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RETAINING WALLS ON BATHURST STREET HILL, TORONTO

A DISCUSSION ON THE DESIGN AND CO:\'STRUCTION OF THESE RETAINING
WALLS WHICH WERE BUILIE O IMPROVE THE ROAD AND PROVIDE BETTER

ACCESS TO THE RAPIDLY GROWING NORTHWEST SECTION OF THE CITY.

G. TALMAN, A.M.Can.Soc.C.E., A.M.LE. (South Africa).

By S.
Roadways Section, City of Toronto.
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Reinforced concrete walls were designed for the east
side and plain gravity walls for the west. A more satis-
factory treatment of the west side would have been by
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terracing, plans for which were prepared by the city but

failed to receive the sanction of the property ownes®
interested.

From tests on the site an allowable bearing pressuf¢
of 5,000 lbs. per square foot was decided upon and the
walls were designed to fulfil this requirement.

The stresses in the steel and concrete were Calculated
by the following formulae :—

(1)
(2)
Ibs. per sq. in.
(3)

600 Ibs. per sq. in.

Where

Neutral axis = [ ¥ (¥'m* + zrm) — rm ] d.
B
rbd’ (1 — Y3 k)

Tension in steel =

= ]6’000

2B
kbd' (1 — 5 k)

Compression in concrete =

\

breadth of the beam in inches.

effective depth of the beam in inch€®
distance of the neutral axis from t}}e
compressed edge of the beam

Sxeren Map or Gy of Torenwto
Swewing
LocaTion or WALLs Awa CENTRE oF PopuLATION.

Fig. 1.—Map of City of Toronwo.

Tension 1w STeet 16000 Los. Pen Sq.

Cournessinw 1 Comenere 600 = -
4° Weiont or Ware 150Lss. Pex Cu.Fr.

o « Backing 100 Las. Per Cu. F‘

)

-0
Ll or €.6.Wace ave Bacnve Cemumes.

\\.'

s
%l

3 Evranoto Merac ar Slas. Pra Sq.Fr.

19%0

<8200 2Bs,

Z.

e —

- - s o
17°a Twisrea Bans 8| CraC. LeneTn or STRAIGNT Ban 19-9.
h

3 ’

20m6.L Pire (100 CreC ISR T-E=F 5
oy | W
anng— .
] W ! ST+ o Tusrea Bard 20 Cpro C.
1 i A
b
/ !
|
o |
l W = ¥
‘ s et [ 370 Tasreo Bars 10 /Cree. Lenwrm as Sransinr Ba
pars L] ]
— dom e q'd’;_ 8]
i n ;
L; h---- Voo o 2 B iz upd |

I sl Lk 2%0 Twisreo aa

¥
P 5 Y | .
L — 29 bo— 3%4¢ 32
| 59" n{
803"

Fig. 2.—Detail of Reinforced Concrete Section of Wall.
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inches.
n
< |
bd square inches.
area of tensile
square inches.
At
bd ° ;
“s = elastic modulus for steel in tensio?

Ao =

At reinforcement *

Yy = -

£ 49158

E¢ = elastic modulus for concrete in O
pression.
8
15.
Ee 5
B = bending moment in inch-pounds-

L=

i The notation being that approved bY the
Concrete Institute (England). .
A detail of the wall at its highest part’ e
shown in Fig. 2. The longitudinal reinfOfC‘“O
is Us-inch square twisted bars spaced 2 ' .
in. centre to centre. The face of the wall he
3-inch expanded metal @ 3 lbs. per squar€ fo;:
which gives practically the same area 25 /};e
inch bars would have done, and is, in t
writer’s opinion, a far more satisfactory

’

dis-
tribution of the steel for that part of the Wi é

The trunk is reinforced with 1-inch SqUaI;l
twisted bars at 8 ins. centre to centre, the t,lg's' !
has 3-inch square twisted bars at 10 ' el |
centre to centre, and the toe has 34-inch Sqlfl?he
twisted bars at 12 ins. centre to centre. .
concrete used was a 1:2:4 mix, fairly v; a,
the aggregate being 34-inch limestone wit
specific gravity of 3.07. the |

The mixers were placed so as to allow
concrete to gravitate to the forms. e

The construction offered no special feat;i,. \
excepting in the vicinity of station 3 + 5° (ucs’ \
3), where a water-bearing stratum was Strt 2
necessitating the use of a certain "i"fouge a
timber sheet piling and special dfa”’a”d’4.
general idea of which is given in Figs- 3 ar‘lﬂe i
A grade was formed on the heel of the walls W'lth s
puddled clay and three 3-inch diameter tile dl‘ﬂmsdd]ed
laid on boards resting on the clay. At intervals 2 pt

t
! : ; ) rever
clay cut-off wall was inserted in the line of tiles tO %
scouring action.
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x 7-€.

7T

sl i ]



e e O SR

THE CANADIA

May 18, 1916.

Hicron Av.

N ENGINEER

41

CaTeH
Grave-7-#5 Yo —>
9

Bases”

_.,-- =

GRAVITY WaLL —3

’

3

. Insucha wall the questio
L‘On is a very important one. In or
€Xpansion joints (shown in
at intervals of 40 feet in bot

and the gravity wall. The
given a considerable batter a

p;evem the action of frost on it, t
of hot asphalt.

back of

&
X
g
N
Q
Q
2
<
Y
N
§
S
<

Fig. 3.—Sketch Pl
n of expa

detail in Fig.

t the top an
he wall was g

WaLLs, DRAINAGE ANG Hou
an Showing Location 0

iven a

Fig. 4,—Section Sho

wing Drainage 5

d in order to

PLAN

Snowing

s& APPROACHES.

As the wall is on

coat

the top of the wa

appearance of concre
The pavement O

on 6 inches of concre

by
It is worthy

several severe rain

of these occurr
unsodded. In t

fine residential section it W

11, help to re
te construction.

Mayor Church on
of note that the

falls during its cons

ed la
his case a surcharge O

OavewporT Ro,

i Walls on Bathurst Street.

street which not only carries big
as necessary

To do this,

a

nsion and contrac-

der to take care of this, traffic but is in a
5) were placed to make its appearance pleasing to the eye.
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Fig. 5.—Detail of Expansion Joint in Wall.
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the top of the wall was held up. This surcharge of sand
had been washed down against some of the form work
from the slopes above and, of course, was heavily laden
with water.

A few details, such as railings along the top, some
sodding on the slopes, etc., remain to be completed.
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Fig. 6.—Detail of Panelling of Wall, also Showing

Location of Expansion Joint.

The cost of the work will be approximately $260,000,
and in view of the important bearing the street will have
on the future of the city of Toronto the taxpayers’ money
could hardly have been better invested.

RAILWAY EARNINGS.

The following are the weekly railroad earnings for April:—
Canadian Pacific Railway.

1916. 1915.
ARl e s, 2,482,000 $1,766,000 + $716,000
Apriliag. o . 2,877,000 1,701,000 + 876,000
April 21 2,343,000 1,623,000 + 720,000
ADBIE BON s sl iy 3,166,000 2,074,000 + 1,002,000
Crand Trunk Railway. J
ApEiles gl vl it $1,155,486 $1,008,320 + $147,166
April ‘14 L. ; 1,024,505 864,658 + 150,847
April 21 1,050,661 869,772 + 189,889
BTl 30 e s a1e 1,445,853 1,263,028 + 182,825
Canadian Northern Railway.
ADril s F e i $ 677,000 $ 457,000 + $220,000
Aprilizg. . Lo o 668,000 463,700 + 205,200
April er : 634,000 442,300  + 102,000
ADtil 3o 0 T RN 844,100 585,000 + 258,200

The gross earnings for three transcontinental roads for
the first four months of the calendar year show the follow-

ing gains:—
Month :
T AR ATy -5 W winsatis $14,724,216 + $3,066,033
F ebruary 14,667,015 = + 3,237,879
March 17,344.243 +  3,731.539
g D T s L IO L 18,077,805 + 4,959,127
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DESIGN OF MASONRY AND CONCRETE
ARCHES.*

By R. J. Williams, BS.C. (Eng.).

OST masonry and concrete arches which have beéf
M erected in this country appear to fulfil the primar¥
condition of strength and stability which every
It is a rare occurrenc®

structure must satisfy.

for an arch to collapse, and this, perhaps, accounts fof

the fact that the theory of the arch is not better understood:

It is, however, doubtful if many existing arches
have been designed with due regard to economy, and
the cost may probably be much decreased, as explain€
in Table I., by a proper method of design. In view ©
the great number of bridges which will have to be rebuilt
in different countries on the termination of the war, whe?
money will be scarce, the design of arches ought ¢
receive more attention from practical engineers than ha®
hitherto been the case.

It is not proposed in this article to deal with the
subject from the mathematical point of view, thoug”
most of the results have been obtained by mathematic
calculations. Mathematicians too often leave problem®
at the stage when they begin to be of interest to the
engineer, with the result that their investigations hav
not been of such service as they might otherwise hav®
been. Tt has been considered preferable to give sufficient
particulars to draw the necessary diagrams, so that the
reader may verify the accuracy of the results obtainé®
and thus form an opinion as to the merits of the desigh®

For reasons which will be stated later, the arch®®
have been designed without backing or filling, and the
effect of the horizontal pressure of the gravel on f ¢
extrados of the arch ring has not been taken into CO™
sideration. As the term ‘‘arch’ is applied to both the
arch proper and the complete structure (which includes
the gravel), the arch proper will be called the ‘‘ar®
ring,”’ wherever confusion would be likely to arise-

The stresses have been calculated on the u$
assumption that the stress curve on a cross-section 13
straight line, and the maximum stress is obtained from

the formula :—
0 6s
=i (I - —)
t t

maximum stress in Ib. per square foot.
O = normal thrust on a close section in Ib.
t = thickness of arch ring in feet.
s = distance between the line of pressure an
centre line, in feet.
The line of pressure, to avoid tension in the .arCl};
ring, is supposed to lie entirely between the two m'ddt
third lines, but it is certain that the arch ring wou
fail in tension at a section unless the maximum i
pressive stress on that  section exceeds the safe Comf
pressive stress. The results of experiments on blocks
concrete asymmetrically loaded would be interesting: 7
The chief difficulty in the design of the arch is, P*% %
ably, the determination of the position of the 1in€
pressure. It must be a link polygon for the syste™ pe
loads, but an infinite number of such polygons maY ts
drawn by varying the polar distance, which l’eP‘resenﬂg
the horizontal thrust, or by making the link Polygct,he
pass through different points in the cross-section 4t =,
crown. Hence the system of loads is not sufficient

ual

where f =

d the

*¢“Surveyor,” London, England.

rch
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i‘s i)i;il(’;&%%(;':lt‘.t’he crown and .s:pringing.'s, the problem

lmr“duvtio,; 01"\] ?Il]?f);lh(‘d, but, for varying loads, _thc

the arch. 1inges would have the effect of weakening

tiOnsIt(.“i; lt]:):(fis;l,r-}'" therefore, to nml@ certain assump-

according 1o ﬂ. I an?nt on m()(l.els of arches dc,\‘lgnicd
] 10se assumptions, in order to see how far

€Y are ictlf

@) dre AT

tions Justifiable. It appears that, whatever assump-

Mych ‘\'t:;( adopted, the arch, called the ‘‘Ideal arch,” is
Stronger than a circular or semi-elliptic arch of the

S- :
dMe dimensions.
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Firs 3 , 2% :
s .t{Assymptlon.hllu- true line of pressure is that
ink polygon for the system of loads which de ¥ 1‘ ]]‘l
£ o S -« ad viates the
.lL 1;[ lmm‘ the centre line of the arch rine \rgum 1(’
in fav S OLE : - e e i
tl ;.\4)r of .t]n.s assumption are wanting, and ('()ns‘:-( uentl
1e lines of pressure are not shown in the diaor: i .
the stresses, if calculated, would be f ’ l‘ iy s
: : g e found to be
e : . : 0 be only
slightly in excess of those obtained according to the hirc
assumption. 5 R
Second 5S i i
L5 HA»umptwn.—]t 1s assumed that no arch
].~. is stable for symmetrical loading unless the link
polygon, which touches the extrados middle third at tl
‘ > at the

A
i
i
‘
Il
'
1
‘
i
‘
1
'
1l
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i
i
'
'
i
i
1
i
D
£

Fig. 2.—Ideal Arch. (Scales: Length,

Tap
¢ I-*Illustrating the Advantages of the Ideal Arch
Over the Circular Arch.

Ideal Arch. Circular Arch.

Dan
%lse Oof sentre. ling. 05 ook 100 ft 100 ft.
€Dth OCCntre Rne™ Sl SNy 3 T5I5T 15 ft.
Sl?an .&ravel at crown.... 4 ft, 4 ft.
Rlse 5 NCrados ol it ik 08.2 ft 97.8 ft.
Thickn tradeg v, i L 14.7 ft. 14.6 ft.
Maxi :SS of arch ring...... 3 ft. 4 ft.
) em compressive stress o
¢ond assumption . ... 76,300 1b. The critical
line of pres-
(b) sun(:i cannot
¥ be drawn.
%};tﬂ E?]Z?C}?SSUnllation 40,500' 1b. 40:50(; Ib
e S 20 ft. 20 It
T‘)ta] ggilm?‘." of gravel..... 17,720 Cilb. ft. 18,250 cub. ft.
Tarch r~'mt“.\‘ of material in :
Ota] \vei?{g}rxt' i o St 6,300 cub. ft. 8,450 cub. ft.
Of drehs i b . 2,971,000 lb. or 3,360,000 Ib. or

1,500 tons.

Uniform c¢uI-
vature C O n-
trary to laws
of beauty.

N “’}Sll(:r]nL writers define the ‘‘Ideal arch’ as the arch
lin Of ¢ the centre line of the arch ring is the actual
o S lp.ressl“'(' for the given load. This evidently as-
:y."tem nfllt the centre line, if it is a link polygon for 'the
hls' he ﬁl()“d“v is the true line of pressure. Generalizing

rst assumption may be stated as follows :—

1,322 tons.
Pleasing, owing
to gradually
varving cufr-
vature.

DDQarQHCQ

- RN

12 ft. to the inch ; load, 120,000 Ibs. to the inch.)

crown, lies entirely between the two middle third lines
between the crown and springings. In order that thi;
condition should be satisfied, the horizontal thrust mus.t
not exceed the product of the radius of curvature of the
extrados middle third at the crown and the total load on
a section of the arch, 1 ft. wide, of which the cross-
section at the crown is the central line. If H denotes lkl;c
horizontal thrust, p the radius of curvature, go and ¢ the
depths of the gravel and arch ring at the crown and w

g, wa the respective weights of the live load, g‘r:”n'cl 'n‘n|(i
material of the arch ring, then H must not exceed ;’ ‘("v
+ go, weg + fwa). If such a line can be drawn it Lisl
evident that, by reducing the horizontal thrust, the line
can be made either to touch the intrados midd]é third at
or towards the springings, or to pass through the <an‘1€
middle third at the springings, and the line would thén be
the critical line or pressure.

