees are 20 yrs. old, they will yield 8 
Per tree, in addition to a quantity of by-products 
catalpa tree is a native of the Mississippi Valley, 

th 1 bas been naturalized in many other localities east of 
.e Rockies. The wood is coarse, brittle and not very 
r°ng, but is very durable in contact with soil. The 

d.ees grow from 40 to 60 ft. in height and 3 to 6 ft. in 
m-> with well formed trunks and large white, faintly 

t; 1 ed flowers. The yellow locust trees are widely cul- 
t^ated in the States east of the Rockies. The wood is 
It h ’ ^urabie> and unequalled for torsional strength.

as been classed in the first rank of American woods. 
de 6 trees develop very rapidly but are subject to the 
Ration* of insect borers. They grow from 50 to

ex *!rotect,on of Ties From Mechanical Wear.—Many 
elim-r,IT1?nts bave been made and remedies suggested for 
ag. ln_ating the damage done to a tie by such external 
din n°Ies as tbc spike, rail-cutting, etc. When an or- 
br(>k ^ cut spike is driven into a tie the wood fibres are 
sPikei"’ t0rn a°d generally disrupted. At the time the 
but e 18 bfst driven the damage is comparatively small, 
ar>d tn t'!Tle Passes decay sets in with greater rapidity 
is j,. e t*e becomes rotten around the spike. In Fig. 2 
an uj trated the effect on an oak tie of driving into it 

*" nary cut spike. In Fig. 3 is shown the resulting

ties
The

height and 2 to 3 ft. in diam.

same cause ; and also to assist



curved track will lengthen the lifetangents as well as on 
of cross-ties to 2 or even 3 years, and in the meantime 
the track will have been maintained in better surface and 
line and at less cost than could have been done without 
the plates. The averages of the results obtained of 
measurements of the abrasion of ties by rail-cutting are 
given in Table IV.
Table IV.—(White Oak Used for Ties Throughout) 

Abrasion of Ties by 85-lb. A.S.C.E. Rail, 
Without Tie Plates.

Outside 
edge of base edge of base 

of rail.
Remarks.Age.Traffic.Alignment. of rail. 

I in.
8 in.
§ in.

Single track 
East Bd. track 

Inner rail, yard 
track, outer rail 
tie plated, no 
abrasion 
East Bd. track

7 to 8 yrs
8 yrs.

Light

Tangent
8 in.Curve (slag 

ballast)

in.è in. 
1-1/16

HeavyTangent
,, (gravel ,, 

ballast)
5 deg. curve Heavy

in.

3/16 in. Inner rail, outer 
rail tie plated, 
no abrasion. 

Fast Pass, trains

I in.

Light2 „ „
Tangent 
8 deg. curve Tie plate on oppo

site ends of ties, 
no abrasion.

The requirements of a tie plate in general are as 
follows : The plate must be rigid enough to equally dis
tribute the rail load over that part of the tie which it 

If the plate is too thin it will buckle and the 
load will be transferred to the tie through a thin strip 
of metal the same width as the base of the rail, and the 
value of the plate for distributing the load will thus be- 

nil. The tie plate must be rigidly held to the tie 
to prevent dirt and water collecting between it and 

the tie, and a great many railways favor the plate being 
so well embedded into the tie by means of flanges or 
claws so as to assist in the lateral displacement of the 
rail. In the case of flanges being used they should be

covers.

come 
so as

in keeping the track to gauge and line on curves and 
places where there is a tendency of the rails to spread. 
By fulfilling these requirements the tie plate has the 
great advantage that it enables a comparatively soft tie 
to be used to advantage in places where the traffic is 
heavy, and in addition to this it will also prolong the 
life of a hardwood tie. A sub-committee of the American 
Railway Engineering Association devoted a great deal 
of time to the special study of this subject and took 
measurements of the actual abrasion of ties in service 
with and without tie plates. The opinion formed by this 
sub-committee was that flanged tie plates of suitable 
design, width and thickness, and properly applied on

El

BlS?-.-

Fjd. 4.__Cut Spike Fig. 5.—Screw Spike in Bored tie
(left) and With Dowel (right).in Bored Tie.

deep enough to grip the wood but they should not be so 
deep as to damage the wood fibres, and when the flanges 
are placed longitudinally they help very considerably to 
make the plate rigid and the thickness can consequently 
be reduced.

In Table V. reports to the American Railway En
gineering Association have been compiled to give a gen
eral idea of the different standards adopted in 1913 by 
the larger railways of the continent. A great deal of 
the variation is in the minor details and it must be borne 
in mind that what is suitable for one purpose would be 
absolutely unsuitable under different conditions. It is 
probable, however, that more universal standards will be 
adopted in the near future.

Table V.
No. of Outside 
holes dimens, of plateRailway Type of plate

A. T. & S. F Pronged or cor- 
rug’d, transverse 
flange* .......... 4 0x7%

Al. Cent. & Hud. Bay.Sellers patent ... 4 8}4x6-8o-lb.
B. & 0. 3 jxy-ioo-lb.

2 8 J4-8o-lb.
. Various 

Bangor & Aroostock.. Claws 
Boston & Maine .... Longitudinal 

flange 5 8%x5-8s-lb.
gxs-ioo-lb.

4 9X7.

4 8%x6-go-lb.

4 8%x6>é.

3 6j4x6-8o-lb.

B. R. & P. Claws ....
C. C. C. & St. L...........Longitudinal

flange
Chicago & Gt. West’n. Longitudinal 

flange
Chicago & Alton .... Corrugated 

Sellers
C. & N. W..................... Corrugated Sellers

pat. bottom ... 2 gxô-ioo-lb.
Sellers pat., also 

transverse flange 2 gxô-ioo-lb. 
Sellers pat., also 

corrugated .... 4 8 >4x6%-80-lb.
4 8%x5-8o-lb.

and

C. B. & Q.

Can. Pac. Ry.

Denver & Rio Grande. All types 
Frisco Lines Longitudinal 

flange*
Transverse flange 4 8%x6>4-go-Ib.
Longitudinal 

flange

4 8%x6%-8o-lb.
Gt. Northern 
Grand Trunk

. 4 gx6-ioo-lb. 
8MxS-8o-lb. 

Flat bottomed .. 4 8^x5^.
Transverse flange 3 gxy-ioo-lb. 
Claw

111. Cent. 
Lehigh Valiev 
L. & N. ...'. 2 8x6-90-1 b.

7%x6-8o-lb.
Longitudinal

flange
Long Island

4 9x6-ioo-Ib. 
8x6-8o-lb.

......... Flat, and corru
gated .............

......... Transverse
flange* ..........

Miss. Pac.
4

Mich. Central
3 gx6-ioo-lb 

gxg-ioo-Ih
Longitudinal, for 

tans, and curves
less than 3 deg. 3 8%x6-qo-lb.

Pronged for curves 
over 3 deg. ... 2 8%x6-go-lb.

Northern Pac.

Northern Pac.

Norfolk & West’n .... Longitudinal
flange ............

One Longitudinal 
flange .............

4 9%x6-ioo-lb.

4 9x6-1 oo-lb.
8%x6-8o-lb.

National of Mex........... Flat bottomed .. 4
Pennsylvania, East ..Transverse flange 6 t3%x 7-ioo-lb-
Pennsylvania, West .. Pronged ............  4 qxy-ioo-lb.
Philadelphia & Read’g.Flat bottom ---- 4 10x7.
Pittsburgh & Lake E.. Flat bottom* ... 4 814x7.
Rock Island Lines ... Flat with screw 

spikes, trans. 
flange, with cut
spikes* ..........

Sellers patent ... 4 8 >4x6.

New York Cent.

4 9%x6%-ioo-lb

T. & North Ont.
♦Cut spike and screw. In all other cases cut spikes only.
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. , From this table it will be seen that the great ma
jority of railways are using a tie plate with some form of 
a flange, corrugation or claw which penetrate the wood 
0» the tie, in preference to the smooth bottom plate. It 
aas been claimed that a plate with a flange tends to 
reak and check the tie, but the common experience 

seems to be rather to the contrary provided the plate is 
properly seated to the tie. There have been a great many 
oases put on record where ties with flanged plates have 

een removed from the track in a state of decay, but the

has a shoulder in order to relieve the spikes of the lateral 
pressure of the rail. At the other end of the plate the 
top slopes down slightly in order to drain any water off 
its surface ; to give the plate a grip on the ties it has 
corrugations running diagonally across its bottom sur
face. They are of moderate depth, as shown in Fig. 7, 
with the idea of enabling them to compress and grip the 
wood fibres without splitting open the tie, and admitting 
water and dirt. The plate takes sufficient hold on the
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Fig. 6.—Different Forms of Standard Tie Plates.
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T&.NO.Mich Cent-

of r<u°n un<^er f*16 plate has been no worse than the rest 
ev **e’ an<^ 'n many cases it has been found to be in 
Cl e.r ^tter condition. Advocates of the transverse flange 

aim that the longitudinal flange does not give the neces- 
Wh^ res*sfance to lateral displacement of the plate, 
to fFeas fh® transverse flange will give a big resistance 
(]0 ateral displacement and at the same time the flanges 
th n0t neecf to be deep enough to damage the tie. On 

e other hand, it is claimed that the longitudinal flange

wood surface to keep the track to gauge without pressure 
on the spikes.

In considering the relative merits of different tie 
plates the financial side of the question must not be 
looked. It stands to reason that the cost of the tie plate 
itself must not be so great as to negative any saving on 
the cost of the tie. It is difficult to put an actual value 
in dollars and cents on the services of the tie plate in 
keeping the track to line and gauge, but at the same

over-

Fig. 7.—Top and Bottom Views of Sellers’ Patent Tie Plate.

t,u f®? less damage to the ties, adds greatly to the 
j^c hng strength of the plate, and at the same time 
th eF>s the plate seated to the tie well enough to provide 
Ate oecessary lateral resistance. It will be noticed that 
■f., tellers patent tie plate is mentioned frequently in 

e V. This plate is rolled from wrought iron, the top

time the plate should increase the life of the tie to such 
an extent as to pay for its own cost, provided it is pro
perly designed and applied.

[The question of the preservation of ties by chemical 
treatment and the use of ties of other materials than wood 
will be dealt with in subsequent articles.—Editor.]
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CANADIAN SOCIETY OF CIVIL ENGINEERS

DETAILED REPORT OF THE PROCEEDINGS AT TWENTY-EIGHTH ANNUAL MEETING, 
HELD IN MONTREAL, JANUARY 27 
MR. PHELPS JOHNSON

28 AND 29TH — RETIRING ADDRESS OF
REPORTS FROM THE VARIOUS BRANCHES, ETC.

Mr. Bray ley asked if that account included the commuted fees. 
Prof. McLeod replied that it did not and that the commuted fees 
were very small.

Mr. Mitchell observed that in any case they would amount 
to several hundred dollars and enquired if that meant those who 
had become life members.

Mr. Brayley asked what was the total of the arrears fees. He 
noticed on Page 26 they were shown as $5,000. He desired to know 
what proportion that was of the total.

Prof. McLeod stated that a special statement would require 
to be made on that. It was carried forward from year to year. 
The auditor had thought that the Society had better keep that 
amount as representing the outstanding amount for arrears. He 
presumed an answer could be had for Mr. Brayley’s question and 
~:ven to him at the afternoon session.

Mr. Mitchell then asked how much of that represented arrears 
of over two years' standing.

Prof. McLeod agreed to include that in the afternoon return.
Mr. Brayley noticed an item of accounts outstanding, 

totaling $3,036, and asked if that was more than was general. Were 
they 30 or 60 day accounts, or did they run over a longer term?

Prof. McLeod replied that it was based largely on outstanding 
accounts entailed by printing.

Mr. Brayley stated that the Society had arrears fees and current 
fees, which,would be used, presumably, for maintenance. Then 
it had advance fees and entrance fees which might be used more for 
buildings. Were any divisions made or was the Society being opera
ted on entrance fees as well as current fees?

The President replied that he thought the total revenue had 
been just enough for the running of the Society.

Mr. Brayley made a suggestion that the Financial committee 
try to establish a more scientific basis of distribution for next year.

The President called attention to the fact that the surplus was 
only $646 and that the Society was running very close in the matter 
of finances.

It was moved by Mr. Mountain and seconded by Mr. Francis 
that the report of the Finance Committee be adopted.

Committee Reports.—The President then announced the 
next business as the reception and adoption of reports of Committees 
on Track, International Electrotechnical Commission, Reinforced 
Concrete, Sewage Disposal, Conservation and Testing Laboratories.

Prof. McLeod observed that it was customary for the chairmen 
of committees to present these reports, but that he had a telegram 
from Mr. Safford, Chairman of the Committee on Track, that he 
could not be present.

Mr. Francis, Chairman of the Committee on Concrete and 
Reinforced Concrete then presented the report of that committee 
re standard specifications for concrete and reinforced concrete, with 
the following letter of transmittal:

Mr. Francis.—In accordance with the instructions of the 
Council I beg to hand you herewith, for discussion by the member
ship of the Society, a preliminary draft of Standard Specifications 
for Concrete and Reinforced Concrete.

Owing to the immense amount of work involved in the prepara
tion of a Standard Specification for Concrete and Reinforced Con
crete, the Committee has been unable, in the time at their disposal 
since their appointment, to complete a document with which they 
feel entirely satisfied. In view of the fact, however, that the last 
Annual Meeting expressed a desire to have a standard specification, 
and that it is highly desirable that such a document should be avail
able to the membership, the Committee recommends the adoption 
of the draft now submitted, after it will have been discussed by 
the membership.

At the same time the Committee respectfully requests that it be 
continued for another year in order that the work may be perfected, 
and that further knowledge may be obtained regarding shear action 
in beams. Should the request be granted, Mr. Morssen has kindly 
consented to make a number of test specimens upon which Professor 
Brown and Professor Mac Kay have been good enough to undertake 
to experiment, in order that this subject may be more fully under
stood.

The twenty-eighth annual meeting of the Canadian Society of 
Civil Engineers opened on Tuesday morning, January 27th, with an 
attendance that almost filled the auditorium of the Society's head
quarters at 176 Mansfield Street, Montreal. Registration continued 
throughout the first two days and an exhausted supply of member
ship badges indicated that the attendance well exceeded that which 
had been anticipated.

The President, Mr. Phelps Johnson, was in the chair at 
Tuesday morning’s session.

The meeting was called to order at 10.30 a.m. and the minutes 
of the last annual meeting were read and adopted. The President 
announced next order of business to be the appointment of scruti
neers for votes for Officers and Members of Council. The following 
names had been suggested, viz., Messrs. J. Ewing, G. E. Fiset, 
R. McKillop, S. Blumenthal, V. A. G. Dey, B. Stewart, H. P. 
Borden, and B. O. Eriksen, and the pleasure of the meeting that 
they be delegated for the work was ascertained. In addition it was 
stated that scrutineers would be required for the amendments of 
by-laws. It had been suggested that Mr. E. C. Kerrigan take charge. 
He would need three or four assistants. The names of Mr. J. S. 
Hall and Mr.Robertson had been suggested. The President secured 
the concurrence of the meeting in the selection, together with power 
to add one or two to their numbers.

The President then reminded the members that they had been 
handed the report of the Council, and asked that it be received so 
that it might be open for discussion. It was moved by Mr. G. A. 
Mountain that the report be received. Mr. Leofred observed that 
there was a slightly larger attendance at the last annual meeting 
than this year, and wondered if a number of the western members 
were absent because they were dissatisfied with the place of this meet
ing. At the last meeting, he stated, a very large majority of them 
wanted the meeting to be held in the West, and it appeared to him 
that the ignoring of their wishes had caused the smaller attendance.

Mr. Rust stated that this matter was explained to the Western 
members, and it had been decided to go to the West next year, and 
that he had heard no expression of disapproval from any members 
from the West. They were perfectly satisfied that the Society 
should meet out there next year, and were not dissatisfied with the 
arrangements.

The President added that the action of the Council in not going 
to the West this year had met with the entire approval of the Vic
toria branch. At the time the post card vote had been proposed 
and sent out no one considered the fact that there would, perhaps, 
be two new transcontinental railway lines in operation to the coast 
next year, and it was not considered that the San Francisco Expo
sition would be in progress together with an Engineering Congress.

Report of Council.—The meeting then received the report 
of the Council. It was moved by Mr. Rust and seconded by Mr. 
Butler that the report be adopted.

Mr. Brayley asked if this report included the financial statement. 
Prof. McLeod replied that it was only as far as page 17 of the report 
that was then under consideration. Mr. Rust’s motion carried 
and the report was adopted.

The President then announced that the report of the Library 
Committee was before the meeting and asked for any comment in 
connection with the report of the Library Committee or the House 
Committee.

Moved by Mr. Marceau and seconded by Mr. Brown that the 
report be adopted.

The President brought up the report of the Financial Committee 
to be found in the same pamphlet (pages 26 to 30). The statement 
of revenue and expenditure was on Pages 26 and 27; assets and 
liabilities on Pages 28 and 29, and on Page 30 was given the cost 
of the new building up to date.

Moved by Mr. Papineau and seconded by Mr. Lawrence that 
the report be received. It was then opened for discussion.

Mr. Brayley asked the meaning of the $5,000 on Page 26 of 
the assets and requested that it be explained.

Prof. McLeod explained that the Society had that much cash 
in the bank bearing interest. If it were put in the ordinary 
current account it would not be bearing interest.
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University of °f Tof°nto' Ecole Polytechnique and the
and reinforopH Iamtoba, as web a? those engaged entirely in concrete
w°rk and in prta^^“fUCt,°n’ ^ construction' in bridSe
beenIsnen<; °ur work' “p?n which a great deal of time has
members vp™ lV” ,pnva[e a.nd ln committee meetings by many 
tive docu'mprJ hberal use has been made of all the latest authorita- 
m FrenchTnH r°n subJect- only in the English tongue but 
■fortunate in h German. ]n addition the Committee has been most 
literature. “ g Mr' Morssen search also the Austrian and Swiss

As called for in Section 6, it is, no doubt, preferable that only 
resh water should be applied to reinforced concrete, until further 

experiments have been made to determine the influence of the salt 
water^ but for many mass concrete works, salt water is quite per-

With regard to the other

sSpiBsm
more exact calculation is made, the calculation shall be based upon 
the following assumptions”; and placing Section 30, which is also 
fnH61? jSSUI?P,t‘?n;-f°r the peculation, as “g”; also leaving out the 
2nd, 3rd and 4th lines under “d”, as these lines do not contain a
gfveifinThifsertion S‘mP'y 3 l0gica' conc,usion from the premises

. ,,TbÇ 2nd line of Section 20 I would suggest should be changed 
t°, A slab at the compression side of a beam may be 
aad aft=r, the last word in the first paragraph, might perhaps be 
added, When the main reinforcement of the slab is parallel to the 
beam, only half of the above given widths should be taken as an 
integral part of the beam. I would recommend that the three first 
lines of the 2nd paragraph of Section 20 be left out, as in many 
designs the slab is placed at the bottom side of the beam over the 
supports, and so would not agree with the paragraph as it stands. 
The same would be the case if there was no reinforcing in the com
pression side over the supports, which is not impossible.

In reference to Section 21, I would submit to the Committee, 
if, in the interest of the public safety, it would not be advisable to 
a?°pt .soa?e regulation for flat slabs, perhaps in line with those 
given in the building code for the City of Cleveland.

Section 23 does not state the size of the test piece from which 
inttafinaMraft"81^8 are" determined; this will no doubt be added

Section 31 gives the physical properties of the steel reinforce
ment, but does not mention the chemical requirements. They are 
of course, generally agreed upon, but as they can be given in a few 
Unes I would submit that they should be stated.

dbe first line of Section 33 states that “not more than three 
parts of sand shall be added to one part of cement”; this applies to 
plain concrete structures, the mortar in reinforced concrete work 
is determined by Sections 36 and 37. The requirement that the 
mortar shall not be less than 1:3 is a rather severe one, mixtures 
1.4.8 or even 1:5:10 have been and are being used with satisfactory 
results in numerous cases, where the stresses in the concrete are 
insignificant, i.e., the main point is weight. For all structures of 
any importance advance tests should be made compulsory in order 
to determine the voids and the proper mixture of the aggregates.

In Section 45 it is stated, that “the foundations shall be at 
least as large as the dimensions on the approved drawings " I 
wou d suggest that these words should be left out. Someone might 
think that this does not apply to the other parts of the structure.

