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FEATURES THAT DETER
GRADING AND
DOMINION GOVERNMENT

By J.

Highway Engineer,

HE Canadian National Parks are chiefly situated
Mountain and Selkirk rangCS,—“}he
different parks including
nearly 8,000 square miles of mOuntuix}OuS territory.
_Th(‘: park area in the Selkirk rang€ S at prese%nt
mited to some 503 square miles in the vicinity of G}acner
anq Revelstokc,\B\.(‘., the remainder oOf the mountain re-
S€rye heing situated along the backbone of the Rocky
h‘Juntains range and lying between the forty-ninth and
fty-third parallels. i :
This large territory, in addition to 1ts value as a
Mountain playground for the Canadian people'and' as-a
Means of conserving the forest growth and wild life of
Canada, is an invaluable commercial asset of the country
due to the revenue derived from its tourist traffic.
Within the park areas are e grandest aqd
:_I:;St picturesque portions of g1E
A ,ngS of the continent, and every .
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M. WARDLE, B.Sc., A.M.Can.Soc.C.E.,

Dominion Parks Branch, Ottawa.

tourist traffic, the great possibilities of this source of
revenue are evident. The drawing power of the Canadian
National Parks will increase as they become opened up
and made more accessible to the travelling public, and

Moraine Lake Road and the Valley of the Ten Peaks
: (near Lake Louise, Alta.)

the essential factor of this development is the construction
and maintenance of good roads.

This necessary development work is being undertaken
by the Dominion Parks Branch of the Department of the
Interior, by which the park areas are administered. Road
location and construction in the different parks were
originally ieft to a great extent to the judgment of local
park superintendents. A few years ago, however, this
important work was placed on a more definite engineer-
ing basis, and the location of park highways, and the
greater part of their construction, are now under the im-

mediate direction of the highways department of the '
- Parks Branch.

Although the development of a system of park high-
ways is still in its early stages, there are at present some
240 miles of graded roads in the National Parks, and new
roads are being located every season. Roadwork gen-
erally has been greatly reduced owing to war conditions,—
construction_during the past two years being practically
limited to the work performed by interned alien enemies
who have been utilized to build several sections of park
roads.

Location.—The location of park highways is gen-
erally proceeding on previously defined lines. Park high-
ways may be divided into two classes:

(a) Main or trunk roads, and

(b) Secondary roads.
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The first class comprise roads traversing the various
parks that afford the chief means of communication with
the outer districts, and roads that will eventually form
part of the main chain of highways connecting the parks
themselves. These highways, being most important,

naturally receive first consideration from a location and

<onstruction standpoint. 2
Secondary roads are branches from the main roads

to points of interest not touched by the latter.

They in-

Switchbacks on the Yoho Valley Road in Yoho Park

clude loop roads and purely scenic routes. These
secondary roads correspond in a physical sense to the
feeders of a county road system, but their effect is more
to distribute traffic than to concentrate it.

Of the total mileage of constructed roads in the Do-
minion Parks at the present time, approximately go miles
can be classed as main or trunk roads.

The conditions to be considered in the location of
park roads are different to those encountered in highway
‘work in rural districts. Park highway routes are chosen
with a view to develop scenic attractions instead of farm-
ing areas. The most direct and cheapest route between
given points may not be the one that will afford the best
road from a park viewpoint.

National park highways have little commercial traffic
resulting from industrial production. Travellers of park:

§ Section of Motor Road up Mt. Revelstoke in Revelstoke

National Park. This road makes an ascent
of 4,800 feet in 16 miles.

routes are generally on errands of recreation and enjoy-
meni, and in a short time there will be employed but two
means of locomotion,—the motor car on the highways
and the saddle pony on the mountain trails. The require-
ments of motor traffic is therefore an all-important con-
sideration in road location and construction work.
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Actual location work in the field is controlled by thf®®§ are

factors :— f e
(a) Grades and alignment. Sce
(b) Construction cost. j (_°°f
(c) Scenic, values. the

Heavy grades and bad curves will lessen the pop¥ |, tai
larity of a road good in other respects. The object of T 1101
proposed road location may not justify a high constru Mg
tion' cost. The attractive value of a pretty waterfall maf |-
justify a greater expenditure than its value as a sourc ‘fh‘

of power. A well-located park road will therefore €M R
body a careful adjustment of these three factors. :ln

Alignment.—Owing to the rugged nature of Qllll
country included in the park areas a large portion & W

every road is necessarily located on mountain slope :
and the location line is generally high in curvature. Shaff
curves with large intersection angles are sometimes U2
avoidable, and the alignment problem becomes one @
determining the easiest curve with the least grading; .or
of adjusting the factors of safety and economy. A radit®
of 25 feet on centre line is'the minimum employed on the
location of park roads, and this small radius is nevef:
utilized unless circumstances demand the use of a sWif_Ch'
board on a steep sidehill slope. In all such cases provisio®:

I-_f!ﬁ’a_‘.—;,

g e L Dot e i

Section of Motor Road between Banff and Lake Louisés
Constructed by Alien Labor,

is always made for the easement of the turn to a forty al: ‘
fifty-foot radius by additional excavation when this ‘{"2;’ ‘
is justified by traffic. Apart from the case of the swit€®
back no radius of less than 45 feet is employed on 'azd d
park road, and sharp and abrupt curvature is avoid
wherever possible. ‘
Grades.—Considering the character of the cOUnm;
traversed by park roads, remarkably low gradients'ha [
been obtained. Main roads are located with a maximt”
of 6 per cent., and the majority of the grades are C‘;;e B
siderably less than this. Steady ascents or. descents g ‘ ;
made on grades between 4.and 6 per cent., and compP )’ | T
sation for curvature is allowed on all sharp turns
Roads of a secondary type usually traverse smallé”

switchbacks. :
. i
steeper valleys and more rugged country than main 102 ‘

R BT o e

d

1gP

grades are therefore employed when necessary. Barrlﬁ

one or two cases where there is no alternative, thes€ P AR

not exceed 8 per cent. Generally the ruling, grades O

secondary roads are between 6 and 7 per cent. il v
The usual procedure in the location of a new road !
first, a thorough reconnaissance of the country wﬂl s

traversed for the purpose of determining the gen® "' oo

v
5.
; 3 : H of
and often present greater difficulty in location. g
0

A




> 32.

)y three

> pop¥*
ot of
ynstruc
all may
source
re €m

of the
tion ©
slope
Sharp
1es Ul
one ©
ing,“’r
radiu’
on the

nevef
switch‘
ovision

s ,
. — e — 1

—_———— e ————

- .

are then run along the most promisin

_®Omparison of the probable costs of cons

May 24, TOT7.

tolmgr‘"‘Phy and what routes are available. Blazed l{nes
g routes,—the clino-

de limits,—and the
are noted. A
truction along
If the information ©Ob-

m&te.r being used to keep within grad
Seenic possibilities and objective points

the different lines is also made. If
fined is npot sufficient to determine the b_est route, a
ough line of levels is run or a rapid preliminary survey
Made, and sufficient data collected for the purpose.
On the line as finally located, curves are staked when
e intersection angle exceeds seven degrees, and are ruri
N by the tangent off-set method.. When the numerica
SUm of the intersection angle and the proposed degree of
Survature do not exceed 8o degrees, the length of the
e is computed by the standard railiroad forxn}lla.
: hen this sum is over 80, the formula of circular measureé
S employed.
Location field work is undertaken with a party of
m 6 to 10 men, depending upon the character of the

fr()

STANDARD GUARDRAIL ANO

WHEE LGUARD

At fess Thon

Fto'~

T

AY Timber ibornd ond 12 IHE rowg#

! the
°0untry and the length of the progosed rf)ad. W}I‘izrsl ;;e
Work is not conveniently near a railway line, Supp i
transported by teams and wagons OVer existing tote )

0O .
I pack-trains are used. . .
Theé total costs of road location surveys P
Harks range from $335 to $75 per mile, depet

e National
gling chiefly

o deve Tty &'

4 Los DRAW

d the distance of the
These costs COVEr all
ary oOr alternate
th the location

“;pon the nature of the country an

York from the source of supplies:

i::es, such as reconnaissance, Pre i

su:s’ that may be run in connection
‘Wg of the road.

. onstruction.—In view of th e :
Of the Can:cfitz:gnl%lr{cns the work of construction 1sdbe1ng
onfineq to the buildin,c_:Y of good earth OF graveldr‘o?rl S«;ach

For uniformity of construction the roads

d
Sark ilt i :th standard plans an
C.are built in accordance W! o local conditions.

sectl()ns . . to m

modified if necessary tO .dth of
Cle;ring of the right-of-way IS donfi‘toenadi‘:,‘l; upon
:'}? feet, and grubbing to 25 or 32 feet, ip S
r € Width required for grading: inerael Oo}zmd is level
Apid drying of the road surface where the gr

limin

e present requlrements

i be oc-
a1 the il very porous or sand COHLY “Reaeive
ionally reduced to a width © 3much At L

‘llll:]ps of fine trees are spared as

'Ng clearing operations. AR P

he width to which a park road 1s e
¥nds upon its importance and the amoun
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will have to carry, finished roadbeds varying in width
from 15 to 18 feet. An additional width of from 4 to 10
feet is allowed at all sharp and dangerous turns. A super-
elevation of the outer edge of the road is also provided

Tre koyd a{u/ Towrl on
face Logs é’ujjered

Ties-70"cho

Dopped 1o give 37
be;ﬁan Face Kogd - i@ md

ROAD SEcC TION L
oN STEEP SIDEHILL SHOWING CRIE ANo GUARDRAIL

for at such points. The superelevation for any curve is
obtained from the formula:

width of roadbed x degree of curvature

) 100

the result being taken in inches. ' :
Drainage.—In order to ensure rapid drainage of the
road surface the degree of crowning adopted is one inch

. per foot,~the total crown for any road being one-half its

width in inches.

Ordinary surface drainage is carried across the road
when necessary by means of 4-log drains placed in the
subgrade. In wet ground where there is no defined water
course, these drains are placed from 150 to 250 feet apart
and give very satisfactory results. While their capacity
is sufficient for such conditions, they cost 8o per cent. less

SRounvo TIMBER

TRUSSE rox S0/ 6077 SPANS
Hallf £Elev:

than the ordinary wooden box culverts and are very easily
constructed.

' Tor defined water courses and streams, box culverts
of suitable sizes are provided, and are constructed to'the
full width of the roadway. ;

Owing to the singular conditions affecting the drain-
age of park roads, there is often considerable difficulty in
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d:termining the proper capacity and best positions for
drainage structures.

A large percentage of the park areas lies more than
a mile above sea-level, and many of the roads are within
one or two thousand feet of the timber-line. Combined
with the steep mountain slopes, this results in the run-off
from storms and melting snow reaching the roads very

Round Timber Truss Bridge Erected over the Kicking Horse
River near Field, B.C.

quickly, and the maximum discharge of any channel may
be reached in a few hours. These swift mountain streams
have great powers of erosion and an entire change of
channel may be effected in a few minutes’ time.

Many streams carrying sediment, driftwood and
boulders during freshet; deposit this material on reaching
the gentler slopes of the valleys, and build up beds con-
siderably higher than the general surface of the adjacent
country. These conditions not only increase the difficulty
of determining the proper locations and sizes of ordinary
drainage structures, but in the case of the larger streams
they introduce new problems in the selection of bridge
sites.

Type of Drainage Structures.—At the present .stage
of development the general policy is to construct wooden
cribs, culverts and bridges on all new roadwork. Since
the park roads now in process of building traverse fairly
well-wooded country, native timber suitable for construc-
tion purposes is available and is often obtained on the
right-of-way.

The life of ordmary log drams or box culverts in the
park areas is estimated at from nine to twelve years, and
when they require re-placing, structures of a more per-
manent nature will be built. It is considered that by this
time not only will increased traffic justify iron or concrete
drainage structures, but that the roads themselves will
reqpire some type of surface paving.

" Bridges are built of sufficient width to afford a
minimum clear wheelway of 14 feet 6 inches,—15 feet
being the usual wheelway adopted The life of a wooden
bridge is estimated at from 16 to 25 years, and it is con-
sidered that the width allowed will accommodate traffic
during the life of the bridge.

For small spans of 235 feet and under, simple wooden
bridges are erected, consisting of stringers and deck sup-
ported on wooden piers or bents. For spans between 25
" and 4o feet a King type of truss is used, and for spans

Volume 3Zf '
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over 4o feet and up to 8o feet, the Howe or Warren truﬁ“
is employed 3

With the exception of the decking, which is S'ﬂ“’m
planking, bridges are usually constructed of native tlmbe*'
cut near the bridge site.

A unique feature of wooden truss bridges is the us
of round peeled logs for truss members. Timber or {
trusses is carefully chosen and matched. It should not |
taper too quickly and should be as straight and as free:
from defects as possible. When neatly framed this yp%f P
of ‘bridge is pleasing to the eye, has a better appeararlc"’ ‘

O e e g

than a hewn structure; and is comparatively inexpensive Q]_
to erect. :

These bridge trusses are designed to carry loads of
from 16 to 18 tons,—thus having sufficient strength to_
support a steam roller or a light revolvmcr steam shové: i
In computing the unit stresses for truss members of round »H
logs, the crossssection available is taken to be the:
strongest rectangular section that could be obtained frO“n |
the member in question. ‘ |

Grading.—Grading of the roads is accomplished DI
ordinary methods, scrapers or wheelers and the scraplf’g
grader being used for general work. Where intern€
alien labor is employed, picks and shovels with dumP
wagons are utilized to a greater extent than on WwoI*
done by contract or day labor. A

The scraping grader has been found invaluable f"r 4
ordinary grading on level ground, and has been suCCe-"?“
fully used on side slopes up to 1 in 5. In order to handle
more quickly and profitably the large amount of excaV" i
tion necessary where side slopes are very steep, a ligh"
revolving steam shovel, mounted on traction wheels, W4* =
purchased by the Parks Branch. On sidehill constructio?
this machine does all the rough grading, and the tflm;
mmg and finishing is done by a small force of men. 3
is also used for ordinary grading,—in conjunction Wlﬂ”
dump wagons,—when the amount of excavation per 1103

foot is sufficient for profitable operation. i
- The amount of excavation per mile on park road: ‘

varies from 2,000 cubic yards on level ground, to Io,oo& 4

cubic yards on steep sidehill. The cost of grading undei’

e

 m—

normal conditions ranges from 20 to 35 cents for ear g

Section of Motor Road between Banff and Lake Louise, Altd: i
This road when completed will be 38 miles long with
a maximum grade of 6 per cent. Twenty-seven
miles have already been constructed.

to $r.4o and $1.70 for solid rock. Intermediate matef’al’ »
usually classed as loose rock, costs from 50 to 70 cen
per yard. !
Surfacing Material.—One of the present problems ;} :
connection with the geheral roadwork of the Nation ﬁh‘
Parks is that of a satlsfactory maintenance of the €4

L
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and gravel roads, and the constant annual increase 1n
Motor traffic will make it increasingly difficult to maintain
800d road surfaces. It was early realized by the Parks
Branch that surfacing of .a more or less permanent nature
Would eventually be required, and a satisfactory material
has heen provided for by the reservation of tar-sz%n‘d areas
On the Athabasca and Christina Rivers in the vicinity of
Fort McMurray.
The areas reserved by the P ;
Purpose consist of two claims of one square mile each,.——
th claims being located with the view of not only in-
Cluding first-class material, but of affording easy mining
and good transportation facilities. A pro]ected ll.ne.of the
Iberta and Great Waterways Railway passes within two

arks Branch for this

gy

Motor Road near Lake Louise, Alta: !
Mount Temple, 11,626 ft.

