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SASKATCHEWAN RIVER IN MANITOBA

ITS TRIBUTE TO THE AVAILABLE POWER RESOURCES OF THE 
PROVINCE, AS REPORTED BY THE WATER POWER BRANCH DEPART­
MENT OF THE INTERIOR, TO THE PUBLIC UTILITIES COMMISSION.

T Saskatchewan River enters Manitoba from the 
west, crossing the boundary between Saskatchewan 
and Manitoba almost directly opposite the north 
end of Lake Winnipeg. It enters the lake 

south of the lake’s northerly end. 
area drained by the Saskatchewan River is in 

approximately 155,000 square miles, comprising a

it joins. The distance between the two rivers gradually 
diminishes with a consequent contraction of the drainage 
until about 30 miles below Prince Albert the junction of 
the north and south branches occurs. From the junction 
to Lake Winnipeg the flow is mostly confined to a single 
bed although in places it is divided into main and 
secondary channels, as at the Sepannock Channel, due
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Fig. 1.—Mass Curve of Estimated Run=off, Saskatchewan River.
^eat
!n the^V U,?n of the western plains. The headwaters lie 
k bv°Cky Mountains, and the drainage, though col- 

tw0 1 many tributaries, is carried across the prairies 
ilaskatch ai"ge riv(:rs known as the North and South 
**t of p^an" The north branch heads in the Rockies 
he same C ni0ntO.n’ wh**e the southern branch heads in 

?* lVtedic-mounta'n ran^e approximately on a line west 
fanches H31, Intermediate between these two 

* *r>ost as 18 s^uateci the Red Deer River, a stream of 
great an extent as the southern branch which

to.the generally flat and low-lying nature of the country, 
and to the consequent ease with which the river can and 
does at timès change its bed.
flows through a low-lying region in which occurs innu­
merable lakes and swamps. Great portions of the sur­
rounding land are subject to floods during periods of 
high water. In the vicinity of Lake Winnipeg the river 
enters Cedar Lake and discharges from this lake 
Crodd Lake, the Demi Charge Rapids occurring in this

In Manitoba the river

into



Length of Record.
Depth,

Beginning, in inches-
17.13 

14-45 
12.58 
i5
i6.43

Period. 
9 years

Station.
Prince Albert 
Saskatoon ..
McLeod ....
Calgary ....
Edmonton
Banff ...........
Fort Dunvegan .... 4

1903
I9°49
188422
188527

28 1883
1891 20.*9

11.1905

Float discharge measurements were made in the yeat
Grand1909 by E. A. Forward at Le Pas, and also at 

Rapids. This was followed by measurement made 
the late William Ogilvie in the year 1911 at Gran 
Rapids. On August 8th, 1912, a gauging station wa^ 
established at Grand Rapids by the Manitoba H/dr 
graphic Survey, and on October 21st of the same yea^’ 
a second station was established at Le Pas. It is eS^ 
mated that for the year 1913, a low flow of 5,000 secon 
feet occurred during the month of February at Le PaJ’ 
and while several lakes and a great area of low-ly11?^ 
swampy land occurs between this point and Grand RaP^e 
which should give some regulation of the flow at 
latter point, yet it has been assumed that a minim 
flow of 5,000 second-feet also occurred at Grand RaP ,y 
During July of 1913 a flood discharge of approxima 
64,000 second-feet was recorded at Le Pas. .

Storage Possibilities.—Three lakes are situated ^ 
the lower portion of the river system immediately a3 ^ 
Grand Rapids ; through two of these lakes—Ceder ^ g 
Cross Lakes—the river flows, while Moose Lake^eSe

bein£tributary to the north, 
three lakes is estimated to be 970 square miles,

The combined area

Scnt_c //v A7/LC3

Fig. 2.—Profile of Saskatchewan River from Lake 
Winnipeg to Cross Lake.

Run=off.—No complete records are available for the 
precipitation in either the extreme western or eastern 
portion of the drainage. The following table, obtained 
from the meteorological records of Canada, gives the 
precipitation at various points throughout the central 
portion of the drainage, together with some few records 
of precipitation in the Rocky Mountains

Power Branch of the Department of the Interior comprise 
a reconnaissance power survey by the late William Ogilvie 
in the year 1911, and in the following year a detailed 
survey of Grand Rapids and vicinity from Lake Winni­
peg to Cross Lake. This latter survey was carried out 
by E. B. Patterson in charge of a field party of the Mani­
toba Power Survey. At the same time, a gauging sta­
tion was established at Grand Rapids and discharge 
measurements were then and have since been obtained 
at this station.

8»

89

-
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From Cross Lake to Lake Winni-portibh of the river.
series of rapids occur comprising the Cross Lakepeg a

rapids, Bed Rock Rapids and Grand Rapids.
Nature of the River and Banks—In the vicinity of 

Le Pas, the banks range from 15 to 25 feet in height, 
but they become gradually lower as Cedar Lake is ap­
proached. The shores of this latter lake, as also the 
banks in the stretch of river to' Cross Lake are rocky. 
From Cross Lake to the mouth of the river outcroppings 
of limestone occur at the water’s edge. At Cross Lake 
Rapids this outcrop reaches a height of from 2 to 6 feet. 
In the vicinity of Red Rock Rapids the right bank .is 
composed of limestone of some 6 feet in height, while 
the left shows no rock outcrops, being composed of clay 
and of some 12 feet in height. From Red Rock Rapids 
to Grand Rapids the banks, which are of clay, gradually 
become higher. At the latter rapids limestone is again 
encountered, rising in some places 30 feet above river 
level. A high ridge of lightly colored boulder clay over- 
lying limestone rises to a height of some 60 feet about the 
mid point of Grand Rapids. This ridge which forms the 
barrier between Cedar Lake and Lake Winnipegosis 

the Saskatchewan about three miles above thecrosses
mouth. Near the foot of Grand Rapids a gully, which 
was probably as one time an overflow channel, sweeps 
inland from the left bank and returns to the main river
a mile further down.

The river in Manitoba has an average width of about 
1,000 feet; a minimum width of approximately 500 feet 
occurs in Grand Rapids, widening to 2,400 feet below the 
rapids. From the Manitoba boundary to Cedar Lake the 
river has a mud and gravel bottom with the occurrence 
of shifting bars. In the reaches below this section the 
bed of the river at various rapids is composed of lime­
stone, while many beds of boulders occur in the interven­
ing space.

A valuable timber growth occurs a slight distance 
above Le Pas, but from there to Cedar Lake the growth 
is stunted ; and while a dense growth occurs around both 
Cedar and Cross Lakes, yet the timber occurring below 
this is largely of second growth.

High water usually comes during the months of July 
and August, while low water occurs in the winter months, 
the river reaching its lowest stage about the month of 
March. At Le Pas the range between these two periods 
is ordinarily some 15 feet, while at Grand Rapids the 
range is gradually lessened, being ordinarily from 4 to 5 
feet with an extreme of some 6 feet. During the spring 
break-up the field ice of Lake Winnipeg occasionally be­
comes jammed at the mouth of the river, damming the 
outlet and causing a rise at the lake of from 12 to 15 feet.

The Saskatchewan is navigable above Grand Rapids, 
the Hudson’s Bay Co. having at one period run steamers 
as far upstream as Edmonton. The river at present is 
navigated by gasoline launches from Le Pas to Cedar 
Lake. It is accessible by railroad at Le Pas and also by 
steamer at the mouth.

With the exception of Le Pas, no settlements of any 
size occur in the lower reaches of the river. A Hudson’s 
Bay post is situated at Cedar Lake and a small settlement 

at Grand Rapids.occurs
Surveys of the River.—In 1884, Dr. Otto Klotz made 

a traverse of the river. The late R. E. Young made a 
of the settlement in the year 1903 and continuedsurvey

his traverse to the head of Grand Rapids, obtaining at 
the same time a profile of the portage. In 1909 a recon­
naissance survey of the river was made from Le Pas to 
Lake Winnipeg by E. A. Forward, of the Public Works 
Department. The investigations made by the Water
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and M P 3S follows : Cross Lake’ 39 ! Cedar Lake, 25, 
be a °°Se Lake, 513 square miles. While there might 
are k°ssibility °f storage on these lakes, investigations 
•ands ‘ Pn:sent. being made as to the reclamation of low 
of ti lj1 tbe vicinity of Cedar Lake through the lowering 
Possih'i-3^61"’ wbicb carr'ed out would forestall storage 
storao ltleS" • ^Xesfi^rion is also being made as to the 
Wan‘ RivP°SSlbllltleS in the headwaters of the Saskatche-

rrionth r'°° *"be assumption that the flow of the winter 
" sirnS lrom October 1st, 1913, to April 1st, 1914, would 
curve .TV0 dhe same period during 1912-1913, mean 
Millions ftoS !See show that a storage of 305
flow 0f ° cubic feet would be necessary for a uniform 
Cedar 3^’0°° secor|d-feet. A i-foot storage on Cross, 
Million <Uli • ^oose '^a^es would give approximately 27 
lo feetCU )lC, feet’ indicating that a storage slightly over 
a neri0dWO. . be necessary to create a uniform flow for 
3oth, i9i3S'milar to that found year ending September

at the thter Power—An estimate of the power available 

The pew'66 lap.lds’ as indicated in Fig. 2, is given below. 
9nd is ak available has been based on a 80% efficiency 
°f s.oqo s° comPuted, ist, for an estimated minimum flow 
feet, tj,j econd-feet, and 2nd, for a flow of 34,000 second- 
highest m the lowest monthly mean flow for the 6
and extend" S °f the year ending September 30th, 1913, 

indio^t V1" hfom April to September, and the power 
ed refers only to this period.

^er°ayS-tI1I?fte has been made as to the additional 

st0rage system dUnng Periods of low flow through any

Estimated

be

Horsepower on 80% Efficiency.
Minimum Period 6 mos., 

flow April-Sept.
5,000 sec.-ft. 34,000 sec.-ft. 
6,808 h.p. 46,289 h.p.
6,808 h.p. 46,289 h.p.

36,305 h.p. 246,877 h.p.

p«*Jb!e

k«d R
f; ' Rr»'k

and RaPid's' : ;

Head 
in ft.

arge ..

J the erecti"Urley Boston is advocating the consideration 
trant. point;011 °f a municiPal asphalt and bitulithic paving 
fQa* ^onstru^ °Ut tbe significance of the fact that the Cen- 
v r Paving 1011 Company, which recently installed a plant 
firrtised by 01 k’ Was tbe lowest bidder on work recently ad- 

11)8 in the worid" C6mt"’ bidding against one of the largest

ttin'V b°ndon rat‘°n wbb Connecticut’s plan for developing 
3 7 on Jan as an ocean port the United States War Depart- 
rn Cet deep Iptb recommended to Congress a channel 
fir$ 'd cost of I^ean *°w W0ter and 600 feet wide, at an esti- 
C ^Proprif ^330’000. ^be department recommended a 
tt,a *^ete the y. l°,n -°f ^Uo.ooo and a second of $160,000 to 
ha ' tfle State' m tW° years- conditioned upon assurances 

alreadv V Wl carry out its terminal plans, for which it
y aPProPriated $1It ,000,000.

peri°s Ptaking. 0 rep0rted at Buffalo that the Legislature 
H6S'°f a CQ an ‘Appropriation of $30,000 to cover the ex- 
sj0 eace Cent™’551011 °f 15 “'‘zens who shall be known as 

’s to get Cnary Commission. The idea of the commis- 
b3r s PeaCe b 3 P'an dor proper celebration of the 
Of Sexier)1"6en tbe United States and other countries, 
bc j "tidge 1 he project contemplated is the erection 
Krc,Cr that sh'n1 wd* connect Fort Erie and the Canadian 

1 traflic re f . be sufficiently large to accommodate the 
certain to use it.

Po
pro-

100
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THE DETERMINATION OF THE MAGNETIC DE­
CLINATION, DIP AND TOTAL 

IN WESTERN CANADA.
f vuvn

i LTHOUGH the compass is not used in running lines 
on Dominion land surveys, it is a valuable acces- 

“ “ sory, especially in unexplored parts of the country.
Where no line of definite bearing is available, it 

may. be used advantageously as a finder of Polaris in 
daylight observations for azimuth. To accomplish this, 
however, a knowledge of the local magnetic declination 
is necessary ; in other words, one must know within a 
reasonable degree of accuracy the angular interval be­
tween magnetic north and astronomic north.

The Topographical Surveys Branch, Department of 
the Interior published, in conjunction with the latest report 
of the Surveyor-General of Dominion Lands, a descrip­
tion of the determination of the magnetic declination, 
dip and total force in Western Canada, written by D. E. 
Chartrand, B.Sc., and reproduced in part as follows :—

The accurate determination of the magnetic elements 
m western Canada dates as far back, T. as the year 1842,
when Lieut. J. H. Lefroy,, under the direction of 
Royal Society, made a magnetic survey of that portion 
of the country. Magnetic observations were taken in the 
year 1887 by the Topographical Surveys Branch, but 
nothing further to any extent 
when its Dominion land

the

was done by it until J908, 
surveyors were instructed to 

observe the magnetic declination during the 
their surveys.

course of

An isogonic map, very small scale, was pub- 
1904, chiefly from data obtained from Lefroy’s 

survey and the 1887 observations of this Branch. Some 
information along the international boundary and around 
the Great Lakes was obtained from the United States 
Coast and Geodetic Survey.

In 1911 an isogonic map, on a very small scale, of 
that portion of Canada south of the 54th parallel of lati­
tude was prepared and published in two sections, one 
tor eastern Canada and the other for the 
vinces. The declinations used for

on a
lished in

western pro-
. - , r , the western section

were derived from the observations of this Branch The 
sources of information for the compilation of the eastern 
section were : the Director of the Meteorological Service 
at Toronto, the British Admiralty charts, and the United 
States Coast and Geodetic Survey.

Area Covered.—As the survey operations under this 
Branch are confined entirely to the lands under the con’ 
trol of the Dominion government, the stations occupied 
since 1908 are limited to the provinces of Manitoba Sas 
katchewan, Alberta and British Columbia. The districts’ 
where meridian, base line and subdivision surveys have 
been in operation since that date have been dotted with 
stations for the magnetic declination. A special effort 
has been made to gather magnetic data from the settled 
districts by means of travelling parties employed on mis­
cellaneous surveys. These surveys generally cover a wide 
stretch of country and provide the only means now at 
our disposal of observing the magnetic elements in the 
settled parts of western Canada.

Compass Used for Declination.—The determination
of the magnetic declination is made by means of a trough 
compass attached to the standards of the transit theodo­
lite used on the Dominion land, , surveys. The needle is
made as light as possible in order to reduce friction 
the pivot to a minimum. The graduation of the 
blocks consists of a single fine line, and readings are 
made on both ends of the needle. The range of readings 
of a first-class needle, well balanced, and in the hands

on
end
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The place of observation must be at least three or 
four hundred yards away from wires carrying direct 
electric current. There must be no iron near the instru* 
ment. The observer must make sure that he has no iron 
or nickel on his person. If any magnetic object is not 
brought closer to the needle than fifteen or twenty timeS 
the distance at which an appreciable deflection is first 
produced, the effect on the needle is negligible in obser* 
vations of this kind. Avoid transportation of the instru- 

electric cars, as there are instances of tb® 
polarity of the needle being reversed in such an intense 
magnetic field.

If the needle is sluggish the observation cannot b® 
accurate. The sluggishness is generally due to a du^ 
pivot or a scratched cap. To keep both in proper co° 
dition the needle must always be lowered gently on 1 
pivot and never be allowed to play except when actual J 
in use.

of a competent observer, can be expected not to exceed 
two minutes. The original method of attaching the com­
pass to the standards consisted of a hook at one end and 
a thumb-screw at the other, but as this was not always 
found to be satisfactory, the hook was discarded, and the 
compass attached by thumb-screws at both ends.

Method of Observing.—The method adopted for the 
determination of the magnetic meridian is given in 
Appendix C of the Manual of Instructions for the Survey 
of Dominion Lands. The observer is instructed to pro­
ceed as follows and to note the following remarks :—

1. Place the instrument on a section line and 
after adjustment set the vernier to read the astronomical 
bearing of the line.

2. Release the lower clamp, direct the telescope on 
the line and fasten the lower clamp.

ment on

3. Release the vernier clamp and turn the vernier 
plate until the north end of the magnetic needle, observed Instrument Constant.—Through the courtesy of tjj 

Director of the Meteorological Service at Toronto, 
index correction of every instrument used for observa1» 
was determined both at the beginning and at the cl°s 
of the survey season, whenever possible. If a serio 
discrepancy was found between the two determination > 
it was investigated and the observations taken with 
instrument rejected unless the cause of the discrepan ; 
could be satisfactorily explained.

Reduction of Observations.—In order to giye 
character of homogeneity to the declination observation^ 
a reduction to a common epoch had to be applied to 
observed data. To accomplish this a knowledge 
diurnal and secular variation is necessary. Again, as 
diurnal variation is subject to extreme fluctuations, 
netic storms must be detected. The only method at 
disposal for reduction was making' use of the < 
records of the declinometer at Agincourt, but the obs^ 
vatory being far away from where our observations ^ 
been taken, it was thought advisable to compare 
actual experiments the fluctuations of the compasS^f 
western Canada and those at Agincourt. An obser ^ 
was instructed to observe the magnetic declinati°n^ 
Rosthern, Sask., during the whole of November, J9gjy 
Rosthern was chosen on account of being advantage0^ 
situated as a base station. The observations were ta ^ 
from 7 a.m. to 4 p.m. at periods ranging from ha ... 
hour to one hour, care.being taken to observe the ne® 
at its two elongations. The work was carried out ^ 
small silk tent in order to shelter the instrument 
the influence of the wind and storms. . 5

A comparison of the results of these observa , 
with a diurnal variation observation taken at JaS J 
Sask., on July 10th, 1910, disclosed a diurnal rang id 
the compass in July almost double of that at Rosthe 

November. . aCeS
Later, in the office, copies of the photographic ^5 

of the declinometer at Agincourt were made for the jjgji 
on which diurnal variation observations had been 
in the western provinces. On these copies wereJ’ st S° 
the diurnal variation observations taken in the v ' 
as to correspond in mean local time to the traces ^gS, 
declinometer, and the points were joined by straight 
From this investigation useful information was ,■ flg
for the reduction of our magnetic declinations. ”cC. 1()C®S 
to our expectations, mostly all magnetic distut jgd 
shown on the traces of the declinometer were rC 
on the diurnal variation curve, and both occurred 
tically fhe same instant.