Section 43 deals with the reinforcement in columns. As all 
experiments bear out the importance of a proper spacing of the ties 
and the hooping, I would recommend that it be said that the ties 
should not be spaced farther apart than the diameter of the column 
and in no case should they be spaced more than 12", and that the 
hooping in columns, where it is allowed for in the calculation should 
not be spaced more than 1-8 of the diameter and °

Gdkspie and oTcatorakh.’ * MacKay' Mr' Rolph' Mr-

:Pages'0iQ8a-)mmirCtï copy of this report members are referred to 
E4ineer.) 203 ° January '22nd- 1914. issue of The Canadian

the ComJhflCik then movXd that the report be received, and that 
;tl°ns to make a fina° report n6Xt annual meeting with instruc

ts nek' suggested an amendment, if acceptable to Mr.
•of other ZltV that the committee confer with similar committees 
of Civil p£?eering s"c!cbcs' especially with the American Society 
lnvestigatinn«ne?rS and IastltV.tlon of Givil Engineers, now making 
Work, and ™ V °n? slm.llar h,nes- with the idea of unifying the 
best results kmg ” universaliv wide in scope, thereby getting the

lncludino repl.led that be would have very great pleasure in
able, but Vw A°Wn s su?gestlon with the motion if it were practic- 
of the other «t, ,C COn!.mlltteC' had air.eady made use of the reports 
hnes. ThP /?cletlP which were working for a long time along these 
thing Pos,fkwmrnitt,ee adopted their symbols, and had done every- 
had been Hr,- tC tbe, work conform with what other societies
as closelv ° ng' T ,e work of other Committees had been followed 
Sc°tland hn+P?SS£ e’ not_0îl'y ln America, England, Ireland and 
Would be ir. m 5nance, Germany, Austria, and Switzerland. It 
document ~??Ct-Cakie’ ¥r' Francls thought, to have a complete 
ComposeH r»f lnsi°e . manY years. These committees were
of money at TSt en,lmeat engineers. They had a great deal
the assuirmtil t d!sp<?saI and thls committee had not. Following 
the present’d^f?frth!,-aSt annual meeting it had merely presented 
to go on Mr 0r dlscusslon- If this meeting allowed the work 
t Series of °,rtsen’ as stated, had very kindly consented to make
lessors of tfiP°na • bea™s ,or the McGill Laboratories and the Pro- 

A d srn«; niuerS^ty stat(;d their willingness to test them, 
discussion by Mr. Elmont followed:—

^ecification^ î’-TMr- Presldent. I would like to suggest that the 
Concrete S n-r n°w deal comprehensively with both plain 
SaV in the fir, Reinforced Concrete, should be arranged in such a 
°r Reinforee^ar-draft’ that the specifications for Concrete and those 

[j- , Led Concrete would be completely separated.
fPecificat?or,Were-bouîlctin on.e Pamphlet and the Reinforced Concrete 
ufi a f,.,.. Printed first, it would only be necessary to print in 

F°Uld be r,k Cb0tnS f°r p,ain Concrete; while further information 
‘Uforced rLn by references to corresponding sections in the re- 
tpnerete <^tr ,Cte specifications. As plain concrete and reinforced 
Çon would „Ct-Ure-s arf 50 Wlde,y different, I think that the specifica- 
C c°ntractnrSami,ln clearness and practicability by this separation. 
,? this Socint • 0 -1? to .build a mass concrete structure according
, e arram,, y S. specification for concrete structures, would, under 
0 meet nnri • mentioned, find all the requirements his work had 

jf . acr lts own heading and concisely defined.
!Pecificatian?Uld bc ,de<?ided that it was desirable to separate the 
Pecificati V would further suggest that the reinforced concrete 
*th the ", Prefaced by a responsibility clause in accordance 

As th eTa . practlcc followed by engineering societies.
’"stance hal specifications are arranged at present, Section 1, for 
^"btediv „ i Î? 3,1 structures in which concrete is used. Un- 
^ïicretç hn^11 * OI*tland Cement should be used for reinforced

!tructure aiW • ere economical conditions and the nature of the 
t;0t be ProhikkL?1 a9?ears t° ,me’ tbat natural or slag cement should 
p°n, while ,1, d'. Lhts could be mentioned in the concrete specifica- 
°rtland cementem‘°rCe<^ concrete specification would only permit

t-o-aÜ Pass' !'?'1 d is stated that the fragments of the crushed stone 
'^forced lrcular hole 2\" in diameter. The maximum size for 

lrrect, ak? ?Cret,e 18 glven in Sections 56 and 57, while it seems 
v.Mild s„?'rto.pIace these figures under Section 3 of “Materials." 
n, b- it m£’ithat instead of giving the maximum size of 2\", 

"tnber 0f J, be statad| might quite properly be exceeded in a 
atUre of ihl U?tures' tbat the maximum size depends upon the 
"te of th structure. It would, perhaps, be well to mention 

structures in which the size must not exceed 2 or 2 h"

never more than ï\".

or to the transmission of shear forces at the joint. If the Com
mittee decides to change this section it should be pointed out/as a 
miitter of precaution, that the web reinforcement should be anchored 
carefully both in the slab and at the bottom of the beam, and that 
the joint must not be too smooth and must be thoroughly cleansed 
before depositing the concrete for the slab.
wnrkT/ J«7k£0£dJTaSUî.es ’° aXoid fail"res in reinforced concrete
ereater oart ofbtheef the ,r.cgu atlons given in Section 63. the 
gy,eat®r part °‘ the failures which have occured being undoubtedly
rekf-°nl t .ear y yemoval °f the forms. Only a few other societies^ 
will seriirp°nCsete spec‘fi(:atloas contain such detailed rules as we 

, h , bome specifications make a distinction between 
slabs and beams over and under 10 or 15-foot span. This, I think
rosTwnV lm,ta,t,0n' norw that we are using slabs without beams’ 
resting only on columns of as much as 20 or even 25-foot span and
100!kotmari<rted remf°rced Concrete ^ms have reached the
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covered
The prov-

engineer and contractor were 
by specifications or not. 
ince threw upon the engineer and the 
contractor or architect, as the case 
might be, the full responsibility

defect that might develop within 
the exact time hav- 

He knew of

be discontinued an0the committee 
the matter left in the hands of the 
Council.

Elmont closed his remarks by 
that the allowable stress

Mr.
suggesting 
of reinforced concrete be reduced. Us
ing concrete of 1-2-4 mix—with hard 
limestone, the strength had been giv
en as 2,000 pounds. It had been sug
gested that 30 per cent, be taken 
which would give a stress of 600 
pounds to the extreme fibre. This 
made a concrete structure so heavy 
that it is almost prohibitive.

Mr. Lawrence stated that this was 
a big subject and that the committee 
had been working on it a compara
tively short time. He suggested that 
the matter be taken up in Montreal 
as well as by each of the branches, 
and that the discussions be turned 
over to the committee to sift as 
they saw fit and to make any 
changes that they might think wise 
in the specifications. They could re
port to the membership at large dur
ing the year. He felt that it would 
be unwise to adopt the specification 
as it stood.

Mr. Mitchell stated, as a member of 
the Toronto branch, that members 
were very anxious to discuss the spe
cification in Toronto, but that copies 
had arrived in Toronto a very short 

that they had had no 
He thought that if the

forREPORT OF BOARD OF EXAM
INERS. any

five or ten years 
ing slipped his memory, 
a case which had gone to the Privy 
Council.
tractor had the onus upon 
knowing the defects of the foundation 
which were not exposed. This was the 
spire of St. James Cathedral. In 
every state of the United Stattes ex
cept Louisiana, and in every prov
ince in Canada except Quebec, the ob
ligation was upon the contractor. He 
thought it would be of assistance if 
the Society could establish some sort 
of a standard in regard to specifica
tions.

Ex-The report for the Board of 
aminers was given by Mr. MacKay. 
He remarked that four examinations 
had been held annually in former 
years with only a small number of 
candidates in attendance. During the 
pasA year examinations had been 

and November.

It was held that the con- 
him of

held only in May 
The table in the report shows 
number of candidates in each 
ject, also the number who 
and the number who failed, 
thirds Of the candidates of the whole 
passed. There had been only one or 
two candidates present, on the prim- 

for the member- 
The standard so far

the
sub-

passed
Two-

ary subjects, i.e„
Ship of juniors. r 
adopted had been, he considered, ra
ther easy and the examiners had 
given the candidates every opportun-

Mr. Francis expressed his belief 
that it would be very difficult to make 
a comprehensive specification to in
clude all the trades with which an en
gineer had to deal, 
thought it would be an excellent thing 
for a committee to engage in the work 
of drafting special clauses.

A motion was put by Mr. French that 
the Council appoint a committee to 
consider the drafting of uniform gen
eral clauses in specifications and corn 
tracts which might be used by th® 
profession in conjunction with specific 
clauses suited to the particular work 
on hand. He added that if the Society 
appointed a committee and made a re
port of their findings, that report 
would be of great assistance to the en
gineer in writing up his specifications. 
He had experienced trouble in writing 
up specifications, having left out claus
es, or at other times put in a great 
deal more than was necessary.

However heity and those who failed were cer
tainly too weak to come under the 
definition as to tno.se who were to 
be admitted to the Society to be qual
ified in design as well as practice 
engineering work.

A large number of men had been
of oer- 

The 
had

time ago, so
opportunity. ..
branches could take up the matter as 
suggested it would be a very great 
benefit.

The President inquired If there was 
on the subject, 

covered

accepted oin the presentation 
tificatee from thedr institutions, 
majority of these certificates 
come from Europe, largely from Eng
land and Scotland, although some had 
come from continental Europe. There 
had been -great difficulty in such 

in maintaining the standard,
any further discussion 
and if Mr. Francis’ motion 
the point.

A motion was then made by Mr. 
Francis, seconded by Mr. Morssen: 
That the draft report as submitted 
be received; that the discussion 
thereon be submitted by the branches 
to the committee with instructions to 

the council, and that the

oases
because they had come from every 
sort of institution from a night school 
to institutions of very good standing 
indeed. In every 
had tried to give the benefit of the 
doubt to the candidates coming in. 
The board felt that these certificates 
should come before the educational 
committee since they were now in the 
position of saying who should be sent 
to examination and who should ex
amine them. It would be more -satis
factory to the board if some other 
party looked after the candidates, and 
the board could then entirely restrict 
its work to that of examining.

case the committee

Mr. Mitchell was inclined to believe 
that it was a very large order. He felt 
In favor of the matter being inves
tigated, but was doubtful 
committee could bring in an 
draft, particularly in a year’s time. He 
understood the -motion to say: “Con
sider the drafting of such a condition.’ 
He thought that if such a committee 
brought in a report on the advisability 
of the matter for next annual meeting, 
it would be all could be expected, and 
then at that meeting the recommenda
tion of a general character which they 
had made could be discussed and then, 
if it was thought wise, the commit
tee could be continued to carry on the 
details.

report to
committee be continued until next an
nual meeting with instructions to 
make a final report.

Mr. Lawrence inquired if the re
port would be sent to all the mem- 

would it be left over until

whether a 
actual

bers or 
next year.

The -
peared to him to be a 
Council, and as soon 
it wise, it be put into form and sent 

tem specification to re-

President replied that It ap- 
matter for the 

as they deemed COMMITTEE APPOINTED RE GEN
ERAL CLAUSES IN SPECIFI
CATIONS.

As other reports were not ready it 
was decided to postpone -the reading 
of reports and hear any other mat
ters which might be introduced. Mr. 
French, therefore, brought 
matter of having general clauses in 
regard to specifications.

Mr. French said that it would be 
well for the Society to appoint a 
committee to govern these specifica
tions. In specifications tih-ere were 
certain things which were common to 
all. The members might readily call 
to mind clauses of a simple nature, 
and his experience had been that there 

wide variety to he met in such 
There was evidently a field

out as a pro
port progress.

be safely left to the incoming Coun
cil and that the report should be 
placed in the hands of the member
ship before next year. The motion 

then carried. , .
to the non-arrival of the 
of the committees on Sew 

Conservation, the

thought that it could

aMr. French agreed that this was 
larger order, but It seemed to hiih 
that if a committee were appointe8 
to co. sider the advisability of th® 
matter and to report to the society at 
the next annual meeting little PT0'e 
gress would have been made. The 
only thing to do would be to try! 
and it would be very much better 
for the committee to make an hones 
attempt to draw up such general 
clauses, unless the difficulties wer - 
such that they could not be sur" 
mounted. If the work progressed 
satisfactorily no member would be
grudge the necessary time to W8* 
the trial complete. h

The President asked Mr. French 
If It was his wish that this coff1' 
mi-ttee be appointed at the mee-tin- 
or that it be left in the hands of 
council; whereupon Mr. French 
pressed no preference in the matte ^ 
He merely desired to bring It to tn 
attention of the Society. 
French’s motion then carried.

Mr. Brown, managing engineer 
the Mount Royal Tunnel, brought 
the matter of giving the members ** 
opportunity nf seeing the tunnel 0 
Thursday afternoon at 3 o’clock, 
structions were given for everyone

theup

was
Owing 

chairmen
age Disposal anid 
reception of the reports, in order at 
this point, was postponed until later
on

Concerning the report of the Com
mittee on Testing Laboratories, tlhe 
President, a-s a member of that com
mittee, stated that ail it had found 
to do had been to go once or twice 
to the Government and to represent 
the desirability of having testing lab
oratories.

Mr. Rust stated that he had met 
Mr Keefer, the chairman, in New 
York and he had said he would 
not be able to attend. Mr. Rust sug
gested that the committee be con
tinued and that an occasional call be 
made upon the Government.

The President observed that there 
a suggestion that the commit

tee should be discontinued, and that 
the council take up the matter with
the Government; whereupon Mr. Rust 
intimated that the matter could be 
left to the discretion of the coun- 

then moved by Mr. Rusf
th»t

was a 
clauses.
of usefulness for a committee to con
sider the matter. He thought that 
the study of general clauses would 
be of great benefit to engineers.

Upon the suggestion of the Presi
dent, Mir. Fre-nicih moved that . the 
matter of appointing a committee 
to contslider the matter of general 
clauses in specifications be left with 
the Council. The motion Was second
ed by Mr. Thomlinso-n.

The President remarked that form
erly the matter of specifications and 
contracts had been taken up by e<ac 
department and questioned whether 
It was practicable to make any speci- 
file rules

Mr. Butler stated that in the prov
ince of Quebec the statutes Protected 
th? owner sufficiently, whether the

Mr-

ofwas

tit. It was 
and seconded by Mr. Brown



THE CANADIAN ENGINEERFebruary 5, 1914. 277

Prepare for a walk of two miles un- 
“sr Mount Royal, and not to expect 
*the tunnel in any way dry.
Mr. White, Chairman of the Com

mittee on Conservation, had arrived, 
®;nd. at this stage read his report on 
conservation. (See Page 204, Tne 
Canadian Engineer, for January 22nd, 
19H). It was adopted, with the ex
ception of the last six paragraphs., 
•e., down to “Federal Government.” 

Opposition to the passing of the re- 
P°rt in toto was raised by Mr. But- 
•®r, who objected to the references to 
denatured alcohol, as no.t being along 
the lines of the Society. He object- 
ed to its undertaking to prescribe 
the policy for the Government with 
respect to alcohol. He expressed 
similar feelings !n connection with 
the report's reference to sawdust 
utilisation.

Mr. White, very willingly, agreed 
that the portion objected to be drop- 
P®d, whereupon his motion to adopt 
the report was seconded by Mr. Mlt- 
°hell, and carried.

A motion was then put by Mr. Mit- 
chell, which read as follows :

“That this Society commends the 
work of investigation being done by 
the Hydro-Electric Commission of the 
Province of Ontario, with respect to 
the control of the Grand River, and 
expresses the hope that the Com
mission will continue similar investi
gations throughout the province;

“That the Council communicate this 
resolution to the Commission.”

Mr. Dion objected on the ground 
that the Hydro-Electric was not only 
a Commission, but was engaged with 
Private interests. He thought it un
wise for the Society to take any def- 
inite interest..

Mr. Mitchell contended 
Purport of his motion was entirely in 
accord with the policy of the Soc.ety, 
and felt that it should commend such 
Scientific investigation of great value 
to the public.

Mr. Coutlee remarked that it was 
rather difficult to make a recommen
dation other than a very general one, 
adding in a jocular manner that such 
commendation could not very well ex
clude the Ottawa River work, which 
brought loud applause from all mem
bers familiar with his connection 
with the same. Mr. Coutlee occasioned 
further smiles by his remarks con
cerning the Grand River and his sug
gestion that the vote of commenda
tion be sent to those who live along 
‘ts banks.

Col. Anderson did not think there 
Was 
dure.

of work done, and indicated that the 
membership should be increased from 
three to ten. The President then in
quired if it was the pleasure of the 
meeting that the committee be con
tinued, and that its recommendations 
be left in the hands of the incoming 
Council. Affirmed unanimously.

The President then called attention 
to the report of the Sewage Disposal 
Committee, observing that Mr. Chip- 
man, a member of that committee, was 
present and intimating that the meet
ing would be pleased to hear from him. 
The report being brief, the secretary 
was asked to read it. Mr. Chipman 
then formally presented it to the 
Society.

The President inquired if it was the 
desire of the committee that the mat
ter be left in abeyance, but Mr. Chip- 

third member of the com-

The President announced the next 
report as that of the Educational Re
quirements Committee, and asked Mr. 
Marceau, the Chairman of that Com
mittee, to submit his report. .

Mr. Marceau stated that there was 
very little to report, and it was mov
ed and seconded that the Committee 
be continued.

Mi. Johnson then took up the report 
on Steel Bridge Specifications and 
upon motion by Mr. Duggan, seconded 
by Mr. Butler, it was decided that 
this committee be also continued.

Upon taking up the remaining re
ports, that from the Committee on 
Rails, Mr. Mountain, as a member of 
the Committee, stated that it had 
dome a tot of good work, but was not 
yet prepared to make a final report. 
They desired that it be continued, and 
wished to add the names of Mr. But
ler and Mr. Stewart. These gentle
men, having consented to act, the 
motion was seconded by Mr. Rust 
and unanimously carried.

Mr; McLeod announced that at the 
request of Mr. White, the Chairman 
of the Committee of Conservation, the 
members of that committee meet Mr. 
White at the adjournment of the af
ternoon session.

While on the matter of committees, 
Mr. Mitohell proposed the formation 
of a Committee on Oast Iron Water 
Pipes and Specials. A report had 
been submitted by a committee some 
four years ago, but since that time 
it had not been worked upon either 
by the American Society of Civil En
gineers or by our own Society. There 
had been found, however, matters In 
which improvement could still be 
made by other societies ,and they 
were making further studies. Mr. 
Mitohell, therefore, thought it was 
incumbent on the Society to do so 
as well. He proposed that a com
mittee beformed to report at the an
nual meeting next year, and sug
gested the names of the following 
gentleman;

Messrs. T. C. Irving, Jr., Chairman : 
Newton J. Ker, A. Currie, F. H. 
Pitcher, C. H. Mitchell, F. X. Leo- 
fired, C. L. Fellowes, and others.

Mr. Pitcher seconded this motion.
Mr. Irving moved that the 

mittee appoint its own chairman, and 
Mr. Leofred, in seconding Mr. Irving, 
said he thoroughly agreed that the 
committee appoint its own chairman.

Mr. Mitohell, on a reminder from 
the Chairman that the minutes con
tained a ruling to this effect, said 
he would be quite willing to alter his 
motion to read in accordance with 
the bylaws.

Mr. Johnson then stated that the 
resolution as moved was that a com
mittee be formed for Oast Iron Water 
Pipes and Specials composed of the 
afore-mentioned gentleman, and it 
was carried unanimously.

Col. Anderson then stated that if 
there was nothing before the meet
ing he would like to bring forward 
the resolution, following up what 
he had said with regard to the work 
done by Government engineers. He 
remarked that he had sent this no
tice of motion in to the Society over 
a month ago, expecting it would be 
sent out in printed form to the mem
bers. Continuing, Colonel Anderson 
said that he did not know if it was 
necessary to say much about the 
matter, as every engineer knew these 
facts, and the attention of the Gov
ernment should be called to remedy 
the defects. The Dominion had good 
facilities at its disposal for obtaining 
the best results, but the fault ap
peared to be with the Government 
itself; there was absolutely no way 
in which a Government engineer 
eonld find out what plans were avail-

man, as a 
mitte, felt hardly in a position to say. 
Mr. Johnson remarked, however, that 
it was rather important that the meet
ing take some action. Col. Anderson 
then moved that the report be adopted, 
and that the committee be retained.

Mr. Leofred rose to remark that this 
work was becoming more and more 
important, and thought the House of 
Commons was hardly prepared to meet 
the growing agitation. It would need 
a great deal of further study to see to 
what extent the towns were in a posi
tion to make a decision. He referred 
to the city of Verdun as bearing out 

There was a liability of 
towns by reason of their inability to 
cope with the situation, and their in
ability to arrive at any decision on 
the matter, suffering severely through 
lack of proper knowledge and enor
mous expenditures, 
question but that the matter required 
a great deal more study and investi
gation, and there was, in his opinion, 
no lack of work for this committee.

It was moved by Col. Anderson, 
and seconded by Mr. Mountain, that 
the committee be continued, with 

to increase their membership.

his remarks-

There was no

that the

power 
Carried.

It was then moved by Mr. C. H. 
Mitchell at the request of the presi
dent, and seconded by Mr. Francis, 
that the report of the committee for 
Cement be left until the next meeting.

00m-
COMMITTEE ON IMPROVED EN

GINEERING SERVICE.

Col. Anderson, as a member of that 
Committee, and in the absence of Its 
Chairman, stated that the idea of 
the Committee was to approach the 
Government with 
having the Engineering Service put 

permanent basis, and that 
it be established with promotion and 
super-annuation. Most of the engin
eers in the employ of the Dominion 
Government were temporary employ
ees. Reports had been made to the 
Into Government with regard to this 
matter, and the Committee had been 

ised that the question should

the intention of

anything wrong in the proce- 
It was not a question of the 

work, it seemed this Commission had 
done

on a more

some scientific work as well as 
ommercial work and that the motion 

Was 
°f it.
.The President called for a rising 

upon the motion, but it was lost. 
, -ine meeting then adjourned until 

, afternoon, the visiting members 
to the Windsor Hotel, where 

they had

commending the scientific part

prem
be taken up by the legislation. But 
since that time the Government had 
changed and it was necessary to be
gin the work over again. The pres
ent Government, especially the Minis
ter of Public Works, had received the 
Committee very cordially, and had 
promised that the matter should be 
taken up in Parliament, but up to 
the present no action had been taken. 
It was very desirable, however, that 
the Engineering Service of the Gov
ernment be put on a much better foot
ing.—Applause.

Mr. Leofred remarked that if any
thing was to he done It would be well 
for a delegation to go to Ottawa to 
try and accomplish the aim in Colonel 
Anderson’s remarks. The motion that 
the Committee be continued was car- 
r'ed unanimously.

„ a delightful luncheon as the
'ru the Montreal members, 

ne meeting adjourned until 3.30 p.m.

Tuesday afternoon session
President announced that there 

Orioe,two additional reports on hand, 
0n from the Cement Committee and 
mitt trom the Sewage Disposal Com- 
Cnm6", No member of the Cement 
to mrnittee was present at the time 
jk, the report, whereupon the
de 'Aident submitted two recommen- 
seic t S’ one that the Council should 
t„, „ two general subjects out of the 

for first
ne second was in view of the volume

consideration and report.



OTTAWA’S SPLENDID REPORT
On behalf of the Managing Committee of the Ottawa Branch 

we take pleasure in submitting the following report for the year 1913 
namely :

Annual Meeting.—This was held as usual at the beginning 
of last October, and resulted in the election of the following officers 
for the season of 1913-14, namely: Chairman, G. A. Mountain ; 
Managing Committee, M. F. Cochrane, F. J. Delaute, W. J. Dick 
Alex. Gray and W. S. Lawson ; Secretary-Treasurer, A. B 
Lambe.

The standing Committees were afterwards struck as follows 
: namely : Entertainment, W. J. Dick (Chairman), G. G. Gale and 
John Murphy.

Papers, Alex. Gray (Chairman), F. C. Ask with, W. S. Lawson 
and R. F. Uniacke.

Library, F. J. Delaute (Chairman), Valmore Denis, N. J. Slater 
land J. C. Stewart.

Rooms, M. F. Cochrane (Chairman), W. F. McK. Bryce, K. M. 
Cameron, and G. B. Dodhe.

The district Councillors are C. R. Coutlee, Ottawa,for 1911-12-13; 
D. McPherson, Ottawa, for 1912-13-14; S. J. Chapleau, Ottawa, 
for 1913-14-15.

The District Representative on the Nominating Committee is 
I James White, Ottawa.

Membership.—Quite a number of changes have taken place 
(during the year, as our members are constantly coming and going, 
but, except in the Student and Ottawa Associate classes, the net 
^results are slight gains, as will be seen from the following table.

January January 
1913 1914

Hon. Members
Members...............
Associate Members 
Ottawa Associates .
Juniors ...............
Student's...............

33
49 51

116.. 112
25 24
12 15

2882

Totals
We much regret having to record the death during the year ot 

'three members, namely, Messrs. E. Jodoin, H. F. Cole and R. W 
Farley, and the permanent diasblement of an Ottawa Associate 
Mr. James Fyfe.

Papers and Meetings.—Our Papers Committee has been very 
ortunate in being able to present before the branch a number of 

most valuable addresses, many of which have been of interest to 
hot only our own members but also to quite a large section of the 
(general public. This has produced in several instances attendances 
far too large for our own rooms, in which cases we have been favored
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f
jwith the use of the Carnegie Library or the Normal School. The 
following is the list of papers given before the Branch in 1913.namely: 

“Town Planning," Mr. N. Cauchon, Ottawa.
“Underground Conduit Construction," Mr. A. A. Dion, Ottawa. 
“A Holiday Trip to the Panama'Canal," Mr. J. Murphy,

Ottawa.
“Waterways versus Railway Transportation,” Mr. James 

White. Ottawa.
Railroad Signalling,” Mr. R. F. Morkill, Montreal.
Street Railway Track Construction.” Mr. R. M. Hannaford,

Montreal

the past year. Most of these meetings were called primarily for 
the discussion of proposed amendments to the by-laws of the Society 

Respectfully submitted,
L. W GILL, Sec.-Treasurer.