In background,

O three miles of the reservations, and it 1s expectedotlizt
€ line will be constructed early enough for firarflsg o
°0 requirements. The claims were locate foMines
. arks Branch by an expert of the Department O
N 1o, )
ntAnalysis of the bituminous
o age of bitumen in the .aggregal
in tposes‘ and extracted bitumen 2
bitues-ts with standard asphnltS:
a Minous sand paving was laid : :
8 showed no effects of wear after a years use. e
From the data so far obtained it 18 est.lmat '1tbz]‘e
i < are 3,500,000 tons of high-grade r]naterxal availa :
i e Cl‘"i;ns, or a sufficient quantity 1o construc

deposit shows the per-
te to be ample for road
so compares favorably
A sample section of
in- Edmonton, Alberta,
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3,800 miles of sand-bituminous paving 2 inches thick and
15 feet wide.

Conclusion.—Highway work in the National Parks
has not yet reached an advanced stage, and the great part
of its development still lies in the future. In addition to
the roads already constructed or projected, there are
hundreds of miles of future highways whose routes at
present are merely marked by the rough tote road or the
blazed trail. :

The construction of these highways will in due course
be accomplished, and the best part of the National Park
areas made reasonably accessible by a network of moun-
tain highways.

The general outline of the present roadwork in the
National Parks here given, indicates the steps being taken
towards this ultimate aim of park highway development,
and also illustrates the part taken by a branch f the
Federal Government in the ‘‘good roads movement’’ of
Canada.

WINNIPEG SUB-SURFACE FORMATION AND
SUITABLE HEAVY FOUNDATION TYPES.

By J. Q. Rankin, C.E.

for heavy buildings and structures, it is necessary

that there should be some knowledge of the character

of the ground over which the structure is to be placed.
This knowledge can only be had authoritatively from a
study of the geological history and characteristics of the
district in which the proposed building or structure is to
be situated. :

The purpose of this paper is, however, not to deal in
detail with the geology of the Winnipeg District, but I
believe that a generalized summary of the nature of the
rock and overlying stratifications will doubtless make
clearer the points which we wish to consider in connection
with the types of foundations -suitable for sustaining
heavy buildings and structures.

Geological Formation.—The greater part of Manitoba
overlies a part of an immense area of granite and as-
sociated rocks formed in pre-Cambrian time. After a
period of erosion these limestones and associated rocks,
such as the basal sandstones, were laid down during the
Cambrian and Ordovician periods.

The present surface of the igneous granite lies at a
depth of some 600 feet below the city of Winnipeg, but
outcrops east of Winnipeg near the White Mouth River.
The limestones were deposited in comparatively thin
layers, from a few inches up to a number of feet in thick-
ness, and are separated from each other by bedding planes
(thin layers or films of clay). They are comparatively
level, having an inclination of about 3 feet in a mile
toward the west. They outcrop on the present surface
about 20 odd miles east of Winnipeg and also about 12
miles west of the city. Directly under Winnipeg, how-
ever, the top layer of these limestones vary from 50 to 65
feet below the surface. They are largely of fossil origin.
They are also water-bearing and the present artesian
water supply of this district is drawn from them. Oec-
casional breaks are encountered in the upper layers of this
rock. They have the appearance of small gullies or
ravines, as though having been formed by stream action,
and are filled with a very fine white sand deposit.

After these limestone stratifications had been "de-

sited there occurred a period of comparative rest—a
lost interval—and no deposits of consequence occurred

IN a consideration of the type of foundations suitable
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until the Cretaceous period when heavy deposits of shale
were laid down east of the mountains. These deposits
terminated for the most part just west of this district, and
we find no shale stratifications underlying Winnipeg.

Later we have the period of the great glacial drift,
at which time a blanket of ice with its accumulated rock
and sediment moved down from the north, over practi-
cally the whole of this immense basin. This blanket was
thousands of feet thick, and its tremendous pressure, as
it moved southward, doubtless created a grinding action
on the surface of the limestone, so that in some localities
this rock surface has been badly broken up and displaced.
I have seen cases where the rock has been shattered
much the same as though it had come from a rock
crusher. In other places the surface was not disturbed in
the same manner, but is seamy, as though having been
cracked by the heavy pressure of the overlying mass.
This difference in action to the surface of the rock may
be accounted for by the glacier having deposited a pro-
tective layer over those sections where we find the lime-
stone practically undisturbed. Consequently we find de-
posits overlying the limestone in one place of sand, gravel
and boulders; in another a composite of shattered or
broken-up limestone firmly cemented together with marle,
and covered with a grayish-white clay and gravel; in
another place we find this depdsit in the form of hardpan.
This so-called hardpan is usually composed of gravel,
sand, small boulders and a tough, brownish clay, and is
frequently called boulder clay. I have seen small quan-
tities of the blue clay of this district close to the rock and
intermingled with gravel and hardpan. This stratification
resulted mostly from glacial drift passing southward over
the surface of the limestone. It varies in thickness from
6 or 7 feet to 10 or 12 feet, and is wa@er-bearing.

The glacial drift was followed by another period of
rest, at which time much of this glacier melted, forming
a lake which covered this district to a depth of some 500
feet. It was inevitable during this period that much of
the sediment and rocks which had been carried down with
the glacier would settle to the bed of this lake. Also that
the stream action over the higher grounds to the west
would move large quantities of clay and sediment down
into this basin, from the shale beds.to the west. And
so we find in this district a layer of clay from 30 to 40
feet in depth, which we term blue clay. It is more or
less homogeneous in texture, strongly alkaline and soapy
‘in character, and practically impervious to the flow of
water. It contains near its underside a sprinkling of
houlders of various sizes.

Above this blue clay is a stratification of yellow clay,
abhout 8 to 12 feet thick, and above this in turn a surface
loam, a few inches to several feet in thickness. These
last two stratifications have doubtless been deposited by
streams. They are also water-bearing and carry surface
drainage.

To summarize, we have the following stratifications
overlying the rock. Beginning at the surface and work-
ing in the direction an excavation would be made they are
as follows :—

First: A layer of loam being from a few inches to
several feet in thickness.

Second: A layer of yellowish clay from 8 to 12 feet
in thickness. y

Third: A body of blue or slatish colored clay from
30 to 40 feet in depth, with a sprinkling of boulders to-
ward the bottom.

Fourth: A conglomerate stratification of sand, clay
and gravel; boulder clay or hardpan; grayish clay and

THE CANADIAN ENGINEER

posite side of the building. An examination at differ
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i)
gravel, overlying shattered limestone cemented togethé §.

with marle.  This stratification is from 6 to 12 feet ™ 4 th
thickness. These different materials do not necessal'{W I Ao
occur together, although at times several of -the differé®™ { m
substances are intermingled. { b
Bearing Capacities and Peculiarities of the Stratificd”
tions.—Before taking up the description of the differé®™ R
types of foundations we will consider the bearing capaciti® W
of the different stratifications, as well as some of th9 ¥ , k;
peculiarities which they exhibit when subjected to neavy | b
pressure. : N
The surface stratifications of loam and yellowish clay :
are water-bearing and are ordinarily too shallow for & A N
foundations of large buildings. Consequently, it is neeE i ¢
less to discuss them. If used for foundations they should &
be most carefully drained. ; : o
Below these is the thick bed of blue or slatish colOl“-’fd |
clay which is practically impervious to water, and yet |
semi-liquid in its action when subjected to pressure. T'h‘s |
is the clay which has been used in the past for supportifs | ¢
most of the buildings in this district. It is a well-knoWedl o
fact that in almost every instance where a building & f-
any material weight has been founded on this clay 4
building has shown signs of settlement. In some cas® {f
it is more marked than in others. In several instanc®
the settlement has been so serious as to have forced 8 .
owners into underpinning the structure from bed-roc® 4
by means of concrete piers. In the case of the bettef :
finished buildings and dwellings the settlement ha? 4 ]
been a source of annoyance and expense to the owners \

in having to renew the decorations more frequents
than would otherwise be necessary. In industr!

buildings settlement is usually the source of the df"if
culty in keeping shafting in alignment and machin€? jf
level. This condition of the clay is due to the preseﬁ_ce_ |
of a shaly material which has largely destroyed its frie iy
tional value. I have noted some marked instances of th*
sort when removing old piling from excavations. %
variably the piles had a film of clay adhering to thedy
and the pockets left after removing the piles were °
smooth as glass. The outside of the clay film adhering |

to the piles being just as glossy. i

I will note another instance of this condition which |
has come under my observation. At one stage in the |
righting of the C.P.R. North Transcona elevator a rathe® |
peculiar lateral movement of the entire building set uf |
This movement was caused by a slip in the clay bank of i
the low side of the building. The movement was Only‘-l
controlled and finally stopped after elaborate and eff‘

tremely heavy shoring had been placed against the F

points under the mattress disclosed a bed of blue clay " ‘
inch or two thick adhering to the under-face of the co?” |
crete, the lower surface of the clay, as well as the suff‘a‘

face of the larger bed underneath it, had the same smo9% §
and glossy appearance referred to in the case of the 95
piles which had been removed. % A

Still another instance of the apparent lack of fric
tional value is frequently evident when a vertical facé % fi
the clay is exposed without being retained by sheeting:
have seen chunks a cubic yard or more in volume @M =
out suddenly, without the least forewarning of thell
coming. Here again the exposed faces of the cavitys #
well as the broken faces of the fallen chunk, have this
same glossy appearance. B
There are cases in. this.district where the rail?oaﬁ;,
have made heavy fills for their tracks and the weigh® ®

a



-
o
=3 %m

May 24, 1917.

the fi]l has caused a settlement of the underlying groun.d

and a consequent elevation of the prairie close by. This
Movement has been evident mostly in the surface stratas,
ut the blue clay has doubtless been affected also..

The bearing capacity of the blue clay is questlonab.lel;
Few experimental tests have been made from whic
authoritative information has resulted. Most of the present

Nowledge has been gained from buildings 'WhICh have
€en damaged by settlement. This knowl.eglge is sufficient,
Or should be, to prevent further repetition _.of founding
anything hut the lighter structures ©of this hazard()ucs1
Materia], And even then, architects and engineers shoul
Warn their clients in advance of the probability of som,ev
uture settlement or movement, either from the structure's
OWn contained weight or from its proximity to some piece
of construction that may cause settlement.

As the city grows and expands larger and deeper €x-

::Vations for buildings, sewers, waterways S“b‘g‘l*g:;
C. 5 . S .sible to revent som
, are inevitable. It is impossible to P

p not be and

of ground, and even though this loss may ] i
Probably is not noticed at the time, the surrounding c1ay
S sure to find the void and fill it. ¥t
i The hardpan, sand, gravel and gray clay, wl:xten t-}f:n
Om water, has usually a greater bearing e g e
the blue clay. The hardpan, particularly when dry, 18
Yery firmly compressed and cemented, and gt thpcR
SMost as difficult to excavate as rock. When 1t 18 W}ft
't is more readily opened up. The gray clay, due B
Presence of sand and gravel mixed with 1f, 1° also firmer
When dry than the blue clay, but if submerged it e
4 semi-liquid. ¢

. There seems to be no regularity in theazs angement
th.ls conglomerate stratification, and it 18 extremely un-

“(')‘Se to assume that the arrangement e 11;,5? i r:afzig
und j : i+ holds good tor 4 .
Ind in one boring or test pit 5 f this strata-

ad]a(_:em area. ‘However, the arrangement O f its being
Cation is not so important as the question of 1ts :

:%merged. In the latter event its bear;ngkcapr?:fltg’o:}sl
erta; & i rock @
ainly less. It and the underlying they are sub-

Water'beariﬂg, and under normal conditions th e

fne"gEd. Directly under Winnipeg the qu‘ant.lty O hitaie

ls. Very much reduced and in some places entirely a sené
his can doubtless be accounted for because€ tht;:ﬁi;:;r

?:Zfr;}’ pI:iV'(.ltely i we:lls o ex}ﬁmistil:%)rdinarily an

aby -y 1mmed1ate.5€ct10ﬂ, sy eve;ral miles from
Undance of water in these stratas S€

lnn'ipe e . .
Witﬁ the completion and use of the .Grea;ter \Z}:tr:d
I‘;Eg Aqueduct, the city and owners of prlvatti.‘ y Zpe)(tent
re Is will doubtless cease pumping t© 4 very ::;iable -
slﬁm their present source of supply. The 11r11 siiat

l‘ist will be that the subterranean water Wi
€ above the stratas overlying the rock.

i i i as this
ThIS brings up an interesting unSthn. H

; : . ious from
tification already become suﬁ.icwntly 1mpirvr1§:teriauy
Mpression that a later saturation will no

T . e-
fulect its bearing capacity? This question 1sh\§/orrtilat<3;1;al
Consideration, and wherever aomeetil Also
TeSents 4 fru;tf{ﬂ Opportunity for inves.tlgatlon. near,l
What extent will the alkalinity s subte(r;"} it?
ater cayge a deterioration of concrete SUDESEE ti::?n in
€ engineer in charge of one piece of constf‘;};:ities o
,‘{“nlpeg el been \O imprt‘SSCd by the possibl

: fed
dlsmtegration in concrete, that he has had it waterproof

iter’s mind

ik -cvent contact with this water: o r}i‘tze;ait that

an. S Tather a costly procedure. I vew s Ztrate e

Y disintegration would probably 20t BT Cojq it not
f.an inch or so beyond the other surface,

Stra

|
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be cheaper to make the piers a couple of inches larger to
start with. However, the point is worthy of considera-
tion and investigation. .