Though th.c first signs of collapse in arches have
appem:ed at points suggested by the critical line of pres-
sure, it does not necessarily follow that the true line of
pressure tended to approach that line of pressure pre
vious to internal collapse, The apparent cause of fai{)ur—
is often different from the real cause, and the line one“
pressure may have taken up the position indicated b
the critical line of pressure as a consequence of intern');
failure. Failure of the backing or insufficient depth gf
gravel at the crown would tend to concentrate the load
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at the crown to a greater extent than at other sections
during the passage of a live load.

This assumption is usually considered as the cri-
terion of stability, but some arches, which have been
standing for years without showing  any signs of col-
lapsing, do not satisfy the test.

Third Assumption.—The author is inclined to think
that the true line of pressure follows the line of least
resistance, which is the link polygon which gives the
least stresses in the arch ring.

The assumption underlying this assumption is, that
for comparatively low stresses, the resistance pf con-
crete and masonry to compression increases with the
stress. If the line of pressure deviates from the centre
line, the maximum stress on a cross-section is thereby
increased, and increases with the distance of the line of
pressure from the centre line, in accordance with the
formula previously given. Hence the resistance to com-
pression tends to make the deviation of the line of pres-
sure from the centre line as small as possible. The line
of pressure, on the other hand, tends to rise at and near
the point at which a load is applied and to fall at other
points, so that it tends to deviate from the centre line at
points where it previously coincided with that line.
Equilibrium is established when the maximum stress at the
extrados of one section is equal to the maximum stress at
the intrados of another section, and equal or greater than
the maximum stress at any other section. According to
this assumption the Ideal arch is the arch in which the
maximum stress at every cross-section is the same. This
will be found to be an arch in which the centre line of the
arch ring is a link polygon for the system of loads, but,
for an arch ring of uniform thickness, the true line of
pressure would not coincide with the centre line except at
the springings, the stress there being uniform and the
same at the extrados and intrados, and the same as at the
extrados of every other section. Such an arch, if designed
for the maximum load, would be strong enough to support
a smaller load, though it would not be the Ideal arch for
the decreased load.

The centre line of a circular arch is not a link polygon
for the system of loads on an arch; hence the maximum
stress at every cross-section will not be the same for any
position of the line of pressure. The true line of pressure,
however, takes up such a position that the maximum
stress at the extrados of one cross-section is equal to the
maximum stress at the springings, and greater than the
maximum stress at any other cross-section.

The advantages of the Ideal arch over the circular
arch are illustrated in Table I. and in the drawings, where
it is shown that an Ideal arch 3 ft. thick is as strong as a
circular arch 4 ft. thick.

The Backing or Filling.—It is usual in masonry arches
to introduce a certain amount of backing or filling above
the arch ring. If this is intended to give additional
strength to the arch, it is unnecessary to design the arch
ring to carry the additional load, which is the excess of
the weight of the backing over the same number of cubic
feet of gravel. If the intention is to increase the dead
load in order to reduce, as far as possible, the variations
in the stresses during the passage of a live load, the dead
load should be increased at the crown, where the variations
are likely to be greatest. If any backing is introduced, it
should extend over the crown so as to form an arch, which
would thus tend to distribute the load on the arch ring.
A backing which does not extend over the crown acts like
a cantilever, and, in case of failure in tension at any point,
would tend to exert an excessive pressure at or near the
crown.

Volume 30-

Though, in the designs submitted, no backing has
been introduced, the design of the Ideal arch may be easily
adapted to arches with a certain amount of backing.

Horizontal Pressure on the Arch Ring.—According
theories on earth pressure, the vertical pressure at any
point gives rise to a horizontal pressure, bearing a certalﬁ
ratio to the vertical pressure. An inclined surface, suc
as the extrados of the arch ring, is thus subjected to &
horizontal pressure. = The resultant horizontal pressurts
except in the case of very flat arches, acts below the centré
of the cross-section at the crown, and would thus ten(‘i to
lower the position of the line of pressure at that section:
The effect is, however, small, and as the tendency 18 to
strengthen the arch by counteracting the influence of the
vertical load, it has not been taken into consideration 1%
the designs. \

Explanation of Diagrams.—The weight of gravel 15
taken as 110 lbs. per cubic foot, and the weight of & :
material of the arch ring as 160 Ibs. per cubic foot. .Th
depth of the gravel at the crown igtqfte] but‘thlS 1‘3
equivalent to a depth of gravel of 2 ft., and a uniform i
distributed live load of 220 Ibs. per square foot, or a dePtt
of gravel of 3 ft. and a live load of 110 Ibs. per square foot:

Circular Arch (Fig. 1).—On the right-hand side, e
lines of pressure Nos. 2 and 3 have been drawn, In 30‘
cordance with the second and third assumptions respege
tively, for a circular arch 4 ft. thick. The radius O tf .
extrados middle third is 91.5 ft. and the total weight 0" ©
section of the arch, 1 ft. wide, at the crown is 1,080 %
hence the horizontal thrust for the line of pressure No- t;
must not exceed 98,820 lbs. This line of pressure C“t
the intrados middle third towards the springings, SO tha
the arch is unstable according to the second assumptio™:
The link polygon, which touches the extrados middle thl(f)s
at the crown, and which passes through the intrd 4
middle third at the springings, lies outside the extra 0‘_
middle third near the crown, though this might not be ap
parent unless the figures are drawn to a large scale-_ g

The line of pressure No. 3 cuts the cross—sectloﬂvj‘n
the crown just below the centre line. Between the Cfon
and springings it cuts the centre line at two p(?mts, 2
lies for a part of the distance above the centre line.

; . s
maximum stress on the cross-section at the point Mthe
about 40,500 Ibs. per square foot, and is equal to the

maximum stress at the springings and greater than his
maximum stress on any other cross-section. Hence t'rd
line has been drawn in accordance with the th

assumption. 1o

The vector polygon has not been drawn for the :
of pressure No. 3, but the pole is indicated by a sm
circle, the polar distance being greater than for line the
On the left-hand side the dotted curve G4, indlcatesh_ch
surface of the gravel in a circular arch 4 ft. thick, W loﬂ
would make the centre line of the arch ring a link p?lygﬂy
for the system of loads. The load in this case is .eV.lde[; g
much less than the actual load on an arch, and 1t 15 .
cult to imagine that an arch is ever loaded in such a mte
ner as to make a circular arch the ideal arch for the s¥*
of loads.

For a semi-circular or semi-elliptic arch, t_h
line is a link polygon for a load which would be 0¥
the springings, the load curve being as indicated 10 he
3. This figure is drawn for a semi-circular arch,
figure for a semi-elliptic arch would be similar.
is represented by the vertical distance between the
curve and the centre line. are

Ideal Arch (Fig. 2).—The same lines of px‘FSSureawn
drawn as for the circular arch, the line No. 2 being dr

No. #

e Centre
ﬁnite'a
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On the right-hand side and the line No. 3 on the left-hand
Side.  Portions of the middle third lines are shown in
dotted lines in this as well as in the circular arch. The
Ine of pressure No. 2 lies entirely between the two middle
third lines; hence the arch will not fail in tension. The
ne of pressure No. 3 lies a little above the centre line at

E € crown and between the crown and springings, and
Oincides with the same at the springings. ~The maximum
oo lbs. per

N g ¥
StresS at each section is found to be about 40,5
?“ar@ foot, and the line therefore satisfies t
aSsumption.

he third

awn from Table Il sthe
rves which touch the
he centre line and of
h ring. The
with a beam
he ordinates

¥ l;jhe diagf.ams may be dr
Circja os and intrados being the cu
iames drawn with their centres on t
iy ete_r equal to.the thickness of the arc
comre line of the circular arch may be drawn
giv Pass, the radius being 9o.83 ft., or from t
€N in the table:—

Notation.
% = distances on-each side from the vertical line at
the crown.
AC = ordinates of centre line.
AP, — ordinates of line of pressure No. 2.

‘4P3‘ = ordinates of line of pressure NO. 3-

4G = ordinates of line GAo. v

horizontal thrust for link polygon coitt
with cgntre line.

H, = horizontal thrust for line of pressur

H, = horizontal thrust for line of pressure
t = thickness of arch ring. ;

ciding

&
I

e No. 2.
No. 3.

Table II.

Circular Arch. Ideal Arch.

He = 97,500 Ibs.

He = 98,090 Ibs.

[for gravel up to G4.]

H, = 98,820 Ibs. H. = 9o,200 lbs.

H, = 112,200 lbs. H, = 96,720 Ibs.

e 4 t = 3 ft.
All distances measured in feet. ;
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8.2 18.49, 46 17-75 igzg

21.00 50  20.50
..... 54 23,69 seccc
s article are intended
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to gh the remarks made in hes, most of the re-

m :: IsJ]y to masonry and concrete arc hes as well

ang 4 are applicable to reinforced concrete arCd £ n sucl"1

arep, Would evidently be an advantage 0 K5 link
€S 50 that the centre line of the arch ring 1s a 1

Y&on for the system of loads.
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Exiry!, S Teported from Pittsburgh, Pa-, that 2 it
Whicy Ing- ferro alloys of manganese and silica from ol
’Tlanuflt 1s claimed will result in an immense saving t0 S
ACturers, has heen discovered by tWO students:
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SASKATCHEWAN WATER COMMISSION.

E print below some extracts from the report of

the Saskatchewan Water Commission which was

read before the-Legislature at the recent session,

which report deals with the question of the
feasibility of diverting water from the Saskatchewan
River for domestic and industrial purposes throughout
central and southern Saskatchewan. The report was pre-
sented by the Saskatchewan Water Commission, of which
the Hon. Senator J. H. Ross and Mr. A. J. McPherson
were members. With the assistance of several well-known
engineers, the whole area to be supplied was thoroughly
examined and definite knowledge has been secured as to
the practicability or otherwise of the scheme. The whole
question is one of extreme importance in that it vitally
affects the future of two of the large cities in the province,
as well as the rural population of a large and thickly
settled region.

The area proposed to be served is bounded by lines
running on the north along the Qu’Appelle River from
Elbow to Lumsden, through Balgonie, Francis and Wey-
burn on the east, and from Truax, skirting the Dirt Hills
to Mortlach and the hills south of Thunder Creek, to Log
Valley on the Saskatchewan.

The water would have to be raised some 330 feet
above the level of the Saskatchewan River and conveyed
long distances with numerous pumping stations to where
it would be used. The enormous expense of this can only
be met if great quantities of water are used, and it is
therefore necessary that the cities of Moose Jaw and
Regina be included in the scheme unless its cost is to be
prohibitive.

Over a large part of the area described above, water
is scarce, no matter how deep wells are sunk, and there
are stretches of country in which no water has been found,
owing to the thickness of the clay deposit which is
characteristic of most of the district. This means that
many farmers have to haul water, often for great dis-
tances, during a part of each season.

Dealing with the present water supply for Moose Jaw,
Mr. W. J. Francis, a consulting engineer of Montreal,
states that after deducting the requiréments of the rail-

ways, the city of Moose Jaw can only depend on about
400,000 gallons of water per day, or 20 gallons per capita
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per day, which is a quite inadequate supply. If the future
development of the city is not to be endangered a further
supply must be found, but in Mr. Francis’ opinion the
local sources of supply are even now being fully utilized.
THe city of Regina is slightly better off, as the local sources
of water supply have not yet been fully developed, and it
is considered that enough for a city of 100,000 population
could be secured.

One of the gravest features of the whole situation is
the question of supplying the requirements of the railways.
At the present time here and there along the railway lines
tanks are supplied from dams built across ravines and
small creeks to hold the water collected in these basins.
This source of supply, however, can at best only be termed
precarious. It is, of course, at the divisional points that
the railway requirements are largest. It has been esti-
mated that the trains passing through Regina alone re-
quire from 600,000 to 700,000 gallons per day. In addi-
tion, both at Moose Jaw and Regina there are machine
and repair shops and round houses taking about 1,000,000
gallons per day at the two points. At Moose Jaw a dam
across the Moose Jaw Creek gives a supply of water which
would be only barely sufficient in a dry season, while at
Regina a gravity pipe line from Pilot Butte supplies about
500,000 gallons per day, but this is about all the water
which can be supplied from this source. It will thus be
readily seen that if a dry season should come, and if at
the same time there should be any extra pressure of busi-
ness, the railways would be faced with very serious diffi-
culty in obtaining adequate water supplies.

A suggested method of diverting the water is as
follows: Install a pumping plant at the river, and pump
to the top of the hiil east of the river, a distance of about
5,500 feet. From this point the water could be conveyed
in an open channel by gravity to the head of Thunder
Creek, and thence down the Thunder Creek Valley by an
open channel and in the creek to Pelican Lake. Construct
a reservoir of a ‘suitable size at the upper end of Pelican
Lake, and from this pump the water, after filtering it
through some 50,000 feet of pipe line, to join with the line
leading from the head works reservoir of the Sandy Creek
Moose Jaw water supply, to Moose Jaw. Construct an
open channel from the Pelican Lake reservoir to join with
Thunder Creek to Moose Jaw. About one mile near the
outlet of this latter line from the Pelican Lake will have
to be a closed gravity channel.

In order to insure that the city of Saskatoon will not
suffer in any way from the diversion of this water, it is
proposed to store sufficient water in the reservoir for
winter use, as the effect of the withdrawal would be
greatest at the period of minimum flow in January,
February and March.

The financial side of the problem has also been care-
fully studied by the commissioners. In their opinion it is
imperative that the scheme should be financed on the
security of those interested in such a way that other in-
terests, as their need arises, could be added to the system.
An alternative scheme for the improvement of the water
supply at Moose Jaw is suggested which would meet for
the time being the requirements of the situation until the
time arrives when this scheme in its entirety becomes a
necessity. 3

The report concludes with the following paragraphs:

““The immediate difficulty is to devise such a system
that the first cost will not be beyond the means of the in-
terests involved nor the cost of the water prohibitive. It
is questionable under present conditions if the sum of
8$850,000, which is the estimate for the initial construction
by the cheapest method yet devised and reported on that

Volume 30

will give the comparatively small quantity required at

present is not beyond the abilities of those immediately -

interested to finance. S

“The desirability of both the above modification®
should be canvassed before exact plans for construction
are prepared or construction undertaken, or before a de-
cision is made that it is beyond the possibility of construc
tion under the present conditions.”’

TRADE INQUIRIES.