Kingston, Ont., Jan. 26th, 1914.

CALGARY BRANCH FORMED
The first step toward thejormation of the Calgary branch was 

taken in 1912, when Mr. J. 
of the Society, living in Calgary, to meet in his office in the City 
Hall on July 2nd, to discuss the advisability of forming a branch 
in Calgary. While those who attended this meeting (six in number) 
were heartily in favor of forming a branch in Calgary, no definite 
steps were taken until March, 1913, when a circular letter, bearing; 
the names of J. T. Child, H. B. Muckleston and F. H. Peters, was- 
sent to all the members of the Canadian Society of Civil Engineers 
residing in the vicinity of Calgary, asking them to attend a meeting 
in the Government Irrigation Office in the old Post Office Building, 
on March 12th, 1913. This meeting was attended by nineteen 
corporate members and one student, all of whom were in favor of 
starting and signified their willingness to support a branch in Calgary. 
By-laws were adopted, temporary officers elected and subscriptions 
started at this meeting. Shortly after a formal application was 
forwarded to the Parent Society and the Calgary branch became a 
fact. * Another meeting was held in the Government Irrigation 
Office on June 21st, 1913, and at this meeting the following officers 
were elected to act until the Annual Meeting in December:— 
Chairman, H. B. Muckleston; Secretary-Treasurer, P. M. Sauder; 
Executive Committee, H. B. Muckleston, F. H. Peters, A. S. Dawson, 
E. L. Miles and P. M. Sauder.

T. Child invited a few of the members

Owing to the fact that a very large percentage of our members 
are engaged in work which takes them out of the City during the 
summer and fall, no regular programme was attempted during the 
summer, but a club room has recently been rented and it is expected 
that a regular programme of meetings, at about two weeks intervals, 
will be carried out during the winter and spring.

Messrs. T. E. Robinson and P. J. Jennings represented this 
branch at the Annual Convention of the Western Canada Irriga
tion Association, in Lethbridge, on August 4th, 5th and 6th. last, 
while Messrs. H. B. Muckleston, F. H. Peters and P. M. Sauder, 
of this branch, represented the Parent Society at this Convention.

H. A. Moore, General Manager of the Calgary Power Company, 
extended an invitation to the members of the branch to visit the new 
dam and power plant under construction at Kananaskis Falls, which 
a party of thirty-two accepted on November 29th. This trip was 
both pleasant and interesting.

The annual meeting was held on December 6th. The Secretary- 
Treasurer’s report at that time showed the total receipts to date 
(subscriptions only) as $300.00, total disbursements $31.00 and 
balance in the bank $269.00. The chairman and secretary-treasurer 
were re-elected to serve another year and together with F. H. Peters, 
A. S. Dawson and G. Romanes, form the Executive Committee for 
1914.

The year was closed by a dinner at 6 p.m., on Decmeber 30th, 
at which J. S. Dennis, Assistant to the President of the Canadian 
Pacific Railway Company and a member of the Council of the 
Canadian Society of Civil Engineers, was the guest of honour and 
gave a very interesting address on “Early Surveys and Surveyors 
of Western Canada.” Respectfully submitted,

P. M. SAUDER, Secretary-Treasurer.
Calgary, January 10th, 1914.

FEW PAPERS AT KINGSTON
The following is all the report I have to make for Kingston : 
The Annual Meeting of the Kingston branch was held on Jan. 

23rd, and the following officers were elected for the current year: 
Chairman, Alexander Macphail: Sec.-Treasurer, L. W. Gill; Execu
tive Committee, L Malcolm, J. B. Cochrane and G. C. Wright.

On account of the small membership of this branch, there is| 
not much incentive to the writing of papers for branch discussion. 
Consenuentlv onlv a limited number of meetings were held during
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able in other Government depart
ments, and this, in itself, was a very 
great defect. As Colonel Anderson 
had before stated, the committee had 
reported to the late Government, and 
it was now time for the present 
Government to have it turned up and 
more action taken with regard to

Mr. Butler remarked that the whole 
of the questions involved in the sur

vey was in the hands of the De
partment of Militia and Defence, and 
that they migh* be prevailed upon 
to take up the matter, and if pos
sible put into effect the recommen
dations made by the'i^Commission.

Mr. White, in replying to Colonel 
Anderson’s references to the Govern
ment methods in matters pertaining 
to engineering generally, said it was 
simply a question of convenience. He

was of the opinion that if the Can
adian Government could be induced 
to establish an Engineering Corps, 
there would be no question then as 
to the establishment of the engin
eers in the employ of the Canadian 
Government.

The Chairman then announced the 
next order of business to be the read
ing of the reports of the branches

it.

REPORTS OF THE SOCIETY’S BRANCHES

: :
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Ihe Coquitlam Dam,’’ Mr. G. R. G. Conway, Vancouver. 
Shortt Ott°m'C an<* ^ocia* Effects of Transportation,” Dr. Adam

f‘Automatic Cab Signalling,” Mr. H. A. Dupre, Ottawa.
Economics of the Panama Canal,” Mr. James White, Ottawa, 

anrl iVlaPy °‘ the above addresses were illustrated by lantern slides, 
numtfS 1 s already been stated, all were well attended, the average 
a ,. er lately present being close to one hundred, several of the 
areheiEeS co,ntaining a fair proportion of ladies. The Meetings 
je e. d on the first and third Thursdays of each month throughout 

winter season, namely from October to March inclusive, 
first 1M , anagmg Committee meets regularly at 1 p.m. on the 
to tirn °f a5d°' eac^ month. with special meetings as are from time

TORONTO HELD ANNUAL MEETING ONLY
The executive of the Toronto Branch begs to present herewith 

the Annual Report for the year 1913. The services of a very active 
and able worker in the interests of the Society were lost when Mr. 
Parker Kemble left last February to take up his residence in Cin
cinnati, Ohio. He was on the Executive of the Branch and it 
due to his efforts that our Library is in its present satisfactory

A card index has been prepared, under the direction of the Lib
rary Committee of the Engineers’ Club, of the combined libraries 
of the loronto Branch, The Association of Ontario Land Surveyors 
and the Ontario Association of Architects. These books are all 
located at the Engineer s Club and will by this means be accessible 
to all members of the three societies. Reference is also made on 
the cards to technical books on the shelves of the Toronto Reference 
Library and of the University of Toronto Library, so that excellent 
opportunity is afforded for consulting the authorities on almost 
every subject.

The membership of the Toronto Branch this year is as follows- 
Members, 42; Associate Members, 102; Associates, 8; Juniors, 28- 
Students, 35; Total, 315.

These figures represent the names on the roll in October 1913 
and show an increase over the figures for 1912 of 16 corporate mem
bers, 1 associate and 6 juniors, and a decrease of 8 students.

This last figure is very much to be deplored in Toronto, where 
100 new men are registering in Science each year, and the present 
Executive begs to suggest to the officers for the following year that 
some special means be adopted for reaching the younger men 
and interesting them in the work of the Society. The formation 
of an Association of Students, as is done in connection with the 
Institution of Civil Engineers, would, no doubt, serve this purpose. 
Papers could be read by the students and trips of inspection made 
that would prove to be of great interest and benefit.

The lzick of interest in the meetings by the members has been 
responsible for the fact that no papers were read before the Branch 
this year, and it is hoped that papers of sufficient interest to attract 
a good attendance at the meetings in the coming year will be secured 
The officers for the year 1914-15 are: Chairman, A. F. Stewart- 
Hon. Sec.-Treas., J. S. Galbraith: Executive Committee, J. G. G. 
Kerry, C. H. Mitchell, Prof. P. Gillespie and E. A. James (ex officio).

Respectfully submitted,
E. A. JAMES, Chairman; A. B. GARROW, Hon. Sec.-Treas. 

Toronto, January 20th, 1914.

was
con-

necessary.
or„3nt?ïtainment-—The Entertainment Committee this season 
4th ‘°r, *Te Branch a most delightful Dinner, held on December 
As a f *1, Chateau Laurier, one hundred and fifteen being present, 
metnh Ur, ler means promoting mutual acquaintance among our 

Ders a system of monthly lunches has also been inaugurated.
the Dibra1ry,-—This is gradually working into fairly good shape, 

ra | ' having been the recipient of quite a number of books, 
Room u°-nors of.which we are much indebted, and the Reading 
magazinf>lnkr effu'PPetf with all the more prominent engineering
recoffR°OI?Si:—These remain as heretofore, because, while it is fully 
fund«vfed that thcy are not entirely suitable for our purpose, our 
honeri u 6 not Permitted us to contract for larger premises. It is 
duartr.’ fto.weYer’that we will not only be able to get larger and better 
blackboard *t near future’ but also to equip them with a lantern,

*ti ^n, tbe meantime
kindlv l t*1e h'Ormal School nd Carnegie Library for having so 
to hnU oaned us their meeting rooms when ours were inadequate 
fren our audiences, to the Conservation Commission for the 
' ' „ nt "se of their lantern, and to the Ottawa Electric Company

pecial services from which to operate it. 
made lnance?—The furnishing of our rooms has, up to the present, 
clear ?,°us mroads lnt0 °ur income, but we are now substantially 
be able +that ac.count, and so expect that in the near future we will 
nereccV ° Provide somewhat more liberally for some other pressing 

cessities of the Branch.
above’?er.ican, Society of Civil Engineers.—As you are aware, the 
Place f„°?!et.y honoured Ottawa by making this City the meeting 
C0mm?r. their 1913 Summer Convention. Through the energy of a 
S. T p, tef> °f which Mr. C. H. Keefer was Chairman and Mr. 
and th»Seau’ Secretary. the local members of the American Society 
kind an , ttawa Branch of the Canadian Society, assisted by very 
'nion C generous support, financial and otherwise, from the Dom- 
to nr,L°Terni?ent’ and by many private contributions, were able 
entertaTiae w r was universally conceded to be most excellent 
the Aaini?ent for the four hundred odd members and guests of 

merican Society who came to the Convention, 
n ot which is respectfully submitted:
GEO. A. MOUNTAIN,

Chairman;

we are

for

VANCOUVER DID GOOD WORK
The present membership of the Branch is 146, distributed as 

follows: Members, 42; Associate Members, 74; Associates, 1- 
Juniors, 11; Students, 18.

During the year the Branch has held twelve meetings besides 
the meetings of the Convention of the British Columbia Members 
held here on the 12th and 13th December. The following 
were read:

A. B. LAMBE,
Sec.-Treasurer.Gttawa, January 10th, 1914. papers

“The Pulp and Paper Industry in B. C.,” by C. H. Vogel.
“The Burrard Inlet Joint Sewerage Scheme,” by A. D. Creer,
“The Outlook for Mining in B.C.," by C. E. Cartwright.
“Some Public Works and Explorations in B.C.," since 1880 

by F. C. Gamble.
"Modern Methods in the Manufacture of Portland Cement” 

by H. K. G. Bamber.
“ Coquitlam-Buntzen Hydro-Electric Development.” by G. R 

G. Conway.
“Stave Falls Hydro-Electric Development,” by R. F. Hayward
At the meeting of January 20th, the following officers were 

dected: Chairman, G. R. G. Conway; Vice-Chairman, L. G. 
Robinson; Secretary-Treasurer, F. P. Wilson; Executive C E 
Cartwright and W. A. Clement; Auditors. A. D. Creer and H P 
Archibald

QUEBEC REPORTS PROGRESS
Civil^p6 Çouncd °f the Quebec Branch of the Canadian Society of 
hranrhdgI"eers,presents the following report on the work of said 

ch dunng the year 1913:
follows^?* t1*le branch: At present, the membership stands as 
2; t. ’. embers, 20; Associate Members, 38; Associates (branch), 

juniors, 12; Students, 23; Total, 95.
kranch1^11^ Mating : The Annual Meeting of the Quebec 
Mr. J. as «eld on January 20th, 1913, under the Presidency of 

Y , lee- The following officers were elected for the year 
J. p V-, tendent, A. R. Decary ; Secretary, A. Amos;

'Uay, S. S. Oliver and H. Ortiz.
past-presidents are A. E. Doucet, P. E. Parent and W. D.

; Councillors,
The
arge.Baill

durinr, eY*inSs: The Quebec branch held 10 Business Meetings 
the gQ • !' year 1913. Papers, etc., submitted by the Council of 
ProposeH y am? by the different branches were discussed. The 
appr.,v,i aniendments to the By-law No. 8 were unanimously dis- 
that ik X the Quebec branch. This branch is of the opinion 
Engineer! , ,aal Meetings of the Canadian Society of Civil 
Good j 10 ' , be held at its Headquarters. One conference on 
Henry rt-c |?d Road Construction was made by Mr. Gabriel 
This cnnfe Engineer of the Provincial Department of Highways. 
President Crence wa® most interesting and greatly appreciated ; the 
the de-irp it! Pr°P°sing a vote of thanks to Mr. Henry, expressed 
ed by ,ii ru at the example given by this gentleman.should be follow- 

the members of the Quebec branch.

Quebec,

At the meeting of April 21st new by-laws were adopted. The 
by-laws increased the Executive Committee from five to seven, the 
date lor the election of officers was changed to May, the retiring 
officers to hold office until the opening meeting in October. Messrs. 
C. G. DuCane and A. D. Creer were elected to fill the vacancies 
“n.j executive, and it was decided that the present officers should 
hold office until October, 1914.

The second annual dinner was held at the University Club on 
March 29th. About one hundred and ten members and guests 
were present. During the summer months, the following excur
sions were arranged by the branch, and many of the members 
attended: May 10th, to Coquitlam Dam, through the courtesy of 
the Vancouver Power Co.; June 6th, Special train over Saanich 
Railway, provided by the couetrsy of the B. C. Electric Railway 
to Bentwood Bay. where the Steam Turbine Plant was examined! 
ana to Bamberton. where the members were shown over the new

A. R. DECARY, President ; A. AMOS, Secretary. 
January 17th, 1914.

- E

: 
:
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At the annual meeting held on December 4th, the following 
officers were elected for 1914: Chairman, E. Brydone-Jack; Execu
tive Committee, Frank Lee, W. L. MacKenzie and D. A. Ross; 
Secretary Treasurer; G. E. Bell.

The annual dinner was held on December 16th, 1913, in the 
Fort Garry Hotel, at which about ninety members and guests 
attended- The treasurer’s report showed a balance in hand at the 
end of the year of $645.89.

plant of the Associated Cement Co., through the courtesy of Mr. 
Bamber, Managing Director of the Company; July 12th, to the 
Stave Falls Power Plant, through the courtesy of the Western 
Canada Power Company; Sept. 27th, to the Lake Buntzen Power 
Plant, by the courtesy of the Vancouver Power Company.

Yours faithfully, J. R. GRANT, Acting Secy.-Treas. 
Vancouver, December 31st,' 1913.

Yours truly,
G. E. BELL, Secretary-Treasurer.VICTORIA MEMBERSHIP GROWING

Winnipeg, January 7th, 1914.
During the past year our Branch held 10 meetings with an 

average attendance of 18 and the following papers were read, viz., 
February 13th. “Some Engineering Works in B.C.” (first 

section). Illustrated with lantern slides. F. C. Gamble, Vice- 
President. . . ,

November 13th. “Some disregarded stresses at joints and ends 
of steel in reinforced concrete construction.” H. A. Icke.

December 11th. “A cellular method of vibrated reinforced 
concrete construction." J. B. Holdcroft.

Our membership increased from 62 to 82 but owing to the re- 
moval of 2 corporate members from our district, the net total stands 
at 80, distributed as follows: Members, 16; Associate Members, 29; 
Juniors, 8; Students, 4; Assoc, of Branch, 23; Total, 80.

All our Branch Associates are engineers who have applied for 
admission to Can. Soc. C. E. At the annual meeting held on 
December 11th the following officers were elected for 1914:

Chairman, F. C. Gamble (re-elected); Vice-Chairman, D. O. 
Lewis; Treasurer, A. E. Foreman (re-elected) ; Secretary, R. W. 
Macintyre (re-elected); Executive, the above officers with L. W. 
Toms and E. H. Harrison; Auditors, H. A. Icke and F. A. Richardson 

With a view to developing the social side of the profession, 
receptions are being held in the Club rooms during the winter months, 
and attended by members and ladies. The year’s programme 
closed with 2nd annual convention of B.C. members in Vancouver 
on December 13th. It is our intention to keep a register of all 
engineers belonging to the Branch who are available for employ- 
ment, giving record and qualifications in each case. From this a 
list will be compiled and forwarded to the Provincial Government 
and municipal bodies in B.C.

Respectfully submitted,

The report of the Quebec Branch was the first on the list. The 
Secretary presented the report, which was received and adopted.

Mr. Leofred, in seconding the motion that the report be adopted, 
said he regretted there were no officers of the Quebec branch to 
read the report.

The report of the Ottawa branch was 
meeting by Mr. Dick. It was proposed and seconded that this 
report be received and adopted.

The Secretary then read the report of the Kingston branch. 
A remark was made as to whether a branch of this kind is doing 
enough work to warrant their receiving back a part of their funds.

Mr. Coutlee strongly opposed such criticism of these smaller 
branches or suggestions that they should be cut off, but that wher
ever there was a number of men in a branch of the Society, it 
always best to give its members the benefit of that branch’s work 
and the facilities at the Society’s disposal. He did not think that 

branch should be cut off under any pretext whatever.
The next report was from the Toronto branch and was read by 

Mr. J. S. Galbraith, the newly elected secretary-treasurer, in the 
absence of the chairman and the secretary for 1913.

Moved by Mr. T. C. Irving, Jr., and seconded by Mr. C. H. 
Mitchell, that the report be received and adopted. Carried.

It was then remarked, by way of criticism, that, according to 
the report the Toronto branch had hardly done sufficient work during 
the year to warrant giving them $575 out of the funds. According 
to the report all they had done was to elect officers and compile a 
card index. Mr. T. C. Irving, as an officer of the Toronto branch 
last year, ex-officio, stated that the branch was not in the position 
of the Ottawa and other branches. The Toronto branch did not 
have to have house committees, or an annual dinner, for the reason 
that the Engineers’ Club had an annual dinner. Regarding the 
library, of which so little is said in the report, he regretted very 
much that the chairman had not seen fit to elaborate on the books 
added to the library. He thought they had in the Toronto branch 
the latest and most modem books on engineering.

Mr. Leofred remarked that the branches would undoubtedly 
show better results a little later on. Patience should be displayed.

Mr. Irving, then stated that it was proposed next year to build 
a new Engineers’ Club in Toronto, and that money would likely be 
needed to be spent by the Toronto branch on the library and m 
arranging to make the headquarters of the branch in the new Engin
eers’ Club. He remarked that the branch, in his estimation, should 
be congratulated instead of being criticized upon its large surplus.

Mr. Chipman rose to defend the Toronto branch. It had not, 
perhaps, given as good an account of itself as the Society had a right 
to expect, during the last few years, but there had been disadvantages 
in Toronto. With respect to finances it was his opinion that each 
branch had a right to spend its money in any way it deemed best 
fit in accordance with the by-laws of the Society. Toronto was 
husbanding its resources with a view to co-operating in the future 
with the Engineers’ Club.

Prof. Haultain remarked that the Toronto members regretted 
the neglect which was apparent, but that they were “turning over 
a new leaf.” There had been 44 members at the last annual meet
ing—more than at any previous annual meeting in years, and more, 
in fact, than the total attendance at the past several annual meetings. 
Interest was being warmly renewed and they were thankful to have 
$575.00 to begin with.

Mr. Harkom thought that there was one point which had not 
been fully considered, and that was the encouragement of the 
branches all over the Dominion. He strongly recommended that 
the Society should do all in its power to encourage its branches.

The Secretary then read the report of the Manitoba branch, 
which was duly accepted.

After the reading of the reports from the Calgary and the 
Vancouver branches, it was duly proposed and seconded that they 
be received and adopted. Carried.

then submitted to the

was

any

R. W. MACINTYRE, Secretary.
Victoria, January 1st, 1914.

E.E. AND M.E. SECTIONS AT WINNIPEG
The Manitoba Branch of the Canadian Society of Civil 

Engineers begs to submit the following annual report for the year 
1913. The officers for the year 1913 were as follows:

Chairman, J. G. Legrand; Executive Committee, W. A. Duff,
D. A. Ross, W. L. MacKenzie and Frank Lee; Secretary-Treasurer,
E. Brydone-Jack.

Meetings.—The following papers were read and discussed at 
the regular meetings of the Branch:

“Some Facts Concerning the Panama Canal,” by J. G. Sullivan. 
"The Use of Asphaltum in Protecting Levees and Railway 

Embankments,” by Mr. Percy. . „
“The Auxiliary Steam Plant of the Winnipeg Electric Railway, 

by D. A. Ross.
“Steam Power Plant for Mechanical Department Yards at 

Divisional Points,” by H. Lorimer.
The attendance at these meetings averaged about thirty. 

There is a total membership of the Branch of two hundred and eighty- 
thrèe, classified as follows: Members, 33; Associate members, 101; 
Associates, 1; Juniors, 9; Students, 89; Local Associates, 50;

At the first of the year an electrical section of the Branch was 
formed which held meetings independently of the regular meetings 
of the Branch. At these meetings the following papers were pre
sented.

“Physical Characteristics and Source of Illumination,” by 
E. P. Fetherstonhaugh.

Engineering Aspects of Illumination,” by J. G. Glassco. 
Economics and Aesthetics of Illumination,” by H. N. Ruttan. 
Recent Developments and Electrical Operation of Coal Docks” 

by F. H. Farmer.
“The Diesel Crude Oil Engine,” by C. F. Bowring.
“Electric Heating from the Economic Stand Point,” by Wm.

Aldridge.
“Underground Cables," by M. B. Stewart.
"Comparison of British and Canadian Practice in the Dis

tribution of Electrical Energy,” by E. V. Caton.
There was a demonstration of resuscitation from electrical 

shock given by Mr. Aldridge at one of the meetings.
A mechanical section of the Branch was also formed at the end 

of the year, but no meetings were held prior to December 1st, 1913.
The Branch has co-operated with the Western Canada Railway 

Club and secured a room in the Industrial Bureau Building, where 
the members can have access to engineering periodicals, and where 
i he nucleus of a library is being established.

The Secretary, after reading the report from the Victoria branch, 
said that in the matter of the last two reports he had in hand a 
somewhat voluminous report of that convention for the benefit 
of this meeting, and desired to know if those present would like it 
read.