We come now to a consideration of the limestone
stratification. As has been pointed out in another part
of this paper, the limestone was deposited in compara-
tively horizontal layers, varying in thickness from a few
inches to several feet, and separated from one another by
thin bedding planes of clay. In many cases the top
layers of the stone are quite seamy and should be re-
moved. No rock should be left that does not give forth
a solid sound from a sharp blow of a sledge. With this
test fulfilled the bottom is doubtless good for far more
load than will be placed upon it

Types of Foundations.—We may group the different
types of foundations under the two main headings—the
floating type, and the deep type—for every foundation in
this district comes under one oOr the other of these
classifications.

Floating Types: By floating type we mean those
foundations which consist of spread footings, or a
mattress (continuous or semi-continuous), resting on the
blue clay or surface stratas, and depending on these
stratas for their support.

The spread footings are, as the term implies, spread
over a larger area than the wall or column presents and
are intended to distribute the loading over a larger
ground area.

These footings are usually made up of masonry or
concrete and some of the oldest puildings have an addi-
tional timber pad next to the clay. )

A mattress is merely an extensive spread footing and
is continuous if it covers the entire area occupied by the
supported building, and semi-continuous if it only sup-
ports adjacent walls or columus. The mattress is

. strengthened by reinforcing bars or grillage beams.

A mattress is far superior to spread footings in that
it will prevent serious distortion and consequent cracking
of the superstructure in event of unequal settlement in
the building. !

Deep Types: Those foundations which depend on re-
ceiving their support directly from the rock or the strata
immediately overlying it by means of piles or piers are
usually termed deep foundations.

Practically all the piling used in this district up to
the present is of wood, but doubtless concrete piling will
supplant the timber.

Timber piling, if completely submerged by water,
will last indefinitely, but where the piling is partly or
wholly out of the water, or is intermittently exposed to
water and air, its life is considerably shortened. Of the
available timber for piling, cedar seems to be the mao'st
durable under these conditions, with a life of perhaps 20
years, whereas tamarac is good for about 8 years and fir
and spruce still less. The life of a timber pile embedded
in the blue clay is problematical, and presents a subject
well worth careful investigation. I have removed both
cedar and oak piles from this clay and found them as
sound as the day they were driven. On the other hand,
I have removed tamarac and spruce piles which were in a
very advanced stage of decay. It is, of course, possible
that these piles were in poor condition before driving. It
may, however, be just as true that the clay Ydoes not
contain sufficient moisture to prevent some kinds of
timber from rotting.

Concrete piling, either of the precast or poured-in-
place types, has been used very little this district.
While they are more expensive in the first cost than the
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timber piling, they will more than make up for this in
permanence. 'Where piling is the suitable type of founda-
tion to adopt and there is danger from decay so common
in timber, concrete piles have already, supplanted the
wooden pile in many localities and will likely do the same
in this district. :

Wherever piling is used in or around Winnipeg it
should be driven to refusal. It should never be stopped
in the blue clay, depending entirely on its skin friction
for its supporting power. While there is doubtless some
frictional supporting power in this clay, it is safer to
disregard it except as a means of lateral support, depend-
ing on the underlying stratas and the rock to carry the
downward thrust. \

The next type of foundations are those which are in-
stalled directly on the rock or in the rock by means of
caissons or wells. This type presents the only depend-
able kind of foundation which can be installed, for two
reasons :—

First: Because the foundation gets its support from
rock, the only strata in this district which should be used
for founding an important or heavy structure, and

Second: Because the method of construction affords
a visible means of inspection of the class of material
passed through, the bottom on which the foundation
rests, and the placing of the concrete.

The pneumatic caisson is seldom used in this district,
except for constructing deep bridge piers or foundations
of heavy structures where it is not practical or economical
to control the water volume with ordinary pumping units.
Consequently this paper will not go into a detailed de-
scription of it.

The cast-iron-cylinder method of sinking wells is
occasionally used in underpinning operations when work-
ing under conditions of an exceedingly heavy superim-
posed load, and where a very small loss of ground might
prove disastrous to the building which is being under-
pinned or to adjoining property. The system of sinking
wells by this method differs from the Chicago well method
only in the manner of placing the well lining. After the
excavation has been started a section of a cast-iron
cylinder is set into the top of the excavation and jacked
down. As the excavating proceeds, additional sections
are placed, one at a time on top of the last one to be
jacked down, and the jacking process repeated. The sec-
tions are provided with flanged ends (turned in) so that
they can be bolted together. If necessary, the joints may
be made water-tight with gaskets. By this process it is
possible at allstages to keep the sides of the excavation
protected against a cave-in.

Small diameter cylinders for shoring or underpinning
purposes are sometimes installed by driving an open-
end=d pipe in the same way a pile is driven. The material
is then excavated from the pipe by means of special tools
and buckets made for the purpose, and the pipe filled with
corcrete. The two foregoing types are only used in ex-
ceptional cases where the construction conditions are
peculiarly hazardous. 0

For ordinary conditions of underpinning existing
structures or constructing foundations from the rock for
new structures the Chicago well method is by far the
cheapest and most satisfactory for this district. It has
almost entirely supplanted rectangular wells from the
standpoint of speed, economy and safety of construction.

This method obtained its name from the city where
it originated and has been used very extensively.

The manner of constructing Chicago wells is briefly
as follows: Excavate the well to the required diameter
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for a depth which will take the first set of lagging. S_’Bt"'
the lagging and brace it firmly back against the clay Wit
iron rings. Continue this sinking till there is depth fof
Place this in position so tha
the ends of the lagging pieces will butt up against the
bottoms of the first set. Brace as before with iron ring®
Continue this process until the well is finished. '

The length of lagging used in each set is determined
by the class and condition of material being passé®
through, the amount of pressure transmitted by it, aB<§
the length of time the excavation can be left unprotecte
against cave-ins or movement in the material. Car®
should be used in keeping the well plumb as the excavd
tion proceeds. This can be done by placing the first S€t-
of lagging vertically and then plumbing each piece in e
second set from the first set. Continue this rotatio®
plumbing each set from the one immediately above. *
better method by far is to establish permanently your we‘ll"\
centre overhead before starting the sinking. From thi¥:
centre hang a plumb-bob which can be lengthened out.as'v'
the sinking progresses. Always do the finished trimmifg
by measurements taken from the central plumb string:

The trimming of the clay to receive the lagging
should receive the greatest care, and none but experience®
diggers should be permitted on this work, for considef*
able skill is required to do it properly. If the trimmifg

i

is not carried far enough, difficulty will be found in pla¢ §

ing the rings. If it is carried too far the joints betweeﬂ‘_-‘l‘
the ring flanges will have to be filled out with wedges #
make the rings bear against the lagging. At the besh
results from shovel trimming are uncertain, because 9"

the voids left behind the lagging, and a loss of ground ¥ |

probable from a movement in the clay to fill these vOifl's',:
This difficulty may be overcome imperfectly by pourlﬂ\g‘
grout behind each set of lagging as it is placed, but _the“
remedy is slow and not entirely satisfactory. The writéf
devised and used on recent work a very simple litt !
machine, operated by hand, that gives most positiVé

results, leaving a face to the clay absolutely circular a8% =

without any unevenness.

In this connection the writer anticipates that a pOW'ez;j:‘-
driven machine with a device for elevating the muck f i

the surface will before long take the place of the presé® |

method of digging by hand with shovels and elevaﬁng;‘:
the muck to the surface in buckets operated by Wrinchesj“‘
on the surface. About four-fifths of the sinking is througb‘f-
an even textured clay with no boulders or large gravel tO}
interfere and this part of the excavation should be handled“‘l-ﬂ
with a machine digger more economically and quic e
than the present method. : ‘1

The last eight to twelve feet of sinking through the
conglomerate stratification overlying the rock is by 2%
means so simple as sinking through the overlying clay*

Under normal conditions this material is water-bearing’ |

and extreme care must be used in lagging it to pre.Ven‘tg
cave-ins. Where water, however, has been drained o:d'.f:il
@and the material has been permitted to consolidate 2 B
harden under pressure, much of the exposed face can P*
left safely without lagging. With the hardpan in th’f i
condition, sinking through it frequently is almost as €= =
pensive as going through rock. Picks make little of noq):‘
impression on it. Bull points driven with sledges a: ki
effective but the progress is slow. We have had the bé =
results from drills operated by compressed air. Whet'.:

ever compressed air is available without a heavy installa”
tion charge, its use is advisable. ' h

- Sl

. IR il
When water is encountered in sinking, pumps o e

be used. The available space for hanging pumps m-‘.' :
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Well is limited, and -only certain types of pumps are
adaptable for this work. For all-round results we have
ffective, be-

ound the Nye and Pulsometer types most €
€ause they are small, compact, easily handled and are
(ecol}omical in operation. If one unit is not sufficient,
dditional units can readily be dropped down and operated

i . ; :
1l conjunction with the first.

CEMENT JOINTS FOR CAST IRON MAINS.*

By Clark H. Shaw, Assoc.M.Am.Soc.C.E.

HIS paper presents the method of making success-

ful cement joints in cast-iron water mains. A brief
he fact

history of the use of this joint establishes the I

that this method of construction has long since
bosed the stage of experiment, and has been proved to
€ an economic factor in laying such mains. :
il The process of making the joints s des<31;;bed ibaex:id
caustrated, some experiments in ]omt.m.g are esctr in,
( 3¢S showing the strength of cement joints under trying
O90ditions are cited, and data relating to cost, etc., are
Presented, ’
About 1886 a cast-iron pipe li
was laid with cement joints at Redland
91 joints of that kind were used at 1.0s Angeles, Cal.,

4 evidently with questionable results, as the method was
harles Thornburg,

ne for water distribu-

tion s, Cal., and in

e

tth S

of th Fig. 2.

Uperintendent of one
e € water companies
fating in Long Beach,

: il -in. cast-iron
plill;’ Hiidled 1o try: cement 0I5 iOl’ av:n() of cc;nstruc-
UMping main. and instructed his forem” !
tion ¢ J A duct some experiments.

) M /| g
r. F. M. Shrode, to con the foreman, but

steel riveted
: ixture O

. T mains under pressure, by using 3 r};h?sl: pipes,
gedt Cement in caulking the bands around be caulked
iave him an idea that a moist cement Sowie )lts desired.
Into the hell solidly, and would produce the resu Sy
Was probably M,r. Shrode, who, py this €xXp

€Xperi tice in repairing
Wate Petiments and prac

Gk jon" of
:‘nally perfected the joint and used it 10 C?ntsséuzggnput
: © entire line, When this line Was compl€ ft
Mo . -~ head of about 199 5

Service, worki nder a static ;
Several plac’es oslii{(:?vgedu sgme seepage, partlctuiifel(i] 2zlitn(;hiet
W € end of the line, where the }"’?rk ‘vasﬂsl aﬁrst, oppor-
tun; ecided to re-caulk these JOIMtS i fnoisture was
gr Y} it was noticed, however, that i auad
AQally drying up, and the seepag® ey Ced by this
m ast-iron construction Was g abartl::nviorksycame
intopany until rgrr. During that year d the writer was
WPpi . POSSession of the municipality, 27 After look-
! Inte engineer of the water department. £

*
Ma“‘ProceedingS of American Society of C
Lh, 19!7. 4

ivil Engineers for
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ing into the merits of the cement joint, as used on this
16-in. pumping main, it was adopted as the proper method
of construction, and since that time it has been used
throughout the entire system.

Long Beach now has 60 miles of cast-iron water
mains, ranging from 4 to 24 ins. in diameter, laid with

joints of this type. All these pipes are under pressures
ranging from 4o to 8o Ibs. per square inch, and are giving
perfect satisfaction.

Method of Making' the Joint.—In making the eement
joint the pipe is placed and spaced in the usual manner.
A thin backing of the best dry jute is used instead of
oakum, as the jute is free from oils and-grease (which
should be avoided). A Portland cement, conforming to
the specifications advocated by the American Society for
Testing Materials, is used. The dry cement is placed on
a piece of canvas (usually a cement sack ripped open),
and moistened just so that when thoroughly mixed by
hand it will be of such a consistency that when gripped
tight it will hold the form of the hand (Fig. 1), and when
dropped 12 ins. it will crumble (Fig. 2). The canvas con-
taining the cement is placed under the bell, and the cement
is tamped into place by hand with a caulking iron until
the bell is about half full (Fig. 6). It is then caulked with
heavy blows until the cement is thoroughly packed in the
back of the socket. This process is continued until the
bell is packed solid out to the face (Fig. 7). A small bead
of neat cement in a plastic condition is then put on, using

" the caulking iron as a trowel (Fig. 8). As soon as the

initial set of the cement in the bead has taken place, the
joint is covered with earth to protect it from the air and
sun. In back-filling, the excavated material is always
settled with water, which helps to cure the exposed
portion of the joint.

The bead is essential, in the writer’s opinion, as the
cement packed in the bell is so dry that without protection

Fig. 5.

Fig. 4.

it would absorb moisture from the water used in settling
the trench, and it is believed that, should the joint develop
seepage when the .pressure is put on in the main, the
cement, being dry, would expand and aid materially in
keeping the joint tight.

Experiments on cement joints constructed without
fhe bead showed that, 24 hours after completion, they
absorbed water readily. In cases where seepage has de-
veloped and has subsequently qlosed, it is assumed that
the dry cement absorbed the moisture from the inside, ex-
panded, and filled the seepage pores.

About 20% of the cement is wasted by falling off the
canvas or being thrown out by the caulker. If any dust
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or earth from the trench falls on the canvas or in the
cement, it is immediately taken out, together with enough
cement to make sure that the remainder is clean. In
mixing the cement with water, care is, taken that there
shall be no lumps in the material, no matter how small.
If any cement is left on the canvas when a joint is com-
pleted, it is used on the next joint, provided the work is
continuous, otherwise new batches are made. Special
blunt caulking tools are used (Fig. 3). /

The joint is allowed to stand 48 hours before the
pressure is turned on and the main is put into regular
service. Cement joints have been used. with satisfactory
results, however, 12 hours after completion, but this is
not considered safe practice. Pressure tests’ are never
made by the writer prior to putting a main into service.

At San Diego, Cal., a pressure test was made by
caulking a 6-in. cast-iron tee, one side of the tee being
filled with a plug and each of the two ends filled with short
lengths -of cast-iron pipe with plugs caulked in the ends.
As the pieces of pipe caulked in the tee were scrap ends
cut from other pipes, they had no bead on the joint end,
and, notwithstanding the fact that the joint was made with
smooth pipe, it took a pressure of more than 300 lbs. per
square inch to force the pipe out. The test was made
about 48 hours after the joint was made.