The following inquiries relating to Canadian trade have
been received by the Department of Trade and Cornm.elfce’
Ottawa. The names of the firms making these inquirie®
with their addresses, can be obtained only by those g:SD(?C”
ally interested in the respective commodities upon applicatif
to: The Inquiries Branch, the Department of Trade ao
Commerce, Ottawa, or the Secretary of the Canadian Man“&
facturers’ Association, Toronto, or the Secretary of the Boar
of Trade at London, Toronto, Hamiltori, Kingston, Brando®

Halifax, Montreal, St. John, Sherbrooke, Vancouver, Victorids,

Winnipeg, Edmonton, Calgary, Saskatoon, Chambre de Colﬂé
merce. de Montreal and Moncton, N.B. Please quote t
reference number when requesting addresses.— s

349. Pitprops.—A North of England firm of lmporte,ft’
would like quotations per 72 lineal feet, c.i.f. Hull, on p!
props of the following dimensions: 3-inch top diameter; 3
to o feet long 3%-inch top diameter, 3% to o feet longr’
4-inch top diameter, 4 to o feet long; 43-inch top diameter:
4% to o feet long; s-inch top diameter, 5 to o feet ‘10ngi
5%-inch top diameter, 5% to o feet long; 6-inch top mt
meter, 6 to g feet long; 6%-inch top diameter, 6% to 9 fee
long ; 7-inch top diameter, 7 to 9 feet long. En-

362.—Steam-Electric Power Plant Apparatus and * p
gineering Specialties.—A gentleman who intends_VlSltm‘f
New Zealand during the coming summer is desirous ¢
securing the agencies of Canadian engineering manufaf.lt“r.es
of steam-electric plant apparatus and engineering sp_ecl'alt‘eoé
and is desirous of receiving full technical description -
apparatus, together with illustrations, weight of apparatu'ﬁ
shipping weight, and weight of heaviest piece, and OVer’ai_
dimensions. Present prices either f.o.b. Canadian or Amer
can port or c.i.f. New Zealand port. y od

370. Tungsten Ores.—A Liverpool firm of mineral 33_
metal importers would be glad to receive offers from Ca}ls'
dian producers of tungsten ores, of which they seek S-upph&;e

371. Asbestos Millboard.—A London firm desires j
addresses of Canadian manufacturers of asbestos m{llboaéia

387. Trade with India.—A large importing firm 1n In'an
desires catalogues and wholesale price lists from Canad3ou
manufacturers of hardware, implements, tools, planta“tin
supplies, etc., as outlined on page 863 in Weekly Bulle
No. 638. o

380. Agencies.—A Cape Town firm of comm‘5>re_
agents, having a number of travellers on the road ar¢ Day
pared to take up Canadian agencies. Correspondence
quested.

392. Calcium Carbide.—A London firm asks to
in touch with Canadian manufacturers of carbide o
with a view to shipment to Australia. Cind-

305. Foundry Requisites or Foundry Plant of any IErmﬁ‘
—A Glasgow firm would be glad to hear from Canadian
making a specialty of above. S e

306. Haematite Tron Suitahle for Malleable Casting o
A Glasgow firm is anxious to obtain supplies of above
Canada. \

397. Heavy Steel Riveted Crane-Casting Lad oWy
Glasgow firm wishes to receive quotations, c.i.f. Glasgtrons
for eleven crane-casting ladles, steel riveted, each 50 con”
and complete with double set of stopper gear; also 2 hess
siderable quantity of steel mandril bars for drawben¢ eel
the bars to be cut from 1% to 23 inches diameter by 3Ohe5€
long and to be machine straightened. The material for tvi
bars must be of a hard and ductile quality as per follo¥
analysis :—

Approximate analysis:—

be p1a.ced
f calciu™

les.—>

PHOSHROR S v s it b e i e g ey 0.028
e TD G157 55 cit g o (TR TRV e RPN e BB OO P, 0.039
Sl Sopome it e R ML RS Bt e g 0.203
MR e aneses i I AT ¢ v SR s St 0.8
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e




May 18, 1916.

THE NICK AND BREAK TEST IN THE INSPECTION
' OF STEEL RAILS.*

STEEL metallurgists will recall that prior to the

general dependence upon the services of the analy-

tical chemist, that is, in the days when but few steel

works had their own laboratories, the grading of
Crucible steel in the ingot, and before it was drawn down
Into bars, was bhased upon the appearance of the fracture
Of each separate ingot. After the ingots became cold, a
Plece was broken off one corner and an expert workman
Judged of the hardness of the metal by the exposed
racture, and marked the ingot accordingly. Thus one
Would he used for tool, another for drill, another for

SPring steel, and so on.

In later years, when the dissatisfaction with the re-
sults given by steel rails led to much discussion as to what
Changes should be made in the specifications governing
: €ir manufacture, the Rail Committee of the American

allway Association called in consultation the late William
tcalf, Past-President of the American Institute' of
S ln'mg Engineers, 18871 ; Past-President of the American
Ociety of Civil Engineers, 1898-99, and for years a steel
Maker, Previous to that time drop tests of pieces of rail
representing each heat of steel had been included in some

oif the specifications, but the object of such tests had been
Mited to determining the ductility of the steel. There
king tests with a view

ad not been any prescribed brea 3
dlSClosing the internal structure of the rail.

3 Mr. Metcalf, based no doubt upon his experience as
te n?aker.of crucible steel, urged that the then .curreng
ra§Itmg did not go far enough, and that several p.leces od
il from each heat should be broken, and by the disclose
aCtures the rails from that heat accepted or rejected.
tioe committee, when reporting, did not adopt his SUgdgeS'
o 1S, but, based largely upon his insistence that the drop
Sting as then conducted did not go far enough, many

"ilroad engincers gradually enlarged the scope of their
the general

I 3 > nla
prop'_teStmg requirements until it became ;
ACtice to break, say, three pieces from each heat o

0 ; . : 5
gen,‘heal‘th steel and to accept or reject certain rails aé:
'ding to whether or not interior defects were revealed.

Was argued that the practice should be extended to in-
Ude the breaking of a piece of rail from the top end of

“h ingot rolled, and in fact some experimentgl rollings
: osition to the

e e ,
pl '€ made under such provisions; but 0pp qf
eaan of making this fracture test on a p1ece of rail ro‘rlt;
t ¢h ingot developed among rail makers, with the resu

4t what seems to us to be a perfectly logical method'of
defective

r:::im.g rails to insure against acceptance O i
rer Hal, failed to have a fair working trial; and thus 1

ralnned, about a year ago, for the Algoma Steel Cotr-
opeatlon’ whose mill is at Sault Ste. Marle,hOnt;SSicj
bilitri1 the door commercially, sO to spe.ak, to tb:lié)\;e s
ist: > ©f a specification for rails, marking, we belicve, ¥

Nct step forward in the direction of safer and bette

€ring rails,

lan Apcontra‘?t for 10,000 tons of rails made by the :;a?;:
e i i Algoma company was t

e e ly termed ‘the nick

fir
s ;
a tto require what has been common

. ickly
reak tes i » and this was quiC
est on each ingot, to United States

OHOWe i
3 . hipped
by others for rails to be shipp In justice to the

Ung b 7 i
€ similar conditions of testing. e become

Algy
ma i aid that they hav
- company it may be SaiC. T il econonty OF

.a{l‘eciative of the logic, as W

|

* C. W.
Ge AbStracted from the report of Robt. W. Hunt anfl !
Ennpet, Jr., to the Rail Committee of the American Railway

Neers A
Cering Association.
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the nick and* break test that theéy have seen fit to have it
incorporated freely and without extra compensation in
many of their specifications.

By the nick and break test mentioned above is meant,
firstly, the nicking; and secondly, the breaking, by some
mechanical means, of a short length of rail selected as re-
quired by the specification. This, it will be noted, must
be, for the first, or the original test, the top end of the top
rail of each ingot rolled, and naturally for this sample,
the crop end, which must be cut by the hot saws, from the
top of the ‘‘A’’ rail was used. These crop ends were
ordinarily from 18 ins. to 24 ins. long, and after being
stamped with the heat and ingot number, to permit of
identification, were allowed to cool for a little over thirty
minutes, and were then quenched in water, pains being
taken to insure quenching from a temperature color of
near black or natural cold steel, so as to render no ap-
preciable change in steel structure possible. Then the
pieces were nicked as desired; and, for the purpose of
breaking, inserted in a specially designed anvil of a bull-
dozer (Fig. 1) so arranged that the ram readily broke the
rail where it had been nicked, giving, without trouble in
most cases, the square character of fracture desired for
examination. Thus the fractures were ready for judging

Fig. 1.—View of Bulldozer Used at Algoma Steel Works
for Breaking Crop Ends of ‘“A” Rails,
Showing also the Quenching Tank.

in an average time of about one hour after the rails were
rolled, and in many cases long before the actual drop test
pieces were cold enough to test, and even before the rails
represented had reached the cold straightening presses.
It is interesting to observe that the bulldozer actually
broke the rails at a rate of about three per minute, or at
a rate, say, of 2,000 pieces in twelve hours; and, as each
piece represented an ingot, the rate-of breaking possible
shows it to be well in excess of any probable tonnage that
could be rolled with any present mill equipment. In case
of the fracture on this original test showing bad, thus
incurring the rejection of the top rail of the particular
ingot represented, it was necessary to locate that rail in
front of the straightening presses by identifying the heat
and ingot number and rail letter on it, and from its bottom
end to break a piece to represent the second rail of the
same ingot. This requirement continued to all of the
rails of the ingot as far as necessary, and it was found
possible to accomplish the desired end easily. A little care
in the distribution in front of the straightening presses of
the rails from the hot beds made the identification possible
without the necessity for extended searching, and when
the particular rail for retest was located, it was marked
and in due course taken to the nearest straightening press,
where a piece readily was broken from its lower or back
end and the fracture scrutinized by the inspector without
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delay or trouble to the regular operation of the mill. In
fact, no greater trouble arose with regard to locating and
making the necessary retests than is demanded in any
mill when all the top rails of a heat, or even a whole heat,
have to be located and identified in order to comply with
rejection requirements, a matter of more or less every-
day occurrence in some mills.

Undeniably the judging of the fractures produced by
the nick and break test is a matter of great importance,
and requires the services of experienced and competent
men; but so do all the detailed parts of intelligent and
efficient rail inspection; in fact, the same statement can
be truthfully made in regard to every detail of steel rail
making. The trend of all matters pertaining to rails is
indisputably toward obtaining a safer and better wearing
product, railroad officials and manufacturers alike being
more appreciative of conditions in this respect than ever
before ; this attitude, no doubt, being stimulated because
of the activities of the different governmental and state
commissions. Recent improvements in mill practice have
been acknowledged, and it is equally true that railroads
are taking greater pains than formerly with the main-
tenance of their tracks and equipment, and thus of greatly
increased importance is the employment of experienced
and competent inspectors with whom to entrust the duties
of rail inspection. Any specification and any detail of in-
spection becomes a hardship to the manufacturer and
wasted expenditure to the purchaser when inexperience
and incapable inspectors are employed, and under such
circumstances the nick and break test specification is of
no greater assurance against accepting bad rails than it
is against making bad steel.

THE BUILDING AND FINANCING OF
SUBWAYS.* :

in various cities, compared with the increase in

street railway patronage, this increase is at a

slightly higher rate per year than the square of
the increase in population of the territory served.

As a result of the marked increase in patronage in
such cities as New York, Philadelphia and Boston, a con-
dition was reached on various highways where it was
deemed impossible, or at least uneconomical to further
increase the number of street cars per hour. There is
some difference of opinion as to the exact point of satu-
ration for surface car service. To analyze in detail this
condition requires an assumption as to minimum head-
way, between surface cars. Various estimates show that
an interval of nine seconds between moving units on the
street is consistent with safety. Assuming this fact and
adding to it the estimated period of rest of seven seconds
for a car, to permit of passengers boarding and leaving
would result in cars passing a certain point at the rate
of every sixteen seconds. Under these conditions a
maximum speed of twelve miles per hour and an average
speed of eight miles per hour can be maintained where
‘the usual number of stops are made. This figure is pro-
bably correct for practical operation.

In the report to the Merchants’ Association, of New
York, by its Committee on Transportation and En-
gineering, 1903, it is stated: ‘“With a time interval of
sixteen seconds the number of cars that may be moved

FROM a careful analysis of increase in population

*Paper prepared for the mid-vear meeting of the American
Electric Railway Association at Chicago, February, 1916.
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past a given point per hour is 225.”" The committee did
not believe that on congested streets like Broadwayy
New York, a service of more than 220 cars per hour
passing a point in any one direction could be reasonably
expected under the most favorable circumstances likely
to occur, but believed that this number per hour was &
reasonable estimate of what should be done. )
They further stated: ‘“We are confirmed in this
belief by our own observations of what is being done at
this time in Boston, and the large number of headway
observations on Broadway at Chambers and at Housto?
Streets appear to practically confirm the above con
ditions.”’ :
Experience in Boston partially confirms the opin
of the Commission, for previous to the opening of t
Washington Street tunnel it was believed that a point
of saturation had been reached, at which time there wer®
operated between two points on Washington Strectig
maximum of 213 cars per hour in each direction. Prée
vious to the opening of the Boylston Street subway 1
Boston as high a number as 260 cars per hour were
operated in one direction over a very short section of 2
certain line on a special occasion, but this was ma g
possible by part of the service operating in the Trem
Street subway and around the Park Street station loop:
The Public Service Commission for the First DIS”
trict of New York, April 17th, 1908, ordered ‘‘a mini'murn
number of 25 cars in one direction in each fifteen-minute
period on certain séctions of Broadway.” This woW
be at the rate of one car every thirty-six seconds, and I
is believed by some that this is the lowest headway con”
sistent with reasonably rapid movement of cars when
all conditions are considered, such as vehicular inter
ference, line intersections, joint usage of certain stretc S
of track, etc. Further, this thirty-six second headway
is exceeded on some lines in New York on certain shof
stretches of track, where they operate from two to thre¢
times as many cars as are required for a thirty-six seco?
headway. .
There should be kept clearly in mind also 11 . -
study of maximum capacity of surface lines the dlf.fer
ence between maximum number of cars that it is poss!
to operate and the speed consistent with good service:
In view of the above it is fair to assume, therefor®
that when street car service for short stretches of tr2
has reached a number slightly in excess of 200 cars P
hour capacity the capacity on this stretch of track m&
be said to have reached a saturation’ point after Wh,lcn
additional arteries must be utilized or other transp'ol’tatlo'
facilities provided. Of course, this figure is also B
erned by the width and alignment of streets, as well
the size of the units and general traffic conditions-
Very often the saturation point of surface tracks !
not the governing feature in added facilities, for nec
sity for such additional arteries is due to the def{‘?fnus
of the public or public authorities for a more exped‘twre
and convenient means of travel. Regardless, thefefo.o’
of the cause of providing high speed transportat] i
facilities in the congested districts, there is no ques fof
but what the construction of same is unavoidabl®
one reason or the other. he
When tracks on a certain street have reach‘f‘d, ;al
saturation point, whatever that may be, and add’tloiv,
transportation facilities must be provided, every conc®
able effort should be made to use parallel streets .
additional surface tracks, or even build an elevated S
ture. It is absolute economic waste to recklessly Spfely
enormous sums of money for subway construction me

jon
the

-

i
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because a particular highway has operating upon it all
the surface cars consistent with either good transpor-
fation, or economy and subway constructioq should only
be decided upon after other and less expensive means of
furnishing additional transportation have been sufficiently
Studied to justify their inexpediency.