: : :
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it wrmM f ,sa^ he thought there was hardly any necessity, as 
and .he too much time. He knew they were very successful 

very interesting, he having been present at the convention.
of much discussion an original motion respecting the report
drawn ^°5X?ntl0n as well as the several amendments, were with-

««5 iSS'mî1 hsuse"4 the Sem“ry

In connection with the complaint that the Society has not been
nt°l!or f01f lt-S ™embers’ lt will be interesting to inquire what
°ther Societies of similar nature are doing for their members. The 
Societies which at once come to mind for comparison are the Institu- 
nf riLf1 Engmeers of Great Britain and the American Society 
pLnhl ii d ng!in<lfrS’ B,oth of these Societies have been long 
vfluahfnd and3ave a , a,rge membership, both have accumulated 
valuable properties and have annual
ordinary expenditures greater than our entire gross revenue With 
ample means at their command and with able management it would 
seem that we may reasonably expect to find these Societies rendering 
their members every obvious useful service. 8

The British Institution of Civil Engineers publishes and dis
tributes to its members four volumes per year, each volume containing 
the reports of the meetings that have been held since the last issue 
and a list of those admitted as students or as members, or transferred 
from one class to another. The papers read at the meetings and the 
oral and written discussions thereon are published, as well as a 
ber 01 selected papers” which apparently have 
discussed but are considered worthy of publication. A good part
Tr.™tV Um^‘Sr>deV?-teC] 1? “Abstracts of Papers in Scientific 
Transactions and Periodicals, a typical volume devoting over 100 
pages to short reviews of 170 selected articles. The abstracts in the 
volume examined bear the initials of thirteen different reviewers, and 
this suggests that the work is not done by the Secretary’s staff, but 
the'work8 fami lar wlth engineering subjects, specially engaged for

The American Society of Civil Engineers publishes in pamphlet 
torm ten volumes of proceedings per year, each containing brief 
reports of the meetings of the Society and of the Board of Direction, 
which corresponds to the Council of the Society, the names of mem- 
bers elected and transferred from one class to another, a list of 
additions to the library with a synopsis of the contents of the more 
important books and gives a list of recent engineering articles of 
interest, reviewing for this purpose more than 100 publications
discussïons™heœon.COntamS * °f °riginal PaPers with the

It will be seen that both of these Societies not only publish their 
transactions more frequently than our Society, but go to consider- 
fnglfterature" keeplng their members advised as to recent engineer-

Aside from their activity in this direction I am unable to find 
that these older and larger Societies do their members any service 
which we are not endeavoring to do for our members, and it is to be 
borne in mind that these Societies are financially able to do for their 
members every useful service considered desirable.

Neither of these Societies has branches or divisions correspond- 
ing to our own though there are a number of local “Associations of 
M,e.mb^rs of the A.S.C.E. in various parts of the United States ■ 
which hold regular meetings and read and discuss papers as do our 
Branches. These associations have Charters approved by the Parent 
Society but receive no financial assistance from it.

Apparently the only useful suggestions we can get from the 
practice of these two older Societies are the desirability of more 
frequent, reports to the membership, and keeping the members 
advised of current engmeenng literature, the latter a matter of 
considerable expense which the finances of the Society have 
heretofore permitted.

The criticisms made at 
have as a

surplusses of revenue over

presidential address
Remarks of Retiring President

Brief Unfortunately Owing to 
Bronchial Attack

of th?Snni!îneu,17It decreed, by custom that a retiring President 
decessors in th, « mrkn a" address. A good number of my pro
of least- ,1 fol,°"'mg what was probably to them the line
topic. S1S ance’ have given you a paper on some engineering

Had to be

num- 
not been read and

the rIeaC=nn„Sirhr!d-/ollowinf .this course- but abandoned the idea for 
Way à nr^Ki1 -14 ,se.e?ned impracticable to treat in a satisfactory
and lantern îffustrationsf COnstruction without the aid of diagrams
engintP|fnJral rcvie"' of the Pr°gress made in the different fields of 
carried ’ °T lrevlaw of the more important works that have been 
therefor, . ln,Canada. are both beyond my limitations. I shall, 
ready to rpftt- r° y°ü only on S,ociety matters, and I am the more 
later in „ uvt f?r the reason that at ourlast annual meeting and 
that th, IcUbllred correspondence, complaint was loudly voiced 
Officers and Co7 T c°mg eTgh for its members, and the The obi,Cr J °f he Society dld not escaPe serious criticism, 
to be ”fnf and purpose.s of the Society are in its Charter stated 
kn°wiedg0e™tL memqb™ent ““ interchange Professional

be achieve!?! evident that this basic purpose of the Society can best 
of the abledandha?ing enn?lled »n its membership a large proportion 
Of though! l dA acrtlve engineers of the country, by the interchange 
the reading a- °f .exPenence at its meetings and particularly by
lnterestinggw^rksTinvtsntigati^nsatl0n PaP6rS °" imPortant and

Prominent5™!!-17 was organized 26 years ago by a few of the then 
the enth?L I" CerS °f Eas,tern Canada. The movement met with 
Practice a ‘d ! lupP?rt off TSP of the Engineers then in active 
were 22 £ the the first annual meeting in 1888 there
!nembersh5?eofe!onndir65 associate members, or a total corporate 
’ncreased .1 ^90. Erom that date the number has steadily
associate “? vWe have at Present the time 622 members and 1,313 
these mLTmbe,rs’ °! a corporate membership of 1,935. A few of 
Act, and a f6"®’ ess than 40 in all, have come in under the Quebec 
Pulsion becA,,remf°!i! ln. th,s Province have joined almost under com- 
Pressure “d °!,the Act’ b.ut, the large majority have joined without 
considered m sPecial solicitation, evidently because they
to it aawrinberShlp,ln the Society beneficial and that to belong
tHat «herwisrthey wlw nÆve ^ ™ the C°mmunity

satisfact!l!,,t?u growth of the Society in numbers has been very 
asm of ùs ni, tre has bee.n, no corresponding growth in the enthusi- 
thc prenara!!mberSj as evlden<jed by attendance at the meetings, by 
Papers subm;?!* contribution of papers, or of discussion on the 
the SocktVs £-d; but !ather the reverse. The first eight years of 
°I 378 and7 ? hlstory there was an average corporate membership 
and published" average of 13 papers per year were submitted, read 
has been 9 /1 } hp Iast 18 years the average corporate membership
In the fir,r O and the average number of papers per year, again 13. 
Euring the i ,76!!5 a paper ,was presented by one member out of 29. 
During the if! !8 years WÇ have had one paper for each 71 members.

Real u d.years we have bad one paper for each 132 members. 
We can all H?thuslfm can?ot perhaps be worked up to order, but 
°ur election we“i! duty,’,and 1 would call your attention that following 
s° far as iü have all agreed “to promote the objects of the Society 
nn,municf !!r.,p,ower .- and “to present to the Society an original 
hbrary ■■ n vmeanmg a paper) “or some scientific work for the

not

districts, and that it would be well if its members 
more enthusiastic and if they served shorter terms

Some of the members, I believe a very small proportion
fünhlü!YnfeLi!St-° thfI the Society should interest itself in the
f°ubles of its individual members, with the Municipalities and 
Corporations employing them, and particularly that the Society 
should take active steps to keep out so-called Alien Engineers and 
conserve Canadian business for the members of the Societ

1 can conceive of no course so sure to discredit and disrupt the
nntlfnff T° adopt Labor Union methods,and interfere in the dis 
putes of engineers with their employers.
.f ! afre<r that Canadian work should as a rule be done by members 
il l m.mfy’ but, Puressu[e t0 this end can best be exerted by the 
local members and branches, and I feel strongly that except in 
connection with works handled direct by the Dominion Government 
the Society should not officially intervene.
hive liflf Wh°le ! con?ider the complaints that have been made to

ons.

were younger and

y-

iffid honerfagreat many members have so far overlooked this pledge 
uture. 1 a, ?reat !nctease in the number of papers in the near 

Pare and Snh,!!\ Particularly urge that the younger members pre
saged. 0r Jf?1.1 Papers describing the work on which they are en- 
;beir own *hieh they have good knowledge, and this as much for

a Paper of mf.-!0r if go°, 0 the Society, for the presentation 
merit will go a long way toward giving them, a pro-

reasonably
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why the whole communication had not been read by the Secretary 
on Tuesday. Mr. Kennedy replied that it was largely the proceed
ings of the convention of the Vancouver and Victoria branches, 
containing papers upon such subjects as “The Training of Young 
Engineers,’’ and “The Question of a Common Level Datum, and 
other matters quite removed from the subject under discussion. 
They were not read, because it was desired to confine the discussion- 
to the main subject.

The action of the Council, in inserting the explanatory para
graph in the communication which had been sent out, was upheld. 
The paragraph itself was endorsed in sentiment by the members. 
The discussion reverted to conditions peculiar to the western pro
vinces, and the importance of recognizing that the western members 
had a better conception of these conditions than eastern members, 
generally speaking, could possibly have. It digressed to the matter 
of qualification of candidates for membership, whereupon the Pre
sident observed that the Council would be greatly assisted in the 
passing of applications by receiving whatever information members 
might be able to furnish regarding candidates. Several members- 
emphasized the fact that the Council had to rely largely upon such 
assistance; naturally having no personal acquaintance with many

be expected. I do think, however, that the members of the Society 
have in great measure failed to do for the Society and for themselves 
all they should and believe they can hereafter, by taking a more 
active interest in it, by contributing and discussing papers, by 
attending meetings of the Society and Branches, by paying more 
attention to the applications for membership and advising the Coun
cil in regard thereto, and in other ways, make the Society of use to 
themselves and at the same time promote its interests.

« In conclusion I wish to point out one way in which it may be 
the Society can be of great use to members without engagements or
desirous of changing their employment.

The suggestion comes through the Engineering News of the 21st 
of August last, which, in an article headed “ Making Membership in 
an Engineering Society a Tangible Asset," states that the Junior 
Institution of Engineers" in England, a Society of which I have no 
special knowledge, has undertaken the establishment of a permanent 
Engineers’ Register which will give a complete record of the pro
fessional career of every member, the purpose being to form a sort of 
clearing house to assist members in improving their positions by 
systematically recording the particulars of their experience and 
technical training, and by effecting the introductions to engineering 
employers of members who possess such qualifications as may nt 
them for vacant positions. To establish and maintain a Register 
of this nature would involve considerable expense, and would re
quire the hearty co-operation of all members. I think, however, 
the suggestions well worthy the serious consideration of the incoming 
Council.

of the applicants. .........................
Returning to the chief subject under discussion, it was main

tained that the Society should do all it could to further the interest 
of all its branches, and that those most distant from headquarters 
should particularly be given all possible cooperation. The efforts 
to restrict the membership to well qualified men were heartily 
commended, and it was recognized that the advice of members 
residing in the same province as the applicant is most valuable in
•-h*8 -,rp^c wye[y scattering discussion experienced a concentrating 
effect from a resolution submitted by Mr. Kerry, which was after
wards amended by Mr. Harkom’s motion, seconded by Mr. Dietrich, 
and adopted. (Upon further consideration, however, it was felt 
that the wording of this amended resolution conveyed an 
impression different than anything intended, and it was rescinded at 
Thursday morning’s meeting. A new resolution with better 
phraseology was substituted.)

A communication from the Manitoba branch was the next 
subject for consideration, but discussion was postponed by motion.

Complying with a request made at the Tuesday morning session 
for further particulars of arrears fees outstanding at the end of 191.5, 
the secretary presented the following information:

"For 1913 the unpaid subscriptions amounted, for members 
$1469; for associate members, $4,456; for associates, $85; for 
juniors, $530; for students, $384. Total, $6,944

“Arrears for 1912 and previous years, members, $964; associate 
members, $3,907; associates, $125; juniors, $403; students $395. 
Totcil $5 794"Sum total of outstanding arrears is $12,709. It was estimated 
by the auditor that these were worth $5,000 as indica ed in the 
financial report submitted Tuesday.

"The statement which should have accompanied the report 
as to the number of members was as follows:

“Quebec, 40 corporate members, 9 non-corporate members.
“Ottawa, 156 corporate, 45 non-corporate.
“Kingston, 14 corporate, 6 non-corporate.
"Toronto, 128 corporate, 81 non-corporate.
“Manitoba, 130 corporate, 80 non-corporate.
“Calgary 30 corporate. 5 non-corporate.
"Vancouver, 114 corporate.
“Victoria, 40 corporate, 8 non-corporate.
“Total. 638 corporate, 248 non-corporate.’
Mr. Jamieson remarked that the statement showed a state of 

affairs that should not exist. It was a large amount of arrears. 
This same question had been brought up from year to year, ana 
instead of improving it was getting worse. It seemed that members 
were carried on the list long after the age limit had expired.

The President suggested that if he referred to the report 01 
the Council it would be found that 437 students were dropped from 
the list during the past year because of over age or non-paymen 
of dues. Mr. Brayley suggested that the matter be taken up by 
the finance committee to see if there was room for improvemen ■ 

Upon motion by Col. Anderson, the meeting was adjournea-

(Note:—The attention of members of the Society is respect
fully called to the fact that "The Information Department of lhe 
Canadian Engineer has, for five years past, kept the very 
kind of records advocated by Mr. Johnson. The complete record 
of any engineer who cares to supply the necessary data concerning 
himself, is kept on file. This file is open for inspection to any em
ployer whose desire to add to or change his staff is bona-fide. Great 
care must be exercised not to allow the personal data in this file to 
be shown indiscriminately. Through this Information Department

have secured or changed posit-

Should the incoming Council adopt Mr. Johnson s suggestion, 
and appoint a manager to conduct such a file as a department of 
the Society, The Canadian Engineer hereby offers to present to the 
Society the entire records of its Information Department, upon the 
assumption that the work, if undertaken by the Society, would be 
prosecuted with greater thoroughness than is possible for any technical 
paper.—Editor . )

upwards of three hundred engineers 
lions

WEDNESDAY AFTERNOON SESSION

The meeting opened at 3 o’clock with a good attendance. 
Mr. Johnson was in the chair. , • , ,

The report of the Convention of the British Columbia branches 
was read in part by Prof. McLeod, bringing out the fact that the 
members of that province were not inclined to concur in spirit with 
the action of the Council in the matter of sending out information 
concerning the vote on by-laws. ,

The President explained this particular point to have arisen 
from the feeling on the part of the Council that some communication 
on its behalf should accompany the by-law which was being mailed 
to the members, relating to the establishment of a provincial divi
sion of the Society in British Columbia. ,

At the September meeting at which the by-law, proposed by the 
Council, had been brought up, there had been no difference of 
opinion concerning it excepting the question of financial aid trom 
the funds of the Society. The form of the by-law was not objected 
to insofar as it incorporated the proposed association with the ex
isting branches. The underlying idea was that the association thus 
formed should not supercede the branches but that the Society 
should communicate more directly with the branches than with the

The by-law which the British Columbia branches submitted 
later differed from that proposed by the Council, the British Col
umbia members apparently being under the impression that the 
Council’s by-law rather ignored their wishes. ,

Mr. Johnson thought that, when the Council was considering 
the submitted by-law, it might possibly have been adopted had it 

been for the fact that the Council’s by-law had been passed 
by a large meeting. It was felt that the decision of this larger 
meeting should not have been upset by the smaller meeting.

As far as the Council was concerned, therefore, it had no al
ternative, said Mr. Johnson, but had sent out both by-laws. As 
they covered the same ground, it was deemed essential to call the 
attention of the members to the fact that they were by-laws dealing 
with the same subject. A clause inserted in the communication 
for this purpose had—in the opinion of the British Columbia 
members—influenced voters in favor of the Council s by-law and 
against their own. Hence their objection. .

This situation was the subject of discussion during the greater 
At the outset several members inquired

EXCURSION TO BRIDGE WORKSnot
The excursion to the St. Lawrence Bridge Company’s shops 

at Rockfield was attended by about 250 of the members, special cars 
for the trip having been placed at the disposal of the visitors by the 
Montreal Tramways Company. _ ,. ,

Upon arrival a thorough inspection of the plant disclosed many 
interesting features in its construction and in the facilities 

there for the fabrication of the superstructure of thevery
to be seen 
Quebec bridge.

After completing the tour through the shops a luncheon wa 
served by the Company in the Templet Shop, at which a number 
of addresses were given.Dart of the afternoon.
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THURSDAY MORNING SESSION. mittee be formed to consider means to increase the enthusi
asm of the members in general throughout the Society the 
committee to report in six months to the Council ; and ’ that 
their report be printed and sent to the members, ihe matter 
to be brought up at the next annual meeting.

This motion was seconded by Mr. Kennedy.
Mr. Francis, speaking at length against the motion, said 

he was not aware of such lack of enthusiasm, 
trary he thought that the members 
they ever were, and that he 
matter brought up.

A lengthy discussion followed, and in which many of the 
members, including the Chairman, took active part. Many 
suggestions as to the means for remedying the condition of 
affairs alleged by Mr. Rogers were offered. Mr. Odell very 
aptly remarked that he would suggest that each member 
stitute himself into 
(Laughter and applause ! )

The Chairman ruled that the matter be referred to the 
incoming Council and that it be left with them 
necessary committees to deal with the question.

Upon motion, the meeting was adjourned.

The President called the meeting to order at 10.20 a.m. 
M ^.was decided to re-consider the resolution submitted by 
t-h "arkom at the Wednesday afternoon session, and after 
norough reconsideration it was rescinded.

Mr. Kerry submitted the following resolution to take its

On the con- 
were as enthusiastic as 

was rather surprised to hear the
B ' • dd® meeting has considered the resolution of the
ntish Columbia Branches, objecting to the action ot the 
uncil in commenting on a proposed amendment to the By- 

avvs>< and is of the opinion,
o • . d ) That the Society welcomes any expression of 
Pinion or advice from the Council concerning matters of 

fieneral import with which the Society proposes to deal. 
n . l2j That it suggests that such opinion or advice be 
minted independently of the ballot to which it refers.
, (3) That the incoming Council be entrusted to further
ca| with the development of the 'branch and divisional sys- 
m as part of the organization of the Society.” 

t . Ross, in seconding the motion, observed that it con- 
1, 1”e° the substance of the previous resolution and in much 
Detter shape. Carried.
mitt fhe Secretary read the report of the Gzowski Medal Com- 
ren6’ ?hich was received and adopted. He then read the 
ae-ra Examiners on students’ papers. The meeting

t0 award two prizes in the General Section. 
ihe Secretary next submitted the report re the amend

ant of By-laws.
The amendments proposed with regard to By-laws Nos. 

mp2?’ anc* 5i of the Society were adopted. The amend- 
Werp proposed with regard to By-law No. 8 of the Society 
r ® rejected. The new By-law No. 56, proposed by the 
did nCl1 5n<* hy certain members resident in British Columbia, 
The110* • ve the necessary two-thirds majority vote to carry.

6-p?lstlng By~law No. 56 to be renumbered 57 was adopted. 
ei . he Secretary read the report of the Scrutineers and 

tl0n °f officers and members of the Council.
The officers elected to serve on the Council are as follows : 
president M. J. Butler, C.M.G., Montreal.
Vice-President :—R. A. Ross, Montreal. 

an, Councillors :—Representing District No. 1.—Montreal 
Tzlstr*ct within 25 miles :—J. M. R. Fairbairn and H. M. MacKay, Montreal.

tia pePresenting District' No. 2.—Newfoundland, Nova Sco- 
‘ -Pftnce Edward Island, New Brunswick and the United 

states R. McColl, Halifax.
sid ^®presenting District No. 3.—Province of Quebec (out- 
ad e ^ the Headquarters district), countries outside of Can- 
ua, Newfoundland and the U.S.A. A. R. Decary, Quebec. 

Qn. ^Presenting District No. 4.—Ottawa and the Province of 
Ottawa° 6aSt °f ittciudinff Lindsay R. F. Uniacke,

con-
to enthuse himself !a committee

to appoint any

HYDRO-ELECTRIC POWER-STATION AT 
CHESTER, ENGLAND.

A novel hydro-electric station was not long since put in 
operation on the River Dee at Chester, Eng. Nearly 1,000 
h.p. of electrical energy is being derived from a waterfall whose 
maximum head is 8 feet. The station was built by the Cor
poration Electricity Supply Department, who had to face the 
tact that twice a year at least the tidal bore of the Dee would 
reduce the head of water to only a few inches. However, 
upon working out the prospects of the scheme, it was found 
not only that the tidal bore exerted its influence at mid
day and midnight, times when electricity is little in demand, 
but also that the available power was least during the 
mer months, also a time when the demand for electric 
is lightest.

. The station is built on the site of the old Dee mills, which 
existed since Norman times until 1910, when they were finally 
purchased by the Corporation and pulled down. It was 
thought that the usefulness of the water at the weir for power 
purposes was at an end ; but, upon the suggestion of the city 
electrical engineer, the possibility of using the 
for electricity supply was investigated.

The old weir is built diagonally across the river at the 
east side of the old Dee Bridge, and practically forms a 
channel to conduct the water to the power-station ; and, in 
this channel, sluice-gates and a strainer-rack have been 
placed. Below the weir the river is tidal, so that a specially- 
designed plant has had to be adopted capable of working 
efficiently over a wide variation of head and, consequently, of 
speed. The amount of power developed at anv time depends 
upon the height of the river above the weir, which is of 
course, a function of the rainfall, and the height below the 
dam, which depends on the state of the tide. It is calculated
that these two factors will give average heads as follows :__

Feet.

sum-
power

water-power

We**Re?resentinS District No. 5.—The Province of Ontario 
st °f Lindsay W. A. Bucke, Toronto.

Sa~i Representing District No. 6.—The Provinces of Alberta, 
asl<atchewan and Manitoba F. Lee, Winnipeg.

Col, ePresenting District No. 7.—The Province of British 
fflbia :—G. R. G. Conway, Vancouver, 

report was received and adopted. 
son A't juncture the retiring President, Mr. Phelps John- 
Mr ’ j^os® and surrendered the Chair to the new President, 
tak'in' Butler. There was loud applause on Mr. Butler’s
exnr g chair. He remarked that he could only faintly 
on l®Ss “is appreciation of the very great honor conferred 
the , P1 hy asking him to succeed Mr. Johnson, and to accept 

tghest position in the Society.
ness ne President then announced the next in order of busi- 
mjtt 0 °e the election of members for the nominating com- 

1 he Secretary read the results of the ballots. 
bus:n •e President inquired whether there was any further 

css to bring before the Society, 
fore tb R' B- Rogers announced that he desired to bring be- 
add °e Society a matter referred to in the late president’s 
ciety ?s> reading as follows :—“While the growth of the So- 
tio coto numbers has been very satisfactory, there has been 
as ev:rdesponding growth in the enthusiasm of its- members, 
tion a dnced by attendance at the meetings, by the prepara- 
Suhm-?5 contribution of papers, or of discussion on the papers 

te<L but rather the reverse.”
this rJt Rogers thought that cognizance should be taken of 
shou)H v.ren£e’ B was a matter of vital importance, and 

u be thoroughly looked into. He moved that

The

December .........................................
January, February, and March 
April, May, October, and November 
June, July, August, and September

4-5
6.25
7-5
8-75

The Electricity Committee has undertaken that in the 
working of the installation the water in the river above the 
weir shall not be lowered more than 6 inches below the mean 
height of the weir.

The new station, which has already been constructed, 
has been furnished with an installation of machinery, which, 
it is estimated, will yield about 1,250,000 units a year at a 
cost including capital charge of somewhat less than 3d (or 
3-5 of a cent) per unit.

A higher horse-power than that developed by any other 
vessel in the world will be one of the features of the new 
battle cruiser “Tiger,” which has been launched at Clyde
bank, Scot., recently. It is unofficially stated that the en
gines will develop shaft horse-power, which means a speed 
of at least 31 knots.a com-
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Fig. 1.
The rational method ismon experience with engineers. • tue

to have a competent engineer design the structure in thethe net value of the bottom chord (and this is near the
centre of the truss) is not more than 2 pieces i% x 12 in.,

6 x 8 in. throughout first place.equal to 42 sq. in. The diagonals are 
and the verticals are of round rods, 1 >4 m. diameter, not 
upset. There are 8 panels, but only 3 loading points 
located at the centre and at quarter-points. At the 
quarter-points the rods project downwards, through the 
bottom chord, to which they are not fastened, to car.y 
lower side panels of the ceiling. At loading points there 
the 8x8 in. posts, the rods passing through these.