In applying reductions the observations hav 
reduced to the mean of the month of the year >n ^ay- 
they were taken. This was done in the following

with a magnifying glass, is seen exactly opposite the 
mark. Tap the trough lightly with the pencil or hit 

the milled parts of the foot-screws with the finger nail 
to be sure that the needle has taken the position of rest. 
Note the reading of the horizontal circle. Take several 
readings by repeating the opeiation.

4. Repeat operation No. 3 for the south end of the

zero

needle.
5.. Enter in the notes the place of observation, date, 

hour of the day, weather and other remarks, if any. It 
is important to record auroras occurring within 24 hours 
of the time of observation.

The observations should be taken only when the 
needle is nearly stationary, say, in the afternoon after 
5 p.m. if possible.

In taking the needle out of the trough, whether to 
rebalance it or to clean the agate, care should be taken 
to see that it is put back in its proper position. If re­
placed in the reverse position the index correction would 
be altered. For this reason, to safeguard against error, 
the position of the compass, whether “compass west” 
or “compass east,” should be entered in the remarks 
after each observation when observing.

The returns should also state whether the observa­
tions are recorded in the mean time of the place or stan­
dard time.

of tb®
tb®

dl®
The direction of the magnetic needle is subject to a 

daily fluctuation called the diurnal variation. During the 
greater part of the night the direction is not far from 
normal. In the early morning the north end of the needle 
in Canada moves towards the east, reaching its maximum 
deflection about 7 or 8 a.m. The motion is then reversed, 
the north end travelling westward and crossing the nor­
mal direction about 10 or n a.m. The extreme western
position is reached in the afternoon, and then the needle 
comes back to its normal position at some time after 
5 or 6 p.m. This march is subject to wide variations 
during magnetic storms. The magnitude of the diurnal 
variation is not constant. Observations at both eastern 
and western elongations of the needle on the same day, 
that is, between 7 and 8 a.m. and between 1 and 2 p.m., 
give the best results, and it is desirable that when con­
venient they may be taken then. This gives not only the 
best value for the declination, but also the diurnal varia­
tion, which it is very useful to know. Failing this, how- 

the best time to observe is after 5 p.m., when theever,
needle is about in its normal position. It is true that the 
normal position is crossed generally between 10 and 11 

but, the motion being very rapid and the time
be®!’

a.m.,
of crossing uncertain, the afternoon observation is pre­
ferable.



year U at*°n t*le mean monthly declinations of each 
Ad/ Was °btained from the magnetic observatory at 
andnC°Urt' The declination, for the corresponding date 
due Z16311 local time at which the observation to be re­
cline W3S taken.> was scaled from the trace of the de- 

™eter a) Agincourt. If the trace showed the declina- 
decli 5n fairly Steady, the difference between the mean 
scaledf11 °f the month and the actual declination 
Nervation1 ^ tr&Ce was aPPlied as a correction to the

year^tl red.uce an observation to January of the same 
m°nth ’ difference between the mean declination of the 
déclin' t-n Whlch the observation was taken and the mean 
dUcpr,a ion of January was applied to the observation re- 

to the mean of the month.
Secula‘r tHe ■ ahsence of any definite knowledge of the 
year ^.ariation a. plus correction of three minutes per 
ti°n ofti/h a^rees closely with the mean secular varia- 
States the corresponding western portion of the United 
States p shown on the isogoni map of the United 
was ad °aSt and Geodetic Surv y, published in 1905, 
Vations°Pte^ ^°r the reduction of our declination obser- 
the Wpt° January 1st, 1912. From the few stations in 
to be St whieh have been reoccupied this would 

jjj a .dose approximation, and the maximum 
Period f*S general assumption cannot be large, as the 

or reduction covers only three years.
.and to? ,a”d Total Force.—During the season 1908 dip 
^Orrieralnforce observations were taken by Mr. J. E. 
^huro/’n at Norway House, Oxford House, Fort

"chill and York Factory.
Engier t^to similar observations were taken by Mr. C.
(o F0r’ during his trip from Athabaska Landing
different and subsequently by Mr. J. A. Cote at
tl*tiatelv t/0ints between Edmonton and Calgary. Unfor-
a fire r^e results of these observations were lost during Dat carstairSj Alberta_
A. Car?111^ tbe miscellaneous surveys made by Mr. P. 
Pied f0r°!t: ^’L.S., in 1910, about 24 stations were occu- 
Nan., a ^'P and total intensity, between Swan River, 
i°nsisted Gashburn, Sask. Every complete observation 
being u °. a dip, a total force and a dip, the mean dip 
?bservatj m Working out the total force. This complete 

some *°n Was generally duplicated at every station. 
lhe Seas 'ostances the same station was reoccupied during 
°btaine(j0n and the results compared with those already

tion

appear
error

Th '
^agiietU 'nstruments used for the determination of these 
°f "diich 6 ements were Dover dip circles, the constants 
Seas0n>s Were determined both before and after every 
°f at ]ea/°r.k' The total force constant was the mean 

Tb Slx observations.
circl following are the directions for the use of the 

aad attachments in observing for magnetic 
> dip and total force.

Ration a^0nd'dons to be satisfied in choosing a magnetic 
f/al disti/hfreedom from Posent and probable future 
.rcximi r ance, combined with convenience of access, 
^as or w 0 electric railways, masses of iron or steel, 

avoids Cr Pipes, buildings of stone or brick, should 
k0tP the s ^ quarter of a mile from the first, 500 feet 
1 COtlsidpeC^nd’ 200 feet from the third and fourth may 
a a$t so f/fd Safe distances. The station should be at 
p *Se_s ;n from any kind of building. If any doubt 
iwS'ble Pv-e Selection of a station on account of the 
;(r'ats a b ls"ence of local disturbances, 
s d the Undred yards or more apart should be selected 
r/Ved at b ^?etic bearing of the line joining them ob- 

'Pffs js ®fh. A lack of agreement between the two 
evidence of local disturbance.

aati
The

two intervisible

When taking the observations, the instrument box, 
especially the bar magnets, should be 40 or 50 feet away 
for the declination observation and 25 or 30 feet for the 
dip and total force observations. All knives, etc., should 
be removed from the person, 
that iron is frequently present in buttons, hats, neck­
ties, etc.

Care should be taken to keep the instrument in good 
adjustment, clean and free from dust, 
brush, pith, chamois and tissue paper are supplied for 
that purpose.

The dipping needles should be carefully guarded 
against moisture, and after use should always be wiped 
dry with chamois or tissue paper. They should be put 
back in the box with poles of opposite polarity at the 
same end and should be magnetized afresh for each 
station.

It should be noted also

A camel hair

The bar magnets should be touched with the hands 
as little as possible and should always be wiped with 
chamois or tissue paper after the observation to prevent 
rusting. They should not be allowed to totich each other 
except at their opposite poles and, when placed in the 
box, the ends of opposite polarity should be connected 
by a soft iron armature.

The instrument is levelled in the ordinary way with 
the plate level.

The trough compass should be attached to the upper 
horizontal plate by means of the two thumb-screws and 
the telescope to the vernier arms of the vertical circle. 
The observation for magnetic declination is then taken 
and recorded in accordance with the instruments given 
for magnetic declination observations with the D.L.S. 
pattern transit.

The magnetic meridian may also be determined by 
means of the dipping needle, 
verniers to read 90° and revolve the instrument in azimuth 
until the needle is bisected by the microscopes and read 
the horizontal circle. As the dipping needle points ver­
tically when in the magnetic prime vertical, in this way 
the magnetic prime vertical is found and by applying 90° 
the magnetic meridian.

The magnetic meridian feund in this manner is suf­
ficiently accurate, however, only for the dip and total 
force observations. The former method is preferable and 
should always be adopted when possible.

The needles for the dip observations are carried on 
the lid of the instrument box. Taking out one of these 
needles carefully wipe with tissue paper and clean the 
pivots with pith and having also carefully cleaned the 
agate planes in the box with pith, place the needle on the 
brass v’s with the face of the needle to the face of the 
instrument. (The face of the needle is that side which 
is lettered, the face of the instrument that side which is 
graduated.) Turn the instrument in azimuth until it lies 
in the magnetic meridian (previously determined in the 
declination observation) and with its face to the east, and 
lower the needle gently on the agate planes. It will now 
swing in the approximate position of the dip. When it 
settles it ought to be slightly raised and lowered 
twice by means of the screw, so as to ensure its being 
exactly in the centre of the instrument. The vernier of 
the vertical circle is now turned until the north, that is 
the lower end, is seen to be bisected by the cross hair of 
the microscope ; the lower vernier is then read. Similarly, 
the upper end is bisected by the upper microscope and 
the upper vernier read ; the needle is then slightly dis­
turbed by the screw and the readings repeated until there 
are three readings for each end. The instrument is 
turned 1800 in azimuth so that the face of the instrument

Set the vertical circle

once or

now
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vernier plate so that the tangent screw is south of the 
centre and read the inclination again. It should be noted 
here that the vertical circle is graduated into quadrants, 
from o to 90 degrees, and that these inclinations should 
always be read from the north zero, so that if in the 
former part of the observation, the north end of the 
dipping needle should be deflected by the statical needle 
past the. vertical line, the reading to be entered is 18° 
degrees less the actual vernier reading, and, if in the 
latter part of the observation, the north end of the dipp'n£ 
needle be deflected above the horizontal, the vernier must 
be entered with a minus sign. The algebraic difference 
of the two readings is twice the deflection.

Frequency and Time of Observations.—The observa­
tions should be taken at least twice at each station when­
ever possible. Should the two observations not agreC 
within 5 or 6 minutes a third observation should b6 
taken. The most desirable time of day to observe 1 
about the time of eastern and western extremes of °e 
clination, say, at 8 a.m. and 1 p.m., and it is suggest6 
that when convenient these times be adopted.

Suitable forms for the observations are provided' 

The constant “A” used in the form is a constant for tn 
two total force needles. That and the index correctin'1 

to the compass have to be determined at the magnet 
observatory at Agincourt.

is now west and the same number of readings taken for 
this position. The needle is then taken out of the glass 
box and reversed end for end of its axis, so that it faces 
the other way. The six readings are again taken as be­
fore for both ends of the needle.

The needle is then taken out of the box, and its 
polarity reversed in the following manner: Put the needle 
on the reversing block, face up and secure by the brass 
centre piece which is intended to protect the axis. Place 
the reversing block so that the north end of the needle 
will be on the right hand and the south end on the left. 
Now take the bar magnets one in each hand, the north 
pole of the magnet in the right hand lowermost and south 
pole of the magnet in the left hand, and bring the op­
posite poles of the two magnets down on the needle, near 
its centre and one on each side of the brass centre piece. 
Draw them slowly and steadily outwards over the needle, 
carrying them over its ends and lifting them some inches 
above the level of the needle, bring them back to the 
middle position again and repeat. This should be done 
five times. Care should be taken to have the motion as 
nearly parallel to the axis of the needle as possible ; the 
ledge on each side of the reversing block is intended to 
act as a guide for the magnets to ensure this. The needle 
is then put face down in the reversing block and the 
operation repeated in the same way. The polarity of the 
needle will then be completely reversed.

The observations taken before reversal 
peated. The mean of the observed inclinations in the 
eight positions is the dip.

are now re-

Coal is produced commercially in only three of the nuffler 
ous coal fields of British Columbia—namely, on VancOUVer 
Island, in Nicola, and in the neighboring Similkameen d*5 
trict, and in the Crow’s Nest section of southeast Kootenap 
Production was adversely affected in 1913 by a strike 
miners and other employees in Vancouver Island coal mi,,eS’ 
so that the output of those mines was less by 596,000 0^ 
tons than in 1912. However, there was an increase at 
other fields, so that the net gross production of coal 
is, of the quantity including coal made into coke—was a

It will be noticed that the mean resulting dip will, 
by the reversal of the dip circle, be free from any small 
error in the verticality of vertical axis and also eliminate 
index error of vertical circle ; that the reversal of the face 
of the needle on the agates will eliminate the error caused 
by any want of perpendicularity of the axis of the needle 
to the needle ; that the reversal of the polarity will correct 
for any want of balance of the two ends of the needle.

Total Force.—The total intensity may be determined 
with a dip circle by . Lloyd’s method when suitable 
standardization observations have been made at a station 
where the dip and intensity are known. This method 
involves first the determination of the angle of dip with 
a loaded needle, and second, a determination of the angle 
through which another needle is deflected by the loaded 
needle when the latter is placed at right angles to it in 
the place provided between the reading microscopes and 
protected by the brass shield. As the determination of 
total intensity by this method is relative, it is necessary 
to guard, as far as possible, against any change in the 
magnetism of the two needles and to use the same weight 
m the field as during the standardization observations. 
Their polarities must never be reversed, therefore, and 
they must not be allowed in close proximity to the bar 
magnets when these are being used to reverse the polarity 
of the regular dip needles. The needle which is weighted 
with the small wire is the loaded needle and is called the 
statical needle ; the other is called the dipping needle. 
Neither of these needles must ever be touched with the 

in}a^ne^s- Turn the instrument into the magnetic 
meridian with its face to the east.

—tba1
bout

the
450,000 tons less than the total for the previous year,

Of 2’24° 
made
6,9°5

respective totals having been, for 1913, 2,576,071 tons 
lbs., and for 1912, 3,025,709 tons. The quantity of coal 
into coke was 440,091 tons in 1913, as compared with 39
in 1912. The net production of coal disposed of as pl1

A suiU-
follows'

Tons of 2,240 ,b5'
962,620 
202,70^

1,350,683

cb

was, in 1913, 2,125,980 tons, and in 1912 2,628,804. 
mary of the production of coal in the several districts

Vancouver Island mines ..........
Nicola and Similkameen mines 
Southeast Kootenay ...................

2,576,671Total production (gross)

On1'
According to Consul Felix S. S. Johnson, Kingston

(United States Consular Report), the success of experiffl61^

work conducted by the Canadian Government in tlie ^
facture of peat, has resulted in the fact that there are
two private concerns producing peat, one at Alfred, Ont® (0
and the other at Farnham, Quebec. The product is saI^eS,
be satisfactory for use in grates and for cooking purP ,,,
In connection with the new industry the Canadian 1
ment will experiment with the production of gas and e*eCtf0
energy from peat. At the fuel testing plant in Tbron^^
60 horsepower gas producer engine is operated on gaS ^ tj,e
peat. If these experiments are successful, sections 0 e(
central peat-producing districts of Canada where water P cf

eries

ta*

Revolve the vertical 
verniers until the tangent screw points to the north. By 
means of the small brass clips, attach the statical needle 
to the vernier plate with its face to the east and its north 
end next to the tangent screw and put the brass protecting 
shield in position over it. Place the dipping needle in the 
usual way on the agate planes, now, moving the vernier 
arms, read the inclination of the swinging needle as be­
fore, both north and south ends, then reverse the vertical

ric»1

is not available will be able to obtain power from a 5 
these gas-producer engines.
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PAVEMENT WORK IN ST. JOHN, N.B.

DETAILS OF SPECIAL DESIGN AND CONSTRUCTION—ADAPTED RAIL SECTIONS, 
TRACK BASINS, ETC.—NOTES ON EQUIPMENT AND METHODS EMPLOYED.

THE following is a general description of pavements 
Did and paving methods employed in the City of 
St. John, N.B., during 1913.

n At the outset of the season the Public Works
Partaient had mapped 

3o,ooo

Contracts were accordingly let for concrete and setts. 
Shortly afterwards some other streets asked for pave­
ments, which brought the quantity up to approximately 
12,000 yds. As these streets were all suitable for a 
smooth pavement, a 2-inch bitulithic surface 
tracted for, and in one case both surface and base was 
laid by the contractors for this material.

The general design of pavement laid during the past
year is about the same as 
that adopted in most places 
where bitulithic pavement 
has been laid. It will, 
therefore, not be necessary 
to elaborate upon the de­
sign with the exception of 
the few following points. 
In the specifications, Mr. 
G. N. Hatfield, the City 
Road Engineer, has defin­
ed the results to be ob­
tained leaving as far as 
possible to the contractor 
the methods to be employ­
ed. At the present time 
there is no local contractor

out a programme of about 
sq. yds. of pavement to be laid under the Local 

mProvement Act.
was con-

I
. When the time had arrived to call

r nr, e,ers> however, the yardage was reduced to about 
5,ooo yds. This is account­
ed °r ky the fact that the 

"5s °f one-third of the 
th 31 abutting frontage had 
nJL necessary power to 
0j- *°n and stop the laying
a atly Pavement under the 
the W^'cb provided that 
0n, abutters should pay 
otL " alf and the city the 
t}) r half of the total cost of 
bee Pavement. It may here 
Com 3-tec* tbat the present 
Vnmissioner of Public
nex/ s bas had framed a

" =-

for

Concrete to be Cont/nuecf C/nder binds

Qcct/on or Co/wcecrc &ao£ Outo/oc.
of T/es.

or

which it is pro­
of (bat sixty per cent.
shall u abuttin8' frontage 
the 1 . accessary to stop

laying Df

El JElIl WÈ equipped with any modern 
street paving machinery 
except A concrete mixer. 
The only road rollers avail­
able are the property of the 
city, which are necessarily 

local contractors to bid upon

oncrete to be we// Temped 
Under edges of 7/es

3CC7/OH orCo/vcerrc Baor BcnvrcN Pn/Lo 
Fig- 1-—Sections of Concrete Base Adjacent to Rails.

where it might be abso-

as being left

any pave- 
Even this Act does 

sarv Ve the city the neces- 
sinfy authority
lute], ^ar(i °f pavement

wneeded-
it Was '*b Jhe small yardage abovè noted 
on decided that it would be useless to call for bids 
a Sp,itet asphalt as recommended for these streets. So, 
base k yas made and tenders asked for the concrete
cent’ nck
asPhalt

aient.
aot

to force a
hired out to enable the 
the work.