In another test, made at Winnipeg, Man., three
lengths of 6-in. pipe were laid with four cement joints, on
January 13th, 1916. After 6 days, pressure was put on
the pipe, in increments of 25 lbs., and the joints were
found to show no leakage or moisture, up to 125 Ibs. At
150 Ibs. one joint showed moisture on the surface of the
cement. ' ;

On January 24th another test was made, and at one
joint moisture appeared at 175 lbs. On January 31st this
joint showed moisture with' 200 Ibs., and also on March
15th, with a pressure of 255 lbs. This joint was the
weakest of the four. The pressure was kept on the pipe
about one-half hour in each case.
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Fig. 5 is a section of a joint made with a cut piecé 0{
pipe, and shows the position of the jute and the cemé”
when there is no caulking rim or bead on the end of
pipe (as in the San Diego test). The cement bead, 8
shown in Fig. 4, was made larger than usual, and cover®
the entire face of the bell, though normally it covers of%
about one-half. '

The strength and rigidity of the cement joint &
shown by the following instances where cast-iron mi{ms
have been subjected to severe tests: A new trenchif®
machine was being tested by a sewer contractor in Lots
Beach, Cal. It is operated parallel with ‘and 35 ft. fromz
6-in. cast-iron water main, with cement joints, which ha
been laid in January, 1915. The trench dug by thi*
machine was 3 ft. wide and 18 ft. deep. Some time bes
fore noon on February 1st, 1915, the side of the tref¢
next to the water main caved in, leaving about 4o ft. @
the pipe hanging and supporting about 275 ft. of earth o
top of it. This condition was not reported until the ne*

3 : . t 4§
morning, and at nine o’clock braces were put in to supp?”

the pipe. The main was under a pressure of about 62
Ibs. per square inch at the time. There was not h
slightest seepage from any of the joints as result of this
strain.’ >
Again, in June, 19135, 04 ft. of 4-in. cast-iron P‘Plt
with cement joints fell into a sewer trench, as the rest
of a cave-in under conditions similar to those just de
scribed. This pipe was under a pressure of about 55 le:
per square inch. At one end it broke at a service cof
nection; at the other end it broke near the spigot end?
a pipe, about 8 ins. from the joint, letting the whole 94‘“'

section fall into the trench. In this case every cemeg‘
joint remained intact. This line had been laid in Mar¢®
1913.

ter

Several thousand feet of 8 and r1o-in. cast-iron Wd
mains with cement joints have been laid in made grouf™
the fill being silt from the dredging of harbor channels’ §

(Concluded on page 447.)
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WATER SUPPLY STAN DARDS.*

By Williant J. Orchard,

Sanitary Engineer, Wallace & Tiernan Co., Inc.

ATER supply standards may be divided into tWO
classes, wvis., technical standards and ‘mon-
technical standards. Technical standards may
Stang again be divided into two'classes, mz.,dofﬁcxal
a i0nards (formed by the promulgation of laws a\n_ﬁ re;jgu-
thog s), and unofficial standards (which may be defined as
“195¢ based on experience or current practice)-
"isinA résumé of legislation and the regulations of sxtxpe}rl-
nicalg health bodies indicates that the only deﬁm;er ef[:h;
niteStandard that has officially been promulgated 10 ¥
date d States is that of the secretary of treasury, un! EIi
Stanq of October 21, 1914, being CA bactferxologltc;
PUbﬁard of purity for drinking water supplied ,‘Eo e
¢ by common carriers in interstate commerce.
Qone‘TOm information available, it would appeaéi 'thl?t
Pro of the state health departments have © cially
Mulgated standards of purity, €ither bacterxo}oglcally
hi iéhemicall}’- In many states, 1egi§1ation exists pro-
Tom, "g pollution of publi¢ water supplies, OF the s%ur(;:li
ePar:‘,hlch they are obtained. A few of the state hed
artmme“ts recognize the standar the il
ese ;ﬂt.;md aim to have all water supplies conhor i
Cia] imits, Other state departments of health have O
intey Standards which are used as a means Of gu1dax{)¢q in
ct'p’:etatlon of water analyses, most of these eing
€riological standards only.
€ports received from thirty-one stateé health depart
ter indicate that thirteen states have 1aws prczte.ctmr,crg1
e supplies, but have not adopted any mmm;u 2
lawg Cal or bacteriological standards. Two states 'a;{
protecting water supplies and have unofficially

ad
oPted United States Treasury standards.
lies and have adopted

ile eight states have

Mentg

tefltztilzws protecting water supp
“eitherf unofficial standards, wh
aws nor standards.
?ddpteréoéﬁCi“l or tentative standar
e of the state departmen
t. A few examples are enumerated :i—

Minnesota.—The Minnesota State Board of Health
ir?toet set any arbitrary standard for the purity (.)é Wa:itetr(-)
o Ipretation of results, a water 1S not considerea 1

- 8ood sanitary quality unless the bacteriologica

un
t for four days at 20° C. is less than 100 per €-C-» and

7 Col L ; > i
lect Oli absent in 100 c.c. samples. This StanC}lgll]’(el ﬁij:lz-

tato qualification under certain conditions. .
SUpp ytate Board of Health will not report on a}x‘ly u;)ae :rt;
Unless a thorough field’ investigation as
7 n collected by

This phase of the situation 1S

ds that have been
ts of health are of

r 0 X
Wn representatives.

a v 3 .
Ith, entitled * Fallacies in the Investiga FWa
he engineering

Association 10

St s
e pﬂles"” which was presented pefore t
ch N of, the American Publie Health
bir o d of Health
aba Board © ea
fe g ana e < 5. State
€0 he Alabama ke sedphine Depsrts

gnize .
Ment 10 the standards adopted by the
» allowing, however, a bacteriological count of 300

c. : :
- % after twenty-four hours’ incubation at 37 C.

Lirginia.'_.The State Board of Health of Virginia ha?
S °Pted any - standards ad i a0 e prEtaleBEr

nd Bacteriological Sec-

*
tio Paper :
8 9 read before the Chemical anc .

£ the American Water Works Association, May 10th, 1917
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" tion of

ds of the Treasury De-

- effluent count.”’

Nine states .

Pre i

bivsi:?ted in a paper by H. A. Whittaker, oy Ofdt}:;}
15100 of 'Sanitation : nesota State boar

He anitation of the Min tion of Water
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analyses is largely governed by the particular conditions
surrounding the source of supply, and even though a water
derived from a protected watershed on which there is no
habitation, might show coli in 1 c.c. and 10 c.c. samples,
unless human contamination could be shown, the water
supply might be considered as good. TFor the informa-
local authorities, however, the Virginia State
Board of Health indicates on its standard report forms,
the significance of bacteriological counts and B. coli in-
terpretations, differentiating between bad, suspicious, or
good supplies, as follows :i— ’ i

«“Where colon bacilli are found in quantities of 1 c.c.
of water, the sample is dangerous, and is reported bad,
regardless of the number of other bacteria found in the
sample.

«“Where colon bacilli are found in 10°C.C. Or 20 C.C.
of water, and the number of other bacteria is large, the
sample is regarded as dangerous, and is reported bad.

«{Where colon batilli are found in 10 €.C. Or 20 c:Ct
of water, and the number of other bacteria is small (less
than 500 per c.c.) the specimen is classed as suspicious.

«“Where colon bacilli are not found in samples, and
where bacteria are less than 500 per C.C., the sample is
reported good.”’

Maryland.—The State Department of Health of
Maryland has not established any standards or limits on
the quality of public water supplies, but certain standards
have been recommended for . filtration plants. These
standards are quite novel and are based on the coefficient

_ of efficiency which is defined as ““the ratio of the logarithm

of raw water count at 20° C. to the logarithm of the plant
For the removal of colon, the standards
are based on a so-called ‘‘standard hygienic efficiency”’
which is defined as ‘‘The sum of the percentages obtained
by allowing a value of 20 per cent. to each successive step
in the colon removal.”’ These standards are discussed in
detail in a paper by Wolman, published in the American
Journal of Public Health, November, 1916.

Montana.—The Montana Department of Health has
adopted tentative chemical standards for the, hygienic
purity of waters, applicable to restricted areas in the
state, and as a rule, only supplies that show no B. coli in
10 C.C. are recommended for public consumption.

California.—The California Bureau of Sanitary En-
gineering considers a_supply in which B. coli cannot be
confirmed in 10 c.c., by the latest laboratory methods, as
being safe. The occasional occurrence of B. coli in the
same quantity is not considered seriously, but their
presence in 10 c.c. continuously, or in less than that
amount occasionally, is not considered favorably. Con-
demnation is usually reserved for a field inspection to
determine if possible what portion of the B. coli are of
human origin.

_ Jowa.—lowa presents the interesting situation where
chemical standards adopted for the waters of the state
several years ago, have been abandoned, following the
collection of information showing their inadequacy.‘

A résumé of reports received from over thirty state
health departments shows the varied interpretations placed
on bacteriological analyses, and the relative importance
given to sanitary survey of watersheds in conjunction
with analyses.-’ :

If the standards- of the U.S. Treasury Department
must apply to all water supplies. used in interstate traffic,
and if, as experience has clearly shown, supplies used by
railroads can conform to Treasury standards, the interest-
ing contention is presented t‘hat all public water supplies
should conform at least to this standard.

Sl *
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If all supplies do not measure up to this standard, the
regulation works an injustice on a few supplies, and does
not accomplish a general improvement in the water sup-
plies of the country, as might otherwise be the case.

If there are two towns, located orfe on either side of
the state boundary, designated as A and B, A heing a
watering place for railroad equipment, and B being a
way-station, according to existing- legislation, the supply
of A must conform to the Treasury standard, and the
supply of B can be anything that the state and local
officials will permit. .To make the water supply of A
conform to the standards, has, in all probability, placed
a burden either on the water company or the taxpayers of
the municipality, and has correspondingly improved the
welfare of the town. Is it equitable to require A to go
to this expense and not to impose a similar obligation on
B? On the other hand, in justice to the consumers at B,
should they not be afforded the same protection as those
at A?

It is appreciated that in suggesting the fedsibility of
adopting tentative minimum bacteriological standards,
that the principal objection to such procedure is the in-
ability properly to consider the sanitary: surroundings of
the source of the water.

The abundant good that has been accomplished on a
relatively few supplies, following the establishment of
Treasury standards, however, would indicate that a con-
siderably greater number of supplies could be improved,
should minimum standards be promulgated for all of them.

Whether or not we are governed by arbitrary or ten-
tative standards, more or less definitely fixed, those who

in the course of their work are called upon to interpret -

large numbers of bacteriological analyses, unquestionably
are governed by standards that they have set, upon which
the interpretation is based, and this interpretation is
made, first, without reference to a sanitary survey; and,
secondly, in conjunction with a sanitary survey to de-
termine, if possible, the sources of any apparent pollution.
But these personally established water standards vary
with the individual’s interpretation of the analyses.

A water showing coli in 1/10 C.C. regularly will un-
questionably be condemned, as would also, without doubt,
a supply usually showing coli in 1 c.c. 3 )

A water showing coli frequently in 5 c.c., and oc-
casionally in 1 c.c., would very likely be rejected by most
sanitarians, although the frequency with which such sup-
plies are furnished to consumers, without rigorous steps
being taken to improve the quality, is surprising. ¢

"When we reach a water, however, with coli present
frequently in 10 c.c. quantities, and occasionally in smaller
amounts, the interpretation of the analysis lies very
largely with the individual, and may be rejected or passed,
in accqrdance with the individual’s standards.

Although the difficulties of arbitrarily establishing
any minimum bacteriological standard are appreciated
fully, it would tend greatly to improve the quality of a
great number of supplies, if minimum standards adopted
‘after careful investigation, were to be officially pro-
mulgated by this association.

Should such standards be available for water com-
panies, commissioners, and consumers, a definite object
would be established, and the best results in any line of
endeavor are secured only when a definite objective is in
view. .

On the other hand, should such minimum standards
be established, being intelligently drawn, and formed only
after due consideration of geographical conditions, they
would unquestionably aid the supervising health officials
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in' dealing with the recalcitrant water vendor, for Wt ’Waﬂlg
state sanitary engineer would have a definite Object'," map
that he could order the vendor to reach. ] Vate
Although the United States Treasury standards A or n¢
high, as compared to many water supplies in this couﬂgzsf ‘Meny
and although a large number of waters of our bigger e out,
better-known cities would not at all times conform 0, 2§
Treasury standard, it is not high as compared to ¢| teng
standards " existing in European countries and  the ¢
Britain. / ’ " Upo
It was expected that a considerable fund of authegw‘ fury
ticated information would be available to incorporat€ & IOuﬁ
this article to cover standards prevailing in th af | Tidic
countries, and the limits of bacteriological content thﬂ‘ Vail;
are considered good practice. Presumably, this inff)l’fr1 % he
tion has been lost in transit and will have to be in 3 in§tz
porated subsequently. Many English waterworks mﬁ?ﬁ“or
however, contend that the total bacteriological conté | Whil
after 24 hours’ incubation at 37° C. should not be mooo;r Woy,
than 50 per c.c., and that colon should be absent in %8 Othe
c.c. quantities after 72 hours’ incubation at 37° C., a‘ﬂ; tog
some even go as far as to aim to have ‘colon absent ™
200 c.c. after 72 hours’ incubation at 37° C. 0{ Wor
An examination of the ““Twelfth Research Repol:t ol as
the Metropolitan Water Board,”’ of London, would o gen
cate that the settled, stored and treated waters of vari® | sive
supplies before filtration, were comparable bacteriOlqg | sup
cally with some of our American water supplies as ¢
livered to the consumer. .0; Priy
In advocating the adoption of minimum bactef*™ By |
logical standards of water, the object in view would,d'eﬂ ini"
to improve the poorer supplies, and to establish a Wi Qog
by which non-technical waterworks men could apprd 5‘% all
their supplies. To establish standards not so much :QJ Stay
an arbitrary means of appraisal as an incentive to sect . cop
better water supplies. o
It is therefore suggested that consideration be glveﬂ___\;l the

to the appointment of a sub-committee to determine ts,". - Wit

practicability of adopting standards similar to the .be ;t ag;
Treasury standards for all waterworks, whether they ™ I
used for interstate traffic, or not.

oK of
Non-technical Standards.—Technical standards 33  Cor
easily explained in scientific terms intelligent to tho” | an

familiar with their, use.  Non-technical standards Aﬁ" - aby
more difficult to explain, but may be defined as the attitt i | Do
of the non-technical man toward a water used for dome%tl‘l"‘ il
purposes. These may well be divided into two classes’ | beg
(1) The standards of the non-technical waterwor Wik zs

0]