Loading is on the top chord from the roof, and though 
apparently on the bottom chord from the ceiling joists, 
it was found to be carried fully by the top chord. The 
trusses sagged at the centre, to a maximum o 3% in. 
Some of the diagonals were found loose, showing that 
they took no weight ; the arching of the roof, tied by in
direct cross joist system, evidently taking the load.

Reinforcing was effected mainly by means of two 
wrought iron suspender rods for each truss, the rods be- 
ing 1 Vt, in. square, with each rod in three parts, centre 
and two ends, attached to pins at top chord ends and 
held together by Cleveland turnbuckles engaging upset 
ends. The pins are 2 in. in diameter, with pin plates, 
one on each side of top chord, 10 x 12 x ?4 in. The top 
chord is reinforced throughout by two pieces of 2 x 10-in.

each side, bolted on by means of %-in.

The statement of the Public Utilities Commission recently 
published, giving the condensed earning report of the Ma 
toba Government telephones for the 12 months ending 
vember 30th, shows the revenue to have been $r,707.149-741 
expenses, $1,269,909.90; net earnings, $437.239-84, mte 
charges, $406,975-20 ; and a resulting surplus of $30,264.64

A cable sent from London to the New York Tribune not 
long ago reported the following in connection with a ne 
invention in wireless science : “The newest development in 
wireless telegraphy was demonstrated atjhe exhibition 
the Physical Society of London in the Imperial College 
Science This invention aims at the detection of direction 
from which a message comes. No one has yet discovered 
how to send wireless rays like a searchlight in an; d n 
direction. They go out everywhere, but, even though they 
cannot be directed* it is just possible that a ship will be ajk 
to find out whence they come. This is done by a wonder 
new instrument shown by the Marconi company.

According to the estimates which have been prepared W 
the Provincial Department of Mines, the total mineral pr 
duction for the year 1913 will be slightly less than $30, 
The value of mineral products for the last year will be V 
proximately $29,555,000, which is nearly $2 500,000 less tn 
the production for the previous year. This decrease is due 
a shortage of $1,600,000 in the coal mining industry occas o 
ed bv the labor troubles on Vancouver Island during the su 
mer," and a shortage of about $656,000 from the metalhfero 
mines, due to a decrease of some $1,160,000 in the copper o 
put and $25,000 in zinc which are, however, partly compe 
sated for by increases in the output of gold, silver and ie

pine, one on
through bolts, spaced, staggering about 2 ft. The bottom 
chords are spliced by means of 2 x 12-in. pine pieces at
tached with Y x 9-in. lag screws. The reinforcing rods
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shoulders formedtake bearing at the loading points, on 
by 2 x 8-in. pine pieces, one on each side of the post. 
Two pieces, 2x6 in., one on each side of truss, form 
struts resisting the side thrust, due to inclination of the 
rods at the quarter-point supports.

The rods and other reinforcing material _ 
place practically without disturbing anything, in the space 
between the ceiling and roof. The 6-inch play in the turn- 
buckle for adjustment enabled the straightening up of the 
trusses, i.e., elimination of sag, as far as desired.

After this was done the top chord reinforcing was 
completed and given good abutting joints throughout, all 
vertical rods drawn up tight and diagonals brought to 
bearing, so that, although somewhat indeterminately, both 
the old truss and the reinforcing system will do work, in 
carrying the loading.

Without prejudice, it may be said that this class of 
work, viz., reinforcing of a truss or other member of a 
structure after it proves inadequate to do the work as: 
signed to it by the architect or builder, is not an uncom-

A METHOD OF STRENGTHENING ROOF 
TRUSSES.

NOVEL method of strengthening the roof trusses 
of a large public building was recently carried out 
satisfactorily by a Toronto engineer. The trusses, 
which are Howe trusses with wood chords and 

diagonals, and steel verticals, were of fairly good general 
proportion and make-up. The connections were in
adequate, however, and the trusses had sagged consider
ably. The problem was to effect repairs in p ace, withou 
disturbing either the ceiling, hung from, and partly rest
ing on, the bottom chords, or the roof trusses which rest 
directly on the top chords.

The trusses (see Fig. 1) are 60 feet in length with 
depth of 8 feet centre to centre of chords. Both top and 
bottom chords are of uniform section throughout, the top 

' chord being 7 J* x 11 # in. and the bottom one composed 
of 4 pieces ! 24 x 12 in. The bottom chords are not spliced 
and have in some places two joints close together, so tha

A put inwere
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RETROSPECT OF THE 28th ANNUAL MEETING.

the attendance of members at the recent Annual 
Meeting of the Canadian Society of Civil Engineers 
probably the most representative in its history. There 

attendance prominent engineers from all portions 
of Canada and not a few from across the border to the 
south.

was

were in

There was noticeable a distinct effort on the part of 
the Officers and Members of Council to restrict the pro
ceedings to matters of first importance to the profession 
and its development.

Of the reports submitted, the most important 
that in relation to Reinforced Concrete. No final action 
could, of course, be taken on a first consideration of the 
report. It will be referred to the branches of the Society, 
and to the membership at large, for discussion and at 
the next Annual Meeting it should be in form for adop
tion. It will constitute an advance on the present pro
gress of the art which all concerned will, we are assured, 
greatly welcome.

The most prominent feature of the meeting was 
pei haps an indication of the desire on the part of the 
Council to get into more intimate touch than has hitherto 
been possible with the needs of its members. The recent 
effort to amend the by-laws in such shape as would ad
vance the status of the profession generally in Canada 
will be noticed by anyone reading carefully the general 
remarks in the Report of Council, and it is to be re
gretted that while the membership at large undoubtedly 
favor the proposal to establish Provincial Divisions, the 
circumstances referred to elsewhere intervened tq prevent 
the attainment of that end.

The recommendation that the business meeting of 
the Society should be held at headquarters is doubtless 
one which will commend itself to the business instincts 
of the engineering profession, while all will heartily ap
prove of the proposal to develop the feature of summer 
meetings. The undertaking to hold such a meeting on 
the Pacific Coast at the earliest opportunity is one which 
will be heartily endorsed by all the members. This ex
cursion would follow as closely as possible the opening 
°f one or both of the new transcontinental routes and 
will be held in conjunction with the Panama Exposition 
and the series of engineering conventions to be held in 
San Francisco in 1915.

While, as always occurs in healthy growing institu
tions, there were some minor differences of opinion which 
developed as between members holding different points 
of view, the feeling was again and again expressed of 
hearty appreciation of the work of the Council of the 
Society and its efforts towards the consolidation of the 
profession as a whole.

was

lhe address of the retiring President, which we 
publish in full on another page, deals to a greater extent 
than is usual with Society affairs and we commend it to 
all members for serious reading.

THE QUESTION OF PROVINCIAL DIVISIONS.

It will be noticed from our report regarding the 
result of the ballots for amendments to by-laws of the 
Canadian Society of Civil Engineers, canvassed at the 
recent Annual Meeting, that an effort to establish Pro
vincial Divisions within the Society was not successful. 
This failure seems to have been due to the disinclination 
<>l the British Columbia members, who mainly advocated
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7,600 lbs., which would necessitate a slab of 5 *n- effective
ft. distribution, or 8 in. ifthe proposal, to accept the by-law in regard to Provincial 

Divisions drawn up by the Council. The alternative y- 
law submitted by the British Columbia members differed 
from that proposed by the Council in minor matters only, 
the chief of these being that the British Columbia mem
bers desired to impose a fee of $1 on all members resident 
in the Province.

While we do not wish to enter into a discussion as 
to the merits of a proposal to establish Provincial Di
visions, it would undoubtedly have been an act of wisdom 
on the part of those desiring them to have refrained from 
giving the membership an opportunity to split their votes, 
and the first effort should have been limited to a decision 
as to the principle involved, leaving the adjustments of 
details to the future. A resolution adopted at the close 
of the meeting recommitted this matter to the Council, 
and the question will no doubt be put, possibly in a modi
fied form, before the membership with a view to amend
ing the by-laws at the next Annual Meeting.

depth if we assume the 2x2 
we assume a distribution of 1 x 1 ft. (which is more nearly 
the actual condition).

The question of modern loading for highway bridges 
is one that demands the attention of all designing en
gineers. There was a time when the road roller produced 
maximum stresses, but to-day we have operating upon 
our highways many motor trucks that produce much 
larger stresses than the largest road roller. The bridges 
must be built heavy enough for these trucks or we will' 
impose upon our country a grave barrier to progress.

A BRIDGE ENGINEER.
Toronto, January 31st, 1914.

Inquiry re Ice Pressures, and Flow of Water in Pipes 
and Chambers.

Sir,—Kindly allow me through the columns of your 
valued paper to obtain the following information :

What is the best formula as used in modern practice 
where very close computation is necessary for :

(1) Flow of water in pipes of various materials as 
required for water supply and power development in
clusive of small pipes to penstocks attaining 20 ft. in 
diam. ?

LETTERS TO THE EDITOR. 

Ottawa Water Supply—Reply to Mr. Pitcher.

issue of January 15th Mr. F. H.Sir,—In your
Pitcher of the Montreal Water and Power Co., argues 
that the City of Ottawa might better filter and pump the 
Ottawa River water instead of putting in a gravity water 
supply from the Gatineau Lakes.

Mr. Pitcher argues that a filtration plant of the me
chanical gravity type can be put in for $550,000, and 
that by erecting this proposed plant the city would save 
$7,450,000 out of a proposed $8,000,000 expenditure.

Granted that he is right in his estimate of the cost 
of the filtration plant, his cost comparison takes

of the cost of operation and maintenance of the
that of the proposed

(2) Flow of water in channels inclusive of small 
sewers to water conduits attaining 20 ft. diam., the latter 
with only the necessary head to produce full bore flow-

Ice Pressure.—Having ascertained from particular 
conditions existing on a river as to probable maximum 
amount of ice in cu. ft. which can come down in mass, 
also the velocity of approach :

(3) What is the formula for finding the pressure ex
erted per sq. ft. on a vertical surface such as a solid dam 
or pier? Is the centre of pressure located at the centre 
of gravity of ice sheet ?

(4) What is the formula for the pressure against the 
surface exerted during the formation of ice per sq-

ft., which would be the only pressure caused by ice on 
a large storage reservoir or dammed lake?

(5) Must allowance be made for the total pressure 
exerted by a season’s formation or only for amount 0 
ice formed during the maximum period of lowest tem
perature prevailing?

(6) What is the crushing strength of the best aver
age ice formed on Canadian rivers?

(7) Are there any reliable works dealing with i°e 
pressure and where can they be procured?

Any information on the above will be deeply aP' 
preciated.

no ac

count
proposed filtration apparatus 
gravitation systejn ; neither does it take account of the 

of operation, depreciation and maintenance of pump-

over

cost 
ing machinery. same

DONALD F. McLEOD,
Town Engineer.

New Glasgow, N.S., January 19th, 1914.

The Billings Bridge at Ottawa.

Sir,—I read with interest the account of the proposed 
highway bridge for the City of Ottawa in The Canadian

Permit me to offer someEngineer of January 29, 1914. 
kind criticism concerning the same.

shame to build a bridge with the steelIt seems a
work built to good heavy specifications and to have such 
a light floor slab. The floor slab is given as 4^ in. deep 
and apparently about a 4-ft. span.

Considering the specification of the Ontario Highway 
Board, which is regarded as good general practice, the 
slab holds good for only a i-ton motor truck loading, if 
we assume that the wheel load is distributed over an 
area of 2 x 2 ft. (which is really too liberal an assump
tion). A 1-ton motor truck (Gramm) weighs 4,500 lbs., 
which, with the live load of 2,000 lbs., totals 6,500 lbs. 
The dead load is distributed equally over the four wheels 
while the live load is carried on the rear wheels. This 
gives a rear wheel load of 2,125 lbs. A 5-ton truck (not 

load nowadays) gives a rear wheel load of

AN ENQUIRER-
Montreal, January 24th, 1914.

Concerning the annual banquet of the Canadian Society 
of Civil Engineers, “La Patrie,” Montreal, had 'the following 

—“The Canadian engineers who had their annual ban
They
brief

to say :
quet last evening are men of actions and mot of words, 
made this evident in their very excellent and very 
speeches. There was not one speech of more than 
minutes’ duration and each speech produced a better i1®

accus-pression than the windy eloquence to which we are 
tomed under similar circumstances.”an uncommon



, . ^‘r>—The extended discussion in your columns on 
18 ,test has greatly interested the writer and it occurs 

° him that at this time a resumé of the arguments for 
??d against this test may be of value to your readers.

e considers it only fair to state at the outset that in his 
°Pmion it is purely an identification test and has nothing 
^ atevÇr to do with the fitness or unfitness of an asphalt 
°r Paving purposes

n In order to intelligently discuss the matter, it is first 
j ecessary to understand clearly just what this test really 
S" \n his own experience he has found that there 
o exist considerable confusion in the minds of a number 

o engineers on this subject. In many instances it has 
een confounded with the free carbon test used in the 
xamination of coal tars, although in reality it is a totally 

th ei^n* test* *n order to clear this matter up, even at 
ti 6 ns^ °f repeating much that has already been said, 
ne writer begs to call attention to the definitions of 
ese two terms which have been adopted by the Com- 
1 tee on Nomenclature of the American Society for 
csting Materials. These definitions are as follows :—

s , J1'ref Carbon in tars is organic matter which is in- 
uble in carbon disulphide.

cok FlXed. Carbon is the organic matter of the résidu 
e obtained by burning hydrocarbon products in 

'ered vessel in the absence of free

seems

oxygen.
It is evident from the foregoing that free 

£Xlsts as such in tars.
dis Slmple process of dissolving the tar in carbon 
held -hlde‘ By th!s treatment the free carbon, which is 
ver m mecllanical suspension in the tar and exists 
affect ; powder resembling lamp black, remains
Sighed.by thC

carbon
It can be isolated and determined

as a 
un

solvent and may be filtered out and

bv h ^e. fixed carbon, on the other hand, is determined 
Sc., the material in the absence of air in a pre-
Th • Way and f°r a hxed and arbitrary period of time. 
ame mixture of coke and ash left is then weighed and the 
bu|°“at °f CO!ce determined by burning it off until nothing 

e ash is left. After deducting the weight of the 
per cent, of coke is calculated on the basis of 

a . pure bitumen contained in the material under ex- 
drri,nation.
Cllr T^e coke obtained in this manner is, of course, pro- 
at g.j .ent*rely by burning the material and does not exist 
Pur *n t^le or'ff‘na* substance. Take, for instance, any 
disH ?'?p^a*f ar*d it will dissolve completely in carbon 
not ’ P. lde- If it contained any coke, this coke would 
Unde 1SSO*vf ar*d yet when the same asphalt is burned 
f0rr^r certain conditions coke will be formed just as it is 
ca. ed by the incomplete combustion of coal. The fixed 
tion °f *CSt was originally devised solely for the examina- 
what° Coa^ ai}d for the purpose of showing approximately 
thç Proportion of carbonaceous material available for 
rtl0rProduction of heat will remain after the lighter and 
is J V°lat'Ie hydrocarbons have been burned off. This 
but ,T|.Cededly a useful and important test for solid fuels 
vis; modern paving specifications contain special pro- 

n' Prevent the burning of bituminous paving

ash, the
the

mixtures so that it is hardly logical to consider ihént as 
coming under a fuel classification.

The asphalts used in the paving industry differ quite 
widely in their composition and are really very complex 
materials containing a large number of constituents. To 
a large extent these constituents are the same in all 
asphalts but the relative proportions of them differ. 
These constituents may be divided into two classes ; viz., 
impurities and pure bitumen. The impurities consist of 
mineral matter (sand, clay, etc.) and vegetable matter 
(twigs, sticks, etc.). Those which constitute the cement
ing material, (i.e., the pure bitumen), and which de
termine the value of the asphalt, are termed hydrocar
bons, and these different hydrocarbons, when burned, 
yield varying amounts of coke or fixed carbon, 
amount of fixed carbon produced by burning the asphalt 
will, therefore, vary in accordance with the kind and pro
portion of the different hydrocarbons present in the 
asphalt. For this reason the determination of the amount 
of fixed carbon in connection with other tests is of 
in the laboratory in determining the source or origin of 
an asphalt.

If we knew just what hydrocarbons or combination 
of hydrocarbons were best suited for paving purposes 
the most ^ye could do would be to determine theoretically 
what the fixed carbon content of an ideal paving asphalt 
should be. As a matter of fact, the identification of all 
these various hydrocarbons is not possible in the present 
state of our chemical knowledge and even if this difficulty 
were removed, we know from past experience that 
tain hydrocarbons which by themselves are worthless for 
paving purposes form, when combined with other hydro
carbons, some of our best paving asphalts. For instance, 
a paraffine flux which is low in fixed carbon would be 
useless by itself as a paving material and yet when 
bined with one or more suitable hard asphalts forms 
asphalt cement such as has been successfully used in 
laying millions of square yards of asphalt pavement. 
Even with the good and bad hydrocarbons all identified, 
the question of their various combinations would make it 
mathematically impossible to theoretically predetermine 
useful limits for the fixed carbon contents of suitable re
fined asphalts or asphalt cements for paving work, as 
we would find both good and bad asphalts included in 
these limits.

In a large majority of cases asphalt cements are 
made by fluxing hard asphalts with a suitable flux. It 
frequently happens that refined hard asphalts which show 

15% of fixed carbon will, when fluxed into an asphalt 
cement of proper consistency and quality for use, show 
less than 15/ of fixed carbon. Is the ban to be placed 
on them also or are they to be considered as coming 
within the approved class? It would certainly appear to 
the writer as being more logical to apply the fixed carbon 
test to the asphalt cement than to the refined asphalt.
If the requirement is to apply to the refined asphalt alone, 
what is to prevent the manufacturer from fluxing the 
hard asphalt to a point where it shows less than 15 % of 
fixed carbon and where its consistency is but slightly be-

The

use

cer-

com-
an:

over
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FIXED CARBON TEST AS APPLIED TO ASPHALTS

SUMMARY OF ARGUMENTS PRO AND CON THAT HAVE APPEARED IN 
THESE COLUMNS—A LETTER FROM FRANCIS P. SMITH, Ph.B.,M.A.S. 
C.E., A PROMINENT CONSULTING CHEMIST AND TESTING EXPERT
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Bermudez ................
California ................
Cuban (Mariel) ....
Gilsonite ..................
Grahamite .............
Mexican ..................
Texas ......................
Trinidad ..................
Paraffine fluxes 
Semi-asphaltic fluxes 
Asphaltic fluxes ...

low that required for paving work and designating the 
fluxed material as a refined asphalt? If all the theoretical

are to be disand practical objections previously noted 
regarded, it is at least evident from the foregoing that 
if any limit is to be set as to the fixed carbon contents 
of an asphalt or asphalt cement the only proper and just 
data for determining such a limit is that which has been 
obtained from pavements laid with the various asphalts 
then and now in use. In this connection the following 
table, showing the amounts of fixed carbon found in the 

commonly used paving asphalts and fluxes, will bemore 
of value :—

Taking the asphalts which show less than a maxi
mum of 15% of fixed carbon, we find that these include 
Bermudez, Cuban (Mariel), and Trinidad, flhe service 
record of all of these asphalts is sufficiently good to place 
them in the accepted class.

We next have the class in which the minimum fixed 
carbon falls below 15% and the maximum above 15%. 
Th°se include California, Gilsonite, Grahamite, Mexican 
and Texas. The writer has had a very long and intimate 
acquaintance with the manufacture of California asphalts 
and the laying of pavements with them since the very 
earliest days of the industry. It is true that in the early 
days some California asphalt was produced showing 18% 
and even higher of fixed carbon. It must be remembered, 
however, that several grades are and were manufactured, 

of them for paint and varnish purposes and these 
latter were much harder and necessarily higher in fixed 
carbon than the grades manufactured for paving pur- 

in a number of cases when stocks ran low, as
was

some

poses.
they frequently did in those days, the hard asphalt 
shipped and used for paving work. The writer, more- 

has laid a number of pavements with just suchover,
asphalts and where they had not been cracked to such an 
extent as to destroy their solubility in fluxes and their 
cementing value, the pavements laid with them gave 
just as good results as those laid with asphalts lower in 
fixed carbon. In many cases the high percentage of fixed 
carbon contained in those California asphalts manufac
tured for varnish and paint purposes have been mislead
ingly quoted against California paving asphalts in general 
as showing their unfitness for paving purposes and the

It is history,
however, that these very same carelessly manufactured 
asphalts, often showing high fixed carbon, proved so 
great a commercial success in the paving industry that 
the interests controlling the so-called natural asphalts 
attempted to control them in one vast organization. 
Since about 1895 gradually increasing amounts of pave
ments have been laid in the United States and elsewhere 
with California asphalt until at the present time there 

millions of square yards of pavements of this

lack of care used in manufacturing them.

are many
character in existence which are giving good service. 
There is no doubt but that a considerable proportion of 
the California asphalt manufactured between the years

1895 and 1900 showed over 15 % of fixed carbon, but the 
writer is in a position to state positively that, having in 
mind the state of the art at that time, the average of 
these pavements gave just as good satisfaction as the 
average of the pavements laid during the same period 
with other asphalt showing less than 15% of fixed carbon.

Mexican asphalts normally run higher in fixed car
bon than do most others. Pavements laid with this type 
of asphalt have been in use in Mexico, Canada and the 
United States for upwards of five years. A careful 
physical and chemical examination of them proves that 
they possess all of the qualities which are necessary and 
essential for laying a first-class asphalt pavement. They 
are almost 100% pure bitumen, are higher in ductility 
and cementing value than any others excepting the Cali
fornia, and are less susceptible to changes in tempera
ture than any other paving asphalt of recognized quality. 
From the above data and the fact that they are produced 
by the same approved and time-tested methods and with 
the same care used in manufacturing the best California 
asphalts, which have proven so successful, the writer is 
convinced that there is every reason for including them 
in the list of paving asphalts of the highest quality.

Many thousand square yards of successful asphalt 
pavements have been laid with asphalt cement manu
factured from Gilsonite. It is a fair statement to make 
that if the present price of Gilsonite were not so high, 
it would be much more widely used at the present time 
in the paving industry. Most of the Gilsonite available 
for paving purposes will show considerably in excess of 
15% of fixed carbon. When fluxed with California 
residuum, the asphalt cement so produced will in most 
instances show less than 15% of fixed carbon. The ser
vice tests of pavements laid with asphalt cements of this 
character are undoubtedly sufficiently good to include 
them in the preferred class of paving asphalts. The use 
in the paving industry of asphalt cements made from 
Grahamite, which is very high in fixed carbon, has been 
limited, but a number of excellent pavements have been 
laid with this material.