Perhaps the only real departure from the general 
line of construction has been performed in the track 
section of some of the streets paved. To this work the 
accompanying illustrations chiefly allude. The concrete, 
as shown in Fig. 1, is not carried continuously under the 
ties between the rails, the specifications calling for the 
ties to be thoroughly tamped with concrete. But from

ra and granite track sections, there being local 
-,C °rs 'n this line of work. It was decided the 

surface could be laid by city forces by day labor.

Mo^te^3% b^P/b^^V** C'€^Jcnt 
/J /nettes from Outs/de of A?»//. C J

Cement tdortor
ri--------- Ce men t fdorfa r

H

Cement Groat-

@3
tS /ns: -43 /m

\ Where Red Section On/u /j Ps*■*></

Fig. 2.—Detail of Rail Section for Granite Block Pavement.

To be Plastered
isssazz'Vigssgr

: with
«llâiif

Cement Mortar • To be P/eaterme/ with 
fcT,rr'mn* riortmr Before 
I O/oc/ra ere P/aced1S%.A~Spec/a/Br/cA nd/o/rn) /ns/Oe of/Pa/I

T~ Wearing Surface. 

Concrete /3os

mmm

N
Inch Sand Cushion.7- ' 2

elfins----;

nr to /nc/ude first

be P/acect 
rom Centre 
fu/t Special Or

Under 
of Rail 

ich
Cement PI or ter to be P/acect Under fb// 
Width of Otoe A3 Pojommg Outside of Pail.

Fig. 3.—Detail of Rail Section for Vitrified Brick or Scoria Block Pavements.



the centre of rail to the outside end of ties the concrete 
is so placed that it is continuous under this section. In 
the opinion of the City Road Engineer the extra work 
and material is unnecessary between the rails if the ties 
are well supported under the rails and outside ends. Ex­
perience in railroading has shown that if all ties are well

To overcome the difficulty where granite blocks were 
used the groove was formed as narrow as possible, which 
w*as found to be in. This method is evidently an 
improvement, but, from all indications will not prove en­
tirely satisfactory. During last season’s work in laying 
granite block the rectangular groove was abolished, and 
the blocks set in under the ball of the rail and crowned 
up at the centre to % in. above the top of rail, as shown 
in Fig. 2. The camber was made as acute as possible 
adjoining the rails, so that on the flat grades the track 
section would not have the appearance of being entirely 
flooded during wet weather. The water would be con­
fined to a comparatively narrow section adjoining the 
rails. Where bricks have been employed specially grooved 
scoria blocks have been used adjoining the rails, a5 
shown in Fig. 3. To date both of these methods have 
proven very satisfactory.

The above difficulty could otherwise be overcome by 
requiring the tramway companies to supply the necessary 
groove by using a heavily grooved rail.

As a guide to the contractors in excavating and 
laying pavements several methods have been employed, 
such as a template. This is used where track is placed 
in the centre of a roadway which was first graded and 
used as a datum for the template, the other end being 
supported and moved along the top of the curbing- 
Where the cross-section of the street was so irregular 
that a single template could not be used iron pins were 
placed in the section every twenty feet and in streets 
with no rails the ordinates were computed from a corn 
tightly stretched from curb to curb. By this method the 
finished work could be readily checked and errors, if any, 
placed where they belong. In the same way the ten1' 
plate proved an undisputed judge.

Curbing ^ I Depressed to 
within______ I / Inch of goatfitw

TT
I |v
111 8li
11 ?P c c

d
t
l&

5

■4- inch I G?etmni n<h Crib ,—--- Widthjof jQi/ey---------------J
B

detaining Curb 
//O inches Deep J>/< V: r

vji m f j I rfxrn i r? j r~H—3 Feet Curb Depressed to Within / inch oZ èoodwoy
Roadway.

Secrt/on Through P—3

Fig. 4.—Plan and Section of Type of Paved Alley and 
Street Intersection Used in St. John, N.B.

wasFor pavements laid by the city forces a template 
designed which meets any case to which the formula f°r 
an eccentric crown is applicable. This is shown in Fig- 
5. The section formed by this template is two straign 
slopes joined with a short vertical curve which might D 
much shorter. Such a section will tend to distribu 
traffic as the very centre will be the least pleasant

tamped on the outside end and under the rails, it is in­
advisable that they be extensively tamped between the 
rails. It has been noted on numerous occasions that rail­
road ties have snapped in the centre because too much 
attention had been given to the tamping of the section 
between rails. Moreover, it has been found that calling 
for continuous concrete under the ties 
has added twenty-five to thirty cents 
per sq. yd. to granite pavement.
Again, it proves a continuous round of 
trouble to the inspector trying to com­
pel the contractor to fulfil this part of 
the specifications. On the latter’s be­
half it may be stated that it certainly 
is slow and irksome work to dig under 
the ties laid in old macadam.

For a wearing surface between car 
rails and eighteen inches outside 
granite block has generally been 
adopted, but during the last two 
sons vitrified brick has been laid on 
two streets. In all cases up to 1913 
the blocks and bricks were paved 
flush with the top of rails, leaving a 
rectangular groove for the flange of 
car wheels. In both cases this method 
has proved rather unsatisfactory as 
the cement grout which was filled up 
to the balLof the rail has become badly rutted in places, 
and the vitrified bricks were soon badly spalled or broken, 
being unable to stand the blows of traffic in this exposed 
condition.

^ 'At iron PJate Onoter 
on 77e Æ/od.

ic£;
1 'U' Iron ScrewB°^r 

J Set ml
IronScreirBo/f

Set ml"- §
-Ç

5^• m * ~------- peet _
F4 tr~ '^Œ.arge h/astier on

Cnd ofCurH^beÿmmnÿ ofCurre\ Mead of Tie Pod

* - Tret - -4.— 2 Hfeet---4i--------
«----------- 5/feet —

Thumb Screws
----7 he>et

-----tp/eet
r>d)/Votf:- Lumber i/sect tn Temp/a/e 

to be C/ear White fene 3 */” Y+ ' tron >3trap Dent
Lnd and Me// Secured'ÿIron Strap 3 en fAround 

Lind and tve// Secured
sea- t/and/e //feet.

F _____
/ (Strap X* Thick /%'h/tdo Den/
\JCu/t at Can fra so as to C/aar //leads of Thumbscrews and a/ 
\Cn</s Pround Ldges of 3card

Fig. 5.—Details of Template Used by City of St. John,

G 4 1-6-
k
3tot for Thumb 3craws.

N.B., in Pavement Laying.
lev6*

horses. On this template there is attached a smau ^ 
which is set to a crown of one-fiftieth of the total 
o.f the roadway, and also graduated to different cro ^ 
as far as possible. No doubt a metal frame cou
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employed to hold the bubble with an adjustable thumb 
screw for changing the height of crown. By means of 
. Is template the foreman can crown the street by work- 
ng from the opposite curbs or gutters, and if either of 

ese does not properly exist all that he requires are a 
ew Pe§;s along the centre line of crown. The template

was changed, as noted above, it presented no handicap 
to the successful use of the basin.

From a study of the diagrammatical illustrations, it 
may appear to some that there is a greater surface of 
cover than conditions, considered with respect to ex­
pense, warrant. It is quite desirable, nevertheless, to

I
Plan.

Note.. G&qt/hg Covet? to se /w Ope P/ece ppd Cxteavd 
Cc/ll Lea/gth or Bps/a/ - <4-246 IW

Fig. 6.—Plan and Sections of Track Basin, St. John, N.B.

Crowes‘£ne<I to meet the conditions of a medium 
.n> and when changed to suit others it is not 

ap_ ufeIy correct from a theoretical standpoint, 
in eciable error is involved, however, when so used
" Practice.

sea 6 illustrates a form of track basin designed last 
n- Several basins of this pattern have been placed

have a comparatively large pit to accommodate the silt 
and refuse which reaches it. 
made for easy cleaning. With these points in view it 
was decided to specify a cover of perforated iron. It 
can be readily lifted, and when winter thaws occasion

Provision must also be
No

rir?ef/s/77mer Oreojcd E~g>// 
W/cf?h of To/d of Ad Tone

W G>stch £D>~esseai
<93 Spec/ ftod

■3

7?
W\ o

wmm.

\".<x.<7;lTV/'.A ve.-;
\:i'À .V.Xv^v. :fl: V": ;-£y' \o

wmmm ip—- - - - -  /5* - - - - - - - - - •]

Fig. 7.—Details of Curb Setting,
and
<leces r.e Provmg very satisfactory. With little attention 
the p- ’ they take care of all water which runs along 
in p.r°0ve provided for the car wheel flanges, as shown 

^S- 2 and 3. Although the style of track section

C/tvsy.
6'

m
Fig. 8.—View Showing Setting of Bridge Stones at 

Street Corners.

excess of water with the trackway somewhat banked up 
with
care of it.

The designs are those of Mr. G. N. Hatfield, City 
Road Engineer, to whom we are indebted for the above 
information and drawings.

these large gratings will readily takesnow
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THE PRESENT STATUS OF SANITARY 
ENGINEERING.*

even if is certified as pure and safe, and filtration is the 
only recognized method capable of broad application, 
which will render a turbid water clear, safe and attractive. 
Filters of the slow sand or of the rapid type are capable 
when skilfully managed, of converting a polluted water 
into a safe drinking water, but the skilful management 
is not always forthcoming, so that some additional treat­
ment to supplement filtration has come to be considered 
as desirable in some instances, and necessary in others, 
to render public water supplies absolutely safe.

The purification of a previously polluted water sup­
ply, however, does not solve the whole problem of the 
safety of the water as regards typhoid fever at least, nor 
perhaps as regards some other diseases known to be 
water borne. Pure water cannot be distributed through 
foul mains and remain pure, and some thought must be 
given to the influence of old water pipes containing de­
posits from polluted water which has flowed through 
them for years before the water supply was filtered or 
before pure water from a natural source was substituted.

The writer and others who have had to operate large 
city filtration works have sought information and have 
speculated on this point, and in the case of the filters for 
West Philadelphia, the typhoid statistics of that district 
of the city, seemed to show that ninety days after the 
distribution system began to receive the filtered Schuylkill 
water, all external evidence indicated that the old de­
posits were washed out of the pipes or that all noxious 
matters had been removed from them. Similar experi­
ence at various places, including London and Hamburg) 
have been received from abroad. Biit later experience 
elsewhere than Philadelphia, convinces me that complete 
safety from typhoid fever from a water source requires 
that the old deposits from a polluted water supply should 
be wholly and certainly removed from the mains, before 
they can be regarded as safe carriers of a purified or 
pure water. Recent experience seems to show that even 
seven years is not enough to eliminate the danger which 
may arise upon sending pure water through previously 
foul distribution pipes.

Water mains can be cleaned and deposits removed 
by several mechanical methods which have stood the test 
of time, and where the quality of a public water supply 
is about to be improved this cleaning of the mains should 
go hand in hand with filtration or other improvement i° 
in the quality of the water. What boots it to advance 
the standard of water to a high degree and then destroy 
its sanitary quality by sending it to the consumer through 
dirty pipes? Experience has come to me in a very 
serious way, both in filtering the water supply of Phila- 
delphia and otherwise, which convinces me that some of 
the typhoid fever vagaries from a filtered water are not 
chargeable in some instances to poor operation of the 
filters, but rather to the stirring up of old deposits in the 
mains which contain the necessary matter for the de­
velopment of the typhoid organism in the human system- 
A considerable increase in the rate of flow through water 
mains will start these old deposits and destroy the whole- 
someness of a well filtered water. The evidence of the 
change is manifested to the 
of the previously clear water and 
sometimes by typhoid fever in his family.

The prompt removal of sewage from premises 
necessary to health but in effecting this removal we should 
have some regard for the health of others who may be­
come victims of our carelessness or indifference. Aside 
from the desire to keep our streams free from polluti011 
they should not be used to carry sewage pollution f

By John W. Hill, C.E.,
President of the Ohio State Board of Health.

THE sanitation of cities is fast becoming an art, and 
the various features of sanitary work are being by 
degrees reduced to a science, so that certain steps 
can now be taken by a municipality for the collec­

tion and reduction of wastes—the collection and disposal 
of sewage—and for improvement of public water supply 
with positive assurance of success. Some difficulty has 
been experienced in the reduction of city wastes and dis­
posal of sewage, partly by reason of the attempt to realize 
a profit on the operations and partly by the complex 
character of the substances to be handled. Setting aside 
profit and adopting the reduction processes to the ma­
terials to be destroyed or rendered innocuous, and allow­
ing the sanitary rather than the commercial interest to 
prevail, satisfactory results can now in nearly every in­
stance be expected.

Some cities, like Boston and New York, can im­
pound water from unpolluted watersheds, in great reser­
voirs, at an elevation which will furnish gravity pressure 
for a low service supply, and this water will be purveyed 
in its natural condition, while other cities like Cleveland, 
Cincinnati, Chicago and St. Louis are compelled to draw 
from nearby polluted sources.

Gravity water supplies are not always pure and 
wholesome, and pumping sources of great capacity are 
not always impure and unwholesome, although the ex­
ceptions to the latter proposition are rare. The water 
supplies of Cincinnati, Philadelphia and Hamburg 
obtained from seriously polluted sources, but by filtration 
the water is made safe for domestic use.

The Ohio River at Cincinnati, the Schuylkill and 
Delaware Rivers at Philadelphia and the Elbe River at 
Hamburg are badly sewage polluted streams at the in­
takes of these several waterworks. But by resorting to 
methods of purification which long time and broad ex­
perience have shown to be reliable, these polluted waters 
have been rendered as safe as the water flowing at the 
headwaters of these streams.

are

Surface water from unprotected watersheds is seldom 
safe to drink without boiling or filtration, and as the 
water supply of a whole city cannot conveniently or 
cheaply be boiled before use, filtration is the only recog­
nized method by which purification and clarification can 
be accomplished. The use of slaked lime and iron, as at 
St. Louis, or of hypochlorite of soda or bleaching powder, 
as at Cleveland, cannot at this time lay claim to be con­
sidered as substitutes for filtration, although both are 
at times and under some conditions useful and valuable 
adjuncts of filtration.... . Free chlorine as applied at the
Cincinnati filtration works, or chlorine gas as used at 
Wilmington and Delaware, and ozone as used at St. 
Petersburg, Russia, and on a small scale in some of the 
waterworks of Holland, are safeguards to doubtfully 
filtered waters, and are to be commended as aids to the 
broader and older methods of water purification.

The removal of all
by the turbidity 

unfortunately
consumer

very, or even of the pathogenic forms 
of bacteria from a polluted water by ozone or chlorine 
or by an electric current does not satisfy the requirements 
of modern sanitation. People will not drink dirty water,

*Extracts from address read before Conference of 
State Board of Health with Municipal Health Officials 
January 22-23, 1914.



one town to the water supply of another, and 
remedy must be sought to guard against this evil.

ft might not be out of place to here remark that 
ome twenty years ago I entertained the thought that if 

water supplies for domestic and dairy use, and any 
tv T'" -USe 'n connection with food or drink, were free from 
yphoid fever organisms that typhoid fever would soon 
e stricken from the list of diseases, and that water in 
me form or condition was responsible for 
ued typhoid rates, and that with pure or purified 
er, universally used for dietetic purposes and in con- 

c ion -with articles of diet ingested even uncooked, we 
*8 it hope for practically the elimination of typhoid.

j ^ may be recalled that Prof. Dr. Von Pettenkofer 
ned strongly to this theory, based largely no doubt 

int i exPerience with the disease in Munich, after the
in .kM?ngfaUav"ii:yPUbliC ',aKr SUPP,y fr°m Sprin6:S

Various methods of sewage disposal have been 
some permanently adopted.

is Screenin£ the coarser floating particles from sewage 
rem Partuof ,evfry system of disposal. Grit chambers to 
in °Vc hy limited sedimentation the heavier solids held 
Whe CCbanical suspension is also a part of every system, 
st re combined sewers are in use. But after these two 
wi,Ps have been taken, the further treatment takes a 
n e ran8'e from simple and limited sedimentation, to the 

st refined methods of filtration 
ment 0f

some

our con-

triedand

adapted to the treat-
sewage.

p . ,Ihe treatment of sewage will depend upon the dis­
ci^1 '0n ^-he final effluent. If the effluent is to be dis- 
Vol’rsed mto a rapid flowing stream of large relative 
it ume’ the de8-ree purification need not be so high as 
tjQS °u*d be when the dilution and opportunity for oxida- 
le n °f the decomposable matters in the sewage will be 
Upo" ^ t^le sewaf?e outfall is into a stream not drawn 

" f°r public water supply, nor used for watering 
pürC: » and where nuisance only is to be considered, the 
p '"' cation need be only sufficient to avoid putrescibility. 
fall f tbe stream is used below the point of sewage out- 

°r Public water supply, or for watering stock, and 
effluent must be no worse, and possibly better than 
water naturally flowing in such stream, then the most 
anced and comprehensive methods of purification will 
accessary to meet the present sanitary requirements. 

0f the case of a public water supply, the standards 
rngd"abty whether the water be naturally wholesome, or 
So ,5 80 by filtration, will be about the same everywhere, 
SOm 1at fhe analytical conditions which determine whole- 
Var; Water are not difficult to establish, and will not 

‘ 'Materially the world over. But standards for sewage 
cha^.Cnts are not so easily established. Thus sewage dis­
ced into ^Tew York harbor where the fresh and salt 
UseJrfddl,t*orl wil1 be very large and the water nowhere 
Stock *0r domestic purposes, nor for the watering of 
can ’ fmay be much inferior to the sewage effluent which 
of 8afely be discharged into Lake Erie at Cleveland, or 
into 5, sewage effluent which can safely be discharged 

be Ohio River at Pittsburgh.
diffe ^aeb place may require a standard of sewage effluent 
Systeen* from the other places, and as a consequence the 
des. ni8 °f sewage purification will take a wide range of 
dit; n and efficiency, depending upon the place and con- 

n °f final discharge.
diSD Europe almost every known method of sewage
SUrviv^ HaS been triedl 

$tand

the
the

effl

Some of these methods have 
the experimental stage and have become 

ards under proper conditions, others have been tried

and finally abandoned. At Glasgow, for example, the 
sewage is simply screened, the grit intercepted, a few 
hours of continuous sedimentation allowed, when the 
effluent is run into the Clyde, on the ebbtide, and the 
sludge pumped from the sedimentation tanks and carried 
out to deep water in the sea, in sludjge boats constructed 
for the purpose. Some of the heavier sludge, however, 
is loaded on railway trains and then used for filling low­
lands along the river below Glasgow, and some of It is 
pressed in order to extract part of the water, and is then 
dried and sold as a fertilizer. The fertilizing value of the 
average sewage sludge is low, and the thought 
tertained by Victor Hugo and others of less romantic 
mind, that the elements of a complete fertilizer were to 
be found in domestic sewage has long since been dis­
proved. Sewage has been successfully applied to certain 
kinds of,crops, but it has no broad application as a gen­
eral fertilizer, and when so used the crop must be adapted 
to the sewage. Of course, something else must be grown 
on the land besides “alfalfa” and “cabbage” if we are 
to live, and to the great crops of corn and wheat upon 
which the farming life of the nation depends, it is doubt­
ful if a raw sewage can be of material benefit.

once en-

The disposal of sewage should be conducted upon 
strictly sanitary lines, and if processes can be worked 
out which will enable some portion of the sewage to yield 
a profit, these must have in view the sanitary end as the 
first object.