L

(2) The standards of the consumer. e

It must be ‘realized that there are a very vast numb‘;;' e
of waterworks men in this country, not members of tht’L y Wz
association, who do not know to any extent the neces.slﬁsi g
of a pure water supply, and to whom the colon baC‘Hl !
and bacterial flora in general are unknown. Fortunatél!! ‘I of

the number of waterworks in charge of this type of Mm% | "-fa:

man. "L.

is fast diminishing. - ef’j”"j w;
The only reason that so many non-technical wal fe Sy
works men are entirely unfamiliar with the need of % © o
water, and the care and vigilance that must be uSeddu,':u th
secure a safe supply, is that they do not know the fun®® |
mental reasons for a safe supply. X
Two instances are worthy of mention :— A

A certain’surface water supply in New England “%’;”1 :"
investigation, following a typhoid epidemic, was alm? |
definitely found to have been polluted by a typhoid car® ‘l o
hunter. The State Board of Health representative, ﬁ
to install a temporary treatment plant, was ordered 9




me 3% | May 241917
for " the pumping station by the water commissioners, who
object! malted, on him in a body, to inform the Board of Health
wan that’ they were running that waterworks ; that the
ards 8% orater supply suited them; and, State Board of Health
countriger (1O State Board of Health, he could not install the treat-
yger and oﬁnt plant, and the only thing he could do was 1o get
m to, e U, Which, having no authority under the law, he d{d-
to the The second instance is that of a waterworks superin-
d Grett :endent of a small municipality which was required Dy
- éle State Health Department to install a treatment plant.
authe®d 2POn the arrival of the representative of the company
yorafe | IMishing the purification apparatus, the superintendent
o the# Oundly ahysed the State Board of Health officials,
ent hét nd.!?med the neéessity of treatment, in spite of .the'pre-
inform® valhng epidemic, and informed the representative that
e inool"l .“ Was not going to permit the State Board of Health to
ks me | SStall any more contraptions that would mean moré work
corltent ' ‘:r. him; and that although he would treat’ the water
be mo ‘whlle the State Board of Health man Was a.round, he
t in't .;)t(})luld pay absolutely no attention to the‘eq}.upmgﬂt ?t
G €r times. Subsequent experience has indicated only
hsent well that he carried out this threat. 3
Such attitudes on the part of non-technical water-
eport aor’ S men are only too familiar to those whose work has
1d ind" S its'foundation the improvement of water supplies 10
yario® 8€Neral  and it can be combatted only by 2 most aggres-
.riolog”} ¢ educational campaign which properly should  be
. a5 &) "Pervised by this association. "

: . Contrast with this attitude that of the progressive
acterio’ Pivate water company or the water department conduc"ced
ould P | *Y a technical man, or by individuals who realize the vital
a g“’,d Mportance of their work. The 1arge, progressive water
ippra;sﬂ f“l}anies or departments take every possrble means at
yuch #4 ::l times to improve their water supplies; to TaBe i
) sectf® ¢ a0dards by which they are appraised; and, by which tl;e

I t:gﬁumers “are influenced. Such water COmPamesyl cz;
givel & 4 *0g the consumers frankly ‘nto their confidence, Pid
ine the‘t W'emsElves on such a firm foundation as to e ahle tﬁ
1e U}i l I;};Sta“d whatever adverse criticism may be élrecte

they Pl 0st them.

of | T}}e experience of the Indianapolis. Water Comf'[)gﬂli’;
rds Ao ndianapolis, Ind., which has taken its patrons mu :
, thos® ' 'ann dence in regard to the treatment O_f 1ts wa;er st}I:El Y
ds A% 1 ap. '3 established a reputation in Ir.lc}lana (?f urnth ng'
\ttitud? ‘ lot, lutely safe water under all conditions, 15 o yan
omeste With, This confidence has carried: the. wafel con(lipha};
sses i l e Out criticism through two severe epidemics ans well
rwork® | ag D invaluable in the matter of dollars and centsfa R

(: 800d-will. A similar attitude on the part © :

) Mpanies has had a comparable result. e i
Jumbe’ " de Is it not incumbent upon this organization ftoev:?
of th® AVOr to create a similar attitude on the part © y
:cessitf"ﬂ der vendor? . !

Sacilli® The water standard set by the consumer 45 fox:dthe
natelf! l %l])st part one of appearance. 1f a water o turb:i’ (t);
of ma | ¢ Ored, he is usually satisfied. Unless  ‘his  1mme lsre

wmlly has been vitally touched by the effects of ﬁ? u:)]fpthe
wate sy €T supply, he is not solicitous about the quaty, Mr
fsafe JOI}: ly. This matter was discusse at length mf :
sed 101§ "SOn’s paper, “The Typhoid Toll,” p}»egented (li)e or«:
fund® a ¢ last annyal ' convention: of -this association anc Wa

Plified i the printed discussion of thz}t paper. o

With he consumer is, however, inextrlcz:ibl)’fof‘):“watef
dup?® | sup the establishment of higher standards i nanded
almost 1 &"ndp]y' To obtain better water supplics: mo'?ery company
carri®f | Can 4 considerable quantity of if- A S ! CRpense
; et iot improve its supply without mcufrmg edprates,
ed O ‘ ®h should hring return in the shape of AnQress 5
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and increased rates can only be obtained with the partial
consent at least of the consumer. * Similarly, municipal
supplies, if improved, increase the tax rate, and here
again the consumer is the court of last resort.

: The complacent and erroneous impressions that many
water consumers have in reference to their supplies must
be eliminated by careful, painstaking publicity and educa-
tion. In discussing water supplies . of various com-
munities with non-technical men and water consumers,
one is frequently advised that the water supply is the
purest in the country; that it is 99 9/1o per cent. pure;
or, that it is well water that never sees the light of day
and is absolutely safe. The individual cannot be blamed
for resting secure in these assertions, for he does not
know better,

Most of those present at this meeting, in going into
a strange city or town do not drink the water furnished
until the nature of the supply has been ascertained. Many
of us abstain from drinking water when on road trips,
even in territories where other liquid refreshments are not
easily obtained, simply because we appreciate the pollu-
tion that a water may carry and the danger that may
lurk in a tumblerful. The average consumer, however,
seldom gives this matter a thought, because his training
has not taught him to'do so.

Should this association be instrumental in making the
water consumer stop before he draws a tumblerful of
water and inquire as to the purity of that supply before
he drinks the water, it would have a tremendous effect on
the improvement of water supplies.

A more complete and masterful presentation of the

* value of pure water than that contained in Mr. Johnson’s

paper, ‘‘The Typhoid Toll,”” was probably never presented
before any association. In it, Mr. Johnson, in his ad-
mirable manner, tells us that more people are killed every
year by typhoid fever than by railroads. The water con-
sumer will stop and look before he crosses a railroad
track ; we must make him stop and think before he drinks
a glass of water. Mr. Johnson has:shown us that a pure
water supply is a good dollars and cents business proposi-
tion—why not treat it as such? Why not pattern our
conduct as a waterworks association after that of a
successful business organization? Are we not all of us,
waterworks superintendents, engineers, chemists, bac-
teriologists, manufacturers, or what not, offering our
services and our product—water—to our final customer
__the consumer? Being honorable men, we want to give
him the best that he will pay for, and he will only pay for
the best when he is educated to its need. With the con-
sumer educated, and demanding the best in water sup-
plies, there will be no further danger from the non-
technical, disinterested, or slovenly waterworks vendor,
for he will not be permitted to do business.

Looking at this matter, then, as a business proposi-
tion, seeking to find a market for a water supply of higher

standards than most of those at present furnished, should

it not be approached in the same manner as any success-
ful business campaign? Given a good product for which
there is a market, the success of any business depends on
pringing that product to the attention of those using it,
and that can only be done by advertising and publicity.

Why not have this association act as an advertising
or publicity medium to obtain higher standards on the
part of the technical and non-technical waterworks man
and also the consumer? Begin with the consumer—ad-
vertise to him the value of better water so that he will
demand the best, and be willing to pay for it. Then he

will get it.

g’.
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The efforts toward improvement made by vendors of
water used in interstate commerce, which could not be
certified under Treasury ruling, are significant of what can
be done under compulsion. How mugch more could be
accomplished if the consumer was the compelling force
all over the country?

We are all familiar with the progress made in cam-
paigns to secure better housing, better factory conditions,
better environment for employees, and protection from
occupational diseases. We are also familiar with the tre-
mendous strides in the anti-tuberculosis campaign, and
the many exhibits used to educate the public along these
lines. Many state health departments have . travelling
exhibits in charge of medical or technical men, which tour
their states to give the public visible evidences of the
results obtained from money they have expended.

Are we not lacking in the fulfilment of the highest
objective of this association unless we endeavor by every
means at our disposal to educate the general public as to
the value of pure water? Are we not stultifying the in-
fluence of Mr. Johnson’s paper if we confine it, for the
most part, to the technical waterworks man? Should
we not see to it that its contents are advertised broadcast
as a good business proposition?

Let us suppose that graphic illustrations of the value
of pure water were to be incorporated in every public
health exhibit in the country; were to be made part of
travelling exhibitions; to be incorporated by the boards
of education in instructions given in school rooms, and
disseminated by every educational medium—it would not
be long before the demand for better water would be so
insistent as to cover the entire counfry.

And, with the objective of creating this demand, on

the part of the consumer, and thus offsetting the dele-
terious influence of the careless water vendor, and to
support the technical waterworks man in the promulgation
-of higher standards of water supplies, this suggestion is
offered: That this association appoint a committee to
consider the feasibility of a joint board to consist of four
members, one each appointed by the presidents of the
American Water Works Association, the New England
Water Works Association, the American Public Health
Association and the Water Works Manufacturers’ As-
sociation; these four men to appoint a publicity or press
agent, who might well be one of the secretaries or editors
of those associations, whose sole duty would be to spread
the propaganda of better water supplies. There are
many problems presented,—the cost of broadcast publicity
at first would be prohibitive, but intensive advertising
campaigns could easily be conducted’in certain localities.

Sub-committees could- be appointed to confer with
various state departments of health, covering publicity in
their territory. Other’sub-committees could be appdinted
in some states, if necessary, to endeavor to secure legisla-
tive enactment to protect water supplies, and create an
interest in the subject. Arrangements could be made
with some of the larger private water companies to ad-
vertise steps they have taken to protect their supplies
along the lines_previously mentioned as having been
undertaken by the Indianapolis Water Company. Other
sub-committees could make arrangements with the boards
of education, libraries and exhibits.

This is a tremendous undertaking, but unquestion-
ably it is worth while. It is a campaign which would
take years to properly cover the country, and it is not to
be expected that the tangible results would be immediate.
That the end to be accomplished is a good one is beyond
dispute, and in aiding to spread the gospel of Pure Water
this association will fulfil its highest function.
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‘ruary, 1916, amounted to 25,446 cars, and for t

DEFICIENT RAILROAD FACILITIES.

ority

Some striking statistics are contained in th'e.mai b |
report of the Railroad Inquiry Commission, sign {ack s
Sir Henry Drayton and Mr. A. M. Acworth, as to thed%aﬂ | ’

a o

of rolling stock and other facilities so far as Canis

railways, with the exception of the Canadian Pacii® s
concerned. The effect of deficient railway facilities “p:;ﬂ dh .
the country’s business, it is pointed. out, is very: seri® ' f
It is best shown in a period of stress, whether the $ et t 1
is due to traffic congestion or is the result of bad We& y ;
conditions. |
“February last gives a good example,”’
report. ‘‘The traffic was very heavy; embarg
the rule and not the exception; weather conditions pad u
worse than usual even in winter. The Grand Trun riv
handled over the lines in its Ontario district in Febfuanly " :
1916, 318,532 cars. Last February it handled ot‘h‘ 5
195,120. In its Eastern district in February, 191% it
company handled 210,914 cars; and in February © ¢
year only 109,507 cars. This failure has occurre :up‘ B
period when the demands on the country for f e
plies, munitions of war and other articles used %7 o =
Allied armies, are extremely heavy. The situation Lsdiztc' '
which calls loudly and insistently for an imm
remedy. . el
«Ip fairness to the Grand Trunk, it should be P‘?mthe ,
out that congestion inevitably causes a falling © -
volume of traffic handled. Cars which are insistef{ﬂgable" R
quired for the necessities of life, such as coal, peris e
foods, live stock—and under present circumstances = e
tions——have at all hazards to be got forward. This nPre’ ‘
sitates greatly increased yard-work and switching: " e
ferential treatment of any one class of traffic alway® o
tards the general movement, and so adds fur
congestion. ' . 115
““The Canadian Pacific is a well-organized 1in® g
movement also fell off in Eastern Canada. Its th aﬂd_ '
tricts probably most nearly comparable to the ra'nd I
Trunk’s Eastern and Ontario Lines are its Ontar!odiﬂﬂ :
Quebec Districts. In February, 1916, the Ca“ad i ’
Pacific handled in its Ontario district, 92,255 €ars ?%led, v
1917 only 80,414 cars. In its Quebec district it hafo -
in February, 1916, 130,045 cars, and in Februarys 93‘;‘6:", i
only 96,464 cars. The resultant percentage decreas®”

’ f,he \
says %
0es weré ‘

O

25 i
for the Grand Trunk in its Ontario division 39'37;;
cent., and for the Canadian Pacific Railway in its OF “ug
district 15.58 per cent. For the Grand Trunk )
Eastern Division, and for the Canadian Pacific i ?ef i
Quebec district, the percentage decreases are 4° 4

cent. and 25.82 per cent. respectively. "cff‘

> £h

“At a later page of this report we refer 10 anotaf' i
connection to the fact that the Intercolonial has ngﬁaﬂd-;
minals ofits own at Montreal, but uses those of th mmﬂ""
Trunk. The congestion of February was more 4 ter’ i ‘
congestion than a.rail congestion, and the Interc® o
business out of Montreal was directly affected by theloﬂiﬂ‘ l
gestion of the Grand Trunk terminals. The Interc? Fer
& ]

sﬁf%?
s€
ol

movement in the First Division out of Montrealhl
e

month in 1917, to 15,628 cars, a percentage 'dec{";@“
el i

5 0

1

)|

38.58 per cent. The Intercolonial system, howeV
whole, had a movement, in February, 1917, © I"ﬁ,-".:' |
cars, as compared with 66,510 cars in February, 19 e
percentage decrease of only 22.83 per cent., while o
Grand Trunk for its entire system handled, in F }2?;’91'[1"‘,{
1916, 652,358 cars, and in the same period 7 M’"’l
402,133 cars, a percentage decrease of 38.35 per O
!
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- Superintendent, Collingwood Water 2
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COLLINGWOOD PUMPING STATION.*

——

Stapleton, -
nd Light Commissions

By E. J.