The enormous amount of traffic absolutely r'1ec.essary
o Support expensive subway construction makes 3t incum-
€nt upon those responsible for such expenditures to

thoroughly satisfy themselves that the traffic offered and

the conditions prevailing compel subway construction
father than the use of other arteries on the highway, or
€ven private right-of-way construction on the surface.
From the commencement of operation of surface car
S€rvice over a specific stretch of track, up to the time

When such track is completely saturated W_ith Ak tlhe
Nterest charges for the investment on this particular
assengers

Stretch of roadbed per passenger decreases as P
and riding over same increase, and, therefore, up to th?
Point of saturation, or up to the point when the tota
Capacity of the roadbed is availed of, the greater number
Ol passengers, the less expense for fixed charges per
paSSQngr.
On several properties in the United States ther}(lefhave
b.ee“ constructed high-speed underground thoroughtares,
Cither as result of surface tracks having reached a point
Of saturation or as result of the demand of. the public
OT more expeditious transportation. Inimediately upon
Such construction taking place the fixed charges per pas-
Senger jump entirely out of proportion to what they we{e
at the moment of surface track saturation, and ordinarily
due to the nature of construction of the subway where
i is necessary to build the same cross-sect'lon tqr a
ole-car train on fifteen minute headway, as 1s required
Or a 1o-car {rain on a minute and a half hf;adway, the;
Xed charges per passenger carried are entirely out O
Pfoportion to the ultimate capacity of the sub'way-
A marked example of the enormous mvestme}x:t
U€cessary for construction of a subway is that of ’IEhe
ashington Street tunnel in Boston, built in 1908.- he
Wrface car tracks over the highway under which the
ashington Street tunnel was constructed for a dlstanc?
approximately one mile represent an investment x(;-
approximately $253,000, while the tunnel cost appr?
ately nine and a half million dollars, which, by the v&a.{,
% far a5 we are able to learn, is the most expensive m;}e
°f roadhed and track in the world, not excepting the
UNgfrau Tunnel in Switzerland. ki
ih In Oth.er words, the transporta‘tlon (:lcl)rgp?cryuf:eetuthe
& or leasing subways have been compelle :
Mormous fixed charge for comparatively small patronagS
N pay the same rent or interest, whether the deml'a:rlur
of traffic require the operation of a few cars pef 0

0 ; :
i the ‘mavimum capacity of the subway. e
: n
8% In certain instances there has been no,Subsia

: it service
Crease in rate of patronage where 1 apid: tragsis e

4 1 S of

3 become necessary. That is, the rate qfllmcrizneged
Ssengers carried per annum is not {naterlzf y €

nsit service.

Pon the inauguration of rapid tra st of
Generally speaking, it is granted that e :L?bway
Peration per passenger capacity with trains in ah g
Materially less than electric car service o e gan
Y, but unless the load factor is such as to g}ive b-
pPOrtunity for use of a reasonable capacity e tte -?(l)lur
ay throughout a large percentage of the‘d thrll ymore
t}?“"ss the fixed charges per passenger CORTES yer car
AN offset the reduction in operating expensé P

Pa :
SSenger capacity.

O
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The original basis of establishment of rate of fare
was entirely without regard to enormous subway invest-
ments, with a right-of-way furnished by the community,
and if as result of entirely changed conditions, such as
the outgrowing of the highway capacity or the pressure
of the community, it becomes necessary to construct ex-
pensive underground thoroughfares, then either the rate
of fare must be changed to meet these changed conditions
or the community as a whole, benefited as result of such
subway must bear, in a measure at least, proportionately
to the indirect benefits accruing, a certain portion of the
fixed charges until such time, if ever, as the ultimate
capacity of the tunnel is reached and the load factor more
nearly approaches 100 per cent.

There can be no question of the equity of such an
arrangement, for it has been established without question
that upon the construction of the subway the complexion
of the community served radically changes, property
values increase, particularly in the outlying district, and
rents are correspondingly raised by landlords.

There is no reason, therefore, why the patron renting
a home in the community benefited should pay an in-
creased rate of fare and at the same time pay increased
rental for his home as a result of the landlord’s values
having been increased by the subway construction.

The effect upon capital of companies who are en-
deavoring to furnish adequate transportation facilities,
and who are required to pay interest or rentals on enor-
mous investments entirely out of proportion to revenue

received, can be readily concluded, and the consistency

of the arguments, as well as their equity, compel recog-
nition to the extent that where investments of this char-
acter become necessary the community as a whole must
be compelled to participate in the support of same. This
has been well evidenced by the case in New York, where
in the construction of the latest subways the city of New
York contributes in part towards the investment and fixed
charges until such time as the net earnings resulting from
the operation of the subway permit, after proper charges
of every character, including operation, depreciation,
etc., of the company bearing same.

The construction of subways, which are nothing
more nor less than public highways, differs from other
similar public improvements, such as surface highways,
sewers, water systems, park systems, etc., in that instead
of being constructed from time to time in proportion to
the degree to which its capacity is to be used ‘it is neces-
sary, due to the physical nature of tunnels to build them
substantially as large and at as great an expense in the
first instance as is necessary to provide for not only the
immediate requirements, but for the requirements of
several years in the future. In other words, State high-
ways, Metropolitan waterworks, sewerage systems, State
parks, etc., are built and added to from time to time,
and the ability of the community to digest same governs
very largely the rapidity with which such systems are
enlarged. In the case of a subway, however, it costs so
much per running foot to construct, and a cross-section
is just as expensive construction for a one-car train run
once an hour as for a ten-car train run on a minute and
a half headway, or its ultimate use.

It is thoroughly unfair, therefore, that a street rail-
way company should be called upon to pay the entire
interest on such an investment when the demands of the
traffic and the amount of business available requires at
the moment only a small proportion of the total available

capacity.

~
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In view of the marked increase in land values and
general benefit to the community as a whole as result
of subway construction it would seem equitable that those
property owners who so materially benefit should con-
tribute in some proportion toward the fixed charges for
such improvement. In contradistinction of this, if the
unit of fare was increased the tenants of the buildings
in the territory involved would not only pay, as result
of the subway, increased fare, but also increased rent,
while the property owner would receive all of the benefits
without participating in the- expense.

It is entirely fair and proper that the community
should have improved rapid transit facilities and
thoroughfares just as rapidly as they are willing to equit-
ably digest it.

In concluding, therefore, when the conditions on a
certain highway have reached such a point that additional
transportation facilities are necessary, there should first
be an effort made to utilize parallel highways with sur-
face tracks at a reasonable and proper investment con-
sistent with the traffic offered. If this for proper reasons
is dismissed there should then be effort made to construct
surface tracks on private land or elevated tracks on
either private land or the highway. If for good and
proper reasons these other means are dismissed there
is but one alternative left, and that is the construction
of subways.

In other words, every conceivable effort should be
made to provide additional transportation facilities at
as low an investment as is consistent with the demands
and the traffic offered, and the construction of subways
should be only entered into after the most careful,
thorough and conservative study and consideration of
other means of furnishing transportation and with a full
knowledge of the seriousness of burdening the com-
munity with tremendous investment and correspondingly
large fixed charges.

If, therefore, it is finally concluded with a perfectly
clear perception of what the financial results would be
that subway construction is necessary it would seem fair
that in the first place the Municipality, Metropolitan Dis-
trict or State should finance same, as undoubtedly money
can be raised at a lower rate of interest than where such
financing is done by private owners; and secondly, the
community as a whole should participate with the com-
pany and riding public in the payment of interest charges.

More specifically, upon the completion of subways
or tunnels built by the community, they should be leased
to the transportation company serving that community
on a sliding scale, charging such company rental in pro-
portion to the relation of the capacity used to the total
capacity. By such an absolutely fair and equitable ar-
rangement the movement for subway construction auto-
matically regulates itself in a fair and equitable manner
to all interests.

There are approximately 82,530 deaths annually-in the
United States due to accidents, and in connection with the
carrying on of dangerous industries there are 235,000 deaths
and 700,000 injuries involving a disability of longer than
four weeks.

Stellite is not steel, it contains neither iron nor carbon,
but is a tungsten. It is entirely unaffected by any degree of
heat that can be generated by cutting, and, it is claimed, will
maintain its edge at speeds which no high-speed steel can
stand, as well as be used on materials which high-speed steel
will not cut. Stellite must be held in a tool holder, as it is
of a brittle nature.

Volume 30-

PORTLAND CEMENT.

IN a paper on ‘‘Portland Cement’’ recently read by B-

SLAG

J. Day, M.L.Mech.E., before the Institution of En-

gineers and Shipbuilders in Scotland, some particulars

were given regarding cement of which blast furnace
slag forms one of the ingredients. Mr. Day, although
recognizing that slag Portland cement is not as good a5
the best Portland cement, and hence does not commafld
quite such a high price, yet is evidently in favor of 1tS
manufacture, and for several reasons. He states thab
though it is true that it does not comply strictly with the
British Standard Specification for Portland Cement, !
nevertheless, if manufactured with care in accordance wit
the most up-to-date process, may be made to approximaté
very closely to it. As reasons why the manufacture shOl{1
be proceeded with, Mr. Day shows first that the slag is 1?
the ordinary course of events a waste product which costs
ia some cases a considerable sum annually to dispose © i
secondly, that where the gases of the blast furnaces aré
available the cost of the power required to make the
cement is a negligible quantity; and, thirdly, that in any
case, owing to the fact that the lime in the slag occurs as
oxide and not as a carbonate, as in chalk and limeston€s
less fuel is required in the kiln. ~According to him a plant
producing 1,000 tons of cement per week would requir€
250 tons of coal less to produce that quantity if the cem_e“t
were made with slag than it would if the raw material®
were limestone and clay.

It is not all slags, however, which can be satisfactof‘ly
used to produce cement. Mr. Day gives some typicd
analyses of slags, as follows:—

(1) (2) (3) (4) (5)

SO0k 30.00  30.72 32.51 32.90 1.5
AlLO; 28.00  16.40 o A 18.58
Fe:O, 0.75 0.43 0.48 0,46 | T
CaO 32.75 48.59° 4475 - 4730 . 48
MgO ¢.28 1.28 2.20 1.37 31
@aSityis s 1.90 2.16 4.90 3.42 el

It will be observed that the composition of these g:,ve
samples of slags varies pretty considerably. The variatio?
as concerns silica is not great, but the alumina conten
varies between 13.25 and 28.0, that is to say, ther€ e
more than twice the quantity in No. 1 that there is in NS
4. Then, again, there is considerable variation in t
CaO figures, from 32.75 to 48.59 in the two extreme casess
the difference being thus nearly 5o per cent. Slags Nos-
2, 3 and 4 would be suitable for use in cement manufactur®
whilst Nos. 1 and 5 would not be so suitable. The cofm
position of the slag naturally varies with the compositio”
of the ore, and the slags from some ores will not prOduce
good cement. It is to this cause that certain failures
the past are attributed. - Sufficient care was not exercis®
in ascertaining whether or not the slag possessed
requisite qualities for the purpose to which it was propos®
to put it.

Mr. Day explains that, in order to treat blast-fumace
slags, they should first of all be granulated. The effec
of doing this is to cause the material to split up into
sand-like particles; and to remove a large percentag® i
the sulphur and increase the hydraulic properties of th
material. The ground slag is mixed with limestone in thj
correct proportion, the mixture being then ground aﬂﬂ
burnt in a kiln, the resulting clinker being in its t“rf

ground to form the cement. The greatest care must i
course, be taken in getting the proportions right.
Portland cement manufacturers are aware of the
importance of correct mixtures when using othe

vital
1 418




May 18, 1916.

ag, and it is

Materials, and it is the same when using sl
tion of the

gl:re that the trouble of the varying composi
g comes in. Still, with reasonable care and a com-
hetent chemist, this difficulty need not be insurmountable.
ﬂll:fre is, however, in addition, the mechanical difficulty
A t slag cement clinker is particularly hard to grind
atisfactorily, and failure to appreciate that fact has been
€ cause of much trouble. Still, with adequate grinding
gar{t the grinding can be effectively carried out. Then,
gain, slag Portland cement, owing possibly, remarks Mr.
: Y, to its high alumina content, is naturally very quick
D setting. This, however, can be readily adjusted by
'own means, so that any specified setting time can be
Obtained.

b The following table shows ir
ment is not in accordance wit
Pecification, and “how it compares in its

ce :
ment produced from limestone and clay-

Aberthaw
* Druid '’ brand
Portland cement

644 Ib. sq. in. 623 1b. sq. in.

1 what way slag Portland
h the British. Standard
properties with

British Standard Specification Sla gel;oerﬂand

for Portland cement.

N
eat {(a) 7 days ... 450 1b.
. ( 40,000
TenSlle (5) 28 days... ia $
or, say, 539 783 2 729 "
Sang (@) 7 days ... 250 283 D075
10,000
(d)28days___. a+ PR
or 290 382 ) 280 ”
S .
Pecific gravity ....Not less than 3.203 2.96
E g 8l
*Pansion . ..,,.... Not to exceed .66 mm. 1.5 mm.
10 mm.

It will be seen that whereas,the slag cement has a

fientlfm margin in excess of the standard requirements ﬁs
strgeards neat- briquette tests, both at 7 and 28 days,dtg,
re Ngth of the sand briquettes is not equal to stan ar
?u“'ements' The 28-day test, however, is not greatly
7e Ow the standard figure and the rise in strength between
and 28 days is greater than is expressed by the formula

10,000 !
L o,\. e specific

” It will be noticed, too, that th

Sravity is low.

Slag Portland cement is usually

Omor semi-dry system, but Mr. Day,

Vie\: clients, is carrying out some

gath to manufacturing on the wet syste
er, these experiments give promise O

manufactured on the
in conjunction with
experiments with a
m. So far, we
f success: Mr.
s to consider

dry

a
Ser‘y strongly recommends blast-furnace owner:
eir slag into cement.

usly the question of turning th
oyt gn the discussion following the paper
Y a speaker that the sulphur In blas

uld disintegrate the cement and therefore

sulcessary to ‘take very great pains in removing the fre(;
Phur from the slag. For reinforced work the useé O
Other speakers

nliﬁ Cement would be very dangerous. i
1 tioned cases in which slag cement had been success
Y used. It appears that with very efficient inspection
mpr0per tests of each shipment, and the storage of lthe
Qem:nt until the laboratory results are knowgi, 'thit se;g-
pIOyint for certain uses is economical and_ e 'Cleno’re o
€55 Ng as it does a product which otherwise 1S m
Wasted.

it was pointed
t-furnace slag
it would be

AT
to Ion broceedings by one railroad company 10 Umteg Stattlelz
Pennndemn for railroad purposes the and of anot her, 5
lag rsylvania Supreme Court holds that the fact t att :hg
Valy ad ceased to operate did not limit the damag‘esm;)itte(i
recoveo the ground for agricultural pUIpOSES, but pe’labilitv
for TV on the basis of its value by reason of its aval \

o : :
location of a railroad.
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STANDARD FORM FOR CONCRETE ROADS.*

of other items, such as grading, drainage, bridges
culverts, railings, etc., should be kept separately:
In consideration of the items mentioned, a division
should be made indicating those portions of the highway
improvement which can be considered as permanent as
differentiated from portions which will need renewal in the

THIS form is for the concrete pavement only. Cost

Nanme rand i Iocation ;0F s Roatvs . i s isiae Aiksisdsm et s sield
Length ......... . AL 1 ¢l 8 I A Thitkness s yiniiss,
Proportions of Mix...... Number of Cubic Yards......