Much of the so-called Texas asphalt as present upon 
the market will show less than 15% of fixed carbon. 
Occasional shipments of it, however, will run up to 16% 
or slightly over. Chemical and physical examination of 
the shipments showing over 15% of fixed carbon, together 
with the service records of pavements laid with them show 
that the high fixed carbon material is just as good as the 
low fixed carbon material. In fact, it is impossible to 
detect any difference between them, 
be clear from the foregoing that, based on service tests 
alone, there is no reason for inserting a fixed carbon 
clause, or, if inserted, limiting it to a maximum of 15%- 
Such a maximum would limit the asphalts admitted to 
Bermudez, California, Cuban, Texas and Trinidad. 
Practically all of the present-day output of California 
asphalt would be admitted, together with a large propor
tion of the so-called Texas asphalt. Gilsonite, Grahamite 
and Mexican asphalts would be excluded. At the present 
time but small quantities of the first two asphalts are 
used in the paving industry, but the volume of Mexican 
asphalt produced in this country is very large and increas
ing very rapidly. From a commercial standpoint, it5 
competition with Bermudez and Trinidad asphalts is more 
serious than that of any other asphalt. At the present 
time it is admitted under all of the standard open specifi' 
cations now in force in the United States in most of the 
largest cities, so that it is reasonable to assume it to be 
of good quality. From the municipal standpoint, it *5

It would appear to
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exceedingly important that free and open competition in 
standard asphalts should be encouraged and maintained, 
erom this point of view, it would be unfortunate indeed 
to bar out what is admittedly one of the most important 
factors in the asphalt situation to-day.
'elds are concededly one of the largest, if not the largest, 

which have ever been developed and their supply is 
Practically inexhaustible.

of poor asphalts showing less than 15% of fixed carbon, 
it is certainly logical to assume that these same tests will 
be sufficient to exclude poor asphalts showing more than 
15% of fixed carbon. From this standpoint alone there 
would appear to be no reason why a fixed carbon test 
of any kind should be included in a specification for 
paving asphalt.

Certain points have been raised in the articles which 
have been published in your pages which appear to the 
writer to call for further comment. In discussing Mr. 
Pullar’s paper,* the writer wishes it to be distinctly 
understood that as a whole his experience confirms most 
of the facts stated by Mr. Pullar, but that he is not in 
accord with the conclusions drawn by him from these 
facts.

The Mexican oil

The old and artificial brand standard of judging 
quality is rapidly disappearing and in an attempt to pre
serve it in a manner which can not readily be detected, 
a large number of tests are being advocated under the 
P ea that they are necessary ones. As a matter of fact, 
juost of these tests are purely identification tests and are
•Mended to limit the asphalts admitted under them to 
certain brands. It is well that municipal engineers should 
understand this matter thoroughly and be warned against 
1 and only accept tests in their specifications which have 

een proven to be quality tests and essential in deter- 
mming the actual paving value of an asphalt. It would 
appear, therefore, that the chief effect of a 15% fixed 
carbon clause would be to exclude Mexican asphalts.
. e authors of most of the articles which have appeared 
ln pages agree that asphalts produced from Mexi
can oils should normally show a high fixed carbon con
çut. The strongest advocates df the fixed carbon test 
ffrce that its chief influence is to prevent an undue 

amount of condensation or cracking from taking place.
all asphalts produced, either by nature or man, a 

ctain degree of condensation has taken place. It is only 
'ere this condensation is excessive that any objection 

Qj>n be raised to it. Asphalt manufactured from Mexican 
1 with all the care and precaution that years of experi- 
ce has proved to be necessary will normally show over 

, 5 o of fixed carbon. From this standpoint, therefore, 
exclusion is unjustifiable. From the laboratory stand

out its physical and chemical characteristics show it to 
k°ssess in the highest degree the properties which have 

eu found to be desirable and necessary in a paving 
^P'alt. As to service tests, since 1911 over thirty 

°usand tons have been sold for sheet asphalt paving 
^,rPoses in Canada and over sixty thousand tons in the 
s-ed States. Disregarding entirely the favorable re- 
fr °f these service tests and the fact that it is being 

ee V used in open competition with all other asphalts by 
0st of our largest cities and in many municipal paving 
n*'s’ * *s unreasonable to assume that any such quan- 

a °f *t could have been sold if it were an inferior 
anH Contractors would have refused to bid upon it 
feassume maintenance guarantees. The strong in- 

en<-e is, therefore, that the opposition to its use is 
Irely a commercial one.

Mr. Pullar, in his article, states that the ductility 
test in the hands of different chemists gives more widely 
varying results than does the fixed carbon test. The 
writer and his partner have probably had a greater ex
perience with this test than anyone else and he thinks 
it only fair to state, that when the standard method is 
followed the variations stated by Mr. Pullar are far too 
great. Assuming, however, for the sake of argument, 
that the ductility of the same sample was reported by two 
different chemists as 90 cms. and 70 cms., respectively, 
both of these results are so far above the usual minimum 
requirements for ductility that the sample would be 
hesitatingly accepted as passing the requirements in this 
respect.

un-

As a matter of fact, the variation in different results 
on the ductility test is no greater than on the fixed carbon 
test and all the widely known and used standard paving 
asphalts have a ductility far in excess of the usual 
minimum limit given by specifications (20 cms.), so that 
the allowable variation would not work a hardship on any 
of them or cause them to be excluded. This is shown by 
the following table giving the average range of ductility 
for cements of 50 penetration made from the asphalts 
mentioned in the previous table of fixed carbon contents : 
Bermudez 
California 
Cuban (Mariel)
Gilsonite ....
Grahamite 
Mexican ....
Texas ...........
Trinidad ....

its

40 to 70 cms.
90 cms. and over 
20 to 30 cms.
20 to 50 cms.
15 to 30 cms.
50 to 100 cms. and over
50 to 100 cms. and over
35 to 60 cms.

The writer has gone into the matter of the ductility 
test at the present time more especially because this test 
is employed in almost all specifications and amply guards 
against all undue blowing of asphaltic products.

In this connection Mr. Pullar quotes tests 
number of blown products made from Ohio and other 
oils. In the first place, blown products of this class 
not generally considered as suitable for paving purposes 
and certainly not when made from Ohio oil p 
ducts of this character would not be admitted under 
of the standard paving specifications, 
cited would, therefore, appear to have little or no bearing 
upon the value of the fixed carbon test for paving specifi
cations. As a matter of fact, it is easier and cheaper to 
produce a blown asphalt from Mexican oils which will 
show less than 15% of fixed carbon than it is to produce 
from them a paving asphalt of good quality and high 
ductility that will normally contain from 15 to 17% of

*“The Value of the Fixed Carbon Test.”— The Canadian 
Engineer, November 13th,

of )ne t^le arguments which have been used in favor 
Cert -6 ^xed carbon test is that while it may bar out 
ins a!n ff°od asphalts, it safeguards a municipality by 

ring the use 0f only such asphalts as are suitable for 
purposes.

asPh°7 tCSt °n^ this is not true.
pavjlc* ts which are not recognized as being suitable for 
factn^ Purposes show less than 15% of fixed carbon. In 
Carb’ 11 's Probably fair to state that taking 15% of fixed 
sh0 °-n as *^e dividing line, there are more poor asphalts 

*ess than 15% of fixed carbon than there are 
It ; asPhalts showing more than 15% of fixed carbon, 
is n apParent, therefore, that the fixed carbon test per se 
tjjj * " sufficient to insure a good paving asphalt, but that
the ' an only be done in connection with other tests. If 
Chese other test

on a

are

er se. Pro- 
any

The instances

From the standpoint of the fixed 
A great many blown

■

sufficient to exclude the large numbers are 1913.
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grade asphalt showing 16.3% of fixed carbon may be 
Converted into a bright ductile cement showing only 
12.6% of fixed carbon by the use of a suitable flux. This 
accords with the writer’s experience. No other tests are 
given on the cement by Mr. Kirschbraun, but the writer 
has made similar cements which were in every way suit
able for paving use and has employed them in laying 
pavements which were in every way successful and per
manent. This shows that when combined with a suitable 
flux, asphalts which have been cracked in distillation and 
have a high fixed carbon test, are not necessarily injurious 
or unfit for paving providing they have the other 
sary qualities of stability and cementitiousness. Where 
one type' of crude is being used and the same process of 
distillation is employed, the fixed carbon test will un
doubtedly check up variations in the handling of the stills 
and it is concededly valuable for that purpose, as is also 
the carbon tetrachloride test. At times one of these 
tests will show variations which the other will not. Mr. 
Kirschbraun states: “It is apparent that the best prac
tice should limit this action (condensation) to the mini
mum and that specifications should control this by a 
fixed carbon limit within which the product will retain 
to a useful and permanent extent the qualities necessary 
for pavement and road construction.” Possibly the 
writer misunderstands Mr. Kirschbraun, but he fails to 
see how this could be done practically. First, we have 
the variation due to different crudes ; second, the varia
tion due to different approved methods of refining upon 
the same crudes ; third, the influence of various fluxes on 
the asphalt cement ; and fourth, the determination in each 
particular case of the amount and kind of condensation 
which is harmful. If the allowable percentage of fixed 
carbon is to be regulated in accordance with the qualities 
necessary for road or pavement construction, why not 
specify the permissible limits in these respects and omit 
the at least doubtful and variable fixed carbon require
ment? The ductility test will always detect lack of ce
mentitiousness due to improper manipulation or any other 
cause. Hence it accomplishes all that has been claimed 
for the fixed carbon test without any unfair discrimination.

Mr. Kirschbraun, in his letter appearing in your 
issue of January 29th, proposes that the minimum theo
retical fixed carbon value characteristic of an asphalt of 
a given penetration made under ideal refining conditions 
should be determined by a laboratory run, the idea being 
to establish a fixed carbon standard for products made 
from a particular crude. Laboratory methods differ as 
much as do producing methods on a large scale and for 
this reason alone the proposition seems to the writer to be 
impractical. It also involves the assumption that any de
gree of condensation in the commercial product in excess 
of that produced by the laboratory method employed is 
harmful. This argument, if carried to the extreme, 
would involve the use of distillation processes conducted 
under less than atmospheric pressures, which the writer 
believes to be in most cases entirely unnecessary. In his 
own experience asphalt produced in this way has at times 
been found inferior to that produced in a commercial 
manner with a very considerable degree of condensation, 
in that the product made under diminished pressure was 
susceptible to changes in temperature to an undesirable 
extent.

fixed carbon. If the ductility test in the usual open type 
of specifications were eliminated and the fixed carbon 
test substituted, any manufacturer could cheaply and 
easily make an inferior product from Mexican or other 
oils that would meet the specifications. This could, of 
course, be prevented by introducing a number of addi
tional tests, but why cumber the specifications in this 
way and make them still more difficult for the average 
engineer and contractor to understand when a ductility 
test answers every purpose?

Mr. Pullar further states that a poor quality of flux
ing oil will show up by high fixed carbon in a fluxed 
asphalt. This statement requires very considerable modi
fication. For many purposes fluxes made from asphaltic 
oils are superior to those made from paraffine oils and 
yet the former are higher in fixed carbon. A relatively 
high fixed carbon in a fluxed asphalt would, therefore, in 
many instances indicate a better product than a low fixed 
carbon. Where the fluxed bitumen was a very hard one 
and was only partly soluble in a paraffine flux and wholly 
soluble in an asphaltic flux, Mr. Pullar’s statement 
would, of course, be entirely correct, but when the hard 
asphalt was equally soluble in both kinds of fluxes and 
relatively the same amount was used in each case, the 
product made with the asphaltic flux would show the 
higher fixed carbon.

The writer strongly disagrees with Mr. Pullar that 
the majority of so-called open specifications are so faulty 
as to permit the use of undesirable material. It is his 
experience that under them better asphalts are being 
supplied than for years past and that the practice of 
dividing bituminous material into various classes is a 
cumbersome, confusing and useless one. His views on 
this particular subject are quite fully set forth in a pre
vious issue of your paper; page 175, Jan. 15th, 1914.

Much has been written against the so-called “crack
ing” of an oil during the manufacturing process and that 
this necessarily injures the paving value of the asphalt 
and that this also is shown by the fixed carbon test. The 
writer is of the opinion that so long as the essential 
physical qualities of the product are not injured, cracking 
per se is not necessarily injurious. This may appear to 
be a somewhat revolutionary doctrine, but in many in
stances he and others have successfully used cracked pro
ducts so long as their stability and cementing value had 
not been injuriously lowered, and in the early days of the 
paving industry practically all the fluxes were cracked 
products and they often formed 25% of the asphalt 
cement used.

neces-

Coal tar has long been successfully used in the pav
ing industry and it certainly is a much cracked product, 
notwithstanding which it will retain its original con
sistency longer than asphalt and is certainly equal to it 
in cementing value, even though it frequently shows 30% 
or more of fixed carbon.

Mr. Kirschbraun’s article* is an exceedingly able and 
interesting one. The writer believes, however, that his 
formula (based on the crude used) for determining the 
allowable amount of fixed carbon in an asphalt does not 
sufficiently take into consideration the variation in fixed 
carbon contents produced by different methods of dis
tillation. This is indicated by the California asphalt 
mentioned by Mr. Pullar as containing only 9.5%. of fixed 
carbon against the normal range of 11 to 14% in asphalts 
made from the same class of crude. His table on page 
803 of your journal illustrates that a California “B”

Mr. Kirschbraun suggests an alternative clause in 
which he places a maximum of 13% of fixed carbon and 
a sliding scale whereby any increase in the fixed carbon 
contents shall be compensated for by an increase in the 
solubility of the material in carbon tetrachloride. This 
appears to the writer to be an attempt to use what he

*“Fixed Carbon Depends on Crude.”— The Canadian 
Engineer, December 4th, 1913.
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considers tests of very questionable value to counter
balance each other.
h JeVertinS again to the California asphalt mentioned 

Y Mr. Pullar as containing only 9.5% of fixed carbon 
assuming this to be a paving asphalt of high grade, 

w y should any other California asphalt made from the 
same crude be permitted to have as much as even 13% 
in XC<^ car*3on'1 Here, again, the question of the refin- 

S processes used becomes a very important matter in 
ermining the allowable amount of fixed carbon, and 

tet m^teii what limits as to fixed carbon and carbon 
ne rachloride solubility are determined upon, it becomes 
teHalT17 t0 revert to other tests to safeguard the 

test itself

test and points out the cause for many of them. He als# 
points out the absurdity of rejecting a material for being 
a few tenths of a per cent, in excess of specification re
quirements when the limit of accuracy of the method 
employed is less than the excess upon which the rejection 
is based.

Mr. Richardson's letter* ignores details entirely and 
proceeds upon the broad, and (to him) satisfying, assump
tion that all asphalts showing more than 15% of fixed 
carbon are inferior or experimental. This, the writer 
contends, is wholly unjustifiable and is not borne out by 
the experience gained during the past 15 years in the 
paving industry. It can not, therefore, be considered a 
very valuable contribution to the present discussion. 
Millions of square yards of pavements made with 
“residual pitches,” as he terms them, have been and are 
being laid by his own company and others, and the re
sults haVe proved that they are fully equal to pavements 
laid with the so-called natural asphalts which he advo
cates. Gilsonite has also been used in the laying of many 
successful pavements and much of this material shows 
over 15% of fixed carbon. So far as stability is con
cerned, all of the good asphalts made from asphaltic 
petroleum are more stable under heat than one of the 
asphalts which he advocates so strongly.

ma-
an extent that the value of the fixed carbon 

appears negligible.
Mr. Kirschbraun also suggests that if the chemist 

mi*n t*le cark°n tetrachloride test, this solvent 
to s u replaced by carbon disulphide. The writer fails 
the ^ • th‘S Iatter solvent could be of any value unless
•pjj material had been so far decomposed as to coke it. 
tedî products made from paraffine base oils are admit- 
the/ entire,y unsuitable for paving purposes and yet 
asofi6 n-"C tPlc l°west in fixed carbon. Products made from 
Car, a 10 crudes of any sort are always higher in fixed 
gro °a than th°Se made from Paraffine crudes. On this 
logic! aI°-ne-’ theref?re> it: would appear to be more 
missihlt0-1’m*t the minimum amount of fixed carbon per- 
any e m an asphalt than the maximum amount. In 
nessejfnt’ °tber tests are required to determine the fit- 

other

has

FRANCIS P. SMITH.
New York, January 31st, 1914.

*“Fixed Carbon Limitation.”—The Canadian Engineer, 
December 18th, 1913.an asphalt, and, as previously stated, if these 

tests areand h a----- " efficient to discriminate between the good
it w 3d materials having less than 15% of fixed carbon, 
to dis ■ appear that these same tests were also sufficient 
’ng ^nminate between the good and bad materials hav- 
fixed er *5% of fixed carbon. Why, therefore, use the 
^ectinl 1° t^St at a^? From the standpoint of the in- 
a cert ^ c 1emist) the fixed carbon test undoubtedly has 
cati0nam va!ue> but to introduce it properly into a specifi
ed Vet°ifS n0t t0 discriminate against certain materials 
Writer I have.the Pr.ovisi<>n of any use appears to the 
inserted0, °e lmpracticable. He believes that a clause 
effect tb m the ordinary open type specifications to the 
to the at a-]1 shiPments of material shall be fully equal 
ParticurtabJished S^sanc^ar(^ an<^ recognized quality of that 
Provided r,r rand wdl Prove to be all that is necessary 
ductilit bat the requirements as to cementing value or 
türe and P'l,rit7’ susceptibility to changes in tempera- 

stability under heat are sufficiently high, 
e writer agrees with Mr. Kirschbraun that the fact 

eXaminafhXed carbon test was originally devised for the 
°f no .lon ,°f c°al does not necessarily mean that it is 
9s asr,h 1 m the examination of other materials, such 
Authors f' He does not believe, however, that the 
yoqr na ° some of the articles which have appeared in 
plied t/eS bave objected to the fixed carbon test as ap- 
apPear aspbalts solely on the grounds of its origin. It
Carbon t0 h'm th.at in view of the fact that the fixed 
fr°m t, st as applied to coals is of value in judging them 

a ^ md standpoint, unless good and sufficient rea- 
asnh advanced to show that this test when applied 

different a *s conclusively determines something entirely 
Wholly ’ 1‘f"’ their suitability for paving purposes, it is 

only lrtment and logf'cal to show that a test which 
in an » , een Proven to measure fuel value has no place

asphalt specification.
Qv ,aw’s paper* clearly shows the variations in re- 

# — ained by different chemists with the fixed carbon
«aee‘‘F,xxTed Carbon 

’ November

MINERAL PRODUCTION OF ALBERTA FOR 1913.

As Alberta is the province with the greatest coal re
sources in all Canada, so it is developing rapidly as a pro
ducer of coal, the output for the year being estimated at 
about 3,500,000 tons, or nearly half the production of Nova 
Scotia, the oldest and largest coal-producing province. 
During the year thirty new coal mines were opened. The 
International Coal and Coke Company was the largest pro
ducer of both coal and coke, and distributed $30,000 a 
quarter in dividends, being equivalent to 1 per cent, per 
quarter. The Canadian Coal Consolidated Company, of 
Frank, was practically closed down this year, the production 
amounting to 13,958 tons. The Hillcrest Collieries at Hill- 
crest produced over 300,000 tons. The city of Lethbridge 
runs the Lethbridge City Mine, which produced about 21,750 
tons. The Diamond Coal Company closed down their mine 
on June 1st, up to which time the mine had produced 17,503 
tons. The mines in the North and through the Yellowhead 
Pass experienced a quiet year.

The production for the year is estimated as follows :—
$ 8,750,000 

660,000 
2,500,000 
1,875,000

that

Coal, 3,500,000 tons ...................................
Coke, 100,000 tons ................. .".................
Cement and building materials .... .. 
Natural gas ..............................................

Total .Sons $i3,775,ooo
to

Venice, Italy, has appropriated $20,000 to investigate the 
advisability of building a highway tunnel of 11,800 feet be
tween that city and the islands of Giudecca, San Giorgio and 
Lida. If this investigating body reports that the plan is 
practicable, such construction will mean the passing of the 
picturesque gondola system of transportation. If the project 
is carried out the tunnel will be the longest highway tunnel 
in the world.

Mr.
S|Jlts

Test Empirical.”—The Canadian En- 
20th, 1913.



URING the recent Annual Meeting in Montreal of 
the Canadian Society of Civil Engineers, the 
Mount Royal Tunnel and Terminal Company 
fittingly recognized the large assembly of Canadian 

engineers in (i) an invitation to visit and proceed through 
the tunnel—an opportunity which was largely taken ad
vantage of by the members; and (2) the circulation of a 
<o-page booklet descriptive of the project and the methods 
adopted for the carrying of it to a speedy and successful 
conclusion. This amphlet co tains in concise form a

of information on the 
recom-

D

in thegreat deal of
subject of tunneling, and we strongly feel like 
mending our readers interested in the same to write Mr. 
S. P. Brown, Chief Engineer, Mount Royal Tunnel and 
Terminal Co., Montreal, for copies for themselves.

The major portion of the reading matter, and many 
of the illustrations have been published in past issues of 
The Canadian Engineer, but the notes on the progress of 
excavation work, extracted below, have not previously 
appeared. Before beginning this, however, our readers 
are referred to the following articles for more complete 
information respecting the planning and carrying out of 
this project:—

PROGRESS ON THE MOUNT ROYAL TUNNEL.

-

WtT I

1
X- : —

Fig. 1.—General View at the West Portal, Showing 
Plant and Tunnel Entrance as Seen at Present.

(1) A general description of the scheme, giving pro
location of tunnel and terminals; description ofposed , , .

compressor plant, shops, and adopted methods of excava
tion, was published in The Canadian Engineer for January 
16th, 1913.

(2) Additional data and numerous 
scribing in detail the mechanical arrangement of plant 
and outlining the lines upon which drilling operations 
were conducted, was contained in The Canadian Engineer 
for February 6th, 1913.

(3) An article on the precise survey and measure- 
work, prelminary to the commencement of actual

boring, by Mr. J. L. Busfield, assistant engineer, Depart- 
of Surveys and Alignment, appeared in The Cana-

photographs, de

ment

ment
dian Engineer for February 27th, 1913.

(4) In our June 12, 1913, issue, announcement was 
made of the record in drilling which had been established 
during the month of May.

(5) July 10th, 1913, issue contained a description of 
the cross-section which had been adopted for the tunnel, 
and the factors attending the choice.

(6) The system of electrification decided upon 
described in The Canadian Engineer for October 9th,

1913. • .
(7) A description of the electric locomotives to be 

used, together with equipment for control and operation, 
appeared in our issue of December 4th, 1913.

(8) An article by Mr. Busfield, on the underground 
survey work which was responsible for such a successful 
meeting of the headings, was published in The Canadian 
Engineer for January 22nd, 1914.

Geological Conditions of the Tunnel.—According to 
publication referred to above, Mount Royal, about 700 
feet high, is the result of a volcanic intrusion of igneous 
rock forced upward through the original bed of Trenton 
limestone. Whether it was ever an active volcano is 
doubtful, as there is little evidence of lava, although it 
may have been scoured away by glacial, or other action, 
at the same time that the higher portions of the mountain 
were similarly eroded. There have evidently been several 
stages of eruption or intrusion, as both the limestone and 
main igneous body of so-called Essexite are broken and 

by a multitude of dikes and sheets of quite different 
character and evidently later origin. The trenton lime
stone, at a considerable depth, is found to be hard and 
crystalline, and is an excellent rock for tunneling. This 
rock, when in close proximity to a large igneous body, 
is sometimes highly impregnated with epidote, quartz, 
garnet, and other minerals.

At the city end, going west from Dorchester Street, 
the heading for the first 2,000 feet is in a soft black lime
stone, somewhat blocky and in places partially disin
tegrated, with occasional stretches of earth roof. The 
earth, above the limestone, consists of sandy clay, boulder 
clay, occasional layers of hard pan, fine sand and large 
bodies of blue leda clay. This being under the city 
proper, forms the most difficult ground and conditions to 
be encountered, and a roof shield will be used.