In this state the proper treatment and disposal of 
sewage is generally required to prevent pollution of our 
streams, and to avoid nuisance. Some of our streams, 
like the Cuyahoga River at Cleveland, and Millcreek in 
and north of Cincinnati, are now so vile from untreated 
sewage effluents that at times it seems that it only re­
quires a match to set fire to them. x But these conditions 

be remedied in both places, and we may expect 
to see the waters of these streams flow into Lake Erie 
and the Ohio River respectively, as clear and sanitary 
as the natural waters of the Lake and River, and perhaps 
safer for ordinary uses.

It is a theory in one part of Germany to-day, that 
after the sludge has been precipitated by a few hours’ 
sedimentation from raw sewage, that the effluent can be 
safely discharged into a relatively small stream, provided 
the stream has a good current, and no places occur in it 
where the unsedimented solids in the sewage can strand. 
That is to say, the sewage must be kept moving until it 
reaches a body of water large enough to furnish proper 
dilution. The dilution in the small streams may be low 
provided the current is maintained, and to this end brooks 
have been improved and artificial channels created, for 
the carriage of the sewage effluents at constant safe 
velocities.

The Imhoff septic tank has come into vogue in the 
Emscher district of Westphalia, as an adjunct of this 
system. In this district all the smaller streams and 
structed channels flow into the Emscher River, and the 
river finally empties into the Rhine, where the volume of 
flow is relatively large.

If we pursued our plans for sewage disposal as 
persistently and cheerfully as do our neighbors in Europe, 
much better results would probably be accomplished, and 
less complaint would be heard from those to whom the 
sewage effluent of our cities is a nuisance and sometimes 
a menace to the public health.

T he collection and proper disposal of garbage and 
other city wastes is another branch of sanitation that

will soon

con-
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must not be neglected. Because we cannot readily trace 
disease to city dumps, there is no reason why these eye­
sores should remain as blots on the landscape. All these 
dumps are more or less a nuisance, and in decency should 
be abated. It may cost something to collect and properly 
dispose of wastes and rubbish, but very little that is de­
sirable is obtained without cost, and no expense that we 
indulge in will yield so large a return in the beautifying 
of our small streams in the unimproved outskirts of our 
cities as the complete abolition of our waste and rubbish 
dumps. No one wants a garbage or waste dump on or 
near his premises, but he is not so particular about some­
one else’s premises, and that which is unsightly and an 
offence to his finer sensibilities will likely be a nuisance 
and offence to others who from locality are compelled to 
endure it.

outskirts of cities ; useless in themselves, eyesores, 
nuisances and sometimes the cause of ill health?

The City of Cincinnati collects and reduces its 
garbage, but ashes, street sweepings, domestic, com­
mercial and building wastes and rubbish are collected as 
daily tributes to our waste heaps or so-called “city 
dumps.” Things that cannot be used should be destroy­
ed, and not left to encumber the premises or the land­
scape, to offend good taste and obscure the face of 
nature.

■ No one should be offended by an order to clean up 
his premises and keep it clean, to collect and reduce, pick 
over or destroy what he cannot use, with the best means 
at his disposal, and when the individual has done all that 
can reasonably be expected of him then the municipality 
must do the rest.

In cities of less than 100,000 population it is thought 
that garbage and other wastes and rubbish are best dis­
posed of by combustion in high temperature destructor 
furnaces, if sanitation is the object in view.

In large cities, however, the garbage can be separ­
ately collected and reduced to inoffensive and saleable 
products with reasonable profit and the other wastes and 
rubbish from domestic, commercial and municipal ‘sources 
can be collected, sorted and some material of value ob­
tained from them before the useless matters are de­
stroyed. The picking over of garbage wastes and rub­
bish to obtain revenue is a doubtful procedure. Great 
risk is run by the “pickers” in handling cast-off clothing, 
bed linen and some other household articles. The picking 
of inorganic matter may be attended with no great risk, 
but all material which by chance can transmit disease 
should not be picked and preserved, but be promptly put 
through the combustion furnace and rendered harmless.

PERMEABILITY OF CONCRETE.

Results of great importance to contractors, engineers 
and farmers who have to do with concrete construction 
are being obtained in a ' series of tests to determine the 
rate and the amount of flow of water through concrete. 
The College of Engineering of the University of Wis­
consin is making these tests with the object of finding a 
simpler means of making concrete watertight. A large 
cement company in the middle west is co-operating with 
the college by offering the facilities of its plant.

Already some interesting results have been gotten 
in the effect of the length of time of mixing in a machine 
mixer of the batch type ; the effect of the percentage of 
mixing upon the imperviousness of the concrete ; the 
effect of having sand in dry condition before mixing ; and 
the effect of having the sand wet.

The experimenters have found that good results are 
obtained if the concrete remains in the mixer from two 
to three minutes when dry materials are employed. For 
cases where the sand and gravel or stone are damp a 
considerably longer time is required. Therefore the use 
of wet sand should be avoided if possible. The experi­
ments showed that mixtures consisting of 1 part of ce­
ment, 1Y? parts of Janesville sand of the Torpedo grade, 
and 3 parts of Janesville gravel, when mixed to a wet 
consistency, are impervious to water when subjected to 
a pressure of 40 pounds per square inch, 
lean as 1 part of cement to 6 parts of gravel (a graded 
mixture) have been made impervious at high pressures by 
using care in proportioning the amount of water and in 
mixing the batch. The specimens used in making these 
tests are cylindrical in form and so made that the faces 
of the cylinders, which are 13% inches in diameter, are 
exposed to the predetermined water pressure. The thick­
ness of the concrete through which the water must pass 

be varied from 4 to 18 inches. Ample provision is 
made for cleaning both faces of the cylinder before plac­
ing it upon the testing apparatus. The apparatus itself 
is so arranged that very accurate tests can be made.

The importance of these experiments will be more 
sufficiently appreciated when it is understood that a large 
proportion of the trouble arising from poor concrete is 
due to the use of defective sand or gravel.

The department is also studying the effect of vary* 
ing the percentages of cement and water, the gradation 
of the sand and gravel (by this is meant the size of the 
rocks and the fineness of the sand), the proportioning 
the mixture, the thoroughness of mixing, and the effects 
of different conditions on the hardening of the specimens*

In some cities the garbage is collected and delivered 
to the reduction works at cost, the reduction being per­
formed under contract by private parties, while in others 
the reduction as well as collection is conducted by the 
municipality. The net profit from the handling of the 
garbage in Cleveland, for the year 1909, was $85,715, 
and by the adoption of the same energetic and efficient 
methods in some of our other cities corresponding results 
can be expected.

Garbage when reduced will yield grease and fertilizer, 
but the value of the fertilizer will be low. The grease is 
a valuable product and this together with the articles of 
value “picked” from the garbage constitute the 
of profit.

Mixtures as
source

Small cities cannot successfully conduct garbage 
reduction works owing to the lack of sufficient 
terials to work upon from day to day, and in these, with 
sanitation as the object, the garbage and all other wastes 
and rubbish should be reduced to clinker, ash and gases, 
in high temperature “destructor” furnaces. “Picking” 
the garbage and wastes may furnish some material that 
is saleable but after this has been done, the remainder of 
the material should be quickly destroyed.

raw ma-

can

In suburbs of cities and in villages the rubbish and 
wastes from the household can often be destroyed on the 
premises, and when this is done the burden on the muni­
cipality will be correspondingly lessened, 
wastes and rubbish of whatever kind should not be 
alowed to accumulate, and the same desire for cleanliness 
of person and clothing which we are all supposed to have 
should apply to the household, the factory and the store.

Organic

How often are we shocked at sight of dump heaps 
and rubbish piles along our trunk line railways in the
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Further experiments made on 2, 3, 4 and 6-in. pipe 
showed . that the Weisbach formula did not hold for 
larger pipes under ordinary conditions of service. These 
later experiments, however, did not confirm the Detroit 
experiments as to the minimum loss occurring with bends 
of a radius of 2% pipe diameters. These different ex­
periments indicated quite different variations of loss in 
relation to the velocity. Some of the experiments showed 
this relation as high as v1-7*, while others showed it as 
low as v •.

These experiments give the best basis that we have 
of obtaining the loss of head in bends.

The experiments were all carefully made, every effort 
being made to eliminate errors. The conditions existing 
for the different experiments were nea enough alike to 
justify the expectation of at least 
agreement.

In the discussion of the question resulting from these 
experiments it.seems to have been assumed that the loss 
of head in bends on different sizes of pipe should be the 
same when the radius of the bend in terms of the di-

an approximate

' „ " ,= /* z« ,e
Radius of Band tn D/amaters

F*é- 1-—Loss of Head Due to 90° Bends. Radius in 
Diameters.

to

cr

in which D is diameter of pipe, r the radius of the centre 
line of the bend, and v the average velocity in the pipe. 
On this basis the greatest loss of head would be from a 
bend of the smallest radius, and the longer the radius the 
less the loss would be.

Experiments made at Detroit on pipes of 12, 16, and 
30 in. in diameter, indicated losses quite different from 
those given by the Weisbach formula. From these ex­
periments it was concluded that the loss of head was a 
minimum for bends with radii of about two and one-half 
times the diameter of the pipe. These experiments also 
indicated that the loss did not in all cases vary as the 
square of the velocity.

LOSS OF HEAD DUE TO BENDS IN WATER 
PIPES.

THERE has been much argument as to the loss of 
head due to bends or curves in pipe lines. Many 
theories have been advanced and many attempts 
to determine the laws which govern it have been 

made, but after great care, different experimenters have 
aj"rived at quite different conclusions. The result is an 
abundance of experimental data on the subject with small 
mf.ans 0f determining what are most feasible and most
reliable.

A good deal of accurate information, derived from 
e data already at hand, is contained in a paper on the 

subject by Mr. W. E. Fuller, read by him before the 
ew England Waterworks Association last September, 
is in such a form as to admit of ready determination 

th Pf°bable loss of head in bends and curves under 
e conditions that are ordinarily met with in waterworks 

Practice.
It is known that water passing around curves and 

n<^s loses a greater amount of head than when passing 
rough an equal length of straight pipe. When the 

irection of the flow of water is changed, the distribution 
velocity and pressures in the pipe is also changed, 

,.‘es are set up, and probably other actions take place 
•eh cause this excess loss. 

t X is more convenient, in comparing different bends, 
° lyide the total loss of head due to the bend into two 
arts : (1) that which occurs in an equal length of straight 

,^’Pe, (2) the excess loss due to the curve. If this is done 
*s necessary to assume that the effect of roughness of 

condition of joints, and other matters which affect 
; e flow in straight pipe have the same effect on the flow 
in Cl|r.Veci pipes- Quite probably this is not exactly true, 

1Ck case bends of the same dimensions with different 
j^raulic conditions

this ‘

ness,

would give different excess losses of 
The experimental data are insufficient to decide 

matter, but they indicate that the effect of rough- 
Qf , etp-> is not greatly different in the two cases. Loss 
°f tf?3C* ^UC t0 kcuds will be considered as that portion 
in C to*al l°ss in excess of the loss which would 

an equal length of straight pipe.
;s l.is known that the disturbance caused by the bend 
(.j^^Pmued for some distance in the straight pipe beyond

°edi Stra'S-ilt pipe- It is also probable that the pipe pre- 
t0 • the bend, causing more or less eddies, according 
- 1 s condition, may affect the loss due to the bend. The 

that

occur

and that the loss due to the bend continues in

fact
tj,e some of the loss due to the bend takes place in 
Wo i^-tra*I’kt pi?6 makes it necessary in experimental 
bend -t0 lneasure the head at some distance beyond the 
ej| . ltself. The loss due to pipe friction must then be 
T|1;1Ina.tecl before the loss due to the bend can be obtained. 
totai Action represents a large proportion of the 
the I °SS’ 80 that errors in obtaining it materially affect 
oyer °Ss tin® to the curve. With all these difficulties to 
•fen^0016 18 not surprising that the different experi-

s should not agree closely.
esSe ,a'n Points at Issue.—For practical purposes it is 
bend* la* *° know the effect of both the radius of the 
different^ •t^e vei°city uPon the loss of head for pipes of

Until
zes.

experj recent years Weisbach’s formula, based upon 
Thi„ ,ments made on small pipes, was generally accepted.
h (addiUotaIiS:

loss of head due to 90° bend) = 0.13 
D , v7

+ 1.85 - 3
2r 2 g

March 12, THE CANADIAN ENGINEERi9t4- 441

'f-Danis2"fo;oe

Ve/pcity. 5 Ft

^ —______ ^~Wi///a me 30'
W/f '/am 3 /S /=>//** .

/?’£>. r~>

pers. ><e*c.
'i’S—

yAtegty/rro/e JApe ___ __ç-
-i------------- 1* CScAoofer g /P/o»)

Lo
ss

 of
 he

ad
 D

ue
 to

 B
en

ds



&
/ 6

\

l'Ch
'h
?

:
^ A2
I Qacf/oo of Bend jn fëet.

:s ,.„ :
■S

\a
| °* \

\L / O w v/s £* V y/yOe
.£_________ Vz

\ 3r/gA//7?
^T*’~/sGene.

LOC/TY /Ooc
Y///\t

•yy/^r
Ü°° \— 

yX x S
------ W/Ay/77 5 /2 '&/. ie

\[ * B/-/ghtmQre 3 A '//le
6

Æad/oe of fiend jn feef

B-s \ VS o-c — °-

<3

5* \ars$.
Lit nflA/<

iP" 5 S

13'P/pe
ht/f/ternsÆ "P/^ xtj

^mac/rx off / ->£et krc _____
W/J/tam- 3Q‘P/£ e^____

Gênera/ /tirerai>efz e-Shoots-eX’/zx?
* 7 s i /o

5 o-J $S
S\.1 \>à5

2« &OC//OS of/3enct /n fëet\
5 0-2
3

ameter of the pipe were alike. The writer sees no valid 
reason why this should be so. With so many different 
factors contributing to the loss there seems no reason to 
assume such a relation. If this assumption is abandoned, 
a much closer agreement between the data can be ob­
tained and it seems better to accept the experiments as 
they stand, adjusting the conclusions to the data rather 
than to assume that some of the çiata are in error simply 
because they do not satisfy the above assumption.

Effect of the Radius.—A study of the data shows 
that the loss is more nearly the same for different sizes 
of pipes with bends of the same actual radius in feet than 
for bends of the same radius in pipe diameters. This is 
shown by a comparison of Figs, i and 2.

e IV//// 7ms 30fO/pe 
A Schoper 6 P/pe

Vf/oc/rr 5f - /=>£(. > See
Genera /Prera pe-*

^—3*T

the same radius, taken from the average curves on Fig. 
2, were plotted on logarithmic paper in relation to ve­
locity. From these plottings the relation was established 
that the loss of head is proportional to v22S. 
that the loss of head is proportional to v2-25. On this basis 
a formula for loss of head may be stated as hb = feu225, 
in which k is a coefficient different for bends of different 
radii, and hb is the loss of head in excess of the loss in a 
straight pipe of a length equal to the length of the 
curve. On Fig. 3 is given the values of k for bends of 
radii up to 60 ft. This relation between hb and v is an 
average relation, as indicated by the experiments used. 
Further experiments may change it materially.

Practical Use of the Data.—Fig. 2 gives the loss of 
head due to 90 degree bends in excess of the loss due to 
friction in straight pipe of a length equal to the length 
of the curve. To compare the total loss of head which 
would actually occur in pipe lines containing these curves, 
it is necessary to take into account the relative length of 
the different curves. The use of long curves makes the 
total length of pipe less than the use of short curves 
giving a corresponding smaller loss in pipe friction.

The introduction of this matter brings in a difficulty 
in that the friction will vary as the roughness of the pipe, 
so that the curve giving the least total resistance for 
one pipe will not do so for another pipe with different

On this
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Fig. 3.—Values of “K.”

hydraulic conditions. It is most convenient to compute 
the loss of head in pipe lines by taking the actual lengths 
of the tangents as straight pipe, finding the frictional 
resistance in it, and then adding the excess resistance 
due to curves and other Specials.

To meet this requirement Fig. 4 has been drawn, 
on which is shown the excess loss of head in bends over 
what would occur in straight pipe of a length equal to 
the tangents of the curve under average conditions. The 
data for plotting this diagram were obtained as follows : 
The loss due to the curve is taken from the average 
curve in Fig. 2. The friction in straight pipe of a length 
equal to the difference between the length of the tangents 
and the length of the curve is then deduced. The fric­
tional resistance in straight pipe is taken according to 
the Hazen-Williams formula with c — 100. 
efficient represents the average pipe after it has been in 
use for some years. As the loss of head in bends becomes 
of most importance at the time when the pipe is being 
used at its maximum capacity, which usually comes aften 
some years of use, this value of c will probably meet the 
usual requirements. For new pipe well laid this excess 
loss in head would be somewhat greater, while for pipe 
in very bad condition it would be less.

Fig. 4 shows the following interesting points :
x. The excess loss of head in bends is greater f°r 

large pipes than for small ones.
2. For large pipes a six-foot radius bend gives the 

least resistance, unless very long radii are used.