1. ¥Labor:
O suberads sin.mxal. eyl Bt i
N FOTIIIS el s B vin st o o £ AU o
Material 60 Thier, ¥0 wLt ta ot A ¥
Miaxer torplacesniis ot e tive,
Covering and cleaning......... ... .

i B B o) 0] e e Pl S R SN B (R
2. Concrete Materials :

Cement, t1i0. D50 £ 5 vay Shlolhrs et Baosobs
Hatiling oy S D T Rt R
SEOTADE St v s et ol s s MUl s 3 5 e EU UL R LS
Lostisacks andinaste i S aant Tis s e te

Sand, fobirl sl i G SRR R R
Tinloadin@ants S a s e b SR ke
15 Ehi1bnT R b P e e R Rl A S i L

Stone £, 0:hAor:am: DHYSE . 4 e s Syt sy
(B80T Yo b b e e YA TR Sl I 36 ST )
T AULE S . S atar g v b o afer i tek 2ty AN g 55

Total concrete materials........... Bt
3. Water:
Chatge 1o v asaal o i o RN
551 ho0 o | T e R e S A S

LT v oo R E AU, |8 Gl P gty XY e e AR M
T ABOTY CLOR: S hTie s wilals sea i iamastarons o A dtotmore

O LA T Gty R PR PR G B eins
Plant for forms (interest and depreciation). ......
ReinioTCement, i s Raitts s Rt T oihe Sslitan s W7 e {einy
TOINES: ' bl dfoth o disn & Suieie Mo Sniviaiars i v ange & gl velvie

Total cost concrete pavement....... AP o

WAGE SCALE.

Superintendent ...... Aleatnss sesiia Common labor......
Assistant superintendent....... AutorttaclE e . o s s
Skilled labor.......... Length of working day.........

(Remarks on features of plant and materials which
have special bearing on costs.)

NSt

—ies 4
* [ncludes supervision.

course of time. Such a distinction is necessary in order!
to work out any reasonable system of highway financing.
It will be noted that the form calls for reporting the
cost on a cubic yard and not on a square-yard basis. The
latter has been a popular method of reporting city paving
costs, but the former is probably now the prevailing
practice on concrete road work, The cubic yard system .
has the disadvantage of preventing ready comparison with
the costs of other types, but possesses other advantages
which, in the committee’s judgment, more than counter-
palance the disadvantage. The square-yard basis, on the
other hand, is not definite, for it neglects the thickness of
pavement, making comparison between two concrete slabs
of different thicknesses difficult. The cubic-yard basis is
not open to this objection. The cubic-yard method of re-
porting gives repeated checks on the amount of stone and

aggregate used and on the thickness of pavement itself.
B .

*From report‘of_ Committee to National Conference on
Concrete Road Building.
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TESTS OF EFFECT OF METHOD OF BENDING
UPON THE SUPPORTING STRENGTH OF
DRAIN TILE AND SEWER PIPE.*

By N. J. Schlick,
Drainage Engineer, Engineering Experiment Station,
Iowa State College.

ESTS were made on 24-in. pipe, with the types of

bedding indicated by the accompanying diagram.

The general method of procedure was to bed the

pipe in the various ways and then to ascertain their
actual supporting strength by applying load through
standard upper sand bearing. A hydraulic jack suspended
from a beam anchored to two large concrete blocks was
used for the loading, the amount of the jack load being
indicated on a gauge attached to the pump which operated
the jack.

The test pipe was laid in a trench dug in made soil.
The top soil was a rather close black loam and the subsoil
a firm yellow clay. The location chosen for the tests of
pipe in earth beddings was such that only the lower por-
tion of each pipe was in clay. In all cases of earth bed-
ding the filling material was loose top soil.

The work was done with labor unskilled in pipe
laying. For this reason, and also to insure uniformity in
the manner of bedding, the specified dimensions of the
trenches and concrete cradles were adhered to somewhat
more closely than they probably would be in a drainage
practice. Aside from the care taken to insure uniformity
the quality of the work was much the same as might
reasonably be obtained in any drainage district.

The pipe used were selected at the factory primarily
for uniformity. They were evenly burned and were free
from structural defects. The concrete used in the concrete
beddings was made with gravel from the pit on the
campus. This gravel is not an exceptionally high grade
and is probably no better than the average which would be
used for this purpose over the State. It was screened
and then remixed so that 50 per cent. would pass a % -in.
screen. Two grades of concrete were used, grade A, a
1:5, and grade B, a 1:8 mixture of Portland cement and
the remixed gravel.

The tests were made when the concrete beddings were
approximately one month old. Classes 4-A, 4-B and 8
were the last put in, so that, because of a slightly shorter
time of setting and considerably cooler weather, the con-
crete did not obtain as great strength as that in the other
types of concrete cradles.

The concrete cradles, except those of class 7, were all
constructed with the concrete at the sides carried up to a
height equal to one-fourth the inside diameter of the pipe
above the mid height. In the earth beddings the side
filling was carried up to a little above the mid height of
the pipe. In each case this allowed the use of the
standard upper sand bearing over 9o° of the pipe
circumference.

The types of bedding tested might be divided into
three general classes, namely, earth beddings, concrete
beddings for firm soils and concrete beddings for yielding
soils. This division can not be adhered to rigidly as some
types of bedding might be used in any soil stable enough
to prevent the pipe from settling. This is particularly
true of class 7, which was patterned after a concrete bed-
ding tested and by the Philadelphia Board of Public
Works.

*Extract from a paper read at the meeting of the Towa
Drainage Association.

Volume 30-

The first of the earth beddings, class 1, was made
accordance with the ‘‘Ordinary’’ method described in the
“‘Standard Specifications for Drain Tile’’ of the Americal
Society for Testing Materials except that the pipe Wwere
only bedded to a little above the mid height. The trench
was shaped in the bottom to approximately fit the lower
90° of the pipe and the ditch filling shovelled in without
tamping. There was quite a wide range in the supporting
strength of these pipe, but the average agreed quite closely
with the average strength as shown by standard strengt
tests with sand bearings. Because of this close agreemerlt
the average supporting strength of class 1 is taken as @
basis for comparing the strengths developed by the other
types of bedding. .

The second class of bedding was the ‘‘First Class.
method described in the standard specifications mention®
above. The trench bottom was sloped more accul_‘atel«v
and was covered with 1 in. to 2 ins. of loose top soil befor¢
the pipe were laid. The filling was carefully tamped 1
especially at the lower 1§ points, up to a little above the
mid height. The average strength of this class was 287
greater than that of class 1 and there was considerably les
variation in the results from the individual specimens.

In the other type of earth bedding, class 9, the pipe
were laid in a flat-bottomed trench and the spaces hetwee!

o 3

{earthdugaway ~ NoT

34 after concr. had sef.
1 3

Y Earthdug)”
away aftfer 7
concrete had set: No8

Diagram Showing Nine Methods of Bedding Drain T
in Testing Supporting Power.

the pipe and the sides of the trench shovelled full of 100%¢
earth. No especial care was taken to see that the spac
between the bottom of the trench and the pipe were fi é
and examination after the test showed that the filling thel
was so'loose as to give the pipe no support. The averd
strength of these pipe was 26 per cent. greater than tho‘-‘ve
of class 1. This increase in strength is thought to be pe
to the frozen condition of the ditch filling material at g 5
sides of the pipe at the time the tests were made. eﬁ'y
is reason to believe that this type of bedding will usué
give lower strengths than class 1. g
The results of these tests of pipe in earth bedd‘nﬁe
bring out two especially interesting facts. First: T
strength of the pipe laid in the *‘Ordinary’’ method agreef
very closely with that shown by standard strength tests y
similar pipe, and second, that an increase in strengt
25 per cent. can be obtained by more careful bedding: 4
is specified for *First Class” pipe laying. This latter fa e
is especially noteworthy as in many cases the value ©
25 per cent. increase in supporting strength will be myee
greater than the extra cost of construction, including
salary of an inspector. (8
None of the pipe in earth beddings would suppo” pe
larger load than that at which they cracked. All of !

!
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Upport;
he POrting strength of a pipe after €rac

Nlay IS: I916.

the supporting strength

t g7
ests indicated very clearly that
ded upon the bearing

O .
pf)‘:]};:(ilpe after cracking depen
Which the;he 5911 at the sides of the trench. The soil in
e e tests were made was probably more firm than
Supportinge in drainage work so that the values of the
Paring W%hstrength after cracking are va'lua.b]e for com-
R el each.other rather than for indicating what
xpected in other places.

stan(;il};fl Plpe‘laid‘in concrete cradles as specified in tl}e
0ils’’ v specifications for ‘‘Concrete Cradles’’ for ‘“Solid
porti()nedere .’tested as cla_ss giilihe concrete used was pro-
trench w ‘I :8, as mentioned above. The bottom of the
ins, of Coa5 shaped to fit the lower go° of the pipe an.d 2
of the tren?;-Ete placed on it. The space between the sides
of the im h and the pipe, about 275 ins. at the mid height
eight EfPE, was then spaded full of concrete up to a
above t}, On.e'fOll‘l'th the nominal diameter of the pipe
ing gt e mid height. These pipe had an average crack-

rength 64 per cent. greater than those of class I.
nation of the earth bed-
described. The bottom
er quarter of the

i“gsC I:Scsi 5 beddings were a combi

of the tn the concrete cradle just

cirCumfere“Ch was shaped to fit the low :

and the r?gce of the pipe and the spaces between t.he pipe

Concrete i ’Ie‘s of the trench, about 3 NS filled with 1:8

Per cent. hese pipe showed a cracking strength of 46
. greater than those of class I.

Soils]‘;},]e third (:IHSS of concrete bedding for solid or firm
anq W'as class 6. The trench was dug with a flat bottom
iametzs about 6 ins. to 8 ins. wider than the outside
‘ConCreter of the pIpe. :l"he pipe was laid 1n the trench and
e co poured in at the sides, car¢ being taken to get

oncrete well around the pipe. Tests of this type of

edd;
ng were made with two grades of concrete. In class
ass 6-B a 1:8 pro-

d a load 96 per
Those of class
ent. greater

pOrtiz;nI ; STmixtL}re was used and in ¢l
Cent gr;} ¢ he pipe of class 6-A supgorte
6-B deva er than class 1 before cracking.
thap eloped a cracking strength 80 Per €

at of class 1.

It i :
IS not certain that the tests

Um .
S th:“lppgrtmg strength of the pip
Imit of the apparatus was reached on several

Casiong )
oL arllom_ When a large load was left on 2 cracked pipe
eranuy considerable time, the uneven settlement caused
Um blements in the best apparatus. However, the maxi=
More t(;]ads recorded were-very large, the average being
a i o . .
&ddings_n twice those supported by the pipe in earth

determined the maxi-
. e of these three classes

T
he tests of these classes al
king depends upon

& beqy:
- Dearing power of the soil. For example, the average

axj
gl‘ealt?um loads supported by the pipe of cl
r than that of the pipe of class 6-A. These two

Clag
Se v
c]assesévere the same except that the concreté used In
-B was a leaner mixture than that used in class 6-A.
oradual one

€ Vield:
heSy'eldmg of the lateral support Was a g
lied load

e}EEStS all indicated that if the maximum app
ave been held for a longer timeé, all the pipe would

ave COHaPSed_

hte pipe of these three classes show
o develop side cracks at or ned t
at the sides. Where-the side cracks in the pipe

pO'sitzlow the top of the concrete it usu.ally crack«;d
“Oncret the crack in the pipe. In each case in class 3 the

€ cra was cracked along the centre-line at the bottom,
hot ¢k appearing simultaneously with the crack i the

to
Qrack?dOf the pipe. In a great many cases the cradle was
tio near the lower 14 points by the continued applica-

Pressure after the pipe had cracked.

Coy]

ed a marked ten-
r the top of the

o) indieated that the

ass 6-B was,
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The pipe all cracked at the to
. F p at the same
L?gdlthim at' the bottom. In general, the deve]opme?; (])?SS
single L_rac.k at the top was indicated by a slight dec .
;n thhe indicated load, and the appearance‘ of cr:éliea?e
l)ooatd to%‘ﬁzdsi}:jznf;n lla{y a marlllmd decrease in the indicstelg
£ 3 >racks usually dev i
was being again raised to that at w]fi]g}?iqlu‘:,ehéleththe i
in the top or top and bottom. (B el
% I;I;]h]e Zeddlpg destgnate(’i‘a:q class 7 was patterned after
e Philadelphia method. This type of bedding or cradl
::;Oltl}l]d be eqtuallx effective in all soils firm enough toc:ﬁovi
e construction. The trench wa itte wi
than the OUtSid(? diameter of the pipesagggthi Ez)ttlteo 1‘:”;{?‘
flat. About 3 ins. of 1:8 concrete was placed thl ftli
width of the trench and the pipe laid upon it4 G e
was fther:hplz;ced around the pipe to a height .of 6?2?‘6:;
one-fourth the inside diameter, above the 1
pxge. This l')cd.ded the pipe in concrete fotr)oztlt?int]tlgf't'he
go° but furnished no side support whatever, as th Ozef
of the concrete was just about even with 1h’e fe vt
e surface of
The pipe of this class show Z
before (?rac_king' 82 per cent. larg:rdtl?zr:n‘lt‘l;fg‘:lcngm;ength
As these pipe received no side support the}; col].aC fls; #
soon as the main fractures were devel’oped. 'I‘}';ep:e i
all cracked at the top at the same time, or before tilee p(lin
at other points. In no case did one of these ‘1 e cV 1k
th'rough the portion bedded in the concrete. TEep enmcl
failure was at the top and at the sides at the topgof etr}?
c'oncrete.. Some pipe also cracked at one !4 point at thc
side but in no case at both sides %/ points. b ‘ X

An examination after the tested pipe we
from the concrete showed that each ofr;hpe co;:;etr:T:')a‘iiei(:
was'free from cracks. It may be that as great a sup-
porting strepgth can be produced in the pipe with a lig‘htsr
cradle of this type. This type of cradle is easier to con-
struct ;}nd rﬁgulred less concrete than some of the other
Z{I}‘)ee;gtl}?s_ which the pipe had no greater supporting
As it was impossible to secure soils which would re-
produce .the conditions met with in work in what are
termed yl_elding soils, a condition which was more severe
was provided. After the concrete in the cradles had set
the earth was dug away at the sides down to the bottorr;
of the concrete. This method gave the pipe no side sup-
port except that furnished by the concrete cradle. i
Tests were made of pipe bedded in ‘‘Concrete
Cradles’’ for ‘‘Yielding Soils’’ as specified in the ‘‘Stan
dard Specifications for Drain Tile.”” In class 4-A a 1: g
concrete was used and in class 4-B 1:8 concrete. b
The trench was dug 10 ins. wider than the outside
diameter of the pipe and with a flat bottom. A 3-in. layer
of concrete was placed in the trench and the pipe laici ugon
it. , Concrete was then poured in at the sides up to the
specified height of ¥ the inside diameter above the mid
height.
The pipe of class 4-A showed an average strength
hefore cracking 38 per cent. larger than those of class 1
while those of class 4-B supported 50 per cent. more Ioa(;
pefore cracking than did those of class 1. The fact that
the cradle of the leaner concrete gave the larger support
is attributed to the fact that the pipe of class 4-B vf/’ere
laid before those of class 4-A and that cool weather and
frosty nights prevailed after the cradle of class 4-A were
poured.
The pipe of these two classes usually cracked at o
near the four 1{ points at the same time, though the s'dr
cracks were often at or near the top of the concrete llg
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all cases the concrete cradle cracked along the centre line
in the bottom, and often at about the lower 8 points of
the pipe, at the same time the pipe developed fractures.
After the cradles were cracked in the bottom, the two
sections revolved around the lower outside edges and the
pipe would support practically no load.