HE waterworks of the town of COlliﬂgWOOd was
. frst installed in 1889-1890: A 'pumping station

was built on the Georgian Bay, 250 feet from the

shore and a mile from t
formation of the earth was lim
vated and the water was éipe
feet by 24 feet, which was €X
house floor, the bottom of the well being 14
lake level. 4 ;

Two steam pumps “‘compoun
capacity each were purchased from
Works, of Walkerville, and connecte
means of suction pipes. These pumps

mission from that time until last summer,

driven turbine pumps Were installed.
of 7,01

pump

47 of 1,500,000 gallons

the Kerr Engine
d with the well by
have been in com=
when electrically

o. The average

Collingwood has a po ulation
v Pl 6 was 770,090 gallons.

daily water consumption for 19!
the coal W

cost O
tion showed de
2s being pum

as brought in by
f the fuel was
ficits that
ped with

When pumping by steam
Water and the average yearly
$4,300,000. Each year’'s operd
could not be avoided while water ¥
steam and worn out pumps

(

Chiorinating Plant at Collingwood: capacity, 10 0Unoes
' an hour

he Water and Light

rttot :
# that these deficits

The writer submitted a r€

d Mmission early in 1915 * owing y
. ®ould be wiped gut bygtl'slé use of electric pumps- The
el :
ntario

B *From Hydro-Electric Power Commission of O
e ulletln./ )
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matter of layouts and type
cussed with the engineers
Commission and afterwar
ing that 2 sing
Imperial gallons capacity be installed, t
direct connected to induction motors of 75
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s of apparatus was later dis-
of the Hydro-Electric Power
ds I again reported, recommend-
le stage DeLaval pumps, each of 1,000
he pumps to be
h.p., 2,200

driven Pumps at collingwood. Also showing

Electrically-
pboard and Vventuri Meter in Background.

Switch

volts. The piping was arranged so that the pumps could
be operated either separately or in parallel for domestic
purposes, and in series for fire use.

It was also found necessary to build a new well to
receive the gravitated water from the lake. The rock was

excavated to a depth of 16 feet below the lake level and
a well was built, the inside diameter of which was 12 feet
by 25 feet deep. The well was built of”Portland cement,
5 to I. The walls of the well are 15 inches thick, rein-
forced. The top of the well is 8 inches thick, rein-
forced with a m_anhole opening 4 feet square. An iron
ladder, was also built into the walls of the well.

The frazil ice in the lake sometimes chokes the
strainer at the mouth of the intake pipe, and whenever
this happens the water immediately commences to fall in
the well, so that for the guidance of the engineer on duty,
a float was installed in the well, to which was attached a
flexible wire rope, conducted over pulleys to a counter-
weight suspended in the pump room.

A Jefferson bell-ringing transformer was purchased
and connected with the lighting system of 110 volts to an
8-inch gong- It is so arranged that, as the water falls in
the well the counterweight in the pump room rises and
automatically closes the switch, which rings the gong.
This alarm gives the engineer plenty of time to open up

an emergency shore valve on the suction pipe before there
is any possibility of the pump impellers being left in

operation without water.

The well compl
and motors cost $7,

ete cost ?2,000. The turbine pumps
i38. This tender covered the cost of
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the pumps installed, which included in addition to the
pumps, 2 Crocker-Wheeler 75 h.p., 2,200-volt induction
motors, with a 25 per cent. continuous overload guar-
antee, also the compensators, oil switch, integrating watt-
meter, the necessary piping connections and valves, in-
cluding two 12-inch suction pipes and a 14-inch Venturi
meter. The local commission purchased and connected
up some 250 feet of 14-inch cast iron pipe, connecting
the discharge from the turbine pumps with the discharge
from the steam pumps and force main. It also erected a
brick building with a pitch and gravel roof and did all the
necessary rock excavating for the pipe trenches, building
the necessary foundations.

After the installation was completed an official test
was coaducted on the pumps and motors. The electrical
end of the test was conducted by Messrs. Fisher and
Dandene, of the Hydro-Electric Power Commission, and
the pump tests were in charge of Messrs. Chipman and
Austin, of the Turbine Equipment Company and also the
writer. The efficiency and power factor of the motors
slightly exceeded the guarantee given hy the Crocker-
Wheeler Company. The pump readings were checked up
with the readings on the Venturi meter recorder.
recorder indicates the ratio of flow from hour to hour.
The results of the tests made on the pumps also slightly
exceeded the guarantee given by the Turbine Equipment
Company.

The total cost of the installation, including founda-
tions, excavations and a brick building, was $13{777.91.
Debentures were issued for $13,000 twenty-year term.
The debentures realized $13,480.69 and 57 per cent. in-

terest.. The yearly fixed charges on these debentures is”

$1,087.83. The approximate cost of electric power per
year is $1,500. Coal for heating the building and carry-
ing 40 pounds steam on one boiler as requested by the
underwriters, approximated $450. In other words, the
$1,500 here mentioned is only transferred from the water
department to the electric department and goes back to
the ‘users of Hydro in the way of a reduction in Hydro
rates; thereby effecting a cash saving in electric power
over steam of $3,850 per year, and an actual net saving
to the waterworks system of $2,350 per year.

The motor-driven pumps are not operated during the
local peak hours, unless, as frequently happens, such ad-
ditional load can be carried without affecting the maximum
monthly peak on the town system. When such conditions
exist, however, the pumps are operated 24 hours daily for
the remainder of the month.

The intake pipe extends out into the lake 1,000 feet
in a depth of 15 feet.

A chlorination plant has just been installed at the
request of the local health board. The plant is the liquid
process, model F, gravity type, regulating apparatus with
a capacity of 10 ounces per hour, having a sight reading
meter graduating from !4 ounce to 5 ounces per hour
under 25 pounds back pressure. The chlorine is pur-
chased in 100-pound cylinders from the Electro Bleaching
Gas Company, of Niagara Falls, N.Y. The object of the
health board in authorizing that the water be sterilized
was to guard against any possible infection which might
be caused by pollution from boats and also the spring
and fall freshets.

The Canadian Government Railways recently placed an
order for fifty locomotives with the American Locomotive
Company. ‘ \ v

The Council of the Canadian Society of Civil Engineers
has approved of the change in name of the “Regina Branch”
to that of ““Saskatchewan Branch.”

/7
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THE ELECTRIC FURNACE.*

By Leo G. Denis, B.Sc.,

Hifdro-Electric Engineer, Commission of Conservation.

The use of the electric iron and steel furnace has
made exceptional progress under war conditions. When
the demand for steel exceeds the supply, and junk piles
are searched for available metal, the electric steel furnace
experiences a boom because it is capable of making an'ex=
cellent quality of steel from a comparatively poor quality
of iron and steel scrap. As more and more careful con-
servation of natural resources becomes necessary, elec-
trical processes steadily gain ground because of their
greater economy in the use of raw materials.

At the beginning of 1916 there were 73 electric steel
furnaces in the United States producing 100,000 tons per
year; to-day there are over double this number with 2
yearly production exceeding t,000,000 tons. These fur-
naces require in the neighborhood of 150,000 h.p., one of
the largest single installations having a total capacity of
70 tons in units of 15 and 20 tons. ;13

The relative growth in Canada is even greater; the
electric furnace steel production has increased from 61
tons in 1915 to 43,790 tons in 1916. In Montreal alone,
according to figures supplied by the Civic Investment and
Industrial Co., there are in operation, or being installed,
11 electric furnaces requiring a total of 17,000 h.p. The
larger furnaces, when fed from high-tension lines and
properly controlled, offer no serious disturbances to their
circuits, but a plant of less than 3,000 h.p. capacity should
not attempt to carry single-phase furnaces of 4oo k.w. or
over. The possibilities as an off-peak load are good as
the usual length of heat is only about three hours, which
condition would adapt itself excellently to a limited service
operation. The furnaces can be operated economically
at from 1c. to 1%c. per k.w.h. and such rates aré now
in force in many Canadian centres for ordinary services
such as house lighting.

s,
]

*From ‘““Conservation.’”’

G.T.R. WILL OPPOSE NATIONALIZATION.

The Grand Trunk Railway is opposed to the nation-
alization scheme outlined in the Drayton-Acworth report.
A. W. Smithers, chairman of the board of directors,
arrived in Montreal last week. Newspaper reports staté
that the London board of the G.T.R. resent the references
made in the report to the finances of the Grand Trunk.

It is said that they will fight the nationalization. of the
and claim to have the financial resources tO

G LRy,
make any required improvements or additions to equip-
ment. It is understood that a Canadian board in charge
of policy and management will be forthcoming if the road
remains an independent company.

It has been reported in Washington, D.C., that negotias
tions looking to the purchase of more'than $100,000,000 worth
of railway locomotives, cars, rails and other equipment in
the United States will be one of the main purposes of theé

Italian war commission, which is expected to reach that '

country in about three weeks. A large part of the $100,000,"

ooo already loaned by the United States to the Italian govern:

ment also is likely to be spent for railroad materials, an
orders probably will be placed during the Italian commis-
sion’s stay here. Ttalian railwayvs, which are government-
owned and operated, are reported to be suffering greatly from
lack of equipment since most
supplying the roads now are making munitions.

\

industrial plants formerly
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NEW BUSINESS TAX ACT.

HE business profits war tax act, which came iqto

force in 1916, will operate until 1918. Under its
provisions, incorporated companies were taxed 25

per cent. on net profits exceeding 7 per cent. upon
capital employed (throughout the accounting period) of
50,000, or over. The profits of a business owned other
than by an incorporated company, Were taxed 25 per cent.
on net profits exceeding 10 per cent.

also to businesses with capital

The taxation applies
ons to the extent of

less than $50,000 and making muniti
20 per cent. of their output.

The amendment to the act, introduced by Sir Thomas
White in the House on May 1st, 1917, changes the
fixed tax to a progressive one. A company’s profits up
to 7 per cent. are exempt. On profits from 8 per cent.
to 15 per cent. inclusive, 7 per cent. is exempt, the Baidnes
being taxed 25 per cent. On profits exceed_lng L5 pek
Cent. to 20 per cent. inclusive, 7 Per cent. is exempt,
Per cent. will be taxed 25 per cent. and the balance (I(l;)t
exceeding 5 per cent.) will be taxed 50 Per cent.S n
Profits exceeding 20 per cent., 7 P¢T cent. is exempt, },)e(;
cent, will be taxed 25 per cent., 5 P€r cent. will be.t?‘\e
50 per cent., and the remainder will be taxed 75 Pe! cent.
How this progressive tax works on the profits O‘f . cor?-
Pany with cdpital of $100,000, for example, 15 et
the accompanying table. ’

Capital employed includes (a)
of a company paid up in cash (or a f .
stock if issued against any other consideratl
(b) actual unimpaired reserves, Of accumula
An incorporated company’s capital (plus unimp e
Sérye, rest or previously accumulated profits if ;15 rioa
Capital) existing at the beginning of the accounting p«z.on
is the basis for the allowance of the 7 P€T cent. exemption.
vides that the incre
aid by the perso
accounting Per

The tax, therefore,
mber of com-

amount of capital stock
a fair valuation of such
on than cash);
lated profits.
paired re-

ases in the
n owning
iod end-
will

The amended act pro
tax “‘shall be levied against and p
Such husiness for each and every
ng after December 31st, 1916'”

Cover most of the year 1916 for a large nufo N s e
Panies, hut those whose fiscal years confor '
: il , ; onal taxation during

Calendar year, will not pay the additi
the latter part of 1910. The tax apparet
for the full year for each company from t
the accounting period. Where the comp
January 31st, 1917, the tax commences
Ist, 1916. \

g In the original

€vied for three years upon th
dCcounting period (fiscal year)

ividends received from the stoC g

i the

COmpany taxed under the act, were not mclude(: mroﬁts
Profits faxed. Reasonable deductions from gross pProe

iati owed.
or depreciation, renewals, €tC:, were all

The periods during which the tax was payable upnfiﬁl-‘ b
t}}e old act were as f(;ll()W: Any company, firm or ]tWO
Vidual which was liable on July 15t 1916, to a tax (;ln e
O more accounting periods covering two years, lil € a-
COvering the first twelve months could be paid on ovetr;:s
Cr 1st, 1916, the tax covering the second twelve m’ont
o0 November 1st, 1917 ; and the third and last year's tax
2" November 1st, 1918. Interest at 7 Per cent. is charge-
%1€ on taxes in arrears. '
: The amended act applies t© all §n§0fp0rated Ci?f:j"
Panies or private firms to which the original act appiec:

atly is computed
he beginning of
any's year ends
from February

etroactive and to be
e net profits shown to any

after December 315t 1914.
k of any incorporated

act, the tax was I
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2,500
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2,500
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5,000
5,000
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2,000
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2,000
2,000
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2,000

The company will pay on the balance of its profits :
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REPORT SAYS GOVERNMENT SHOULD CONTROL
NEW RAILROAD EXPENDITURES.

THE majority report of the Railway Inquiry Com-

mission expresses the opinion that instructi.ons
should be given by the government forthwith,
without waiting for further action on this report,
to the Canadian Northern and Grand Trunk Pacific
companies to discontinue all expenditure on works in
hand, unless and until express permission is received for
their continuance.

This part of the report continues as follows: ‘It
is to be anticipated that difficulties, more or less great,
will need to be overcome before a final settlement
can be reached with the Grand Trunk and Canadian
Northern Railway Companies. We realize that, if the
matter were dealt with in the ordinary manner, it might
be a matter of months, if not years, before a final settle-
ment was reached. The pressing public interest demands
that the matter be not so treated.

“We will enumerate certain other matters that will
not brook delay. In the West the Canadian Northern is
not giving, and is not able to give, adequate service to
the grain-growers in some important districts which are
dependent on its lines. The situation in the Goose Lake
district is highly unsdtisfactory. The branch is in bad
shape and is not fit to do the business offering. There is
absolutely no room for doubt as to the lack of freight cars

. and the resulting inconveniences, and even in many cases

distress. In the East the position of the Grand Trunk is
most unsatisfactory. Beyond question -the system im-
mediately requires at least 200 more locomotives and at
least 10,000 freight cars.: If coal famines are to be
avoided, and-the proper winter movement kept up, the
line from Burlington Junction to Fort Erie urgently re-
quires double tracking. The question of electrification
ought to be taken into consideration forthwith.

““If things go on as at present, the traffic conditions
of this year will in all probability return in an aggravated
form next winter. The old equipment will be a little
older, the roadbed will be in a little worse condition. And
the situation in Eastern Canada has been so bad this
winter, that there has been much difficulty, specially at
Grand Trunk points, in maintaining a supply of grain and
flour from the West. It is imperative that strong and
efficient action be immediately taken.