As the rock cover increases the rock becomes harder 
and more dikes of extremely hard igneous rock arc en
countered. By the time 3,000 feet of heading had been 
driven, from Dorchester Street, the heading (except for 
the dikes) was in good, sound Trenton limestone, becom 
ing more crystalline. It was in this that the record pro 
gress was made.

The greatest difficulty 
excavating is due to the irregularity of the. structure 
Some of the limestone is so impregnated with variou 
contact minerals that it is extremely hard to drill an 

breccia is so broken and uneven that in places on
The worst

was

I

cut

encountered in drilling and

some
hole would be lost out of three started, 
trouble, however, occurred when large dykes were e 
countered which necessitated entirely changing the tempe 
of the steel used ; for instance, in the heading going ea 
from the West Portal a dyke of porphyritic Camptonite> 

extremely hard rock, four feet thick, continued in t
Here two tempers of steel were ^

an
face for 400 feet.
quired in the heading all the time. This greatly retar 
the progress and materially increased the cost of e 
cavation.

Another very difficult rock is a marmorized limestone 
of the headings. This marble^that was found in one

impregnated with quartz and a natural cementing mate 
that makes it hard to drill and causes the muck to set np 
so rapidly that it is very difficult to shovel into the caf 

In general, the Trenton limestone is an excelle ^ 
tunneling rock although the roof is sometimes inc^lT^e 
to scale badly and where this ground is cut by dykes ^ 
tunnel walls are apt to be insecure. When this limesto

A
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js badly distorted by neighboring igneous intrusions it 
■s apt to be filled with internal strains which cause it to 
crack and fall making it rather treacherous and requiring 
heavy timbering and masonry lining.

Often, especially in the limestone, cavities are found 
filled with calcite crystals of both the dogtooth and nail- 
head pattern. Here, too, is found a good deal of saponite 
and pyrites in various forms. Considerable Dawsonite, 
Feldspar, metallic arsenic and gypsum have been found 
rrom time to time, but not in quantities to be 
mercially valuable.

Heading Excavation.—Time being of vital import
ance in the Mount Royal Tunnel, it was decided to adopt 
a bottom centre heading which could be driven ahead 
rapidly, without much regard for the character of the 
ground, and from which the full-sized excavation could 
be developed at as many places simultaneously as desired, 
the headings are driven 8 to 10 feet high by 12 to 14 
eet wide (over 50% larger than the headings of the 

Principal Alpine tunnels) for the sake of ultimate

air at about 100 lbs. pressure per square inch. Each drill 
is fitted with special connection so that water may be 
forced through the piston and drill steel, which are 
hollow, into the bottom of the hole being drilled, thus 
keeping it cool and clean.

It is also interesting because both the linear feet of 
drilling (about 650 feet per 24 hours) and cubic yards of 
excavation (93 cubic yards per day) exceed anything ever 
accomplished in the European tunnels.

com- As the headings got into the hard igneous rock 
heavier drills were required, so that the total drilling 
equipment, including drills, saddles, arms and bar, 
weighed several tons. To carry this mass two types of 
drill carriages were devised. Each carries the drill bar 
on a long cantilever arm having a reach of over 20 feet 
beyond the carriage and is so arranged that the drills 
never have to be dismounted from the bar nor discon
nected from the hose-manifold which is fastened to this 
cantilever arm. Thus the only connections to be made, 
when moving out or setting up, are the main air andeconomy.

Fig. 2.—Proposed Buildings for the C.N.R. Passenger Terminal, Montreal.

somewhat reduces the rate of progress, it very 
s,Uch .^creases the cost of further excavation and con- 

ruction ; permitting reasonably broad-gauge double 
s a . through the break-ups, where the full size tunnel 
ection, 22 feet high by 30 feet wide, is developed.

U Vn headings three principal methods have been 
to the method where the rock was not so hard as
,-quire an excessively heavy drilling equipment, the 
j , s are mounted on a horizontal bar and the equipment 
tbi 1anc*^ec* *n and out of the heading by hand. During 
r ? stage at the city end the heading cross-section was 
progCe^ a'3°l,t 8 by 12 feet for the sake of rapidity in

!ighter

While this
water hose to the pipe lines entering the heading, and the 
only labor is that of jacking the horizontal drill-bar 
tightly into position after it has been brought in and 
placed by the drill carriage.

All drill carriage track is riveted to steel plates so 
that the track may be cleared rapidly to within about 25 
feet of the face after each shot, merely throwing the 
muck right and left. In the case of the muck-handling 
drill carriage the track is laid on one side of the heading 
while the other has its track down the centre, 
machines save wear and tear on both men and machines, 
and make a surprising difference in the efficiency of both. 
With these machines the drills are in the heading ready 
to be jacked into place by the time the drillers have the 
loose rock barred down from the sides and roof and the 
muck thrown back sufficiently from the face to enable 
the bar to be set. Thus the time spent in setting up and 
taking down is much reduced. It is also notable that 
less muckers are required with this system than before 
the drill carriages were installed.

These

Here no drill carriage was used, as much 
drills were required, and a progress of 810 feet 

Thf ?lac'e 'n the 31 working days following May 1st. 
foot tf greatest linear progress ever made in a hard 

, heading on this continent and has only been ex- 
^ded in Switzerland.

our drills are used in each heading, supported on a 
/0,ital bar. These drills are operated by compressedhori
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sidering that about two hours of each shift were lost in 
blasting, was a most unusual performance.

All blasts are fired electrically from the lighting 
circuit ; the blasting switch and leads being carried on 
the opposite side of the heading from other electric wires. 
Where time fuses are not used the rounds are usually 
fired in four shots; 1st, the cut holes, which form the 
opening wedge; 2nd, the relieving holes,. immediately 
surrounding the cut; 3rd, the line holes, which break the 
heading to its full width ; 4th, the dry holes, which break 
the heading to its full height. Sometimes the line holes 
and dry holes are fired together when the ground is 
breaking well.

When time fuses are used the cut is fired in the usual 
way with ordinary exploders so that if, as is very often 
the case, the cut does not break to the bottom at the 
first shot it can be fired, a second time.

After the cut has been fired the rest of the heading 
is loaded with time fuses, cut at two-inch intervals, run
ning in length from two inches up. Two of each length 
of fuse are used around the cut, the shortest fuses being 
closest to the cut and the longest being the two bottom 
corner holes so that the muck will be thrown back from 
the face by the last explosion. These fuses are ignited 
by electric igniters exactly similar in construction and 
resistance to the regular electric exploders. Thus all 
fuses are ignited simultaneously and regular exploders 
may be discharged at the same time if desired. This 
method saves time in blasting and leaves the men much 
fresher than if they had to go back into the smoke again 
apd again. As all the fuses are very short the danger 
from cut-off holes is practically eliminated ; in fact there 
has been no trouble from this source whatever thus far. 
This method is also used in all the break-ups.

In the heading a round of shots is fired from 3 to 6 
times a day (24 hours). During the record month, with 
three exceptions, six shots were fired every day.

Break-up Excavation.—The break-ups (see Fig. 5), 
where the upper part of the tunnel section is excavated 
to its full width and height, are opened at intervals of 
500 to 800 feet along the centre bottom heading. As 
many of these may be opened as are necessary to keep 
up with the heading progress, the advance in each break
up being about half that in the heading.

In making the break-up excavation heavy jumbo 
timbers are framed into- the heading, about two feet 
apart and planked over, so that as the rock is blasted 
down from above, it can be run through the jumbo 
timbers into the muck cars in the heading beneath.

The break-ups are advanced by carrying an entry, 
about 15 feet ahead of the wing wall excavation, the same 
width of the heading and to the full height of the roof. 
A horizontal bar is used with 4 drills as in the heading. 
Immediately after shooting the bar is set up above the 
muck and the upper half of the entry is drilled. Then 
the bar is removed to the other end of break-up, and 
while the upper half of that entry is being drilled the 
muck is removed from the first entry. Thus when the 
upper half of the second entry is drilled the bar may be 
set up again in the first entry and the lower half drilled. 
By the time this drilling is finished the muck is removed 
from the second entry and the lower half of that may be 
drilled. In the meantime two columns with a single drill 
on each are set up in the wings and these drilled so that 
all the drilling is finished at the same time.

In the limestone two drilling shifts will break all the 
ground that three mucking shifts can handle economi
cally. As the blasting is always breaking to two faces 
the drilling is comparatively light and very little powder

One drill carriage is so designed that the cantilever 
arm is given its motion, longitudinally, transversely and 
vertically by motor-driven attachments. This machine 
remains in the heading after the drills are placed and has 
a belt conveyer running through it longitudinally about 
18 inches above the track, which elevates and dumps the 
muck into cars in the rear. This was used in one of the 
headings, as shown in Fig. 3.

The effect of installing the muck-handling drill 
carriage is shown to a remarkable degree by the difference 
in progress obtained without any increase in force. For 
the six months prior to its installation the average pro
gress in this heading was 350 feet per month. For the 
six months after the installation of the drill carriage the 
average progress has been 485 feet per month, 
an increase of 38%. Furthermore, it must be remem
bered that before the drill carriage was installed the head
ing was in limestone, for the greater part, while the drill 
carriage has been working almost exclusively in Essexite. 
The best month, May, 1913, was 510 feet in 27 working 
days. This heading is 10 feet high by 12.5 feet wide.

The average yardage removed from this heading, 
including the 4 break-ups now working, is about 500 
cubic yards, place measurement, per day. The linear 
progress in these break-ups is about twice that of the 
heading.

This is

The other drill carriagè used has no motor attach
ment and is removed from the heading after the drills are 
placed, leaving the cantilever arm attached to the drill 
bar and supported on a gallows frame which leaves the 
heading open for mucking, as shown in Fig. 4. In this 
case the cantilever arm is advanced by the locomotive 
which pushes the drill carriage into the heading. The 
lateral and vertical movement are obtained by jacks and 
by hand. The progress with' this carriage is almost 
identical with that of the other.

The average progress over the entire job since the 
headings were started in the tunnel has been 420 feet per 
month in each heading. This makes no allowance for 
delays or lost time. It must also be remembered that 
for six months on the city end the blasting was restricted 
between the hours of 11 p.m. and 7 a.m. to avoid public 
annoyance. The average progress, where blasting has 
been unrestricted, has been 430 feet per month in each 
heading. From the time the first heading was started 
in the tunnel until the final meeting almost exactly fifteen 
months have elapsed, giving a gross progress of 1,100 
feet per month.

The general heading procedure is as follows :—
After a round of blasts has been completed the loose 

rock is barred down from the roof and sides and the 
muck (i.e., the broken rock) is thrown back from the face 
sufficiently to permit the horizontal bar and drills to be 
set up. These are erected, connected with the air and 
water lines and drilling commenced. From 18 to 24 
holes, 5 to 8 feet deep, are drilled in the heading. In the 
meantime the muckers have cleared the tracks, and are 
shovelling the muck into the cars, or onto the conveying 
belt where the muck-handling drill carriage is used. 
Smooth steel plates, called slick sheets, are laid in the 
bottom of the heading before each blast, for the muck 
to fall on, so that the muckers shovel off a smooth 
surface.

Where no drill carriage was used three muckers 
threw the muck back from the face to the slick sheets 
and four shovelled it into the cars. These four men, on 
each shift of 8 hours, handled all the muck made in that 
shift. Thus, during the record month, each man handled 
from 12 to 15 cubic yards of muck per shift, which, con-

A



S required ; the powder actually amounting to less than 
ne-quarter that required in heading work. The blasting 

n the break-ups is done with time fuses which are ignited 
ectrically. Thus it will be seen that the break-up exca- 

ra !°n requires but little labor and explosive, being both 
h P!f 3nd economical. With four break-ups and one 
exc ln^‘ Wor^*n& at the back of the mountain the average 
m Cavation was about 500 cubic yards of place measure- 
inent oaily, all of which goes out through the west head- 

& to the main crusher plant.
driv’^ v?ry important advantage of this method of tunnel 
teri 18 *"hat where bad ground is encountered no ma- 
grp3 's exPerienced. The bottom heading pro-
CarS|e® °n through the bad material, which is treated 
the6 i* -y at ^e*sure later on. This saves much time in 
Co a tlmate completing, and much money and risk in the 
heavractaon' Some bad ground in break-ups where 
side ^,I.ntei^nai stresses developed in the roof, require 
reinfo 6 This will be all concreted in with a
So t,rced sjngfle arch before the steam shovel reaches it,

- a): neither time nor money will have been lost. 
v0iv , connection with the physical risk in- 
not 6 , *is method it is interesting to 
bend- h3t Within r5 months since the tunnel 
m;c, ln&s Were started and with nearly a 
ther»atJ^ 3 ^a^ °f break-ups completed 
accidentaS beCn °nly one fatal tunnel

circumferentially, are, set up in place by means of a 
hydraulic erector. When this tier of blocks is in place, 
the jacks are put in motion, jamming the new blocks 
hard against the last tier erected and forcing' the shield 
slowly ahead, as fast as the ground is excavated in front 
of it. The excavated material, like that in the break-ups, 
is dropped directly into cars in the heading below. As 
soon as this shield has made a shove of 27 in. the process 
is repeated.

Where boulders are encountered the shield will be 
retarded and the steel poling boards advanced along the 
rest of the shield face for the 27-in. shove, when the 
boulder will have been removed in part or wholly.

Where special rectangular sections are built, a steel 
structure will be erected and steel sheeting used over and 
around it. This steel sheeting will be advanced by jacks, 
the structural steel and enclosing concrete being placed 
under the sheeting as it advances.

By this method the roof is never exposed ; the men 
are never endangered by falling material, and if water 
is encountered the face

con-

be protected by poling andIn can

, ench Excavation.—The side benches, 
tak°W *eve^ °f the jumbo timbers, 
has^ °Ut’ after the break-up excavation 
<>De °een completed, by a steam shovel 
the tCd *3y compressed air. By this method 
In ,enches may be drilled and blasted well 
the^1 Vance an<f hy a special loading device 

asual delay in spotting cars is avoided, 
m^- no time will be lost by the shovel, 
rapi,]'1^ *18 excavation very cheap and

bç ^1 Peaces where a steam shovel cannot 
struct^ because of timbering, special con- 

h *°j’ °r shield work, the benches will 
load:and]ed hy hand and a belt conveyer 

into the tunnel cars.
ver hleId Work.—At the city end where 
oiost^0^ ^eavy ground is encountered under 
shield Ua*Vorable conditions, a steel roof 
Overly- haS been adopted. This avoids settlement of 
ing /ln? rnaterial, reduces the drainage of the surround- 
tiitihp-°Und’ and eliminates the very heavy and expensive 

^ work that would otherwise be 
form .lls shield consists of a cutting edge, shaped to 
forms °fK G outIine °f the tunnel roof cross-section, which 
platf0 e fron1 °f a steel envelope extending over the 
to ]a m,s °n which th men work and back far enough 
erected°V^r t^le *ast ‘ ring” or section of tunnel lining 
Win b Steel poling boards, semi-attached tp the shield 
in g ae,Llsed’ especially in the boulder clay, thus produc- 
>hPr„ cutting edge that may be advanced in sections 

ere desired.
the ce f shield is supported on steel columns forming 
r°ck n yre .wall and on side walls which rest on the solid 

Ur t is forced ahead by hydraulic jacks, 
re of about 5,000 pds. per sq. in. 
gainst the tunnel lining as it is erected, 
e proc ure is as follows :— 

au fl-ter a 
ahead
axis

are

and

ho

Fig. 3.—Heading Excavation Using Muck Handling Drill Carriage.

breast boards with small pneumatic guns, or jacks, so 
that very little water or ground can escape.

The blocks used are very massive and so designed 
that each block locks firmly into the two adjoining 
of the preceding ring, by oval shaped tenons. They 
thus self-supporting and require no forms such 
usually necessary for concrete work.

necessary. onescon- are
as are

Since they are 
moulded many weeks in advance, before being brought 
into the tunnel, when they are erected under the shield 
they are sufficiently hard to withstand the thrusts of the 
jacks without injury. The blocks are also so designed 
that the extrados of the arch is continuous, but the joints 
in the intrados are about 1 % inches wide. These joints 

held to shape primarily by 3 part wedges or separators 
and later filled with mortar by means of a cement gun 
and grouting.

Crusher Plant.—All the rock excavated in the tunnel 
is being crushed for road materai and concrete stone. 
All that is not used by the company or railway is sold for 
local consumption about Montreal. The main crusher 
plant at the west portal consists of two No. 7 Kennedy 
gyratory crushers with Stephens-Adamson elevators

are

Pfess
Push

-, i-e., a move of the shield, 27 in. 
of arin^ concrete ocks, 27 in. wide, along the

e tunnel, by 24 . thick and about 5 ft. long con-
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Excavation, 540,000 cubic yards earth; 95,000 cubic

y Concrete, 100,000 cubic yards retaining walls, track,.

slabs and platforms,
Reinforcing steel, 3,500,000 lbs.
Structural steel, 8,000,000 lbs.
The Mount Royal Heights station, as designed, gives- 

the following estimate :—
Length, 500 feet.
Depth, 35 feet maximum.
Excavation, 24,000 cubic yards earth; 7,000 

yards rock ; concrete, 7,000 cubic yards.

The capacity is about 1,600 cubicveyers and screens.
yards per day. The tunnel muck is hoisted in cars up 
incline to tipples. After dumping, the empties re
turned to the tunnel level, through a gravity switchboard. 
The muck passes through the crushers and is elevated to 
a revolving screen which separates the stone into the 
various sizes and distributes it by chutes into bins. It

on tracks

an
are re-

then be run directly into trucks 
connected with both the C.P.R. and G.T.R. 
flow is carried on belt conveyers to various stock piles

From these piles the

or carscan
The over-

cubic
for the different sizes of stone, 
stone is loaded by means of a locomotive crane and clam
shell bucket.

At the city end the tunnell rock is sold as it comes 
from the tunnel and crushed by an outside company.

The following synopsis gives in a few words the main 
features of the tunnel itself :—

Length, 31/10 miles.
Heading in station site, Yi mile.
Grade, 0.6% down towards the city.
Section, 23.5 feet high by 31 feet wide, standard 

excavation.
Type, twin tube.
Depth, 600 feet below summit.

Trenton limestone and Essexite withGeology, 
igneous dykes.

Method, bottom centre heading and break-ups.
Progress, best single heading 810 feet in 31 working 

days, averaging 420 feet per month in each heading.
Gross average, 1,100 feet per month..
An estimate of quantities of material is as follows :
Excavation, 20,000 cubic yards of earth ; 405,000

cubic yards of rock.
Concrete, 50,000 cubic yards.
Steel and iron, 4,400,000 lbs.
Shafts, Maplewood, 240 feet deep ; Dorchester, 55 

feet deep.
Present pay roll, 1,000 employees.

Fig. 5.—Bfeak=up Excavation, Showing Bottom Heading 
With Jumbo Timbers.

Personnel.—The engineering and construction or
ganization is under the direction of Mr. S. P. Brown, 
B.Sc., Managing Engineer for Mackenzie, Mann & Co., 
Limited, and Chief Engineer of the Mount Royal 1 un ne 
and Terminal Company, Limited. In the Department ot 
Design, Mr. W. C. Lancaster, E.E., M.E., is electrical 
and mechanical engineer ; and Mr. H. I). Robinson, 
B.Sc., is engineer of structural design. The Departmen 
of Surveys and Alignment is in charge of Mr. Howell T- 
Fisher, Tunnel Engineer. Assisting him are Mr. J. L- 
Busfield, B.Sc., on the eastern division, and Mr. R.

Mr. J. C. K-Bassett, B.Sc., on the western division.
Stuart is first assistant engineer, Department of Con
struction, while Ed. Duffy and Richard Byers are super 
intendents of the eastern and western divisions re
spectively.

FINAL WORK ON GATUN DAM.
The two wings of Gatun Dam have been practical'} 

finished, the crests being raised three feet above final leVe ’ 
in order to allow for settlement. The remaining work °n 
the dam proper will be in grading the top after the settling- 
Spoil from the borrow pit beyond the west end of the dart* 
is now being placed at the west end of the east wing, ne* 
to the spillway, to cover the draft tubes leading to the hydr0 
electric station, and to connect the dam by suitable sloPeS 
with the side wall of the spillway discharge-channel. Tbe 
total amount of material placed in the dam to December isir

Fig. 4.—Heading Excavation, Rear End of Cantilever 
Beam of Drill Carriage Without Conveyer.

Present daily consumption of 60% dynamite, 2,000
pounds.

Present daily rate of solid excavation, 900 cubic
yards.

according to the Canal Record for December 24th,Concerning the terminal site, exclusive of buildings, 
the figures given below are announced in the report. ■

Length, 1,200 feet.
Width, 350 feet.
Depth, 50 feet maximum.
Total tracks, 13.

IQ'S,
22,052,666 cubic yards.

Over 1,400 water meters were installed by the city °* 
Regina during 1913-
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AMENDMENT TO THE SASKATCHEWAN 
HEALTH ACT OF INTEREST TO MUNICIPAL 

AND CONSULTING ENGINEERS IN THE 
PROVINCE.

29 7

PUBLIC Regulations will shortly be issued from the Bureau
------ , stating definitely what form the various plans

and data necessary for the provisional and final certifi
cates shall take.

of Health

A N amendment was passed at the recent session of 
the Saskatchewan Legislative Assembly, which 
will prove of interest and advantage to munici
palities in that province contemplating the estab- 

or extension of public health works, and to the 
^tgmeers acting for such municipalities. The Public 

ealth Act of Saskatchewan is frequently referred to as 
Providing the most advanced legislation in the Dominion 

'th regard to waterworks, sewerage and sewage dis
posal control.

SEPARATING WATER FROM CREOSOTE OIL.

By Thomas White,
Assistant Manager of American Creosote Works.lishment

I is an established fact that it is practically impossible 
to obtain creosote oil entirely free of water owing to 
the origin of the oil. After the purchase of almost 
water-free oil it requires eternal vigilance to keep it 

so. Some methods of effecting a separation of the water 
were described by Mr. Thos. White, at the annual 
vention in New Orleans, of the American Wood Pre
servers Association. From his paper the following is 
reproduced.

I
to ^rev*ous to the passing of the amendment referred 
Qj.’ j Act required that complete plans and specifications 
Q a 1 "waterworks, sewerage or sewage disposal systems 
of pX*"eas'ons) should be submitted to the Commissioner 
bef U^**c Health, and his certificate of approval obtained, 
s °re any by-law for the purpose of raising money for 
toctl w°rks could be submitted to the votes of the elec
ts8 ’ 3n<^ father, that no debentures would be valid if 
f Ued. under any by-law passed in contravention to the 

regoing requirement.

con-

Among the conditions which bring about this in
trusion of water are difficulties to be expected from the 
nature of the treating business. Among these are to be 
mentioned leaks in the steam coils of the storage and 
treating tanks and cylinders caused by the acids of the 
oil or the timber, steam condensation and moisture from 
the timber in the cylinders, or if the plant uses under
ground tanks seepage of ground water into these through 
open seams or pin holes. While some water from rain
fall becomes mixed with the oil if in open tanks, this 
can be siphoned off directly from the top. This free water 
is really an asset in that it affords positive fire and light 
ning protection.

■on Commissioner has received the hearty co-
tioer‘,tion °f the various municipalities in the administra- 
tj n. °* the Act, but he has noted that in some cases, par- 

arly ,n the smaller towns, the preparation and sub- 
theS1°n ^ complete plans and specifications, previous to 
re® Passing of the by-law was a matter which called for 

consideration, because of the following circumstances.