The bedding of class 8 were very similar to the com-
bined earth and concrete bedding of class 3, except that
the earth was dug away from the outside of the concrete
so as to reproduce as nearly as possible the conditions
prevailing when this type of bedding is used in yielding
soils.

The concrete used in these beddings was proportioned
1:9. It was poured in cool weather and had developed
only a comparatively.small portion of its final strength at
the time the tests were made.

The pipe of this class had an average supporting
strength only 18 per cent. larger than those of class 1.
The concrete received no side support so that the load
which developed the cracks in the pipe was the maximum.
These tests indicated that this type of bedding would give
but little side support other than that due to distributing
the pressure over a larger area. In many soils this would
result in a noticeable increase in supporting strength but
in very wet soils the increase would be small.

The class of bedding still to be tested will be of the
same general type as class 4, which is the ‘‘Concrete
Cradle”’ for ‘‘Yielding Soils”’ of the ‘“‘Standard Specifica-
tions for Drain Tile.”” The cradles of class 4 were made
with the minimum dimensions specified, while the new
type will be designed to safely support a 24-in. tile when
cracked at the four ¥ points and receiving the estimated
maximum load from ditch filling.

The data given above are from only one series of tests
and can not be taken as final until they are verified by
further work. 'There are, however, some very important
general facts which are pretty definitely shown.

These results might be summarized in three general
statements, as follows :(—

1. The supporting strength of tile laid in the ‘‘Ordi-
nary’’ method is practically the same as the ‘‘Ordinary
Supporting ‘Strength’’ shown by the standard tests.

2. The supporting strength can be increased 25 per
cent. by more careful earth bedding and 8o per cent. or
go per cent. by the use of concrete cradles.

3. The supporting strength after the pipe is cracked
depends upon the'bearing power of the soil at the sides of
trenches, irrespective of the type of the bedding.

A SUBSTITUTE FOR PLATINUM.

An alloy for use in contact and spark devices to replace
platinum - has been patented by Mr. Paul R. Heyl, of New
Rochelle, N.Y. (assigned to Commercial Research Co., of
New York City). This alloy consists of silver and palladium,
in varying proportions according to the conditions under
which it is to be used. An alloy of silver with 2 per cent.
of palladium has been found to give satisfactory results under
many circumstances. When the contacts or spark points are
exposed to sulphur compounds, 5 per cent. or more of palla-
dium should be used. The alloy which was found to give
the greatest resistance to spark erosion was that of 6o per
cent. palladium and 40 per cent. silver. Additions of palla-
dium to silver raise the melting point and lower the thermal
conductivity. It has been found that, on account of the high
thermal conductivity of silver, the heat from the spark will
be conducted away fast enough to prevent melting of the
silver. In view of this fact, silver-palladium alloys with very
high percentages of silver can be used in a great many cases.

Volume 30-
SHIPBUILDING IN CANADA
The Cunard Steémship Company recently bought

three second-hand steamers, having failed to find builde;l':
able to quote for new tonnage. For the three boats, t

company paid a higher rate per ton than they would have -

paid before the war for new vessels. Two years ago the
little British schooner ‘‘Coquitlam City”’ was built on f‘he
Pitt River. She had her adventures and, becommgt
severely strained during a voyage, was laid up. The boar
has just been chartered in San Francisco to load lumbe
for Australia next July. A $200,000 cement order recently
had to be refused by a Canadian firm on account of the
shortage in tonnage.

These are but three incidents of a tonnage shortag‘:
which is daily becoming worse. It affects the COIT_duc
and the length of the war and the transaction of buSlneSZ
during the war. Its most serious effect is likely to com
after the war, when we will all be clamoring for tonnag®
during the big commercial campaign which will then b€
waged.

In the House at Ottawa recently Sir George Fost¢h
minister of trade and commerce, said that the government
had made efforts to have vessels built. In the first plac®
it had asked responsible persons what amount of to.rmage
subsidy would be required to encourage the building ©
wooden vessels of economical tonnage, say, from 2
to 5,000 tons. In reply it had received an offer to €0
struct such ships if a subsidy of $6 a ton were paid fof
15 years, or $9o a ton in all. He did not think that was
reasonable. f

The government had also received an offer tobbu.lId
steel ships at the rate of from $125 to $135 a ton wit
delivery in the latter part of 1917. Sir George said the
price was high and that the time of completion was o8
far distant. Therefore, he thought that it would be necés”
sary to consider first the period of emergencies and then
the period following the close of the war. As far as 'fhe
latter period was concerned, he held that a country wit
Canada’s producing capacity should have a considerd ¢
and a growing merchant marine, and that governmen
assistance might be necessary to that end.

It is doubtful whether this country will be able L.
build many ships for ‘‘the period of emergencies,”’ but 1t
is certain that if we are to enter the shipbuilding businesss
with any success, for the period following the war, i
must begin at once. Sir George Foster intimated that .the
government might be willing to co-operate in a shipbulld'
ing enterprise.

Walter J. Francis and Co., consulting engineers, Moﬂg
real, have moved to more commodious offices in the ne
Bank of Toronto Building, 260 St. James St.

The Acting British Consul-General at Moscow reports of
Railway Development in his district as follows in “Rallwﬁe
Gazette,” London: Between Vladimir and Moscow 0D t's-
Nijni line there is a large and important manufacturing dile
trict, of which Oriechovo-Zuevo is the chief centre. Tir
factories in this district receive their cotton and much of the
food supplies from the south, the goods in question con}lﬂs)
by the Kazan line. Owing to the 10 versts (about 6% }nlle
between Ilinski Pogost and Egorievsk, which would unite b
Kazan and Nijni lines, not having been linked up by T_all’ c
cotton for the Oriechovo-Zuevo manufacturing district he
hitherto -been compelled to travel up the Kazan line al to,
way to Moscow and then back by the Nijni line to OriechoV 5
Zuevo. The connecting line between the Kazan and

railways having recently been completed by linking up I
Pogost and Egorievsk, and opened for traffic, it is estim
that the manufacturers of the latter town will be sav
thousand roubles vearly in freight charges. 2
ject has been formed to connect the Yaroslav and Nijni I

ed mar
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MONTREAL AQUEDUCT PETITION.

ition handed last week

Following is the text of the pet :
of the city of

to the city council and board of control
lontreal :— '
“To His Worship the Mayor and th
the Board of Commissioners of the city of
“L. N. Senecal, Esq., Secretary-

e members of
Montreal.

‘and to
~ ‘“His Worship the Mayor
City council of the city of Montreal.

aﬁd the members of the

‘e
Gentlemen,—
“Under dates of July 29, 1915, and Oc.to.ber 7, 1915,
the Council of the Canadian Society of Civil Engineers
Submitted to the mayor and conncil and” to-the oo
Sioners of the city of Montreal then in office a recommen-
ation that before further large expenditures were made
on the enlargement of the aqueduct O toward the con-
Struction of the proposed hydro-electric power house at
b pumping station' the project should be studied anq re(;
Ported on by a commission of engineers of recognize

S ;
tanding in the profession.

“The Council of the Society COmmunicated with all

the engineers who had been named in the reply of Mr.
ote as having reported on the project, and learned that

20 one of them had studied and rep.orted on it as a whols,
Ut that only isolated portioﬁs of the work had been sub-

Mitted to them for consideration.
“The Canadian Engineer, in its issue of Nove:mbe.r
i 1915, published a comprehensive article 1n which it
8ave the history of the various enlargements of the aque-
uct which have been considered, the es_timated cost of
We' different proposals, and the app{ommate amoun‘fz
hich had been expended up to that time. It also gat
€ estimated probable expenditures still necessary to
“Omplete the enlargement of the aqueduct, the. construc‘;
1N of intake and controlling works, the bridges an
"ains across the aqueduct and the building a;ﬁeetjil:giplff;%

0 / :
the power house and o station.

pumping : )

t}}e article were said to have been obtained from the en

gln.eers of the city, and the conclusions drawn as to t}}:e
imate cost of the works appear reasonable. Unless the
ng_res of cost given in the above-mentnongd artlclehaxie
ery far astray it would seem wise to re-consider the whole
Project and perhaps to modify it greatly.
e generally held by local en-

‘KT . . . . S
he opinion is quit ¢ the work, but by no

8incers having some knowledge 0
;’}:eans full kn%wledge, that the proposed en!argementuof-
¢ aqueduct and development of hydro-electric P?WC";’:ter
Li€nt to do the lighting of the city and t0 PUOE pealis
ee, jot a project which could be recommended 1T
®Momic point of view.

) 2

4 “When the Council of the Cana

rrr%l‘."eers made: its recommendation,
¥ of the opinion that:—

“(1) No thorough study
of the cost and economic V4 :
largement of the aqueduct nNOW propose

s attendant works.

‘“(2) No complete des
Pared for the power hous
for the intake and controlling WO
approximate estimates had been ma
of these very important and costly p
Work.

dian Society of Civil
many members were

had ever been made

lite ‘of the great o~
i and of

ign had ever _been pre-
e and its equipment Of
rks, and only
de of the cost
ortions of the
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““(3) The original estimates submitted by the
engineers of the:city were inadequate and the
work as it progressed was costing far in excess
of these original estimates.

““(4) The project as a whole had never been
studied and reported on by independent or disin-
terested engineers.

“In view of all the circumstances, and particularly
because of the fact that all the engineers named by Mr.
Cote deny in writing the statement attributed to them that
they approved of the project, we, the subscribing en-
gineers, endorse and repeat the recommendation of the
Council of the Canadian Society of Civil Engineers, and
respectfully urge that a commission of prominent en-
gineers, specially qualified to pass judgment on the pro-
ject, be retained to make a comprehensive study and re-
port upon the cost of the work as now projected, and to
advise to what extent, if at all, the project may to ad-
vantage be modified or changed. :

«“Montreal, April 2oth, 1916.”

The petition was signed by the following Montreal

engineers i—

Sir John Kennedy, consulting engineer; Ernest
Marceau, superintendent-engineer, canals of the province
of Quebec; Herbert Wallis, M.Inst.C.E., M. Inst.Mech.
E.; K. W. Blackwell, vice-president, Canadian Steel
Foundries; Phelps Johnson, president, St. Lawrence
Bridge Co.; J. A. Jamieson, consulting engineer; Henry
Holgate, consulting engineer; M. J. Butler, director,
Armstrong, Whitworth of Canada; G. H. Duggan, gen-
eral manager, Dominion Bridge Co.; R. A. Ross, con
sulting engineer; C. N. Monsarrat, chairman and chief
engineer, Quebec Bridge Commission; Walter J. Francis,
consulting engineer; Arthur Surveyer, consulting en-
gineer; C. H. McLeod, consulting engineer and secretary
of the Canadian Society of Civil Engineers; John B.
Porter, consulting engineer and professor of Mining En-
gineering, McGill University; W. Chase Thomson, con-
sulting engineer ; H. M. MacKay, professor of Civil En-
gineering, McGill University; E. Brown, professor of
applied mechanics and hydraulics, McGill University; H.
O. Keay, professor of transportation, McGill University ;
G. R. Heckle, engineer and contractor; H. P. Borden,
member Quebec Bridge Commission ; James S. Costigan,
consulting engineer; J. M. Robertson, consulting en-
gineer; C. Lelau, professor at Laval University and con-
sulting engineer; William McNab, valuation engineer,
Grand Trunk Railway System; H. H. Vaughan, third
vice-president, Dominion Bridge Co.; H. M. Jaquays,
works manager, Steel Company of Canada; W. F. Angus,
vice-president, Canadian Steel Foundries, Limited; R. J.
Durley, consulting engineer; L. A. Herdt, professor of
electrical engineering, McGill University, and member of
the Montreal Electrical Service Commission; Alex.
Pringle, consulting engineer.

Engineers employed by the various Montreal power
companies were not allowed to sign the petition because
Mayor Martin attributed the previous petitions to selfish
interests on the part of the local power concerns, and the
signers wished to make impossible such a charge in con-
nection with the above petition.

The Scottish railway companies .recently gave public
notice that from March 20 the rate from Caledonian and
North British stations to other stations in Scotland would,
where they are not already at the maximum, be raised to the

maximum, less 10 Per cent.
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GOOD ROADS ONE OF CANADA’S GREATEST
NEEDS.*

By W. A. McLean, Deputy Minister of Highways, Ontario.
RURAL roads are the primary channel of traffic.

Along them, production, industry and commerce

have their origin. Let the common roads be

closed, and railways will decay in idleness; ocean
liners will rust at their moorings. Nations have prospered
without railways; but common roads, ‘“‘Good Roads,”
have always been vital to national progress and develop-
ment.

The lessening of the cost of transportation is a
measure of economy, of national thrift, which will pro-
duce a large return on the expenditure. On this con-
tinent, the cost of team haulage is rarely less than 23
cents per ton-mile and is sometimes twice that amount.
Under the favorable conditions of good roads in Europe,
the cost is reduced to between 8 and 12 cents a ton-mile.

The tonnage carried over the country roads of Canada
is not readily estimated; but railway statistics show that
the total amount of freight carried by the railways and
originating in Canada, is about 60,000,000 tons. This,
for the most part, at one or both ends of the railway
journey, must pass Over the wagon road. And a con-
siderable additional amount, consumed locally, passes
over the wagon road without railway transportation. The
average wagon haul for farm and natural produce is esti-
mated at between seven and eight miles. It is probably
a moderate assumption for Canada that a total of not less
than 100,000,000 tons passes over the roads of the country
with an average haul of five miles.

Compared with European costs, good roads would
effect a saving of not less than ten cents per ton-mile.
Putting the amount saved at only five cents a ton-mile,
or 235 cents per ton for the average haul of five miles, an
adequate system of improved roads would create a profit
of $25,000,000 annually on the produce and merchandise
now passing over the roads of Canada.

The time lost in travelling over bad roads is very
great. It has been estimated that bad roads occasion a
loss of a man and team for two weeks (12 working days)
annually to the average farm.