The co-

j
(3=>C//U3 of Bend m/êet.

Fig. 2.—Loss of Head Due to 90° Bends. Radius in Feet.

Fig. i shows a plotting of the data on the basis of 
the radius in pipe diameters, while Fig. 2 shows a 
similar plotting on the basis of the radius in feet. On 
Fig. 1, while the curves representing the losses in bends 
of diameters from 2 in. to 6 in. agree fairly closely, those 
for the larger pipes are very different. On Fig. 2 a much 
closer agreement between the small and large pipe curves 
is obtained.

It is probable that neither of these diagrams is on 
the correct basis, and that the actual relation between 
the loss of head and the radius is a more involved one. 
Possibly the inner radius or the outer radius of the bend 
should be used for the comparison instead of the radius 
of the centre line ; or it may be that both r and D are 
involved in some more complicated form.

On Fig. 2 the average curves drawn fit the data ap­
proximately and may be used for obtaining the probable 
loss of head in bends.

Relation of Loss of Head to Velocity.—Values of 
the loss of head for different velocities due to bends' of

=w I 1/b. '-OCf, ~y vjy 
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r 3* ^ the radius can be made very long, the least 
radiusnC<î Wil1 ev>dently be from the bend of greatest

of u4\For Sma11 pipes’ at least> with !ong radii the loss 
a I» CaC! Wl11 be less than it would be in straight pipe of 
'vhen^th 6C*Ua* to tbe tangents of the

comes

curve. This occurs 
saving in friction head due to shorter line be- 

greater than the excess loss due to the bend.
nary1" °rdcr to show the loss of head for bends in ordi- 
as p;^Se’ labIe L has been prepared on the same basis 
in» f 4’ Srvmg the excess loss for bends made accord- 
standa°d ^ NeW EngIand Waterworks Association

3yle Loss of Head Due to Ninety Degree Bends of 
e New England Waterworks Association Standard.

Excess loss over 
loss in straight pipe of length 

equal to tangents. 
v = 5 ft- 
0.073 
0.082 
0.086 
0.089 
0.090 
0.085 
0.086

Size of 
Pipe. 

Caches.

Radius
bend.
Feet. ® = 3 ft. 

0.021 
0.025 
0.026 
0.027 
0.028 
0.026 
0.027 
0.026 
0.026 
0.026

v=io ft.
r-33 o-37

0.40
0.41
0.42
°-43

1 -33
1 -33
1 -33 
r-33 
2.0 0.41

0.41
0.085 0.41
0.083 0.41

N 0.083 0.40
lines ofCeSS'^ f°r Considering Loss in Bends—For n-.ost 
venien a11 Prpe, consideration of economy or con- 
°r curve aying wil] govern the selection of the bend 
sharp , ufe> Generally, of course, the use of very 
tems abom S Sh°ald be avolded. In designing pipe sys- 
where 1 PumPmg stations, filter plants, and elsewhere, 

,Star>din„. an7 ®Pecials are necessary, a thorough under- 
0ss of head the 1088 ‘S imP°rtant to avoid unnecessary

greater ; ^arge pipes the losses in bends assume a far 
eral re mP°rtance. The loss is more important for sev- 
,arger ninnS' , First’ the actual loss is greater for the 
Vel°city rh / for small pipes. Second, for the 
^all pjD 6 frictional loss is less for large pipe than for 
t'On 0f :,e’ 80 that the loss in bends is a greater propor- 
v°Ived is 6 t°tal loss. Third, the amount of money in- 
e,cPenditi1^r^at®r the case of large pipe, and a greater 

The 18 justified to avoid losses of head.
piDlmv>0r^anCe losses of head which 

ancese 1'?es at bends and at other specials and at 
^eileraljv atlC • outlets of the pipe to structures is 
I? find i0 readzed as it should be. It is not uncommon 
I *vely $h S8es /ro such causes, in large and compara­
is. fn r P*Pe nes> a large percentage of the total 
iufd hav many cases. much greater capacity of the line 
,?Ss«s jn ® been obtained by proper consideration of the 
jle CapachlG desi'&n of these works, and in some cases 
^tances* y couId have been nearly if not quite doubled. 

h'Pcs. -p. °. this may be found in intake and suction 
hen if : e lmPortance of these losses may be understood 

? hend nrCadzed tbat *n 1>°°° ft- of 72-in. pipe a single 
°f the hu?ol4y designed may readily reduce the capacity 
kUdet of tl y ? per cent-, and a poorly designed inlet or 
7 fully 1C p'Pe to a structure may reduce the capacity 
Ures 0r( Io. Per cent. It is not uncommon to find struc- 
Uced ' to piPe hnes in which the velocity is suddenly re- 

' rease<j ^ small amount, after which it is again in- 
Carefuj ,ucb structures are extremely wasteful in head, 

design to secure gradual changes in velocity

20 2.0
2-5
3-o
4.0

same

Iarge
entr

occur on

not as

A

and to prevent eddies at specials is very essential in order 
to secure the proper capacity of large lines and to pre­
vent the waste of capital in building larger pipe lines than 
are needed.

Loss of Head in Other Than 90° Bends.—There are 
but little data on losses in curves of radii other than 90° 
curves. Even with bends of small curvature the flow is 
disturbed, eddies are started, and considerable loss of 
head may result. It seems certain that the loss in 450 
bends is greater than one-half that in 90° bends. ; 
more information is obtained, the writer suggests the 
of the following values for losses of head :

For loss of head due to 450 bends, use three-fourths 
that due to 90° bends Of the same radius.

For loss of head due to 22.50 bends, use one-half 
that due to 90° bends of the same radius.

For loss of head due to a Y-branch, use three-fourths 
that due to a tee.

Until
use

OU

Fig. 4.

Approximate Rules for Losses of Head—The loss of 
head in bends, for ordinary velocities, that is, from 3 to 
t^tt., is approximately proportional to the velocity head,

—. It is convenient to express the loss in this 
2 g
for rough approximations the following rules 

For 90° bends of

less than 10 ft., hi — i —.
2 g

For tees (bends of zero radii), hi = ii__.

way, and

will serve : 
a radius in excess of 1.5 ft. and
v’

2g
v‘For sharp 90° bends of 6-in. radii, hi =

Only further experimental work can satisfactorily 
settle some points involved in the loss of head in bends. 
Experiments which would add to the data 
head in bends of large diameter would prove of the 
greatest service. It is for such bends that the matter is 
of the greater importance and the data more limited.

i—.
2g

on the loss of

Messrs. Cammell, Laird and Company, of Biricenhead, 
England, have supplied the turbines for the Canadian Pacific 
steamer St. George, the installation being made at the Robins 
drydock at New York under the superintendence of engineers 
from Birkenhead
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gallons, valued at $1,012,735; gasoline, 40,904,598 gal­
lons, valued at $5,347,767 ; lubricating oils, 6,763,800 
gallons, valued at $1,077,712, and other petroleum pro­
ducts, 4,288,463 gallons, valued at $423,477.

There was an increased importation in 1913 of all 
classes of oil with the exception of gasoline, the increases 
being most pronounced in crude oil and refined illumi­
nating oil.

Natural Gas.—There was comparatively little change 
in the production of natural gas in Ontario but a large 
increase in the production in New Brunswick and in 
Alberta. The total production in 1913 was approximately 
20,345 million feet valued at $3,338,314, of which 828 
million feet valued at $174,006 was from New Bruns­
wick; 12,487 million feet valued at $2,092,400 from On­
tario, and 7,030 million feet valued at $1,071,908 from 
Alberta.

CANADIAN PRODUCTION OF PETROLEUM AND 
NATURAL GAS, 1913.

HE Division of Mineral Resources and Statistics of 
the Department of Mines, Canada, reports that 
the production of crude petroleum in Canada was 
confined during 1913 to the old established fields 

in Ontario with a few barrels-pumped from gas wells in 
New Brunswick.

The annual output has been steadily declining during 
the past six years and shows a further falling off in 
quantity produced in 1913 although owing to the higher 
price obtained for oil a larger total value is shown than 
for 1912.

T

A bounty of one and a half cents per Imperial gallon 
is paid upon the production of crude petroleum, the 
Bounty Act being administered and. payments made by 
the Department of Trade and Commerce. According to 
the records of this Department the total output of pe­
troleum in 1913 was 228,080 barrels or 7,982,798 gallons 
on which a bounty of $119,741.97 was paid. The total 
value of the production at the average price for the year 
$1,782 per barrel was $406,439.

The production in 1912 was 243,336 barrels or 
8,516,762 gallons valued at $345,050 or an average value 
of $1,418 per barrel.

The average price per barrel at Petrol ia during 1913 
increased from a minimum on January 1 of $1.65 to $1.75 
on April 16, $1.84 on November 6, and $1.89 on De­
cember 22.

The production in 1912 was reported as 15,28/ 
million feet, valued at $2,362,700, and included 174 millk>n 
feet from New Brunswick, valued at $36,549; i2,529 
million feet from Ontario, valued at $2,036,245, and 
2,584 million feet from Alberta, valued at $289,906.

These values represent as closely as can be ascer­
tained the value received by the owners or operators of 
the wells for gas produced and sold or used. The values 
do not represent what consumers have to pay since i° 
cases where transmission is by separately operated pipe 
line companies such cost is not included.

The production in Ontario by districts as furnished 
by the Supervisor of petroleum bounties was in 1913 as 
follows, in barrels: Lambton, 155,747; Tilbury, 26,824; 
Bothwell, 34,349; Dutton, 4,610; Onondaga, 4,172, and 
Belle River, 464, or a total of 226,166 barrels. In 1912 
the production by districts was: Lambton, 150,272; Til­
bury, 44,727 ; Bothwell, 34,486; Dutton, 4,335, and 
Onondaga, 7,115, or a total of 240,935 barrels.

The production in New Brunswick in 1913 was 
2,111 barrels as against 2,679 barrels in 1912 and 2,461 
barrels in 1911.

Exports entered as crude mineral oil in 1913 were 
3,650 gallons valued at $379 and refined oil 24,273 gallons 
valued at $3,188. There was also an export of naphtha 
and gasoline of 17,875 gallons valued at $4,284.

The total value of the imports of petroleum and 
petroleum products in 1913 was $13,339,326 as against 
a value of $11,978,053 in 1912. The imports have been 
increasing rapidly during the past few years.

Crude oil is being extensively used as a fuel on the 
Pacific Coast in both steamships and locomotives and the 
wide use of the gasoline motor has created a big demand 
for gasoline. The total imports of petroleum oils, crude 
and refined in 1913 were 222,779,293 gallons valued at 
$13,230,429 in addition to 1,628,837 pounds of wax and 
candles valued at $108,897. The oil imports included 
crude oil 162,062,201 gallons, valued at $5,250,835; re­
fined and illuminating oils 19,393,627 gallons, valued at 
$1,386,440; gasoline 29,525,170 gallons, valued at 
$4,822,941 ; lubricating oils 6,789,451 gallons, valued at 
$1,172,986, and other petroleum products 5,008,844 
gallons, valued at $597,227.

The total imports in 1912 were 186,787,484 gallons 
of petroleum oils, crude and refined, valued at $11,- 
858,533, in addition to 2,144,006 pounds of paraffin wax 
and candles valued at $119,520. The oil imports in­
cluded: Crude oil, 120,082,405 gallons, valued at 
$3,996,842 ; refined and illuminating oils, 14,748,218

It has been finally decided by the State of New York t0 
request the foreign relations committee of the House of Re' 
presentatives to recommend that New York State be vested 

with power to permit the diversion of water from Niagara 
River for power purposes or to establish a State power plant 
at Niagara Falls.

The Wheeler Condenser and Engineering Company, 
Carteret, N.J., have opened am office at 122 Board of Trade 
Building, Montreal, under the management of Jos. McKay» 
Jr., formerly New York manager of the company. The con1' 
pany make surface and jet steam condensers water-cook11# 
towers, feed-water heaters, evaporating apparatus, etc.

One of the most interesting railway structures in 
world is the bridge over the Faux Namti gorge in Indo-Chh1*’ 
where, owing to the peculiar difficulties in the way of bui* 
ing a bridge of any type, it was necessary to adopt a specia, 
design suited to the only method of erection that seen1 
possible. The sides of the gorge are practically vertical ; L 
there is no approach to the bridge from either side 
through tunnels. The track grade is 335 feet above the river’ 

so that no system of falsework could be used in building 
bridge, while cantilevers were out of the question owing 
the lack of “elbow-room.” The design finally adopted 
sisted of two steel trusses, each hinged at the cliff side, w 
were erected in a vertical position and then lowered so to 
the ends met, forming a structure of inverted V-shape. 1 
ends of the two trusses were firmly connected ; steel 
were erected on the humps of the trusses ; and, on this suP^ 

port, the steel deck truss, carrying the track, was placed, 
the beginning of the work it was necessary to let the W 
men down by ropes from the tunnel mouth to prepare 
foundations of the supporting trusses, 
were built in the tunnels and were then moved into Pos 
on rollers. From end to end this bridge measures 220 
4 inches, while the distance between the heels of the 
porting trusses is 180% feet.
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SPECIAL BOARD FOR LAKE OF THE WOODS 
QUESTION.

One of the Privy Council committee reports approved 
March 2nd by the Governor-General, deals with the 

organization of a Board, representative of different de­
partments of the Government, for the special considera­
tion of various questions that are being referred from 
time to time to the International Joint Commission. 
Questions frequently arise in which more than one de­
partment of the Government is interested and in regard 
to which several departments have special knowledge. 
In order that such questions may be fully and effectively 
dealt with, it has been deemed desirable that there should 
be some method by which advantage may be taken of 
lhne, lnfor™at.on possessed by the different departments,
p"obL™S“[:^°'OP'ra,i0n secured b “S «*» «he

It is interesting to note that in the United States
t™wa” Dr;«h:,fisdiction °f-and dea,t

.tirzsssz £reference regarding the level of the Lake of the Woods 
and it is suggested that a Board be organized for thé 
special purpose of considering it, and outlining a policy 
for submission to the Government. '

The report recommends that "the working members
Eves of the6 v ’ ^°°dS B°ard should be representa­
tives of the various departments affected. The Depart-
PublL°WMtrme and Fisheries and the Department of 

ublic Works are responsible for the navigation on the
Induis?6 e"eS Branch of the Department of Marine 
fish Ind rthS 1Sf'ntereSted b the Pr°Pagation and care of 
affect S’ theref?re> 1-n any change, of level which may 
affect the spawning beds; the Department of the Interior 
s much interested in the water powers connected with
hose inShe P ’ LfZ °f the Woods> Particularly 
hose in the Province of Manitoba ; the Hydro-Electric
ower Commission of Ontario is interested

powers in the Ontario section of the watershed ; and the
Department of . the Naval Service is charged with the
work of preparing charts for navigable waters.

In view of difficulties that may be encountered in
getting representatives from these various departments
to act together, and in order to facilitate direct communi-
ber Sf Thl r w TTZZ h ’lS su^ested that a mem- 
her of the Cabinet should be the chairman of the Board
The report accordingly recommends the constitution and
!,.PPOw.tment °f S"Gh.a Board under the chairmanship of 
the Minister of Marine and Fisheries, to consist oAhe 
ollowing members as representing their resoective 

departments : B. H. Fraser, assistant chief engineer De­
partment of Marine and Fisheries ; S. J. Chapleau’ dis­
trict engineer,. Department of Public Works; J B 
Chalhes, superintendent, Water Power Branch Depart 
ment of the Interior; W. J. Stewart, chief ^dmgrapW 
Department of the Naval Service and External Affairs
P-,te”c„G„„fS of yoS“Ho.enghe=r'

. . The committee also recommend that the Board be
■ 7'C a u°- examme the various departmental interests
involved, bring them into harmony
and present to the International ;
views of the Government of Canada on this question.

, Ut ..nty should be given to the Board to appoint
cnllpntqU1!i,t? /1U,mber of c,erks’ or junior engineers to
furtherafwtth fh e SUCh data aS may be collected; and 
turther (with the concurrence of the Prime Minister), that

on
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as far as possible, 
Joint Commission the
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the necessary expenses in connection with the carrying 
out of these proposals be defrayed from the contingencies 
of the Department of External Affairs.

to work along professional lines and to advise clients to 
the best of their ability irrespective of their own pockets.

SURFACE INSULATION OF PIPES.
MUNICIPAL ENGINEERS AND PRIVATE 

PRACTICE. An investigation of the subject of surface insulation 
of pipes as a means of preventing damage to under­
ground metallic structures by stray currents from 
electric railways has recently been completed by the 
U.S. Bureau of Standards, by Burton McCollum and 
O. S. Peters. Tests were made of the various substances 
available for the purpose of insulation of underground 
structures, including paints, pitch and asphalt dips, pitch 
and paper and asphalt and felt wrappings, and so forth. 
Test specimens were made by lining shallow sheet-iron 
cones with the material to be tested. Before being sub­
jected to the final test each cone was filled nearly full of 
ten per cent, salt (NaCl) solution and an alternating dif­
ference of potential of 80 volts (effective) applied across- 
the coating for 30 seconds, in order to be sure that it 
was continuous and without flaws. A milliammeter in; 
series with the specimen indicated a defective coating by 
a kick of the needle. The electrical resistances of the 
perfect specimens were then approximately determined 
with a Wheatstone bridge. In the case of the paints 
these resistances were found to be of the orders of from 
to' to 1011 ohms per square centimetre, while for the 
wrappings they were much higher.

The final test of the specimens which survived the 
preliminary test consisted in allowing water and air 
alternately to come in contact with the coating while a 
direct potential difference of either four or fifteen volts 
was applied across the coating. The value of the voltage 
applied depended on the thickness and other characteris­
tics of the coating. In some of the specimens made up' 
from each material the iron of the cone was made nega­
tive and in others positive, while in the case of the paints 
some of the specimens were subjected to the alternate 
action of air and water with no potential difference ap­
plied, in order to check up the effect of the electric stress-

The alternating contact with the coating of air and 
water was obtained by filling the cone and allowing the 
water to evaporate, which took about a week. Reading5 
of the current flow were made at suitable intervals. The 
first appearance of current flow was taken as indicating 
the end of the useful life of the specimen as an insulating 
coating.