““Recognizing the probability of delays, caused by the
efforts of the companies to secure better terms from the
government, we think that, in order to protect the busi-
ness interests of the country, the government should im-
{nedlate]y put itself in a position to obtain orders appoint-
Ing receivers for the Grand Trunk and Grand Trunk
P§c1ﬁc systems. ~ We recommend that, at the present

sitting' of the House, an act be passed constituting the
Board of Trustees, so thit, in case receiverships are
necessary, the trustees may, on the application of the gov-
ernment, under its existing rights as a creditor, be ap-
pointed receivers. They would then be in a position to
take, through the courts, the necessary steps to vest the
properties in the Dominion Railway Company so as to
constitute the new system that we have recommended.
Should the companies show themselves ready and anxious
,to come to a prompt agreement, actual application to the
courts would of course not be made.

.“We feel that the appointment of receivers is not in
the interest of the country’s credit. It certainly is not in
the interest of the companies, as the evidence of this
report shows that the property of the Grand Trunk Com-
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pany, if it were put into a receiver’s hands, would leave
little or nothing for the shareholders. The result of court
proceedings would probably be to divest the sharehol_dfirs
of all interest, and to place the government in the position
to take, to the fullest extent, the advantages of their legal
position as holders of defaulting securities. But, .though
we hope receiverships will not be necessary, we think the
government must face the possibility. Wy

““In the case of the Canadian Northern Railway Com-
pany no proceedings in court are requisite. Under the
provisions of section 24 of the Canadian Northern Railway

Guarantee Act, 1914 (4-5 Geo. V., chap. 20), the Governor-

General-in-Council has power, when authorized by Parlia-

ment, to declare by Order, if default is made by the com- .

pany in payment of interest on the $45,000,000 guaranteed
securities (the interest on which is at present being found
by the government) that the equity of redemption of the
company is absolutely barred and foreclosed; and there-
upon the whole property becomes vested in His Majesty-

‘‘If receiverships become necessary, the advantage of
appointing the trustées as receivers is obvious. The
trustees, with the government behind them, and with the

approval of the court, would be in a position to operaté

the roads as a combined system, to purchase much needed
rolling stock, and to make essential improvements, in 4
way that no ordinary court receiver could do. Receiver-
ships in the ordinary sense would only result in greater
traffic congestion than ever, and in losses . .”. at large.”

SEWAGE TREATMENT ESSENTIAL.*

By Leo G. Denis, B.Sc.,

Hydro-Electric Engineer, Commission of Conservation.

Progress in water purification constitutes one of the
brightest pages in the history of sanitary engineering ifl
America during the past 25 years, but much remains to

be done both as regards its general adoption and its ap-

plication where local conditions call for. special treatment.
Apparently, progress in water filtration has been some-

- what retarded through efforts to make chlorination serve

as a substitute under conditions where it is not entirely

adequate. Chlorination has done much to improve public.

water suppliés. But it is not a cure-all, and its limita-
tions are far more clearly appreciated with the practical
proofs now existing than when academically recited si¥
or eight years-ago.

Under certain conditions chlorination secures public
water supplies of good quality without filtration. The

great difficulty lies in gauging the proper amount to b€

introduced. For many water supplies subject to chlorina=
tion without filtration, real difficulties are encountered in
so adjusting the dose of chlorine as to guard against ob-
jectionable taste and odors on the one hand, and in
adequate destruction of objectionable bacteria on the
other.

Present-day consideration of sewage disposal as re-
lated to water supplies assumes that the primary sourc€
of supply is not grossly polluted and that any sewage
affecting its purity has been treated in order that it$
filtration for domestic use may not be rendered ineffective
through the overloading of the filters. The methods
adopted must involve the recognized principle that any
water filtration process must begin by the treatment ©
the sewage before it is allowed to contaminate the sourcé
of water supply.

*From ‘‘Conservation.”’
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C€ment joints was in its infancy.

May 24, 1917.

CEMENT JOINTS FOR CAST IRON MAINS.

(Continued from page 438.)

also several thousand feet of 8-in. cast-iron pipe have
been 1aid in fine beach sand; all are giving perfect satis-
faction. An 8-in. cast-iron main with cement joints was
laid in filled ground (the soil being clay) with only 6 1ns.
of covering above the pipe when the line_ was put 1mn
Service ; the fill was then completed to 18 ins. above the
top of the pipe, and was rolled with a 14-ton steam road
foller, without causing the slightest seepage 11 any of the
joints. The rolling was done preparatory to paving the
street in which the pipe was laid. This was a very seyere
test of the merits of the cement joint. At the time this
rolling was done, had any seepage developed, it wiou!d

ave been readily detected, as the whole line was within
3 ft. of the edge of the fill. The fll was completed to 2
Width of 8o ft., 3 months later, leaving  the PIP€ 12 ft.

from the centre of the street.
In several instances a cast-iron main laid with cement

joints has settled 3 ins., or probably more o ioey (;r
filled ground, without developing any leakage. In fact
there is only one case that the writer can recall 'where‘ t'he
Cement joint was not satisfactory- This was 10 @ b-m(i
Cast-iron main on a dock, about 3 ft. from a railroa

track, Many joints in this pipe have develope,d seepage,
and some have small pin leaks, but the leakage is not con-
Sidered serious enough to warrant closing down the line
B econstructiont,  This' failure may.be due to faulty

1 - . i " Of
fonstruction, as the pipe was laid when the making ©
However, the main is

Situated so that it cannot be entirely covered.

Removing Cement-Jointed Pipes.—Fig. 5 ShOWtS in
Completed joint. The cement joint can be fahee aparr ég
‘a very simple and economical way- The pipe 12 ip t
about one-half, or a little below the centre. At.the 1011111
Where the original bell-hole was dug, the trench 1S usgae)y
Made wider on the sides (but not deeper U“delj t.he pl’I%hé
In order to permit the caulker to work at the ]Omt-l isel ;
Upper half of the joint is cleaned out with a cape-chise€l;

: ; ipe is
then, with tripod and blocks, the free end O}ist};:egl?fo:n

faised until the lower half of the joint brea
e / ; d out of the bell
he bell. The pipe seldom has to be pulle t?lle T ié

itself - out as (
he iemcnt stick to .the spigot
e entirely crushed in the bell,
t the bell with a capé-
igot with a

las it nearly always works
Owered. If portions of &
nd of the pipe, or fail to b
it IS a very simple matter to clean out t
Chisel, or knock the cement from the SP

ammer,

. On occasions, after a joint ha
In the line, it is necessary to cut'it ou
or laying a valve on its side; turning a
dlreFtiOII; adjusting a tee to conform t0 ©
AVoiding a sewer connection OF any ©
Qbsta(ﬂ“)~ Table 1 has been compiled fron
ACtual time spent in doing such work.

s bheen cemented tight

t entirely (such as
tee or Y in another

ther- unforeseen
) records of the

+ One Man to Dig Outa
Without Removing
from the Line.

Table 1.—Time Required f0
Complete Cement Joint,
the Fitting or Gates

i Time.
4 isr‘lz(;;ec ......... 18 minutes
A s a0 e
LT e e S 26 ¥
e G R S R e LAV S0l g
BB o I N R e 8 Ly
TR R e o e
1 s W RO AR B e 60

r meet a grade;,
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Table 2.—Data Relative to Cement Joints.

Jute per joint, No. of joints No, of joints

Size of pipe, Rings of jute in pounds per g4-1b. sack per 8-hour day
in inches. per joint. (approximate). of cement.* (one caulker).
4 2 0.14 24 50
6 2 0.19 18 42
8 2 0.24 14 34
10 3 0.43 11 28
12 2 0.51 8 24
14 3 0.58 7 20
16 3 0.66 6 17
18 3 0.73 5 14
20 3 0.80 4 11
24 3 0.95 3 7

*Including the 20 per cent. of cement wasted or left over.

The writer has never cut out a joint on a main of
greater diameter than 16 ins. It is fair to assume that
to cut out the upper half of a joint, for the purpose of re-
moving a pipe, would take only one-half the time indi-
cated in Table 1.

At Long Beach unit costs have been kept on all con-

struction, covering nearly the entire 60 miles of cast-iron

water mains. Table 2 has been carefully compiled from
these unit costs, and presents data concerning cement

joints.

(L et v'

GOOD RESULTS OF ONTARIO GOVERNMENT RY.

The total mileage of the Temiskaming and Northern
Ontario Railway in operation at the end of 1916 was 454
miles, according to the fifteenth annual report of the road.
The total operating revenue was $2,138,121, as compared
with $1,550,403 in the previous year,, and the operating
expenses were $1,594,177 in 1916, as against $1,356,049
in 1915. The net operating revenue, therefore, was
$543,944 in 1916, as against $194,353 in 1915. Total
earnings were: $528,705 in 1916, $210,538 in 1915. The
payroll totalled $1,127,885, as compared with $953,209 in
1915, and $216,119 in 1903, the year in which the road
commenced operation.

Other figures are: Revenue per mile of road, 1916,
$6,508; 1915, $4,719. Expenditure, per mile, 1916,
$4,852; 1915, $4,128—a betterment in net revenue in
1916 of $1,064 per mile operated over that of 1915. Dur-
ing 1916 the commission spent $463,604 on equipment
and improvements, as against $112,000 in 1915.

SASKATCHEWAN BRANCH, CAN. SOC. C.E.

At a meeting of the Saskatchewan Branch of the
Canadian Society of Civil Engineers held at the Assiniboia
Club, Regina, on May 1oth, the following officers were
elected for the year: Chairman, L. A. Thornton, Regina;
vice<chairman, G. D. Mackie, Moose Jaw ; secretary, J.
N. de Stein, Regina; executive, H. S. Carpenter, E. G.
W. Montgomery, Regina; A. H. Dion, Moose Jaw; C.
i1 Yorath and Prof. A. R. Greig, Saskatoon.

It was decided to hold a public meeting at Regina
on May 25th, when railway problems will be discussed,
and a similar gathering will be held in Moose Jaw some

time in August.

The Dominion Government has spent $17,700,587.74 on
the construction of the Hudson Bay Railway and the Port

Nelson terminals.
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W. J. FRANCIS ADDRESSES SASKATCHEWAN
' BRANCH OF CAN. SOC. C.E.

Regina, Sask., May 1gth.—Walter J. Francis, of Mont-
real, who is a councillor of the Canadian.Society of Civil
Engineers, addressed the members of the Saskatchewan
Branch of the Society last week at the Assiniboia Club. Mr.
Francis told about the newer spirit now dominating the engi-
neers of Canada, who feel that they should take a more vital
interest in public life of the Dominion.

He called attention to the fact that there is not an engi-
neer member of the Senate or House of Commons at Ottawa,
and yet engineers are extremely important members of the
community, whose work is necessary to the building up of
the land.

The speaker then dwelt on the activities of the Society,
and said that it is now preparing a memorial which was to
be presented to Sir Robert Borden upon his return from
Europe, calling attention to the fact that large engineering
and other public works are being executed in Canada by
alien engineers and contractors, and also giving instances
of large public undertakings by Canadian engineers. Alien
engineers, according to Mr. Francis, are being employed on
the St. Lawrence River work and by the Dominion Railway
Board of Engineers, and even one of the largest corporations
in Saskatchewan is at present employing an alien engineer
in the supervision of its largest structure.

The speaker also mentioned the Lindsay Arsenal contract,
;ivhich was let by the Dominion Government to an American

rm.

“We shall mention in the memorial that in future the gov-
ernment will be held strictly' responsible for any similar
cases. We shall seek full recognition for Canadian engineers
from the federal and provincial governments,” declared Mr,
Francis.

Attention was also called by the speaker to the memoran-
dum which was recently presented to the government in
reference to the proposed plans for the industrial development
of Canada. A suggested plan had been drawn up by four
members of ‘the Society and Sir ‘Chas. Ross. One of the
practical results of this was the appointment of the honorary
advisory council on industrial and scientific research, which
had received a government grant of $200,000.

AM. SOC. C.E. CANCELS ANNUAL CONVENTION.

The American Society of Civil Engineers has issued a
circular to its members cancelling the annual convention
which was to be held June 12th to 1sth, 1917, at St. Paul
and Minneapolis, Minn. The circular states that on May 7th
the War Department authorized the formation of nine
volunteer engineer regiments for immediate service in France,
and this action caused the executive of the society to realize
that many members. would not be able to attend the conven-
tion, so it was unanimously decided that the wise course to
pursue was to abandon the 1917 convention. The next an-
nual convention of the society will be held at St. Paul and
Minneapolis provided that it is the desire of the membership
in that locality, and thereafter the rotation of place for hold-
ing the convention in the various districts of the society will
be maintained as previously. It is said that quite a number
of other United States engineering organizations which hold
annual conventions have taken similar action.

TO DISCUSS REPORT ON MONTREAL AQUEDUCT

A meeting of the ratepaying engineers of Montreal who
have been opposing the Montreal Aqueduct scheme, as at
present constituted, has been called to discuss the report
made to the city by Messrs. Vautelet, St. Laurent and Mc-
Rae. Controller Villeneuve is also preparing a report on the
same subject. A newspaper interview quotes the controller
as saying that so far as he can see the report concurs with
the opinion of the ratepaying engineers that the present
aqueduct scheme is impracticable. He remarked, however,
that only three questions had been definitely . answered by
the Vautelet-St. Laurent-McRae commission out of the seven
which had been submitted to them, the others being “‘in-
directly hidden’ in the body of the report.

-“in Canada.

! ‘ g |
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WALL ST. COMMENT ON RAILROAD REPO,RT--‘:“:V

The Wall Street Journal says editorially :—¢Further coB-

sideration of the majority report of the Royal Commission ap:

pointed to inquire into the railways and transportation ©
Canada does not make it convincing. It is clear enough that ‘
the commissioners acted in good faith and were free from
that taint of politics which is often the bane of public affairs
President Smith of the New York Central makes
a suggestion that may well come from one of the most
brilliant operating railroad men in the country, who knows
how the Canadian railroads should be run to work out theif
own salvation, and does not particularly know or care whereé
the money to do it comes from. The lack of indicated capit
supply is the weakest feature of his minority report.

“But the majority report, while sincerely disclaiming any
attempt at government ownership, goes much further thad
government ownership. The idea is to take 25,000 miles O
railroad out of politics and to do so by creating a self-
perpetuating committee to handle the most staggering rail-
road proposition even this continent has ever seen.