Bad roads limit the output of farms to the kind and
quality of produce that can be drawn to market. Good
roads permit the farmer to take advantage to the utmost
of the location and fertility of his land. In other words,
it may be broadly said that with bad roads the production
is restricted to the produce that can be hauled over the
roads: whereas with good roads-it is restricted only to
the amount and quality that can be grown and sold on the
market.

If the nation and the city are to reap the advantage
of increased farm population and production, rural condi-
tions must be made to compete with city, by making them
profitable and agreeable.

Road-building is clearly one of the most important
public works remaining for Canada to undertake. When
the war is ended and our armies return, with a large ad-
ditional influx of immigration, it will be well if we are so
organized that roads can be built on an adequate scale,
not only to aid in the development of Canada, but, tem-
porarily, to assist in giving employment during what will
probably be a trying period of industrial readjustment.

Only a very wealthy country, improvident of its re-
sources, can progress under the handicap of bad roads.

#*Reprinted from «production and Thrift,”’ Agricultural
War Book, issued by the Department of Agriculture,-Ottawa.

Volume 30:

Those who have bad roads consider good roads an 2
pensive luxury. But those who have the advantages ©
good roads, know that Good Roads are a necessity.

Road-building is a slow process in part, because !
expensive. And because the work is expensive, it mys
be distributed over a term of years and among various
administrative organizations. But so distributed, a"
looked at from the standpoint of annual ability, the under;
taking becomes less difficult. The total twenty-year €0°
of maintaining a household does not worry the averag
man—if his annual income is sufficient for the annud
outlay. Road-building is a continuous work ; if plfOPe_rly
carried on, is cumulative in its growth, and is a questio”
of annual expenditure available to meet direct outlay, P L
sinking fund, interest and cost of maintenance.

In the Dominion of Canada there are about
miles of graded roads. The immediate objective in C2
should be to substantially improve about 16 per cent: oe
the total, or 40,000 miles, which would carry the mor
concentrated market or farm traffic; while about 2 pe
cent. additional, or 5,000 miles, should be treated O la
trunk road basis. The total cost might be approximiitey
estimated at $230,000,000, of which about $50,000
has been spent.

t is

250)000
nada

LETTER TO THE EDITOR.
Need of Sewage Disposal Plants.

Sir,—I have read with interest your editorial on Fh:
Lethbridge epidemic, but beg to differ from you regardin®
the solution of the problem. i

The fact that the supply was being chlorinated ra® ’
the presumption that the authorities were aware that - ¢
water was subject to either continuous or intermitte?
pollution, and yet it is evident that the efficacy of Jes
treatment was only checked by the examination of samp
taken at long intervals. :

Chlorination, when properly supervised,
proved by scores of instances to be effective in pre
undue typhoid incidence, and the cost of such superV
is cheap compared with that of an epidemic. iy

If Lethbridge wishes to obtain a satisfactory suPPé‘;
I would suggest that such means of purification be a op*
as will ensure a water of safe quality, and not depend
the prevention of pollution by some other authority-
becoming deplorably prevalent for corporations t0 ek
deavor to place the responsibility for epidemics on ot P
corporations because they have utilized the natural Wf‘tf;n
courses for the disposal of their sewage; and to Pe“tll.es
legislative authorities for assistance when the reme'd}’ [;0_
in their own hands. The sooner the cities of this =
minion realize that the rivers are the natural dralﬂage
courses for sewage, and that such streams must not "
utilized for domestic purposes without proper puriﬁcaﬂo &
the quicker will typhoid become a disease of the Pi
Only when the sewage of one community so pollutesw
iver as to render it impossible for its neighP% g
adequately purify it by reasonable measures; 19 1
any warrant for interference. If one community ﬂegf its
to protect itself, I cannot conceive that it is the duty ©

has pee?
ventlﬂg
jsiof

u .
It 15

-

ge-

neighbors to relieve it of that task. This is, of cour it

contrary to the principles of riparian law, but I sE

that it is the sane solution of the problem if municip?

are not to be unduly burdened with excessive expend!
with consequent retardation of development.

JOSEPH RACE, o

City Bacteriolog!®"

1ities

O¢tawa, May 6th, 1916.
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FOREST FIRES AND HYDRAULICS.

BLACK, secretary of the Canadian
has distributed

OBSON
Forestry Association, Ottawa,
25,000 copies of a booklet called ‘A Matter of
t Opinion,”” which is intended to .educate the public
0 the importance of forest fire prevention. .
of Mr. Black discusses the matter from the.viewpomts
the settler, the campgr, the banker, the railway man,
T}? power engineer, the fire ranger and the taxpgyer;
co € discussion from the viewpoint of the power eilngm(i;
ti Ntains the following interesting summary qf the re.~
ons between forest fires and hydraulic engineering :
¢hain is no stronger than its weakest link, and a power
tevebpment system is no stronger than the water supply
at turns its turbines. But we cannot stop there. The
tl?Stf hydro proposition in America is just as rellalzlic:
o, 0rces that control the water flow, and if those force
€ out of hand, the entire undertaking, from the presi-
‘ent in the head office down to the three hf)rse-power cog-
Sumer in the basement workshop, is likewise out of hand.
m When I talk about controlling stream flow, 1 mo?_tlz
o forests. Some power pr0posit10ns have to equat;z
St: extremes of flood and drought by storage da.mse,:ri r:lt
Er rage dams are to a certain extent ‘'engine Thg
m}Iches,» to make up for a natural shortcoming- e
llion-dollar levees on the Mississippi ar man’s met}lﬁi
W Off-setting the effects of stripping the forests from i
Atersheds of countless streams back on the Ohnyo 1?:__
an €r tributaries. The levees work—when they do wor %
amoat an enormous annual expense, but had alrcfess:))rr:athé
Ort}l:nt of the original forest growth been dt? ok
av, ern watersheds, the extent of levee building o
V€ been considerably reduced and the menace of annu

00ds less to he feared.

. Tx7 t

0 ¢ I do not need to name the Canadian F,vers fr10<m CZ:S
0raSt\that run to flood during the SPring bre}?as-u:)hem

. drought j i Every province i
W ght in midsummer. VR Scotia, munici-

Dalite'ther in British Columbia Or NO\{H e
the Qles and factories and hydro-electric co?pamz

Ommon difficulty of regulating stream oW S !
S iy g Ontario, for in-

face
as to

aVO] g
%tand dangerous extremes. Floods 1n Dl iRcadif
anq C¢, along such rivers as the Thames, Molllri,s annuai
logg rand, cause hundreds of thousands of dolia

here shall we look for the cause:

the bl_qature designed the forests on our vvatershe;ius3 tt(})zilgli
Spon lt.a?d'rei“ of our streams. You have seen !
naturgz ‘floor”” to a well-canopie
Sprig S reservoir, designed for su
legs cgbl:eak'up- Destroy this reserv
o inutt.lng: and the logic of nature
Spellsg Into play. Gravity has a clear fie
Strgy, 00, erosion of hillsides, damage
iy, . out of hand, and hampered power 1a¢

Mal towns.

She }:):uld there be, then, no cutting ¥
tie ests? That would hardly seem
thej, SriCultural lands will be stripped for field crogs Tﬂ
Orest cover, whether valuable for watershef pri-

Or not, cannot be retained. he needs O ligral
Est Even on non-agricu t:in
lng ¢d lands, it is only good economy to p'err.mt ’cru king
oyt , PTOPer regulations regardingdiameter limit. ti .
Ll ature timber or pulpwood need not depreci :

h indiscrimi-
a forest for watershed uses, al.thOUg hat 1 mean

1 S L o

IS ¢ inning” will spell a speedy "W . " jiameter
limi¢ ana spruce forest can be cut to @ o in grow-
e o, d yet 76.8 per cent. of the volume remait erties
Mdition, Tn other words, the reservoir Prop

rplu
oir W 4 3
loses no time n

_ And that
d farmlands,

ilities in the

on water-

hatever
reasonab €. The

s
Ul'a] g
for €Xpansion are supreme.

'
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would be unaffected. Protection against fire is, of course,
most important of all considerations.

Natural forests perform a service for streams which
cannot be measured in dollars. For power purposes we
must often supplement with storage dams, for even in the
primitive days before tree growth was touched by an axe,
the inequalities of flow between spring and August were
often too great to serve the needs of the modern power
At the same time, the living forest is a most neces-

plant.
Its functions are much

sary ally of the storage reservoir.

. the same and the absence of storage capacity in nature

places that much more burden and expense on artificial
devices.

I have not mentioned the danger to all storage and
irrigation works, of the erosion of hillsides due to denud-
ing of tree growth and the consequent silting up of the
reservoirs. From that angle as from others forest de-
struction on watersheds plays the enemy to the power

engineer.

ONTARIO HEALTH OFFICERS ASSOCIATION.

The Fifth Annual Meeting of the Ontario Health
Officers Association will be held in Convocation Hall,
University of Toronto, on Tuesday and Wednesday, May
goth and 31st, 1916. Programme for this conference is
as follows :i—

Tuesday, May 30th.

L0.00-11.00 a.m.—Registration.

11.00 a.m.-12.45 p.m.—‘The Quarantine Period for
Measles,”” M. B. Whyte, Isolation Hospital, Toronto.
» A. D. Smith, M.O.H., Mitchell. ““‘Should

““Measles,
the Breadwinner be Quarantined?”’ V. A. Hart, M.O.H.,

Vespra. ‘‘Some Observations on Typhoid Fever in
Toronto,”’ Fred. Adams, Epidemiologist, Department of
Health, Toronto. ““Epidemic Cerebro-Spinal Meningitis,”’
et Fitzgerald, Director Antitoxin Laboratories, Uni-
versity of Toronto. Appointment of committees: (1)
Nominations ; (2) Papers and Arrangements.

2.30-5.00 p,m.—-President’s Address, A. ]J. Macauley,
M.O.H., Brockville. ‘‘Modern Methods of Diagnosis and
Treatment of Diphtheria,”’ W. H. Park, Director of
Laboratory, Public Health Department, New York City.
cronsils and Adenoids,”’ G. R. Cruickshank, M.O.H.,
tions for Improvement of Association

Windsor. ‘‘Sugges
Meetings,”” F- A. Dales, M.O.H., Stouffville. “Deduc-
tions of a New Ontario Medical Officer of Health,”” Edgar
Brandon,.M.O.H., North Bay.

8.15 p.m.—-Public meeting. ‘‘Sanitation in Serbia,”
W. D. Sharpe, -Major, R.A.M.C., Brampton (with views).
War Scenes (views), Ruggles George, Capt., A.M.C.,
Toronto.

Wednesday, May 31st.

10.00 a.M.-12.45 p.m.— ‘Auxiliary Aids in Public
Health Work,”” H. W. Hill, M.O.H., London. ‘‘Rural
Ganitation,” P- J. Moloney, District Officer of Health.
«Methods of Collection and Disposal of Domestic Wastes
in Small Municipalities,”” F. A. Dallyn, Provincial Sani-
tary Engineer. “Treatment of _Sewag?, by .Activated
Sludge,” T- Chalkley Hatton, Chief Engineer, Sewerage
Commission, Milwaukee, U.S.A. Reports of Committees.

2.30-4-00 * p.m.—‘Prevention of Tuberculosis in
Children," H. Logan, M.O.H., Niagara Falls. ‘“Water
Supply and Sewage Disposal for Suburban Residences,’’
-5 Nelson, M.O.H., \Vestporo. “Forms for Keeping
Records of Communicable Diseases,” E. C. Henderson,
Assistant Statistician, Local Board of Health, London.
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Guelph, Ont.—The Board of Health has requested
City Engineer McArthur to make a report on the city’s
water supply.

Sarnia, Ont.—The new Northern Navigation dock
has been completed and is now ready for the use of the
boats and wagons. The dock adds greatly to the appear-
ance of the water front.

Quebec, P.Q.—The contractors on the St. Charles
River improvements are busily engaged in dredging opera-
tions, so that navigation will be possible as soon as the
locks and dam are finished.

Calgary, Alta.—A new proposition to provide pure
water has been suggested by Ald. Fawkes. The scheme
is one in which a series of filters would be installed, and
would cost about $80,000.

London, Ont.—The London and Port Stanley Railway
Commission has decided to purchase the incline railway
at Port Stanley, running from the beach to Fraser
Heights, from the Port Stanley Amusement Company for
$1,600.

Montreal, Que.—M. J. Tremblay, chief of the fire de-
partment, has advised different commercial establishments
that the city will shortly adopt the new system of under-
ground wires for the special fire alarm system in the
central part of the city. :

Vancouver, B.C.—More than 22,000 feet, approxi-
mately 414 miles, of the C.P.R. Roger’s Pass tunnel under
the Selkirk Range has been completed, and 25,000 feet,
about 43 miles, of the main heading has been driven,
according to late progress reports received by the C.P.R.

Ottawa, Ont.—Formal notice has been given by the
government of a bill respecting the Quebec and Saguenay
Railway. It is understood that under the terms of the
measure to be submitted -to parliament the sum of
$4,000,000 will be set apart for the purchase and com-
pletion of the road.

Toronto, Ont.—The work on the Bloor Street viaduct
is progressing very favorably. His Royal Highness the
Duke of Connaught and Sir John Hendrie recently in-
spected the work and manifested great interest in the
undertaking, which is perhaps the biggest the city has
ever seen. -

Moose Jaw, Sask.—The fifth annual report of the
Moose Jaw Electric Railway Company, covering the year
1915, which has just been issued, shows the company to
have operated at a gross profit of $6,402.19 during that
year, though this profit was more than absorbed by some
damage actions against the company.

Winnipeg, Man.—Construction operations have been
resumed on the Shoal Lake aqueduct. With the exception
of Boggy River, where water is holding up the engineers,
every part of the aqueduct groove is dry. The construction
companies will proceed on all their. contracts and within
a week the work will be general. With the experience

gained last year it is expected that greater progress will

be made during 1916 than in 1915. Possibly 1,000 men
will be employed.
St. Catharines, Ont.—The work on the Welland Ship

Canal as far as the contracts have been given out is pro-

gressing favorably, and all indications are that with the
exception of the section at Thorold, where considerable
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blasting has to be done, the work will be completed O
scheduled time. The work on sections 1, 2, 3 and 5, ffhe
sections for which contracts have been let, is progreSSlr‘_g
very favorably, and with the exception of section 3, wil

be finished on schedule time, 1917.

Owen Sound, Ont.—The dry dock proposition, whlf;h
has been before Owen Sound off and on for the last %
years, is again a live issue here. When in Toronto Mayor
Little was interviewed by a Mr. .Stephens, of Niagard
Falls, who is desirous of promoting the dry dock schemé:
The late Mr. Wood, who was behind it, and in whos€
hands it came almost to fulfilment, was from Niagard
Falls, and Mr. Stephens expresses himself as willing 10
take up the plans where he left off.! "In ‘tg52,ithe govern”
ment agreed to grant the usual dry dock subsidy, and 4
by-law was passed in Owen Sound granting $200,
toward the scheme.