An Association of Consulting Engineers was recently 
formed in Great Britain. At the inaugural dinner it was 
strongly pointed out that there was a necessity for the 

departure. In order to maintain a profession at its 
highest level it was essential that it should have an 
external conscience, in addition to the individual con­
science of its members, and the new society was 
due to have a conscience of this kind, 
a distinct line between the municipal engineer as he 
should be, and the municipal engineer when he becomes 
commercialized and competes with private enterprise.

One of the strong advocates for the association, Mr. 
J. H. Balfour-Browne, K.C., felt very keenly against the 
State and municipal engineers being permitted to 
pete with consulting engineers. They should devote all 
their time and attention to the work of the municipality, 
and be adequately paid for doing this duty. If they did 
devote their time and attention adequately to the woik of 
the municipality, they ought to have no time for engag­
ing in private practice. Apart from this, there was the 
danger in a municipal engineer acting in a consulting 
capacity, that he was liable to have a narrow outlook. 
The variety of the work engaged in by the consulting 
engineer was his strength, and was apt to give a judicious 
breath to his decisions, which was invaluable to his client. 
The Association of Consulting Engineers was doing good 
work, both for itself and for the public, in keeping up 
the standard of the profession.

These grounds for the preclusion of State and muni­
cipal engineers from acting privately in a consulting 
capacity are, according to the London Times, thin and 
unconvincing. "For,” says the Times, "if variety of ex­
perience is a source of strength to the everyday consult­
ing engineer it is reasonable to suppose that the muni­
cipal engineer would also acquire strength and develop 
the judicial attitude of mind from occasional indulgence 
in that class of work. The truth is that the most weighty 
objections to the acceptance by qualified engineers of 
private consulting work are based not upon their lack 
of knowledge, experience, of powers of judgment, but 
upon ordinary considerations of what is expedient for 
public servants. In this respect members of the engineer­
ing profession holding State or municipal appointments 
are even more restricted than members of the legal pro­
fession in like circumstances. The essential requirement 
in private consulting work is that when advice is sought 
upon an engineering matter the engineer selected should 
be a qualified specialist upon the subject in question; and 
what the public have to avoid is the employment of a 
person who poses as a consulting engineer upon every 
engineering subject that presents itself, 
doubt regarding qualifications, an appeal can always be 
made to the councils of the great engineering societies 
and institutions.”

Some difficulty was encountered during the formation 
of the new association in discovering exactly what the 
term “consulting engineer” constituted, as applied in 
England. The definition proved hard to deduce, although 
of considerable import, as the association rules are to be 
applicable only to consulting engineers—professional men

new
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com-

The average life of the paints was about 116 days» 
the maximum life obtained from any specimen being but 
little more than a year. No conclusive evidence was ob­
tained that the low potential differences applied had any 
effect in hastening the initial failure of the coatings. The 
wrappings lasted longer than the paints and dips, but 
none of them much more than 400 days. It seems frou) 
the results that the failure of the coatings must be caused 
by absorption by them of water, which in time penetrate® 
to the iron, allowing current to flow and destroy the 
coating by electrolysis. After the first appearance 0 
current flow the destruction of the coating was observed 
to proceed very rapidly.

The conclusion drawn from the results of the labora­
tory tests, as recently published in Technologic Paper N°" 
!5, °f the Bureau, to the effect that the protection agah15 
electrolysis which is obtained by wrapping or painting 
pipes or other metallic bodies for use underground 1 
only temporary, is borne out by tests on insulated p'PeS 
buried in the ground under practical conditions, and als° 
by correspondence with gas and water companies whose 
experiences lead to the same conclusion.

In cases of



I N the computation of earthwork quantities, the most 
troublesome detail is the finding of the area of the 
vanous cross-sections. On railway construction a 
3-level section is generally used, the area of which is

tound by the following well-known rule:__
Multiply the extreme horizontal width by Vi the 

centre height, also multiply # the width of the roadway
™Jhe,Sl?m °f the 2 Sld.e depths; the sum of the' two 
products is the area required.

If, however the cross-section contains 4 or more
Qn?dh?g!’- th1 figUre Cann0t always be divided into 
soluble triangles, and its area is best found by the follow­
ing method, which has the advantage that the onTy 
: g .e.S Us^d> are those recorded in the field book, reduc­
ing thereby the chances of error to a minimum. It is 
also simple and easily checked.

Cross-sections are almost invariably obtained bv 
measuring horizontal distances and vertical elevations 
each angular hanne being noted by a fraction, in which 

is a vertical elevation, and the denomi-
refer to a haTT dlStfnce- As these measurements 
refer to a base line and a datum at right angles to it
they can be correctly termed rectangular co-ordinates.
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area of a figure platted by 
rectangular co-ordinates can be formulated as follows :— 
Designate the vertical ordinates as numerators, those 
above the point of origin being plus, and those below 
being minus ; designate the horizontal ordinates as de­
nominators, those to the right being plus and those to 
he left, minus. Multiply each numerator by the 

algebraic difference of alternate denominators. One- 
half _ the del. sum of the products will be the area 
required. If the measurements are taken in feet the 
result will be in square feet, if in metres the result will 
be in square metres. The terms may be taken clockwise 
or not, as may be desired, but in either case a regular 
order must be observed from start to finish, and strict 
attention given to the algebraic signs.

To apply the foregoing to earth cross-sections the 
rule can be worded as follows: Designate cuts and dis­
tances to the nght as plus,. fills and distances to the Jeft
as minus. Multiply each numerator by the algebraic dif­
ference of alternate denominators, one-half the del. sum 
of the products will be the

As it is often

Fig. 1.

A rule to find the

area of the figure.
, , , necessary that calculations be made
by men whose knowledge of mathematics is limited the 
rule can be best understood by following 
examples. 6 a series of

Example I. (Fig. 1).
Alternate Distances. Differences. Products. 
— 8.0 
—18.2 

0.0

Fills.
—6.8
—7-4
—8.2

— 8.0
—38.5
— 8.0

0.0 $4-420.3 284.98.0 65.6
One-half of 404.9 = 202.45 = Area. 404.9

A METHOD OF DETERMINING THE AREA OF 
CROSS-SECTIONS.

By C. D. Norton,

LETTER TO THE EDITOR. 

Cost of the National Transcontinental Railway.

of <lRlr,‘7~I notlce m the daily press, under the heading 
of “ended Indebtedness and Annual Interest Charges
confanadlan Roads>” an item for the National Trans- 
“ttinental Railway as follows :—

r. h*116» Moncton to Winnipeg, being constructed by 
minion Government

ment !®3™ated C°SM guaranteed by Dominion Govern­

or .e C°SÎ °f the NationaI Transcontinental Railway 
inn ^nstructing and equipping the road, outside of roll- 
$: -n °Ck’ from Moncton to Winnipeg, will not far exceed 
and M°°’<ri10" MaJor R. W. Leonard, Commissioner, 
cost t r", Gordon Grant, Chief Engineer, estimate this 
apD t0 . S(>mewhere around $150,000,000. 

feared in another Montreal paper as follows:—
tentai(Dta,Wa' Febraary t9-—The National Transconti- 
p0rt Railway and its cost is dealt with in an interim re- 
tionth f Commissioner, Major Leonard, for the nine 
tahloaS- °* tbe hscal year ended December 31. It was 

Dled m the House last night.

An item

314 be total outlay in the nine months was $10,- 
greè-u ’ and UP to tbe end the calendar year the ag- 
°n capîtT38 This is exclusive of interest

°n NQTra<lk'Iaying was completed on the eastern section 
of dour**" 17' There are I,8o3 miles of main line, 20 
9S per 3 6 trac*t> and 4°7 of sidings. Steel bridges are 

i^r cent, completed.
“The 

ng the
rest of the report deals with contracts awarded 
year for buildings, equipment and supplies."

^mpetp8,.^^68 tbat my statement is correct, as any 
m0re th railway engmeer knows that it should not take 
rOad r_a'.* "I0’000’000 to $20,000,000 to complete the 
gineèr 3 y to °Perate in an efficient manner. Any en- 
^ationa^°pneCted 'Y'tb the Headquarters Staff of the 
that the ranscontinental Railway at Ottawa, will affirm 
$I6°,oo C°St °f construction of this road will not be over 
C°ntinen°i’C|OCî’ 3nd that according to the National Trans- 
t° pay : 3 AcL the Grand Trunk Pacific will only have
n°t exoe fr °n the actual cost of the road, which will 

eea $160,000,000.

*S that7! rTST fo.r drawing your attention to this matter 
>e enBind0n t think k fair to the credit of Canada and 
o ansconP FS Wh° WCre connected with the National 
^9nada h'nental Railway, to advertise, not only in 
Wi,l haveT m Eur°Pe- that the Grand Trunk Pacific 
>hen the ° P3y lnterest °n the amount of $234,000 
The Cost ,c°st of the road will not exceed $160,000,'
Gradj 18 dlvided approximately as follows:—
?ridp-n„ .................................................................. $105,000,000

10,000,000 
10,000,000 
10,000,000 

expenses 10,000,000 
................ 10,000,000

duri

,000

,000.

Sh
Bng;aea^d terminals
^aiarieg °lIses’ stations and other buildings 
^her h’ 'Vages and administration 

,tems .

$155,000,000
Yours truly,

H. Victor Brayley, A.M.Can.Soc.C.E. 
Que., March 5th,

tontreal,
1914-
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Alternate
Denominators. Numerators. Products.Algb. Diff. 

-8.4 
—8.0

59.20.0 -64-0
—78.063.S8.0 7i

67.6 —3-971-5 
70.3 
63.0 
61.2

20.0
30.0
40.0
44 o
54.0
47.0
37-0
28.0
25.0
15.0

39-°i-371-5 340.0
396.0
270.0

8-57i-5
70.2 
63.0
61.2

9.0
58.0 5.0

32.960.5 •7
59 11.656.458.0 _3o.l

—70.0
—28.5

61.660.5 —1.1 

—2.8 
—1.9

56.4 59-2
63561.6

H37-1 
271-3

• .'. Area = 432-9- 865 * ^

This method is noted in some text books, but ts£gt 

in general use, mainly because the procedure is a „le$ 
a little difficult, but with the aid of the above exan v 

it can be easily understood. 2
A full mathematical discussion will be found ^ 

book entitled “Traverse Tables,” by Messrs. Lo»1® 0{

Gaunt, where the method is applied to the findl"rreS- 
of figures platted by Latitudes and Depatareas

Example IV.
Alternate

Denominators.
8.0

20.0
30.0
40.0
44.0
54-o
47-0
37-o
28.0
25.0
150

.0

20.0
30.0
40.0
44-0
54
47

0.0

Arta^574S + S0

Numerators.00
no

13-5
Fig- 2.

Example II. (Fig. 2).
Alternate Distances. Differences. Products.

29.5

17.6
21.5
21.5
20.2Cuts.

14.0
12.3

413-0
12.3

13.0 
11.2—29-5 

—11.0 
11.0 
130 
12.0 
0.0 

—10.o

0.0 
—10.b 
—29.5 
—11.0 

11.0 
13-0 
12.0

1.0
8.0—40.5

—24.00.0 10.50.0
6-4—2.01.02.0 65.O 11.613-0

22.05.0 226.6 9.210.3
716.9 
—2.0

865.8.". Area » 432-9-

(Fig. 4).
Products.

94-5
—352-0
-473-0
—430.0 
—282.8
—182.0 
— 33-6 

136.0
199.5
76 8 

150.8
230.0

Algb. Diff.
7.0

—20.0 
—22.0 
—20.0
—14.0 
—14.0 
- 3-o 

17.0 
19.0 
12.0 
13.0 
25.0

-1753-4
887.6

. fj-o&
No less than 40,000 horsepower will be availab e t

FedTralVthe new power site reserve in Boulder Canon, two 
of Las Vegas, Nev., which the United States
ernment has approved.

Fig. 4.

One-half of 7M-9 - 357-45 - Area.
Alternate Fills.

12 3

7149
Differences. Products 

20.0 
—4130 
—135-3

•—22.0 
—65.0 
—99.6

Distances. 
—10.o 
—29.5 
—11.o 

11.0 
13.0 
12.0

—2.0 
14-0 
123 .

—2.0 
-5-0 
—8-3

10.3 
14.0
12.3

0.0
0.0
2.00.0
S-o0.0

10.32.0

—734-9
20.0

7H-9Hence area = 357 -45-
-SO
Z30'U

-41
0

Area 213-35
QAJTo

QA
100

Fig. 3.
Example III. (Fig. 3).

Alternate Distances. Algb. Diff. Products. 
—30.0 
—18.0 
—15-0 
—10.o 

11.0 
0.0 

—23.0

Elevations. 240.0 
—40.0 

52.5 
28.0

8.0 30.0
— 50 
—15.0
— 8.0 
—26.0 
—10.o

34-o

0.0 
—23.0 
—30.0 
—18.0 
—150 
—10. o 

11.0

8.0
—3-5
—3-5

0.0
0.0 146.243

466.7
40.0

•426.7.". Area = 213.35.
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Alternate Elevations. Algb. Diff. Products.
—3-7 
ii.5 
U-5 

—3-5 
—3-5 
—4-3

Distances. 
—23.0 
—30.0 
—18.0 
—15.0 
—10.o 

11.0

Alternate Fills. Differences. Products.
— 54-4 
—134.68

Distances. 
— 8.0 
—18.2 

0.0

85.1+8.04-36.8—6.8 —345-0 
—207.0

0.0
0.0

—6.8
-7-4
—8.2

8.0 —3-5
—3-57-4—7-4

—8.2 8.01-4 52.50.0—3-5
—3-5

0.0
0.0

—150.22 
— 65.6

-7-4 
—8.2

0.0 35-0
—47-3

20.3 0.00.08.0 4-3
+ 8.00.0One-half of 404.90 = 202.45 = Area. —404.90

It will be noticed that there are two solutions to 
in which the numerators are multiplied 

in which the de-

—599-3
172.6

each figure, one
by alternate denominators, and one 
nominators are multiplied by alternate numerators, the 
result in each case being the same, although the figures 
in the products are dissimilar. In example No. I. it will 
be noticed also that the figures resolve themselves into 
the rule for 3-level sections.

—426.7.'. Area = 213.35.
M

\ m

&o Area 4329

%
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D URING recent years, the writer has been called 
upon to give close attention to the question of the 
relative durability of various metals subjected to 

, corrosive influences, as met with in structural 
Rineering, more particularly in connection with deep- 

work for public water supply purposes, in steel 
lclge work, and in boilers and steam engineering 

generally.
The remarks which follow are in no sense intended 

a complete survey of the subject of corrosion of 
and steel, but simply to outline a few of the more 

Practical points as met with in practice.
. At the outset, it may be observed that, however 

simple the 
to the
such

to be
iron

usual text-book theory may appear in regard 
common phenomenon of the corrosion of metals, 

ar as the rusting of common iron or steel, those who 
responsible for the prevention of corrosion in im- 

r ant engineering structures will soon realize that the 
Diem is one of much greater complexity than a case 
simple oxidation, as commonly supposed. The under- 
S causes and remedies for such deterioration are still 

. cwhat imperfectly understood, and, even in the 
Plest cases, there remains room for fuller investigation.

Complications Affecting Corrosion.—In most cases 
the Wl-k *n Practi°e' ^ is not a question of investigating 
ter. a°tion of water and air upon pure iron, but the de- 
pr °rati°n to be arrested is invariably found to be the 
Pu ‘ •tCt these substances mixed with numerous im-
ConIt,le,S’ tEus g*v‘n£ r‘se to an almost endless variety of 
Va !tions and results. The impurities of water and air 
me/1 ^'th the locality, and the precise composition of 
fact ,s often a varying and elusive contingency of manu- 

Urei somewhat difficult to trace and control. 
Commercial Iron and Steel.—In view of the fact that 

ari(j rn®rcial iron and steel are not uniform in composition, 
aürri aat water and air are invariably contaminated in 
kno e.roas ways, it is not surprising that the growth of 
of ^ e<%e on the subject has been slow, and that many 

e opinions formed have since proved erroneous.
t'ie °* Uniformity in Composition of Metals__ In
m0reCc‘se °f ordinary commercial irons and steels, the 
the n S°*u^e constituents dissolve out first, according to 

atare °f the liquids or other deteriorating influences 
batch tEe metals are brought into contact. Different 
of es °f steel cannot be depended upo for uniformity 
CUm"mp°s!tion an<f equal durability

"stances.
rçat care should be taken to prevent irregularity of 

greate^'01? *n *ron *f corrosion is to be retarded. The 
stee| r Unif°rmity of wrought iron, as compared with 
galvl ? So renders the former metal more resistant to 

an>c activity.
tende/^1"6*'3^011 'n Metals—Steels usually show great 
tures '? segregate, owing to the different tempera- 
the pr° s°l'dification of their constituents, and the smaller 
üriifor0^0rt'0n 'ron Posent the greater is the want of 
differem,ty due to segregation. Under these conditions, 
and t,nces °f potential exist, galvanic activity is 
"—.^J^feel becomes highly corrodible.

*nstitut‘X raCt PaPer presented in the Journal of the 
^r'fain)l0n Municipal and County Engineers (Great

com

like cir-

com

set up,

°ECAY OF iron and steel in engineering

WORKS*

By W. H. Maxwell, Assoc.M.Inst.C.E.

Uniformity of Coatings Necessary.—Provided the 
metal can be completely covered with an efficient pro­
tective coating in order to insulate it from other metals 
or from the electrolyte in which it may be immersed, re­
sistance to corrosion will be increased, but it is essential 
such coatings should be entirely continuous, otherwise, 
galvanic currents may be concentrated at points or pin­
holes, and thus cause greater damage than if uniformly 
distributed over the entire surface of the metal.

Local Conditions Affect Rate of Corrosion__The be­
havior of metal is very largely dependent upon the pre­
cise local conditions to which it is subjected ; for example, 
a strong industrial atmosphere may give rise, in the 
presence of moisture 
The writer has often experienced the highly damaging 
effect of fumes from passing locomotives upon mild steel 
bridge work exposed to such fumes in the presence of 
moisture.

to a powerful corrosive action.