(1) A municipal council taking up office in January 
quired some six weeks in which to formulate the 

re ?b°nal programme for the year. The engineer, on 
0j. eiv,ng his instructions, proceeded with the preparation 

Pians and specifications which occupied at least two 
t *"s- These plans and specifications were submitted 
Qjr . e Commissioner of Public Health during the month 
0^ Pnl, and assuming that they were satisfactory to the 
it /nm'Ss'oner> the by-law could not be voted upon until 
the 3 1 °een advertised for three successive weeks. Thus, 
necee ectors did not vote until about June 1st, and the 
Us nSary Procedure following the passing of the by-law, 
strUua 7 delayed the letting of the contracts until the con-

In these varous ways water is slowly accumulated
in the oil. This water is readily gotten rid of by the __
°f the steam coils in the tanks which are brought into 
every-day use, but if kept cold in a reserve storage tank 
which is only drawn on at wide intervals we may expect 
some difficulty from it. In this cold condition the con
tents will stratify in the tank into three main horizontal 

each of varying depth, depending upon the gravity 
of the. oil. The top zone will be free water floating over 
the middle one, which is an emulsion, while the bottom 
zone will contain the least amount of water, which we 
incorrectly say is in chemical combination with the oil. 
The. water in this bottom zone is usually such a small 
portion, within our lawful allowance, that it will hardly 
be troublesome This zone is the most accessible in the 
tank, and very likely will be first used.- It is the water 
in the middle zone which is most difficult to eliminate. 
Heating the contents to boiling point in an open tank 
with steam coils will create an upward circulation, which 
will continue after the steam has been shut off and until 
the liquid thoroughly cools. Since the water is ljghest 
it will rise to the top, where it

use
con-

zones

season was far advanced.
bad ^2f Consulting engineers engaged by municipalities 
Tshi necessity t0 incur considerable expenditure in 
lions'1^ PreParati°n °f detailed plans and specifica- 
nia S’ ^°r wbich remuneration was not forthcoming in 

y cases until debentures were sold.
. be readily drawn off.

If the tank is provided with an agitator it will greatly 
facilitate the operation, causing quicker evaporation and 
stratification.

can
Poserai ^'*1ere was a possibility of the by-law being op- 
pre by a majority of the ratepayers, in which case, the 
Sat-, atlon of the details of the scheme meant unneces-

y expense The other method of water extraction, which is the 
best but not always justifiable at the creosoting plant, is 
the still method. Ordinarily, the use of the still for this 
purpose at the treating plant is so seldom required, 
coupled.with its comparatively higher cost of installation 
and maintenance, make it rather prohibitive there. Al
though, the still may be used to refractionate the oil to 
make either a lighter or heavier one, at the same time 
the open tank, w'ith its necessary steam coils, is always 
reserve storage capacity.

Of the two styles of stills, namely, the horizontal 
and the vertical, the latter is thought by the writer to

to the municipality.
Hent e ^’®culties raised will be met by the new amend
ant s W/le.re*n it is required that a report, general plans 
generi *nforrnation as may be required to allow of a 
si0ri 9 understanding of the proposed system or exten- 
by submitted, and a provisional certificate issued
Poses^j-°t™m*ss*oner’ which will be sufficient for the pur-

pletjVi ^ehentures will, however, be valid until the 

SubmiH- aJ*S an<^ specifications of the system 
ed and approved.

com- 
have been
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be the more preferable for water removal, although the 
horizontal still seems to be used almost universally 
throughout the United States for tar distillation. Even 
from the point of construction and maintenance the ver
tical one is most favorable in that it would not require 
a separately built smokestack and when burned out at 
the bottom could be replaced easily. It should induce 
better evaporation in that there would be a more direct 
and quicker circulation of the gases. While the heating 
surface appears less this may be increased by the use 
of vertical fire flues, which would also serve as smoke
stacks. There would also be less tendency to foam, 
which means that the operation could be rushed more 
with less danger of the oil boiling out of the still.

The open-tank method described above should evapo
rate at least 1 per cent, of water per day while the liqui 
is kept heated above 1800 F., not to mention the free water 
which would separate and rise to the top. The sti 
method would probably evaporate about 1 per cent, ot 
water per hour. The still would require extra fuel and 
attention, whereas the open-tank coils would tax the main 
boiler and its fireman very little more.

Of course, there are numerous 
water extraction, such as the centrifugal and vacuum 

of which might be preferred in individual

COAST TO COAST.

St. Mary’s Ont.—A new C.P.R. station at St. Mary’s has
been opened recently for public use.

St. Thomas, Ont.—Water has been pumped into the new 
water tower at St. Thomas, and no fault has been found in 
the construction.

Edmonton, Alta.—Estimates amounting to $i,325,i6i as' 
expenditure for maintenance and operation of the city utilities 

being considered by the Edmonton Citydepartment are 
Council.

Port Nelson, Ont__The last mail received from Port
Nelson, which arrived at Ottawa, contained the information 
that the tower of the wireless station being constructed there 
to connect with Le Pas, had attained the height of 150 feet 
on December 15th. It is estimated that, by this time, it is
complete.

Guelph, Ont.—The annual report of the road superin
tendent submitted last week at the county council showed the 
amount expended under the Highway Improvement Act last 
year to be $61,283.95. Of this sum, $25,968.97 was expended 
upon bridges, and $35,314.98, upon culverts and general road
construction .

other methods of

processes, some 
cases. Ottawa, Ont.—The annual report of the N.T.R. Conv 

mission for the financial year ending March 31, 1913, showed 
the total expenditure for construction as $13,729,461; or, the
total expenditure from March, 1904, to March, 1913, as $i3°> 

The total grading done by March, I913, was t>739 
The total miles of track laid was 1.720 miles on the

the working of gypsum.
247,152. 
miles.
main line and 384 miles on sidings and double track, making 
a maximum total of 2,125 miles.

Mr. L. ,C. Snider has published some good information 
of the Oklahoma Geological Survey, con-in Bulletin 11

cerning the calcining of gypsum.
Its principal commercial value arises from the fact that 

at the moderate temperature of 130° C., three-fourths of its 
water of crystallization is expelled, yielding plaster of paris. 
Water begins to come off below ioo° C., but very slowly up 
to 130°. At 163° C. more water is expelled, and if a tem
perature of 2210 is not exceeded, the resulting plaster is still 
serviceable, but if calcined above that temperature, the 
plaster becomes increasingly slow to- set with the addition 
of water. At 3430 C. gypsum is completely dehydrated, and 
the “dead burned” plaster loses all hydraulic properties, be
coming CaS04, or anhydrite.

In practice, two dissimilar methods are employed for 
calcining gypsum. The older method uses kettles holding up 
to 25 tons. The gypsum is first pulverized by passing suc
cessively through jaw crushers, gyratory crushers, and buhr 
mills, and is then charged slowly into the kettles, which are 
heated from outside and are provided with interior stirring 
devices. In about 1 hr. after filling, the mass reaches a tem
perature of 230° F. and begins to “boil” by raped expulsion 

When it reaches 350° F., the plaster is discharged

Winnipeg, Man.—The surplus on the operation of Govern- 
telephones for the year ending November 20, is shown 

by the report of the Hon. Hugh Armstrong, provincial treas
urer, to be $30,264.64. The total revenue for the year t» 
quoted as $ 1,707,149-74 ; net earnings, $437,239-84; and in
terest charges, $406,975.20. The report also details large 
expenditure on new coinstruction during the year, as well as 
a general increase in the salaries of employees throughout

ment

the system. ,
Verdun, Que.—Some months ago, Verdun embarke 

upon a project to prevent just such an emergency as occurr 
recently in Montreal—i.e., it reorganized its water service, 
the result being that within a few weeks, it will have 1 
operation a new pumping plant capable of supplying to t e 
town 4,000,000 gallons daily, this in addition to two reserv 
pumps, which at present supply 3,000,000 gallons daily» 
making a total of 7,000,000 gallons ; while the total consumP_ 
tion of the town at present is only 1,000,000. The new pumP 
is supplied by a separate intake, the two already in existeiR 
supplying the two reserve pumps, and will provide, wh<^ 
it is completed, three distinct and complete sources of wate 
supply. In addition, the water will be filtered.

Fort William, Ont.—A busy season in ship repair 
construction is reported at the harbor of Fort William, 
also at the Port Arthur drydocks. At Fort William, the tug 
“Sarnia” and “Home Rule,” owned by the Thunder 
Contracting Company, are undergoing extensive alterati°D_ 
and repairs ; and' the eight dredges which have been workin 
in the harbor during the past season for navigation, are bei^ 
overhauled in preparation for next season’s work. At " 
Arthur, the work on the large steel freighter under constru ^ 
tion is progressing favorably and it is expected that the ves? 
will be launched about the end of March. Also new no°t°r(| 
have been installed in the C.P.R. steamers “Alberta” 
“Athabasca” ; new pistons are being installed in the engi® ^. 
the wiring system of the boats is being entirely renew® 

anchors have replaced the old-fashioned ones ; and a

of water.
into a cooling pit, and is afterwards screened, the coarser
grains being reground.

modern Cummer continuous process utilizes 
a rotary kiln through which furnace gases and hot air are 
drawn by fan. In this method, the gypsum is crushed only 
to nut size before being fed automatically and continuously 
into the kiln. It passes through the kiln in about 10 min. 
and is discharged at a temperature of nearly 500° F., which, 
however, is not sufficient to “dead burn” the gypsum, owing 
to the presence of moisture which is not fully expelled during 
the short stay in the kiln. The hot gypsum is then stored 
in brick bins, where the mass acquires a uniform tempera
ture just sufficient to produce plaster paris of the right 
quality. The calcined lumps are then pulverized and sifted. 
The advantages of the latter method are (1) that less than 
half so much fuel is required per ton of output, owing to the 
continuity of the heating, and (2) less power is required to 
pulverize calcined than raw gypsum.

The more and
and

new
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ations to the cabins have been ___
also been completed to the “Plummer,
James Whalen.”

Regina, Sask.—Considerable interest is manifested in Re- 
^ma *n the natural gas proposition made by the Coste-Mc- 

uley Syndicate, which has been favored by the city council, 
ccording to the terms of this agreement, the city will secure 

natural gas at the rate of 20 cents per cubic foot, which will 
®ean that power can be supplied to industrial concerns at a 
nominal figure without incurring any loss to the city. The 
Power problem has been recognized by the city for some years 
|>ast as a difficult one ; and, although Regina’s rates were 
r°Wer than those of practically every city in the west, it was 
ecognized that the advantage to industrial concerns was to 

a Certain extent off-set by the high rate for power. With 
atural gas at this price, it is claimed that power rates for 

J1.. as milling enterprises, etc., would be reduced to a 
unmum ; and all of Regina’s business men are very opti- 
tstic with regard to the probability of greater industrial 

eve opment. The gas will be secured within 100 miles of 
e$nna, and piped to the city.

for ^*0n*rea*’ Que-—This city is now advertising for tenders 
tIle f°urth unit of work in connection with the filtration 

ant under construction.

commenced. Repairs have 
Dwyer” and the tug

reckoned that there are 3,000 miners’ inches of water in the 
creek, of which 1,700 are controlled by the city of Vancouver, 
including those acquired from Point Grey and Burnaby for 
conveying water to those municipalities. The volume of water 
has never been known with any certainty, and doubt has been 
expressed that there are 3,000 miners’ inches in the dry seas
on. Moreover, the surveys of the Seymour Creek watershed 
by the department of water rights will have direct bearing 
on the scheme for conserving the water supply being put for
ward by Vancouver. On the report of this department, and 
of the forestry branch which has been investigating the tim
ber in the watershed, will depend whether or not the city will 
buy the.timber rights and crown grants above Seymour Falls 
for a reservoir.

Vancouver, B.G.—It seems a certain thing that by early 
March the eastern portion of the new C.P.R. station at Van
couver will be occupied. When the office staff and regular 
facilities have been transferred to this new structure, the 
work of razing the old depot will be undertaken, and 
its site will be constructed the Granville viaduct, which is 
another of the terminal units planned by this railway system. 
The new station will measure across the tracks from east to 
west, 480 feet, or practically two blocks long. It is being 
constructed of red brick, terra cotta, and granite and lime
stone trimmings. Along the Cordova street side there will 
be ten great Corinthian free-standing columns and ten en
gaged columns, constructed of limestone. The 
trance will open out directly on Cordova Street. From this 
entrance straight through the general waiting-room will be 
the main entrance and exit to all trains. There also will be 
an entrance off Granville Street and one on the track side 
for third-class passengers from the wharves and trains. In 
all, there will be six entrances. There will be two floors 
below the street level on the track side. Baggage and express 
departments will occupy most of the room in these. Here 
also will be the mail room, telephone exchange, service de
partment, pump and boiler-rooms, also two large electrical 
transformers for lighting the building and running the ele
vators. The lower mezzanine floor is to be occupied by the 
kitchen ; the central portion of the main floor by the general 
waiting-room, which will be 150 ft. long and 60 ft. wide, with 
massive pillars at the sides and a ceiling heavily beamed 
and panelled, 40 feet above the floor. In this room the lunch 
counter will be installed. A large lobby will open from the 
main waiting-room for first and second-class passenger busi
ness, while the third-class waiting-room and ticket office will 
be on the upper mezzanine floor. On the main will be located 
also the general freight department, general 
agents, baggage agents, claims agents, as well as the offices 
of the Canadian-Australian steamship service, commissary, 
etc. Finally, the attic floor will be occupied by the general 
staff and all offices, such as private bureaux, the draughting- 

for the engineering department, the railway telegraph 
and the like.

)) ((

upon

This last portion requires an ap- 
co°Xlrna*e exPen(Fture of $150,000, which will bring the total 
fi;St the plant to about $1,350,000. The construction of the' 
s ratlon Plant was divided into four portions—namely, the 
^ PP y and installation of the machinery ; the construction of 
0^a Alters, including gravel and sand beds ; the construction 

Pre-filters and filtered water reservoir, and the construction 
uildings. The first three contracts are not quite com- 

<h f mucl1 delay having been experienced in the laying of 
e oundations, which were damaged by frost in the 

p, ast winter and had to be repaired. The British Electric 
ant Company, of Alloa, Scotland, for the sum of $40,250, 
syPPlving and installing the pumping machinery, which 

insists of
ectric motors, 4 of which are of a capacity of 17,500 gallons 
r minute, 2 of 11,600, 2 of 5,800, 2 of 1,300, 2 of 330 and 2 

, *5° gallons, 
electri

great en-

course

14 centrifugal pumps directly connected to the

The rotary blower to be connected to an 
c motor has a capacity of 5,000 cubic feet of air against 

^Pounds per square inch pressure. The contract also pro
of qS f°r tlle suPP*y of 2 hand-operated cranes of a capacity 
f0r tons- Mr. Norman M. McLeod is executing the contract 

1 e second division of the work at a cost of $673,000, and 
cont f°r tlle th*rd division at a cost of $485,000. This third 
tUe l^aCt- Ca^s f°r ld reinforced concrete pre-filters of the 
for an'cal type of 3% million gallons each per 24 hours ; and 

a reservoir with a capacity of 6M million gallons.
ear] ^lctor*a’ ®'C.—Arrangements are being made for an 
bgjj start_ this year on the water rights investigation work 
ser V Carr’ed on in Greater Vancouver and in the lower Fra- 
Qr a ey. That portion of the work of particular interest to 
§ev er Vancouver is the measurement of the flow in Lynn, 
Calcuu?-1’ and Capilano Creeks and their tributaries ; and 
anj . lons as to water storage possibilities on these streams 
to lnvestigation into the watershed situation with a view
suPplveKta’ü*n8: wfiat damage might be done to the water 
of t, ,y - fne removal of the timber on alienated land. Much
Smith5 W°rk fias t>een under the direction of Surveyor W. C.

’ and he will continue his field investigations during 
seas°n. The work in the entire district men- 

sista IS Unc*er control of E. A. Jamieson, one of the as- 
The engineers of the provincial water rights department. 
$upe W.°yk on the north shore will be under the immediate 
Wate, /1?10n °f William Young, comptroller of the provincial 
dep. nghts branch. The investigations of the water rights 
in qtlrnent will have the effect of putting Vancouver’s claim 

^ymour Creek

S

passenger

room

PERSONAL.

CHAS. H. KEEFER, C.E., Ottawa, was elected to the 
Board of Directors of the American Society of Civil En
gineers, at its annual meeting in January.

W. G. CHACE, Chief Engineer of the Greater Winnipeg 
Water District will address a meeting of the University of 
Manitoba Engineering Society, on February qth.

S. G. PORTER, M.Am.Soc.C.E., addressed the Calgary 
branch of the Canadian Society of Civil Engineers 
ing on January 23rd, on “The Engineer and his Relation to 
Society.”

P. B. McGINNIS, until recently connected with the Can
ada Cement Company, in their Winnipeg office, has been

the

at a meet-

on a more definite basis. It has been
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MANITOBA LAND SURVEYORS.
take charge of the const ruc-transferred to Medicine Hat to

work of the company’s plant, No. 14, there.
who has been constructing engineer 

during the development period of the Canadian Coal and 
Coke Company in Alberta, has been appointed chief «igmeer. 
The head offices of the company are at present m Montre , 
but they will be moved to the collieries near Lethbridge.

FRANCIS P. SMITH, M.Am.Soc.C.E., chemical and 
consulting paving engineer, New York City, on January 29t 1 
delivered before the graduate students in Highway EnS“^r- 
ing at Columbia University, an illustrated lecture on Plant, 
Highway and Laboratory Inspection of Bituminous Materials.

GEO. JANIN, City Engineer of Montreal, has been 
several weeks and shows little improvement.

relieved him of all responsible

annual meeting of 'the Association of 
held in the Industrial Bureau 

After a very in-

The thirty-fourthtion
Manitoba Land Surveyors was
Buildings, J. L. Doupe,

Canadian Pacific Railway Company, the 
read and discussed:—

Land Administration in Manitoba,”

A. N. PITCHER,

teresting address 
chief surveyor of the
following papers were 

“Early Surveys and
ly W,m,m PT«,llC‘cE'g Error.” by C. C. Cb,t„,y.

“How to
°f W“Accuracy in Field Work,” by A. C. Garner, chief sur- 

- of the land titles office, Regina.
“Special Surveys,” by G. B. McColl, of Winnipeg.
“Right of Way Surveys,” by F. A. Wilkin, Winnipeg, 

for the Canadian Pacific Railway Com-

veyor

seriously ill for
duties^t month. During the repair of the conduit break 

a month ago, Mr. Janin remained continuous y in charge, 
and his physicians now attribute his present illness to over- 
exposure.

ARTHUR H. BLANCHARD, M.Am.Soc.C.E., Profes- 
in Charge of the graduate course in Highway Engineer

ing at Columbia University, on January 26, 19H, delivered 
illustrated lectures at the University of Illinois on the su - 
jects:—“Bituminous Surfaces and Bituminous Pavement 
and “Modern Developments in Highway Engineering m 
Europe.”

DOUGLAS C. LIVINGSTON, B.Sc., a graduate in min
ing of McGill University, and for some years prominently 
connected with mining operations on Vancouver Island, has 
been appointed head of the mining engineering department 
of the University of Idaho. For the past three years he has 

of mining. He succeeds Prof. K. o.

right-of-way surveyor 
pany.“Street Plans and their Control,” by H. F. McDonald,
of Winnipeg. 

“Some Useful Diagrams in Computing Earthworks,” by
H. L. Vercoe, Winnipeg. _ r, .

The following officers were elected for 1914: C. C.
, president; R. J. Jephson, vice-president ; W.B. Young, 

; and G. A. Bayne, H. F. McDonald, R- 
members of the executive 

auditors.

sor
away
secretary-treasurer
C. McPhillips and R. H. Avent, as 
council ; and H. G. Beresford and H. A. Bayne, as

ELECTRIFICATION OF STEAM 
RAILWAYS.”

“THE

This was the subject of an illustrated address by Mr. • 
Westinghouse Electric and Manufacturing 

the Toronto section of the 
January 30th.

W. Storer, of the 
Company, Pittsburg, delivered to 
American Institute of Electrical Engineers on

to" join faculty the Uni-
versity of Wisconsin.

H N. RUTTAN, City Engineer of Winnipeg, addressed 
the University of Manitoba Engineering Society recently on 
“Advice to Young Engineers.” Col. Ruttan dwelt first on t e

and attention to detail, rea-

TUBE MANUFACTURE.LECTURE ON STEEL

The University of Toronto Engineering Society will ho 
a special meeting in Convocation Hall this evening (Fe 
ary Sth), at 8 p.m., which will be addressed by ^ 
Speller, B.A.Sc., a graduate m engineering of the Uni 
of Toronto. Mr. Speller is Metallurgical Engineer for■ jn 
National Tube Company, Pittsburg, Pa., and will gi 
lecture on the manufacture of steel pipes and tubes. » 

illustrated by motion pictures showing 1 
Canadian Railway and E

necessity for carefulness, accuracy 
lizing from the first the sense of responsibility in all matters^ 
He impressed the importance of loyalty, particularly to the chief 

No engineering achievement is a one-man pro
position, it requires the united efforts of the whole staff to 
bring it to a successful conclusion. The exercise of the 
faculties of observation to the fullest extent in connection with 
any project is necessary, and notes on all matters in relation 
to it are of great importance. The young engineer shou d 
not be content but should qualify for higher responsibilities. 
He must be well informed on all public matters of engineer
ing interest, and be able to clearly present his views.

positions in the Topographical 
Surveys Branch, Department of the Interior, Ottawa, in
clude those of L. T. Venney, Brockville, Ont. ; W. K. 1 homp- 
son Toronto; Alan Fraser, Toronto ; L. S. Coclcburn, o- 
rointo* C. M. O’Neill, Erindale, Ont. ; A. L. Morgan, Kings- 
ton; W. E. Lumb, Fort Stewart, Ont. ; W. W. Doxsee, Peter
borough, Ont. ; H. J. Dunlap, Ottawa ; and Jas. Hall, Edin
burgh, Scotland. The first five mentioned are graduates in 
engineering of the University of Toronto.

of the staff.

talk will be 
methods of manufacture.

Club will attend the meeting in a body.
The

gineering

Recent appointments to
COMING MEETINGS.
ONTARIO CLAY PRODUCTS ASSOCIA 

be held in Chatham, Ont., Februar.
WESTERN 

TION.—Convention to
CONCRETE INSTITUTE.—Tenth Anno»1 

held in Chicago, February 16th to » ’
Building, Phila

4 and 5. WM- 
AMERICAN 

Convention to be
Secretary, E. E. Krauss, Harrison1914.

del"national CONFERENCE ON CONCRETE
Meeting will be held in Chicago, HI.. Febr 

Secretary, J. P. Beck, 72 W. Ad

ROAp

building.—
12th to 14th, igi4-
S‘reAMERICAN WATER WORKS ASSOCIATION.-^ 

fourth Annual Meeting to be held in Philadelphia, Pa., 
11-15, 1914. Secretary, J. M. Deven, 47 Slate Street,

OBITUARY.

THOS. M. McLEOD, C.E., of the firm of McLeod and 
Merrill Toronto, and a graduate of McGill University, died 
recently of appendicitis. Mr. McLeod was a native of George- 

He had been connected with many extensive 
in Canada and the United States.

town, P.E.I. 
engineering contracts

N.Y.

J