Calgary, Alta—The Rogers Pass tunnel is nearing
completion, and according to recent reports it should P€
ready for traffic in a couple of months. To prevent water
seepage the tunnel is to be completely lined with concreté
This work is now being carried on speedily, the cemen
for the work coming from the Canada Cement Company

* at Calgary. The Rogers Pass tunnel will be the first al"

concrete-lined tunnel in Canada, and one of the few on this
continent. It is an expensive procedure, but assuré
against ordinary slides and falling rocks within and th
consequent danger of derailment and wrecks. This 1esso®
was severely learned in the case of the spiral tunnels 2
Field, B.C., which were partly lined with timber a°
partly unlined in any way, and to this day have give?
great trouble from streams of seeping water in summeé’
and ice in winter.

Toronto, Ont.—The failure of expert divers last fal
to detect the defective cribwork in the new ship chann®
in connection with the reclamation work and harbor 1
provements at Ashbridge’s Bay has necessitated the pres®
ing into service of the hydraulic dredge “Tornado’’ of the
Canadian Stewart Company. Owing to the muddy cond””
tion of the water it has been impossible for the divers
examine the work properly. In order to do the wor
more efficiently with the assistance of the hydraulic dl’ed,gc
sheet piling had to be installed across the channel, Wh!
it was found necessary to dyke the channel near the tur?”
ing basin. Millions of gallons of water will have to
pumped out of the channel before the engineers wil
able to make a proper inspection of the defective cribwor®
a portion of which has already caved in and allowed the
sand to pour into the bottom of the channel.

Hamilton, Ont.—The proposed coke ovens, which

have been mentioned in this column before, are to b
erected, according to representatives of the United G
and Fuel Company, who were in conference with the
Board of Control. Under the agreement the Hamilto”
By-Product Coke Ovens Company will commence at on°
the erection of its ovens here, the same to be complet®
and in operation in 1917. To take care of the interven’ 4
time, especially the coming winter months, the United _Ga
and Fuel Company has agreed to make such extensio?
to its artificial gas plant as may be required to mai"tal_
a supply equal to the demands. Furthermore, the €0
pany will conserve all the natural gas obtainable fo
in this city. As to price, it was announced that the ag' =
ment was most satisfactory, the company having stat‘edhc
maximum amount for both coke gas and also for tof
mixed product. In the latter case until the percentage.

re

will remain at that charged for natural gas.

r 08

p
natural gas falls below half of the whole output, the priciy
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MO
INI‘LTEREAL ENGINEERS PETITION CITY TO
STIGATE AQUEDUCT ENLARGEMENT.

rea] }11:\1,:}1:222 (:jf the leading engineers resident in Mont-
of contro] ‘qoej a petition to the city council and board
a Comn]iSS’io(nbél;‘n cﬂll{ng upon the authorities to appoint
Study and repo prominent engineers for a comprehensive
he ‘text of ?h rt upon the aqueduct enlargement scheme.
IS issue. & Ptive printed upon another page of
at Or;l;};e:’rrls no doubt but that the city council
tirely indté ‘fntdtl]e request 'zmd appoint a strong and en-
Qualifieg Pen_ent commission consisting of at least three
the city’s Engm‘eers, a banker who is conversant with
€ most ac;l:n;(i}s_SIr Fredenck‘\\'1111ams-Taylor VYOuld
Ontrea] bus? a‘)le and, as chairman, some prominent
e 'mdnevsls man who has :che welfare of the city
8enerq] },)ucs' who has been efficient and successfuI. in
Politica] iness matters, but who has never ‘‘mixed in”
y. This commission should be given funds and

should

Authgr; :

earinrltqy with which to work unhampered, and its

gs should be public. If necessary, it should be
uebec. The

fhade
matterai\‘R\zl‘;iil COmlpission, appointeq by O
€ at stake. hy of 1t.. Some ten millions of
o
e\ril\shztfh?\rl they ever recognize the f
- i lontreal owe a heavy debt o _
’ 1hefr qtiis f)f that city who have brought this rflatter
15Q0uM‘ ention, and who have kept at it, despite all
G. R, Iilgements_ To J. A. Jamieson, R. S. Lea and
the mat eckle must go the credit for having first brought
bem 4 ter. to the city’s attention. These three men had
anestigstomted by the city as. consulting engineers 10
ecembﬂe the break in the conduit which happened 10
, 1913. About March 1st, 1914 in reporting

Upo
n th . &
Which e conduit, they made five recommendations, of

dollars may

act or not, the

Citj,
f gratitude to

‘l’;he very first was,—
Onh?;] before any further work
® Mmade be north side of the aque
Que gy e syha commission_of engineers
€ cost ofc eme, which will include revis
Power 4 L saustructgn and the quantity
6\/eloped' ”

is proceeded with, at
duct, an investigation
into the entire
od estimates of
and cost of the

leqgy

+ Thi :
three ens recommendation was never adopted, and the
glneers got a hearty “call-down”’ for touching
duit. How-

n

ever, ';‘]:)tters not directly bearing upon the con .
“ondyjy = e‘zldenCC that they had uncovered in their
Q miSqigveStlgatiO“S, they were convinced that such a
mies(;n n was needed in the public interest, and Mr-
Publie let refused to let the matter drop- He wrote many
ang Wters to Controller Cote concerning the situation,
as not long before other public-spifited en-

8ineq

Lo 2

ghelp;,J such as Sir John Kennedy, Walter J. Francis,

u ohnson, R. A. Ross, Arthur Surveyer, Richard
hers, took up the

Ile
¢ y, E
Sll e;an:jnest Marceau and many ot
i secured action by the Council

Ciet A
Tr“de_y of Civil Engineers and by Montrea

It ;
s L 1S
th()r]tieq
We S h

of the Canadian
i's Board of

plain, therefore, that the
earSﬂVe had this matter before them for more than
S. During those two Yyears large sums have

N
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Editorial é

been s vla ]
i h'{;:zntbon the work—sums which a commission ma
< S o] Adc sl K,
end()r:;eq the'e-n spent uselessly. The Canadian Emrinee{
ses the request to the Montreal city council th:t this

work 5 il ac issi
be stopped until a commission has reported upon it
g it.

The scheme ,
: may be so TR
clearly and M dund, _l)ut it should be proven so
o & hC- hoard. It is more imperative now, th n;
the K e O T é
sefore in the Empire’s history, to prevent all ccm‘wom'
1 e ic

waste. Remember the silver bullet!

WATER TRANSPORTATION IN CANADA

In the March 2nd issue of The C
: 2 8§ 1e Canadian Engi
ere appeared a paper on ““Economic a[:]dlmlStI;ﬂanl‘éeY
‘spects of the Enlargement of the Welland Cz; la iy
Construction of the Georgian Bay Ship Canal ”na e
This paper was presented befor o
Tt i e the Canadian Soci
of Civil Engineers by Major R. W. [T;onizsd']i/?eiogety
) Joan.

Soc.C:E.

. Toe tllowing ioete of the paper contairied a dis
sion of this interesting theme, in which diffe a discus-
of the project were dealt with. el Saps

'The questiop of transportation in Canada is receivi
particular attention at the present time, this attenti ewving
doubtedly, being accentuated by the f‘act ihat th lon, un-
expected to introduce new problems which will eb\ivgr =
mately rel;lted to transportation in more ways thq; inti-

A great deay of discussion has been gi\'en(t one.
VRS Bay Canal. Pamphlets approving and (3) Ui
proving of the project have been printed and cir llsilp-
by the thousands—special articles have appearedCL'l ated
kinds of publications, and it is doubtful if any Sim,ll: ean"

ineerin g -
gs Ly hasg. project has brought about so much discussion

In view of the importance of t .
in Canada, it is to be hoped tt}?;t tt}::ngsgthﬂtnon
hours of the Georgian Bay Canal Commission will and
extended so as to include a thorough investigati If be
whole subject of water transportation betweegn tl?n[(? the
St. Lawrence and Lake Superior by the St Lawre ower
lower lake route, as well as by the T e avid énce and
and that the advantages and di*adVanteorglan
both routes be exhaustively compared with ‘each t;’:ges of
also with lake and rail transportation via Geo other and
and by all rail routes via railways already buirlflan Bay,
after to be built, because it is only by consid or here-

Ottawa and Georgian Bay route as one of iy rzn:g the
routes and again by comparing these with thegu at water
and rail route and with all rail routes that the péper l%ke
Bay Canal project can be properly and int l;3_01'{;’1an
dealt with. elligently

If the Commission were empowered to extend i
hvestigations along these lines, it would neCCSsaf'rll its
clude some neWw SUrveys and estimates for dealing w_‘tg in-
St. Lawrence and its canals and water power Sitebs bl the

Montreal and Prescott. Such surveys Eould bo etween
e and at a cost which would be insignificant azu:giy

problem

Bay route,

mad

pared with their value in enabling the Commissi
arrive at conclusions which would be more satisf tlon to
every way- actory In
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PERSONAL.

P. TURNER BONE was re-elected president of the
Alberta Sewer Pipe Company, of Calgary, at the annual
meet’ ag.

P. G. MAHONEY, M.L.A., has been appointed to
succeed the Hon. John Morrissy as Minister of Public
Works for the Province of New Brunswick.

L. G. IRELAND, general manager of Brantford
Hydro-Electric Commission and Brantford Municipal Rail-
ways Commission, has handed in his resignation, to take
effect at the end of May. He has been appointed chief
engineer of new Hydro development in Eastern Ontario.

GEORGE McKNIGHT has been appointed city en-

gineer of Fredericton, N.B. Mr. McKnight was formerly
with the Transcontinental Railway on construction, and
latterly with the St. John and Quebec Railway.

Capti: EANE: STERNE, of the Engineers, Kingston,
has been loaned by the Militia Department to the Imperial
Munitions Board to act as inspecting chemist of Tri Nitro
Toluol at the Montreal plant Canadian Explosives,
Limited.

L. G. McNEICE, B.Sc., who for three years was in
London in the interests of Engineers Chipman and Power,
has been appointed general manager of the public utilities
at Wallaceburg. Mr. McNeice recently installed the new
waterworks and sewage farms at Wallaceburg. In his
new position he will have full charge of these and also of
the electric department.

THOS. L. HINCKLEY, B.S., has been appointed
engineer to the Bureau of Municipal Research, Toronto.

Mr. Hinckley is a graduate of the Massachusetts Institute

of Technology, from which he graduated in 1906. Since
then he has been engaged in sanitary engineering, having
been connected with the design and construction of water
supply and sewage disposal works at Columbus, Ohio,
Montreal, Que., and other places. For the past four
years Mr. Hinckley has been especially interested in
municipal research work in various cities.

LIST OF OFFICERS OF No. 1 CONSTRUCTION
BATTALION.

Among the officers of No. 1 Construction Battalion,
stationed in Toronto, are the following, who have been
appointed under Lieut.-Col. B. Ripley :—

Captain and Adjutant T. R. Loudon, civil engineer,
who is well known in Toronto, having been assistant pro-
fessor of ferro-metallurgy at Toronto University and of
late a member of the firm James, Loudon & Hertzberg,
consulting engineers. He has for some time been in-
structing at the militia headquarters at Toronto.

Captain J. H. Byrne, civil engineer, graduate of the
Royal Military College. He has been connected with the
National Transcontinental Railway as district and govern-
ment inspecting engineer and has had long and varied ex-
perience on construction, chiefly of railways.

Captain R. R. Holland, civil engineer. He has been
actively connected with the construction of 'railways and
other important engineering works for the past fifteen
years, having filled positions as resident engineer, as-
sistant engineer and division engineer on both the C.N.R.
and National Transcontinental Railways.

Captain A. R. Ketterson, civil engineer, at present
assistant bridge engineer of the Canadian Pacific Railway
at Montreal. He has also represented the bridge engineer
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on Western lines C.P.R., and has had long and varied €
perience in engineering and construction both in Cand
and Scotland.

Captain Quartermaster Victor G. Davis, formerl)’_of
the purchasing departments of both the Canadian Pacifi
and Canadian Northern Railways. Has also qualifie %
a lieutenant.

Lieutenant G. O. Fleming, civil engineer, grad“?te
S.P.S., Toronto; experience being chiefly on constructio
connected with the Toronto Railway Company and Wi
the engineers at militia headquarters at Toronto.

Lieutenant J. B. Heron, civil engineer, well kno¥®
in Toronto, who has had a long experience chiefly at 1
way construction. This officer has had South Africa €
perience, having fought in the Boer War. ;

Lieutenant Fred. G. Cross, civil engineer, for nit®
years with the’ Canadian Pacific Railway in Wester”
Canada.

Lieutenant H. R. McQueen, civil engineer, gra"i“,ate
of the Royal Military College; experience in both minio$
and railway work.

Lieutenant O. P. Hertzberg, civil engineer, for s
years connected with the engineering department of g
C.P.R. For two years he was with Lieut.-Col. Ripley ‘?n
grade separation in Toronto. This young man was 1e'
several engagements in the present war and is noW °
cuperating at home.

Lieutenant H. L. Gilmour, civil engineer, well knOWE
in Ottawa; graduate of McGill University ; has bC;e
prominently connected with the lumber industry 1
Ottawa valley. L

Lieutenant Geo. S. Grant, contractor and const e
tion man, well known in Ottawa, and a son of the lan
Mr. Hugh Grant, well-known contractor, having beer‘
connected prominently with the building of the Intes
colonial Railway in Cape Breton.

omé
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CANADIAN SOCIETY OF CIVIL ENGINEERS™
ELECTIONS AND TRANSFERS.

S ociety

At a meeting of the Council of the Canadian %%
Jecti®

of Civil Engineers held April 18th the following €
took place :—
Member—Thomas Taylor, Toronto. t
Associate Members—Louis Napoleon Boulet, gert
magny, Que.; Andrew Galloway, Victoria, B.C.; Al it
Walker Haddow, Edmonton, Alta.; ]J. M. M'a“.trap
LaForest, Montreal; Charles Ross Lindsey,'Sha‘”‘maa, ]
Falls, Que.; Edlin Geo. Wm. Montgomery, Reg!
Sask. : Kenneth Stockton Pickard, Sackville, N.B. i
Juniors—Horace Malcolm Bigwood, Victoria;'B' 4
George Fleming Irving, Winnipeg, Man. bl
The Council also announce the following transfer® ‘09
From Associate Member to Member—Allan Beace”
Aitken, Quetta, Baluchistan; G. Gordon Gale, Hull, Ql;;el ‘
Chauncey Marsh Goodrich, Detroit, Mich. ; John :
McRae, Ottawa. .
From Junior to Associate Member—Halfden F'nt.?,
Hertzberg, Toronto; Norman Marr, Campbellfofd' ROy
Robert Bruce Stewart, New Glasgow, N.S.; Jas- Le ‘
Whitside, Winnipeg, Man. sef!
From Student to Associate Member—Leonard s af
Bisson, Fort William, Ont. ; Donat Paquet, Montmag
Quebec.
From Student to Junior—William Layton
Vancouver, B.C.; Alfred John Lawrence, Montred

Framﬂy
1 ;