Practical Observations—Also, he has found that 
steam boilers and condenser tubes sometimes become 
pitted and grooved in a very unaccountable manner. Two 
or more boilers installed at the same date, made of similar 
material, fed with the same class of feed water, and 
worked under like conditions have oftentimes been ob­
served to give widely divergent results—one being in 
good condition after 15 years’ use, whilst another may 
become seriously pitted within one-fifth of that time. The 
repair of an old boiler with new boiler plate sometimes 
hastens the destruction of one or other of the metals, but 
it is impossible to foretell which metal will be the first to 
fail.
invariably more reliable than modern mild steel, which is 
a composite material involving many uncertain com­
plications.

Metals Immersed in Corrosive Waters.—The writer 
has closely observed, for many years past, the varying 
degrees of corrosion occurring in the case of wrought 
iron, mild steel, and cast iron immersed in corrosive 
waters in structural works, particularly when these metals 
are used in juxta-position with gunmetal and other alloys. 
In the latter case a very marked and rapid deterioration 
of iron and steel has been observed to take place in cer­
tain natural waters, and under conditions such as these, 
the author has been engaged upon investigations into the 
question of the most suitable method of lining bore-wells 
336 ft. deep by 3 ft. 6 in. diameter, for water supply 
purposes.

The best classes of iron, such as Low Moor, are

Deep-well Linings.—The usual mild steel linings 
were found to be inadmissible, owing to their very limited 
life under the conditions to be dealt with, and cast iron 
tubes with specially machined points were finally decided 
upon—a double lining being used through the first 165 
feet of impermeable clay with the annular space between 
the inner and outer tubes grouted up with Portland ce- 
ment grout. Great care was taken that no machined 
parts of the metal were exposed to the action of the water 

these being protected by bituminous composition, and 
by closely fitted metal sleeves.

Foundry Skin.—Except where fully protected in this 
way, the foundry skin of the metal was not allowed to 
be broken, as this skin was found to have a strongly re­
sistant action to the corrosive tendencies of the water. 
Should any machined face of the metal be exposed, de­
terioration will proceed rapidly at that part.

Uniformity and Insulation of Metals__ In all such
works where metal must be fixed in contact with corro­
sive waters, the metals used should be as uniform in com­
position as possible, and if the employment of different
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removed therewith, and the subsequent coatings will then 
permanently adhere and protect the metal.

In the galvanizing and other similar trades the mill- 
scale is removed by dipping the steel and iron goods in 
hydrochloric acid solution before coating the metal.

Removal of “Mill-scale.”—Before painting iron and 
steel work, as in bridges, etc., the black oxide scale, or 
“mill-scale,” may advantageously be permitted first to 
turn to red oxide or rust, and the metal then be thor­
oughly well cleaned with wire brushes or sand blast. 
This having been well done, the paint will then find its 
way direct to the metal and form a much more perma­
nent coating.
every trace of mill-scale, but the improved results ob­
tained justify this precaution.

Many engineers now frequently allow iron and steel 
structures to stand for a while and.rust, in order that the 
mill-scale may be loosened and so come away more freely 
by scraping and wire-brushing, before any coat of paint 
is applied.

Rust is capable of setting up galvanic activity, but 
to a less degree than is the case with magnetic or black 
oxide.

metals is unavoidable, they should be insulated from each 
other as perfectly as possible.

Cast Iron More Resistive Than Steel.—Under many 
circumstances cast iron is much superior to either 
wrought iron or steel, and the closer the grain of the 
cast metal the more perfectly will it resist corrosive in­
fluences.

Action of Pure Iron, Air and Water.—Absolutely 
pure iron, if it could be obtained, would be unusually re­
sistant to corrosion, unless placed in metallic contact with 
dissimilar metals. It is interesting to note that the action 
of pure water and pure air upon pure iron is but slight, 
and for all practical purposes negligible, but inasmuch as 
all these commodities are scientific curiosities of the

It is often a difficult matter to remove

laboratory rather than matters of ordinary experience, 
the point is not of direct practical importance, except in 
so far as it indicates the direction in which causes of 
corrosion may be expected to lie.

Moisture Hastens Corrosion.—Whilst there are many
points still the subject of controversy, investigators ap­
pear to be agreed that, unless water is present, iron will 
not rust in air or oxygen. Natural rain-water and mist 
show great activity in the oxidation of metals, and water, 
when saturated with air is strongly corrosive to iron and 
steel. Corrosion proceeds most rapidly when the metal 
is alternately subjected to wet and dry conditions, such 
as at the water-line of iron columns, ships, boilers, water 
tanks, and the like. Deterioration of the metal at the 
water-line in boilers is a very generally noticeable 
condition.

Necessity of Continuous Coatings.—Numerous 
“coatings” of varying composition have been largely 
used on all classes of work in which metals are ex­
tensively employed. In the case of steel pipe-line in wet 
soils or situations, the conditions are severe, and no per­
manently effective coating is at present available. The 
application of the coating is also of first importance. It

Effect of Deeply Immersing and Burying Metals.—
Water surfaces in contact with the atmosphere become 
more or less saturated with oxygen and the corrosive 
action of the water is consequently increased. Ironwork 
is much less corroded when immersed to a considerable 
depth in water than when placed near the surface, where 
air gains access.

Acids in Soils.—Deeply burying of metal in the soil 
has also been observed to have a preservative effect, as 
free oxygen cannot readily reach it. Should the soil, 
however, contain acids or acid salts these will soon have 
a destructive effect on the metal, as also will stray elec­
tric currents by the setting up of “electrolysis,” resulting 
in rapid corrosion. It has also been observed that ex­
posure to the action of diffused sunlight stimulates the 
rate of corrosion of iron.

should be absolutely uniform and continuous, otherwise, 
should there be imperfections, such as small holes, gal­
vanic currents leave the metal plates at these points, and 
the iron or steel work becomes more quickly corroded 
than would be the case if the same action took place uni­
formly over the whole surface.

“Coatings” May Prove Detrimental.—Artificial 
coatings, intended for protection, may thus not infre­
quently become sources of danger, and, in the case of 
some paints, the coarser particles of pigment may induce 
galvanic activity under the paint. It.will be advantage­
ous, therefore, to use a pigment which is a bad conductor 
of electricity, finely ground, and well incorporated 
with oil.

R. H. Gaine’s General Comment.—The whole subject 
of the corrosion of iron and steel abounds in curious 
anomalies, and apparently similar materials do not always 
behave alike under what may be believed to be identical 
conditions. The general comment on this subject of IVlr. 
R. H. Gaines, the eminent chemist to the New York 
Board of Water Supply, is of special interest, 
port on the corrosion of a 38-in. diameter steel conduit 
at Rochester, New York, it is observed that :—

The corrosive influences of nature can never .im­
precisely imitated, and, moreover, the time during whicn 
laboratory experiments extend is relatively so short that 
they are of little value compared to actual experience- 
Besides, practical experience on such subjects is always 
more reliable than mere laboratory experiments. • •
There is a wide divergence of opinion among meta - 
lurgists on the corrodibility of the various forms of iron4 
Experience at Rochester, Portland, and elsewhere, seems 
to show that cast iron resists corrosion better than any 
other form of iron, and wrought iron is less easily cor­
roded than mild steel. As between steel and wrougn 
iron, some metallurgists claim that the difference ,s 
slight, but their reported experiments have not been car 
ried far enough to base a final opinion.”

“Busy” Iron—Railway metals in active service cor­
rode less rapidly than do similar rails laid in sidings which 
are little used. It may also be taken generally that 
“busy” iron, and iron subjected to vibration, has been 
observed to rust much less rapidly than idle metal sub­
jected to similar corrosive influences. A thick scale of 
rust on the surface of metal retains moisture and hastens 
further corrosion.

In a re-

Painting of Metals to Prevent Corrosion.—In regard 
to the question of painting or “coating” of metals with a 
view of preventing corrosion much consideration is 
needed, or more harm than good may result. A form of 
specification commonly seen requires “all ironwork to 
receive one (or two) coats of paint before leaving the 
manufacturer’s works.” The wisdom of this is very 
doubtful, inasmuch as the “mill-scale” on the new iron­
work is certain to come away sooner or later as oxida­
tion sets in under the paint, and the latter coating will 
thus be brought away with the scale. In the use of some 
proprietary "coatings” it is, in fact, recommended that 
a first coat be applied and allowed to peel away, should 
it prove disposed to do so, in order that all scale may be
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cojfr °f Steel PiPe=lines.-A number of very 
to y ,aUures. due to corrosion, are on record in regard
water S!fel plpe"lines- The use of this material for 
far as was ad°Pted some 25 years ago, and, so
still j durablhty is concerned, may almost be said to be 
ProbahMit fexpflmentaI stage. But, apart from the 
many a 7 °f early deterioration, mild steel mains have 
view ' .stages from a structural engineering point of 
cast’irof 3S gr.Catly reduced weight, as compared with 
under h’ °r a glVCn carryinff capacity, greater reliability 
bility t y pressures> nd generally increased adapta- 
P'Pe-line the COndi ons of route of any particular

iron subjected to strain or uneven treatment, generally 
speaking, corrodes more rapidly than that treated uni­
formly. A difference of electrical potential exists be­
tween strained and unstrained pieces of similar metal, 
also between tempered and untempered portions. Gal­
vanic activity can therefore be induced by immersing 
metals under these conditions in electrolytic solutions, 
and corrosion of the anodic metal results.

In some experiments strained portions of metal were 
found to be cathodic to the unstrained, and the latter 
specimen was therefore attacked the more vigorously.

No Rules Generally Applicable.—No general rules 
appear to be. universally applicable, but the important 
point for engineers to bear in mind is that a difference 
of electrical potential does exist, and that strain of 
any kind will induce such change of potential, resulting, 
when immersed in an electrolytic solution, in corrosion 
due to galvanic activity. Beforehand, it is difficult to 
say whether the strained or the unstrained portion will 
act as the cathode, and so be preserved at the expense 
of the other, as the difference of potential is small and 
dependent on the actual local conditions of the 
in point.

i;ne .33=*n* Main, Rochester, New York.
NewlnvC°?nection w*tb the Rochester water
amete °rk’ already referred to above, is
brougLT^ 26 m.iles,lonS’ and> within 6 years of being
to extern it0 USe m the year i894, rust-hole leakage, due 

^ernal corrosion, took place.
attributer|e! °<f , Failure—The cause of this failure was 
main i .m -° eIectr°lysis,” and occurred in parts of the 
retard.',d. *n ,Wet soiIs- Corrosion is found to be much 
Water in m dry’ sandy or well-drained soils. Subsoil 
duce eJntaCt. Wlth steeI in such cases is found to pro- 
and the C r?0t,1Ve f°rCe from electro-chemical action,
durin„ u °uytlC dama^e is Proportional to the time 

g which the current acts.
*n0keJhr*: lead;ng conditions which brought about 

Soils thrn.T10".1? the Rochester main were: The wet 
tective ,v, 5 which the main was laid, ineffective pro­
ton of the steel ^ °f uniforrnity in the composi-

^re exki'n tb<? best and most uniform qualities of steel 
hal, and ;fCtuntl§U°,US areas. of different electrical poten- 
®0,utiOn 1:, he '?,teel tubes he in contact with an ionized 
lysis, as in this -WatCr’ corrosion will occur by electro-

—The steel pipe-

. in di­

case

Differences of Potential.—Differences of potential 
between two metals placed in the same electrolyte under 
different conditions do not always remain constant. The 
potential difference may change in degree, and in some 
cases even the polarity may undergo reversal. The metal 
which is at the higher potential corrodes and constitutes 
the anode, whilst the cathodic metal will remain 
unaffected.

Reversals of Polarity—In cases where reversals of 
polarity occur, owing to the initial difference in potential 

eing s ight, both metals will corrode proportional 
time each has served as the anode. \

Potential Difference.—Potential difference depends
upon the chemical nature of the electrolyte, on its degree 
of concentration, temperature, rate of motion and other 
factors.

to the

case.
^ous'eor °f 30 in- Main in Australia.—Another case of 
.Action w;"OSr °CCUrred durinff recent years in con- 
~Jr 3o jn ,. a arffe and costly steel main 50 miles long 
°bserVed ,ameter’ ln Australia—the corn 
fePorts J ab°Ut 3 years affer completion.
lntereste^ .SUch fases form an instructive study to those 

ca m such matters.
i^'tl StLeV^J?urabi,ity of Cast Iron, Wrought Iron, and
!!°n> and ‘ reIative durability of cast iron, wrought 
rflercial ‘d steel 15 a matter of considerable com- 
nPf>ear> in P°rtan.ce- ' In *€ case of cast iron, it would 
f.ut Upon h •>me lnstances, that no practical limit can be 
.'°nS. T,rnis material when used under suitable condi- 
, e great f cast iron flanged pipes supplying water to 
?29 years 0lmtains at Versailles were laid in 1685, or 
Is also ava;f°’,and are stated to be still in use. Evidence
>r a cent 3 € Cast iron ridges having been in use 
,p°m CO[_r ury and a quarter

shownton' S°me wr°ught iron bridges are said to
str, bridges°thl ?r yearS’ sey,vice’ but as regards mild 
v UctUres l" . e lue is usually much less, some such 
k a*"8’ Use aJ'lng become unsafe from corrosion after 25 
judges ar • n tbe author’s experience, when mild steel 

becessarvVt at abouî this age, much annual attention 
Injj 0 coPe with deterioration due to corrosion.

decay r °f Electrolytic Activity, Strain, etc.—In
j b’Uch ,n metals by corrosion, electrolytic activity is 

(,.d >ts acf;r° serious factor than was formerly thought,
1 to ston*1 a fub'tle and elusive nature and diffi- 

p' Many intricate complications

by
Means of Retarding Corrosion.—Corrosion due to 

ga vamc activity can be retarded by securing greater uni­
formity of composition in the metal, a minimum of segre­
gation.as occurring in steel, uniformity of physical con­
dition in the metal, and protection from moisture, which 
will act as an electrolyte.

The official

Theories of Corrosion.—Although the foregoing ob­
servations on the corrosion of metals are intended to bear 
primarily upon the practical side of the question, a brief 
reference to the principal theories of corrosion which have 
been suggested to explain the cause of this great waste 
and decay which takes place may be of interest in the 
present connection.

Many theories have been 
merit serious . , proposed, but two only

. consideration, viz. : the acid and the elec­
trolytic theories respectively.h 'tVç

steel Acid Theory. According to the acid theory, oxygen, 
pure water and iron may remain in contact indefinitely 
without producing rust, the presence of a trace, at least, 
of some acid being essential to the oxidation of the metal. 
Carbonic acid, being naturally prevalent in air and 
is generally understood to be the primary 
in ordinary cases of rusting.

Electrolytic Theory.—The electrolytic theory, on the 
contrary, depends, upon the solubility of iron in pure 
wâter, and maintains that the presence of even traces of 
an acid is not

water, 
cause of attack

arise, e.g. necessary to its oxidation, but that water

U
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S or
ET

. &



Volume 26.THE CANADIAN ENGINEER452

REIN FORCED-CONCRETE HIGHWAY BRIDGES 
AND CULVERTS.

and oxygen alone are essential. 1 his theory depends 
upon the presence of free hydrogen ions in the purest 
water, and the experimental work done shows rusting 
to be principally due to attack from this source.

Differences of Opinion.—As indicating the unsettled 
state of scientific opinion on the theoretical side of this 
question, it may be observed that one authority, whose 
views on the subject command, the greatest respect, con­
siders the balance of evidence decidedly in favor of the 
acid theory, whilst another, of equal eminence, strongly 
urges the electrolytic doctrine.

Use of Theories.—Whilst the ordinary user of metals 
may look upon these different theories as of little mo­
ment, and regard the fundamental distinctions between 
them as theoretical rather than practical, it should not 
be overlooked that a reasonable tentative conjecture re­
specting the cause of any phenomenon may have its uses 
as a working hypothesis.

Commercial Importance of Inhibition of Corrosion.—
The present may be looked upon as the age of iron and 
steel, and the commercial importance of the subject of 
the corrosion of metals can scarcely be over-estimated, 
inasmuch as in almost every department of constructive 
work these materials are increasingly used, and, in view 
of the universally heavy costs of maintenance and re­
newals due to corrosive deterioration, no problem, per­
haps, holds out greater prospects of reward, both to the 
scientific investigator and to the manufacturer alike, who 
shall commercially produce more resistant metals than 
those now available for the general structural require­
ments of the engineer.

T the annual convention of the American Concrete 
Institute, held in Chicago February 16-20, 1914» 
the Committee on Reinforced Concrete Highway 
Bridges submitted the following tentative recom-

intended

A
mendations and suggestions. The report 
to be a preliminary one, to deduce discussion from the

Mr. Willis Whited is chair­
man of the committee. The other members are Messrs. 
A. N. Johnson, H. H. Quimby, A. M. Loves and Lemuel 
Holmes.

was

members of the Institute.

Dead Loads.—The following are given as average 
weights per cubic foot of the materials mentioned, but 
if the weights of the materials to be actually used are 
definitely known to be different from those given, the 
correct weights should be used.

Materials.
Earth filling .........
Plain concrete ....
Reinforced concrete
Steel .........................
Cast iron ................
Vitrified brick ....
Common brick ...
Granite and limestone masonry. 165
Sandstone .............
Macadam-Telford
Pine, fir, etc.............
Oak and yellow pine 
Creosoted timber .

The weight imposed by earth filling should, in ordi­
nary cases, be considered as including all filling indu ® 
between vertical planes passing through the faces o

Lb. per cu. ft.
no
150
I55
490
45°
140
I25

160
150
42
48
60

A Swedish engineer has patented a process for the man­
ufacture of cement in electric furnaces, which has been found 
practicable. Hitherto, the manufacture has been made diffi­
cult by the formation of calcium carbide that ruins the ce- 

The method of overcoming the difficulty consists in 
adding a metallic oxide to reduce the carbide. Iron oxide 
has proved a suitable material, and, instead of including this 
in the charge of the furnace, it has been found sufficient to 
add the powdered oxide to the cement product taken from 
the furnace.

In a report by United States Deputy Consul-General Loop 
of London, to the Treasury Department, it is said that pneu­
matic grain elevators are used in England by practically all 
of the large grain handling and milling concerns located at 
the various ports, and are regarded as being very successful. 
The average quantity of grain dealt with in an hour by such 
elevators, may be taken as 100 tons, (ton equals 2,240 
5bs.), though the largest plants are capable of dealing with 
150 to 200 tons of grain per hour, while smaller ones are in 
use dealing with as little as 5 tons per hour.