‘“Canada went crazy over railroad development and is noW
reaping the consequences. The attempt to save something out
of the mess is praiseworthy, but the suggestion of Sir Henry.
Drayton and Mr. Acworth that a non-political commissioR
could manage the proposition is visionary. Either the com- ‘
mission suggested would become more autocratic than gov-
ernment ownership itself in its worst form, or it would become
the tool of the political party in power, because the patronageé
of 25,000 miles of railroad could not fail to tempt the
politician, and there is nothing in the history of Canada tO
show that the politician would fail to succumb to the tempta
tion.

“Mr. Smith’s plan involves financing to an extent whiqh
he probably does not entirely appreciate, but at least it 15
sound railroad ownership on a common-sense basis, wheré
the stockholder could take his risks and lose his money Of
make his profits as fate might determine. The Drayton--
Acworth plan disclaims government ownership, which it can
well afford to do. It proposes to send good money after bad,
and to deprive holders of stock with no earning capacity of the
only thing that remains to them—their equity in the railroad
future.”’ .

EIGHTY MILLIONS FOR AIR DEFENCES.

“Before summer, Canada will have a $5,000,000 aviation
camp located at Camp Borden,” says “Flying,” in its Apri
issue. “It will be the largest permanent establishment ©
its kind on this continent. Fifteen ccncrete sheds 120 by
ft., lighted and heated by electricity, are now ‘being finished,
and when the barracks are done, the camp will accommodateé
about 2,000 men. This camp represents the first step taken
by the Canadian Government in establishing its permanent
air defences, for which $80,000,000 are to he spent. Hitherto
the greater number of aviators have been trained at Valcartiers

but this camp will soon be given up for this kind of works

on account of the short séason there, with its great amout
of snow,

“There will be 160 experienced military aviators constant:
ly on duty at Camp Borden, either trained by the experts ©
the Curtiss Company, or selected from 600 Canadian aif*
men now in service on the battle fronts of Europe. Thesé
600 men form an available 1eserve of pilots, who have hear
the shrapnel swish by them in actual battle, and know every
detail of organization, as well as the work to be done in the
air. Plans include training 5,000 aviators, but it is not exX:
pected that the training of more than 2,000 will be finished
this vear. As soon as pilots are graduated from the schoO
they will be 'assigned to permanent camps, which will bé
scattered all over Canada.”

HERRON BROS. GET JUDGMENT.

Justice Masten last week at Toronto gave judgment 11
favor of the plaintiffs in the suit of Herron Bros. vs. Can-
adian.Stewart Co. to recover go per cent. of the price of piles
said to be delivered to the defendants. - The latter argueé

that a large portion of the piles had been rejected by the ’

engineers of the Harbor Board.

L.

- T R T DR SR et AR



on
rrl]

5d9
te
en
to
Ty
k,
nt

T o~ et~ i S— e A R e —

fan tae care of its renewals, and ha

May 24, 1917.

y"l"""

MR. CHAMBERLIN'S STATEMENT.

. Mr. E. J. Chamberlin, president of the G.T'.R., has
SSued a statement to the public taking exception to a
Jumber of figures quoted in the majority report of the

allway Commission. At the time the report was }‘ssued
Ir. Chamberlin wrote to his shareholders saying, “‘At a
later date a full statement with regard to the company's
POsition will be made,’’ so it is to be presumed that the
Statement now given out, which occupies about three and
a half newspaper columns, is the full statement to which
Ar. Chamberlin previously referred and represents the
fu}l comment that the railway has to make upon the com-

Mission’g report.

If this is so, it is particula
telerence whatever is made to ¢
flances and but very little to the capital

Said to he required by the Grand Trunk Railway.®

Mr. Chamberlin’s statement is Fievoted er(“n:tlrelgi:;)
showing‘ how the G.T.R. compares with other ?na %
and United States railways from the standpoint 0f €qu P

I t the
Mment 2a i nd to pointing out tha
and business done, a P ission refers to

Wenty-one million dollars which the commi deferred
S being required for maintenance, aré nOt'anl Ifr es
Maintenance charges but partially deferred capita ct afgtht;.
1. Chamberlin’s figures regarding the equipmen (()i bt
I'Oad, business done and revenu€s received are nob o::xhe
Orrect, hut there will be considerable \VOI'ldeI' iy ell
Public as to why a road which has been doing SO W n
Should pe in any way backward in its expendlturszrﬁn
Sither maintenance or capital account. Mr. Chirr?l ared
Shows operating revenues of $10,983 per m_ll(;’ : htptrain
w'.th $9,593 for the C.P.R. He shows '5,673 _relgfor the
Mileg pL;r \mile of line, Compared with 3,511,

QP R.; and also 2,322 passenger frain milefs.Pgr ::éilet (l)i
i‘_ne, compared with 1,399 for the C-P-g' nii %‘iu%k could
O be based on these figures alone, the GTa adian Pacific.

IO4y998 is really

Vell he expeoted to be richer than the Can
enditures, and

Mr. Chamberlin says that only $13,
the tota] of the deferred maintenance €Xp g
at the remaining. $8,076,347 of the $21,1 Gsrcharcres
Y the commission as being deferred vmamtena_ncl 1 e;di:
Shoulq really be considered as deferr.ed Caplt?1 de}f?erred
fires. Of the $13,104,998 which he himself ca fi)r deli:
MNaintenance expenditures, $11,761,598 are ol O
hance of way renewals, and €ven of this sur dic
ital expendl

o amberlin says that $1,846,900 are trly cag)nd farm tile
tures, being - for tie plates, rail anchors

In Cuts, th l"li]\qu com-
It is to be hoped sincerely that the raliwes = .

: ‘ ri
JIssioners are wr(?ng and that Mr. Chambe-rllllnrel'iiceg if
1 these matters. Everyone in Canada dWlenevjals the
g‘ese facts are correct. The fewer d:ferrelfrthe b ity

ry. b
‘R. has, the better for the counti’ s sufficient com-
. improvements

‘ . . L] V! )

Fece: ail e iabigeiing: - ;t{c road. But Mr.

alloy, : . riva
W it to be continued as a P ho intends to catgh

rly noticeable that no
Grand Trunk Pacific
expenditures

amberlin does not show how intenance
c}? even on the $13‘104.998 of deferred mainten
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€ thirty-million-dollar capit

f
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quired (namely, twenty-six million dollars for rolling
stock, shops and machinery); and he ignores entirely the
obligations of the G.T.R. to the people in respect to the
G.T.P. The only phases of the report to which Mr.
Chamberlin really offers an apparently adequate reply are
two charges, (a) that the Grand Trunk’s freight-carrying
efficiency has greatly decreased, and, (b) that the Inter-

_colonial has not been properly served at the Montreal

terminal.

Mr. Chamberlin was examined under oath by the
commissioners at Montreal on February 24th, 1917. The
report of the commissioners includes extracts from the
shorthand report of that examination. Mr. Chamberlin
then said in part :—

““We can no more carry out that contract with the
government than anything in the world. * * * The fact
is that the Grand Trunk is not able to contribute anything
toward paying its own security holders and making the
improvements the people of Canada demand and the
business of Canada require. * ¥ * We would not likely
have paid any dividends last year if we had paid out all
on the Grand Trunk that we ought to have paid for better-
ments. We have not put in any rails for two years past,
of any account. * * * I bought about 10,000 cars the first
year I was here. They were all charged to capital account.
‘We should have had a reserve fund for taking care
of them. We now have to go and do the same thing
over again. * * * [If we had twenty-five million dollars
now, it would put us in fine shape. * * * That is one
reason I am fighting so hard for that twenty-five million
dollars. I want to spend it here on the Grand Trunk.
* * * I do not mean to say that the rails are dangerous.
But w: must put in a certain percentage every year. If
we go for a’'couple of years, the first thing we know we
will have a lot of rotten rails.”’

It is not easy to reconcile this evidence with Mr.
Chamberlin’s public statement. Nevertheless, the fullest
consideration should be given to Mr. Chamberlin’s state-
ment by the government and by the railway commission ;
and as this is a subject upon which the public should be
fully informed, so that public opinion may be correctly
shaped, the Railway Inquiry Commissioners might very
properly issue a later statement that would make any
amendments to their previous report such as might ap-
pear advisable in the light of the facts brought out by
Mr. Chamberlin’s latest statement.

And the Canadian Northern System is yet to be heard
from. If the heads of that railroad have any exceptions
to make to the commission’s report, it would be well for
them to take the public into their confidence and to issue
a frank statement of their position just as has been done
by Mr. Chamberlin.

FOREIGN TRADE.

The growth of our foreign trade during the past few
years has led many to believe that this business will be
retained after the war. Most of the foreign trade we are
getting now_ however, is being given to us.

After the war, with every nation keen to obtain new
business, we will have to go into foreign markets and get

"
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it in the face of keen competition. Canadian manu-
facturers have refused substantial peace orders, being too
busy on war orders. Those manufacturers whose
machinery is turning out war products probably recognize
the necessity of finding employment for many of their
machinists upon an output for normal markets. They will
meet new competition in the lines they manufactured prior
to the ‘war, competition which has crept in while they were
refusing orders.

Foreign trade, presenting certain difficulties which
were duly solved, will present new difficulties, less easy
of solution, in the light of competition. Favorable
factors, which we cannot foresee now, ‘may help the
Canadian manufacturer after the war, but the man who
is planning for that period will benefit his workmen, his
country and himself. 5 :

PERSONAL.

E. F. BACKUS has been promoted to the position of
general manager of the Toronto, Hamilton and Buffalo
Railway. His former position, that of assistant to the
president, has been abolished. : i

Lieut. THOMAS RUSSEL BUCHANAN, B.A.Sc.,
University of Toronto, 1913, has been wounded in action.
He is a graduate of the mining section and went to the
front with the Engineers in 1916. He was born in
Thessalon, Ont., 26 years ago.

M. ]J. BUTLER, LL.B., C.M.G., of Montreal, past
president of the Canadian Society of Civil Engineers, and
D. H. McDOUGALL, M.Can.Soc.C.E., general manager,
Dominion Steel Corporation, Sydney, N.S., received the
honorary degree of LL.D. at the commencement exercises
of St. Francois Xavier University, Antigonish, N.S., held
on May 15th. <

Lieut. GORDON PARSONS DAVIDSON, of To-
ronto, a graduate of the School of Practical Science, 1915,
has been missing since May 3, and is believed to have
fallen in action. Lieut. Davidson enlisted in a Toronto
battery in October, 1915. Within a short time he had
risen to the rank of sergeant, and in February, 1916,
was selected as one of the University graduates for the
draft which went overseas to receive commissions in" the
Imperial forces. After taking his course at Shorncliffe
and Oxford, he was attached to the Royal Scots Fusiliers.
Lieut. Davidson is 24 years of age and at the time of
enlistment he was in the employ of A. H. Winter Joyner,
Limited, Toronto.

Lieut. W. H. R. GOULD, Uxbridge, Ont., an honor
graduate, in electrical engineering, of Toronto Uni-
versity, left for England on April 25, to join the Royal
Naval Air Service. He received his lieutenant’s certificate
at Niagara Camp in the summer of 1915 with the
C.O0.T.C. Since graduation he has been superintendent
of the Uxbridge electric light plant.

N. E. GUTELIUS, who has been resident engineer
of the Brownville Division of the C.P.R. for the past two
years, has been transferred to a similar position at Sud-
bury, Ont. His successor at Brownville is A. O. WOLFF,
formerly resident engineer of the C.P.R. at Chapleau,
Ont.

W. M. HUNTER, of Toronto, has been recom-
mended by the Board of Control of London, Ont., for
the position of superintendent of the asphalt department
of that city. |

W. D. JACOWAY has been appointed superin-
tendent of the open-hearth and electric furnace depart-
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ments at the new plant of Armstrong, Whitworth_Of\
Canada, Limited, at Longueuil, near Montreal. FOF
some time Mr. Jacoway was connected with the open”
hearth department of the Dominion Iron & Steel Cos
Sydney, N.S., and later was with the Bethlehem Steel
Co. at South Bethlehem.

Gunner ROGER ALLAN MACDONALD, B.A.S¢»
University of Toronto, of Stratford, Ont., has been
wounded and is reported seriously ill, suffering from 2
gunshot wound in the head. Gunner Macdonald enlisted
over a year ago with the 54th Battery in Toronto and ha
been serving with the 6th Battery at the front for severd
months.

Dr. GEORGE G. NASMITH, C.M.G., Director of
Laboratories, Health Department, Toronto, was admitte
to the degree of Doctor of Science at the annual convoca”
tion of the University of Toronto, held on May 18th. Thé
degree had been deferred since last year owing to the
absence of Dr. Nasmith at the front. :

Capt. GEORGE LAWTON RIDOUT, only son of
Mr. Geo. Ridout, Toronto, was mentioned for gallantry
in General Haig’s despatch. He went overseas in the
first contingent as a lieutenant in the Canadian Engineers
but was later transferred to the Royal Engineers, an
promoted to a captain’s rank. He is 29 years of age an
before enlisting was engaged in engineering work. H?
was graduated from the Royal Military College, Kingstof
In 1907. . ]

Capt. C. JAMES SWIFT, of Kingston, Ont., #h%
for five years was resident engineer of the Transcont®
nental Railway, and at the time of enlistment was an €97
gineer on the Welland Canal, has been reported seriously
wounded. He went overseas in May, 1915. He wa
graduated from the Royal Military College, Kingston, 2
1908, and is a junior member of the Canadian Society ©
Civil Engineers.

Flight Lieut. M. B. WATSON, of Toronto, a gradu” |

ate of the School of Applied Science, who enlisted at the
beginning of the war with the Canadian Engineers, a2
who transferred to the Royal Engineers and subsequen y
to the Royal Flying Corps, has returned home for the
purpose of helping with the training in Canada.

OBITUARY.

Major HOWARD CHURCH SYMMES, a graduaf®

in scienice, McGill University, 1897, was killed in actio®
while serving with the South African Infantry. Aftefiy
going through the South African campaign with thees
artillery from Guelph, Ont., he was employed as 2%
electrical engineer in the Bureau of Mines at Johanﬂes; :
burg. He was a son of the late Mr. T. Symmes, o
Aylmer, P.Q. {
ALMOND PENFIELD TURNER, formerly predt
dent of the Canadian Copper Company, a subsidiary ¢
the International Nickel Company, passed away at his
home in Oakville on May 18th at the age of 52. The late
Mr. Turner spent most of his life in Cleveland, but was
in Copper Cliff, Ont., for ten years, joining the company
in a junior position and rising to the presidency. He £
tired five years ago on account of ill-health. T
. A. R. WILLIAMS, president of the A. R Willia™?
Machinery Company, Limited, Toronto, passed away 2

his home on May 18th following a stroke of paralysi. 4
Mr. Williams, who was in his 79th year, was borf ==

Troy, Pennsylvania.
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