It has been announced in London, England, that work 
on the tunnelling for the underground railway to be con­
structed to facilitate the handling of mail matter in England, 
is to be commenced immediately. Comprehensive plans have 
been prepared for the project, which show an underground 
narrow-gauge automatic railway which will link up all the 
principal railway terminals with the district post offices. In­
teresting tests were shown recently at Chelmsford with auto­
matic electrical trains working on an experimental railway. 
The track has an 18-inch gauge, and is half a mile long. It 
contains curves of very sharp radius, and runs part of the 
way through a tunnel, such as the Government has decided to 

The tunnel is just high enough to enable a 
mechanic fo_ walk upright through it, with a track on each 
side for trains. Pneumatic tubes are suspended from the roof, 
and there is provision for telegranh and telephone wires, to 
the right and left underneath. The cars, which are 2 feet 
wide, 2 feet high, and 6 feet long, are constructed to permit 
the carrying of large parcels and mail bags. They carry no 
operators, but are controlled automatically until they arrive 
at a station, travelling at an average speed of 30 miles an hour 
and being despatched at one minute intervals.

abutments.
If, however, the height of the fill exceeds about two- 

thirds the distance face to face of the abutments, the » 
load may be neglected and a very considerable proportj 
of the weight of the filling considered will be suppôt 
by friction between it and the approach filling. , e 
amount of load thus transmitted is greatly affected y 
cohesion of the soil, of which there is nearly always m 
or less.

ment.

This whole subject requires further investigation- 
Live Loads.—Class “A” Bridges—Main thoroug 

fares leading from large towns. vy
In view of the extensive introduction of the 11 ^gn, 

motor trucks and traction engines, and the probable g . 

eral use of such vehicles in the future, it is recommit1 
that bridges on main thoroughfares and other • 
which are likely to be used for heavy hauling, be desig 
to carry 20-ton trucks, with axles about 10 ft. c. to c-’ u( 
tons on rear axle and 6 tons on fore axle ; wheels a j 
5 ft. c. to c. Outside of the large cities it is recommen^g 
that only one such vehicle be assumed to be on the 
at any one time, the likelihood of more than one g 
on the bridge, in a position to produce maximum stre^ .g 
at the same time, is so remote that this assumptio 
considered safe. It is advised that such very e.jtj) 
loads be considered as occupying only the ordinary ^ 
of the road, about 8 ft. in width, and about 35 _ 0(
length. Congested traffic of heavily loaded wag011, ^ 

motor trucks will rarely impose a load of more ^lfl^0ve- 
lb. per sq. ft., over a considerable area. The a ^ 

mentioned 20-ton truck gives a load of about 140 ' 1
sq. ft., on the area actually occupied, but it is consi

e<J
i4

construct.
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xtravagant to assume that a large bridge is covered with 
in? heaVy *oads' One hundred pounds per square foot 
s ought ample to assume for the loading of spans more 

an 6o ft. long, in designing the trusses or main girders. 
^ 18 bought to be safe to reduce this assumed load in 

^ case of longer spans, to the following amounts : 
Length of Assumed load, 

lb. per sq. ft.
span,

ft.
80 90

too 80
I25 75200 and over ................................... y0

}?f*th all intermediate spans in proportion, 
bridp- ^reatest load that is liable to be imposed 
in SI^ewalk, occurs when there is some excitement 
for wl/t L0rh°0d’ which attracts a large crowd, and 
view. T thuC bndge affords an especially good point of 
a§'ain<:f- ft, l ,case the crowd forms a compact mass, 
load -he railln§'» not more than 4 ft. deep, making a 
consider m CXCeeding 100 lb‘ Per sq. ft., over a very 
Walk m a u space- The remaining portion of the side- 
ScarCelvay • covered by a moving crowd which 
advisahl»Weigh “lt>rc man 40 id. per sq. ft. It may be 
if a str#> 1 sometimes, to so design sidewalk slabs, that 
sidewaltet-far-Mr motor truck accidentally gets upon the 
rare tt,not £° through. Such accidents are so 
stresseri 11 18 thought safe to allow materials to be

Clas?r"eJ,han b7°nd the elastic limit in such cases, 
determinf u , Bridges—Although it is impossible to 
the counf beforeband> especially in the newer parts of 
heavy tra!7’ whether any given road is to be used for 
0f larger eC’ n SCems .extravagant, at least in the cases 
*°ads thn pans’ t° design bridges to carry much heavier
rec°mmenH^anfi.be fXP,eCted to come upon them. It is 
Carry , 'ed that bridges of this class be designed to
!he front and rUC^S’ Wlth 'axles 10 ft. apart, 5 tons on
r°r a consld. ki T the rear axl€- This will allow 
L is fu rabIe overloading of existing motor trucks.
>ed to h reC°mTe"ded’ that only one truck be as- floor 1 be on the bridge at 
ft. an7Stem’ that it be
bHdge :a ’ength of 35 
for 1 18 covere with

on a

can

time, in designing the 
assumed to cover a width of 8 
• and that the remainder of the 
load of about 90 lb. per sq. ft.,

one

r S£ans up to
Sh°uld sPans’ the trusses and main girders

Len^S S'gned for the Allowing loads :
of span, Assumed load,

lb. per sq. ft.80 80too 70
l25 65r5o 602°o and

?jth intermediate
loads ,d€walks

Sn! !n, the case of Class “A” Bridges. 
traffic bridges City bridges and bridges carrying 

m ne^tcc* mines, quarries, lumber regions,
and shouldUfaCj°rleS’ etC"’ retluire special consideration 

course, be designed to carry any load 
aring. .n reasonably be expected to pass over them, 

a°d mot"1 mmd lbe livelihood of heavy traction engines 
distant -0r trucks coming into extensive 

nt future.

*heef due

over 55
proportion.

should to carry the same

be

use in the not

Loading.—The maximum stress in a 
to a wheel load, occurs evidently when the 

directly over it. It is not thought proper to

assume any distribution of the load to adjacent stringers, 
unless the bottom reinforcement in the slab is made 
tinuous. In that case the distribution is proportional to 
the relative stiffness of the slab and the stringers, said 
stiffnesses being proportional to the moments of inertia, 
multiplied by the modulus of elasticity of materials and 
inversely proportional to the cube of the span. In de­
termining this distribution, due account must be taken 
of the fact that deflection of the slab decreases toward 
the end of the stringers, and also of the fact, that what­
ever load is carried to the adjacent stringers, deflects 
them also. It is therefore recommended that wherever 
practicable the bottom reinforcement of slabs be made 
continuous over the stringers.

Slab Loading.—The distribution in a direction 
parallel to the supports of a concentrated load resting on 
a slab, supported at two opposite edges only, evidently 
depends upon the same principles as those mentioned 
under “Stringer Loading.” The main difference being 
that what corresponds to the stringer in the former 
is of indefinite width in the present case. Adequate 
theoretical investigations of this question appear to be 
lacking. . For the present it seems fair to assume that 
the distribution each side of a concentrated load is equal 
to about one-third the length of the span, and that the 
cross reinforcement should be designed accordingly, 
which would require it to have an area of at least one- 
half of the principal reinforcement. The distribution of a 
concentrated load through earth filling on the top of a 
slab does not appear to be very well understood.

Bridges Carrying Electric Cars.—Electric traction is 
still in its infancy and nobody is able to forecast its 
future development. It seems probable, however, that it 
will not be profitable to run cars weighing more than 50 
tons each, at a speed that would be permitted on any 
public road.. If very high speeds arexdesired, the traction 
company will doubtless be required to operate over its 

right-of-way. It is recommended that bridges carry­
ing either urban or interurban electric cars be designed 
to carry 50-ton cars on two trucks, spaced 30 ft. c. to c., 
each truck having two axles spaced 7 ft. c. to c. The 
committee sees no reason for changing the customary 
practice of assuming that an axle load is distributed 
over 3 ties.

Loading on Arches.—The deflection of an arch being 
much less than that of a beam of the same length, the 
method recommended for determining the lateral distri­
bution of a concentrated load over arch sheeting appears 
to be different from the distribution over flat slabs. It 
seems doubtful if the distribution in each direction can be 
greater than twice the thickness of the arch sheeting. 
This question should be investigated.

Stresses in Arches.—As all arches that are not pro­
vided with hinges act as elastic arches until cracks 
formed, due to excessive tension at some point or points 
in the concrete, it is manifestly proper to calculate the 
stresses in them according to the elastic theory.

As concrete is a very poor conductor of heat, it is 
not thought necessary in calculating reinforced-concrete 
arches, to assume so much variation in temperature as is 
usual in designing steel structures, although the outside 
layers of concrete are of nearly the same temperature as 
the surrounding air, and those layers are stressed more 
heavily than any of the others, it is thought that an ex­
treme variation of about 8o° F. in the Northern States 
is sufficient to allow for, in any case, and that can be re­
duced if the arch ring is thicker or if there is much earth 
filling in the spandrels.

con-

case

own

are

March 12, 1914. THE CANADIAN ENGINEER 453

.5 .ËPU
* m

£ a
V
O



Bearing Power of Soils.—This subject is under an 
investigation by a committee from the American Society 
of Civil Engineers. It may be some years before their 
final report is submitted and even that will be subject to 
revision from time to time, as human knowledge is ex­
tended. In the meantime the committee would submit 
the following preliminary table :

Material.
Quicksands and wet soils 
Dry earth, according to depth below

surface ............................................
. Moderately dry clay confined................

Dry stiff clay............................................
Sand confined ........................................
Sand compact and cemented................
Gravel cemented ....................................
Rock .................................................

Safe bearing power 
tons per sq. ft.

.. o. i to i .o

toi

to
to
to
to
to
to 200

Foundations should be carried down below frost 
less they are on rock and thoroughly drained. Soil that 
contains the roots of plants is generally compressible. 
Undisturbed soil is much less compressible than filling 
or similar soil, even though it has been in place many 
years. The bearing power of sand, gravel and dry clay 
increases rapidly with the depth below the surface of the 
ground. None but the smallest structures should be 
founded on earth filling.

un-

The pressure of earth against abutments, wingwalls 
and retaining walls varies so widely with the character 
and condition of the earth in question, that nothing 
than a few general suggestions can be given. It is hoped 
that the committee from the Society of Civil Engineers, 
which is studying the bearing power of soils, will take 
up this subject also. In ordinary cases where the filling 
is well drained its pressure will seldom be more than 
that of a liquid weighing 25 lb. per cu. ft., and is fre­
quently much less. The pressure due to land slides is 
often several times this amount. If the filling is clayey 
and is allowed to become waterlogged, its lateral pres­
sure is greatly increased. The effect of the freezing of 
the filling must also be considered.

more

Required Waterway.—The usual formula for water­
way for culverts is :

a = CAS

a = Required area of culvert in sq. ft. 
A = Drainage area in acres.

in which,

Bearing Power of Piles.—The usual formula for the 
safe bearing power of wooden piles is :

2 WH
B =

S + 1
in which,

W = Weight of hammer in pounds,
H = Height of fall of hammer in feet,
S = Penetration in inches per blow, average of last 

few blows.
If reinforced-concrete piles are molded before be­

ing driven, the head of the pile is usually cushioned more 
or less, and the pile is generally much heavier in propor­
tion to the weight of the hammer than is the case with 
wooden piles. It is recommended that the hammer should 
be at least as heavy as the pile.

If concrete piles are molded in place, measures should 
be taken to prevent damage to them by the driving of 
neighboring piles or otherwise.

C = A constant, depending on the length and char­
acter of the drainage area and may vary 
from about 0.3 to 2.0 in regions where the 
mean annual rainfall is about 50 in.

The capacity of the culvert will be much greater if 
the wingwalls are flush with the abutments and flare 
about 30°, the sides and bottom of the culvert are smooth 
and straight, and the bottom has a good slope.

If reliable information covering a number of years 
can be obtained regarding the adequacy of the old bridge 
crossing the same stream, it is much more useful in de­
termining the size of a culvert or bridge than any 
formula.

PANAMA CANAL EXCAVATION.

Ihe grand total of Panama Canal excavation to February 
1, 1914, was 216,966,610 cu. yd., leaving 15,386,390 cu. yd. re­
maining to be excavated under the revised estimate of July
1. 1913.
i>5I4.972 cu. yd., as compared with 1,581,726 cu. yd. for De­
cember. The wet excavation amounted to 1,118,464 cu. yd-> 
and the dry excavation to 396,508 cu. yd.

The total excavation for the month of January was

ALASKA TIMBER CONTRACTS.

Arrangements have been made by the United States 
Forest Service to advertise for bids for 40,000,000 feet of Sit­
ka spruce and hemlock timber in the Tongas National For­
est, Alaska. The timber is in two bodies, the larger consist­
ing of 38,000,000 feet on the Fish creek watershed, Baranoff 
Island, 30 miles north-east of Sitka, and the other 2,000,000 
on Thorne River, Prince of Wales Island. Six 
allowed for the removal of the larger tract and two for the 
smaller. The initial rate of $1 per M. for the spruce and 
50 cents per M. for the hemlock, with two optional increases 
in the stumpage rates not to exceed 50 cents per M. in the 
Baranoff tract and one such increase in the Prince of Wales 
tract, is provided for.

will beyears

RIVER IMPROVEMENT IN RUSSIA.

It is reported from St. Petersburg that the Russian Gov­
ernment has given to an American syndicate of capitalists 
the contract for the contemplated improvements on the Volga 
River and its tributaries. The work includes extensive dredg­
ing, is to be supervised by an American staff of engineers, 
will tbe finished within 5 years, and is estimated to cost 5°°’" 
000,000 roubles.

Fraser and Chalmers of Canada, Limited, 4 PhilHP5 
Place, Montreal, have been appointed Canadian agents f°r 
W. H. Allen, Son and Co. Limited, of Bedford, England, 
engineers and builders of steam, hydraulic and d.c. electric 
machinery.

Canadian Allis-Chalmers, Limited, Toronto, have been 
appointed exclusive agents for Canada and Newfoundland, 
of the Avery automatic scales. The parent factory, at Bir­
mingham, Eng., was established almost 200 years ago. The 
scales are of value in power plant installations for checking 
the amount of coal and water feed to boilers, in weighing 
liquids for sugar and oil and other industries, and in cernent 
plants to determine automatically the proper proportions 
the various ingredients. The Avery scale in the Canadian 
Government elevator at Port Colborne is said to be the large5* 
automatic grain scale in the world.
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A NOVEL use for A STEAM ENGINE. SOME FEATURES OF THE MACHINERY EXHIBIT 

AT THE PANAMA PACIFIC-INTERNATIONAL 
EXPOSITION.

intere t' ^ L" McLaren of Ottawa sends iin the following 
aPpliedmg description of an impromptu method which he 
piece ?° cuttin& irregular holes and spaces in some thin 
by h metaL Finding that drilling and filing these holes 
a met, promised to occupy a considerable time he devised 
had m °f °f Using a sma11 upright steam engine which he 
strok 3 6 several years ag0 f°r experimental purposes. The 
dimeris-and b°re °f the engine were each about

Such great advances have been made during the last de­
cade in the perfecting of methods of shaping metals, that 
many of the machines for this work are of extreme interest. 
Also, the improvement in the processes of producing purer 
metals has contributed its part toward making many ot these 
methods possible and practicable. Every visitor to an old- 
time machine shop, and such a shop existed up to a very few 
years ago, recalls the long lines of shafting, pulleys and belts 
overhead for transmitting power from the engine that drove 
the shop to the machine that did the work. All, or nearly 
all, of this arrangement has now given way to the system of 
driving each machine by electric motor. The steam engine 
in the shop no longer drives a long line of shafting, pulleys 
and belts, but drives, instead, a generator, supplying power 
to the motor mounted on each machine, and, in this way, 
any one machine may be operated while the remainder of the 
shop is silent.

1 inch in
After removing the piston rod and head, a hole was 

the size of the formerdrilled
ln the centre of the cylinder 

t e shank of the saw, being of the same cross-sec-
head,

The rapidity of work always counts if quality is not sac­
rificed, and the use to-day of special steel alloys for making 
cutting tools has rendered possible high speeds of cutting 
thought impossible a decade ago. Some of these high speed 
steels are so hard and tough tirât they 
chip from a piece of metal, making both chip and tool point 
red hot, yet not wearing away unduly the point of the tool.

These machine tools include lathes, planers, shapers, 
drills ; boring, milling and slotting machines, besides tools 
for special kinds of work. In fact, a milling machine might 
be called a special tool, as it can do a remarkable variety of 
intricate work in shaping metal, and its precision is far 
greater than can be obtained by hand work.

Among the most interesting of the special machines that 
will be shown at the Panama-Pacific-International Exposition 
in celebration of the completion of the Panama Canal is the 
screw-cutting machine, which makes not only wood 
and bolts, but a great variety of articles that are cut from 
a revolving piece of metal, such as lock tumblers, sewing 
machine shuttles, hollow nipples for gas fixtures, and the 
like.

can cut an enormous

screws

ti0llal area , _ 

ld with thas the piston, was run entirely through and con- 
4 0 e cross head in the same position is the piston.

eCcentrice UCe t^le number of moving parts, the eccentric and 
then rap were removed, and the fly wheel of the engine 

A ,ta}, eIted t0 the countershaft on his bench lathe.
"e e. Was improvised, using an ordinary clamp and a 

^°togra >J>leces flat iron as shown in the accompanying 
adjustme^ ’ t*le p'eces fleifg' bolted so as to allow of small 

to a t tS' The outfit could be readily taken down or set 
The 6W minutes’ time.

^Sfely ^Uestion arises why the shank of the saw was not 
by st°anected directly to the piston and the apparatus 

a ie, and k™ This was not feasible as steam was not avail- 
'V°^d hardi6031*86 t^le engine was of such a small size that it 

Whet) ' generate sufficient power to do the work ; where- 
Wer atl(j ® outfit is operated by belt it transmits sufficient 

^eed 0f . a ’°ws a variation of speed by the changing of the 
By . 6 countershaft.
steam l'?8a.(ng the hole in the centre of the cylinder head 

engine may again be used for its original

nect
These machines are almost human, and an intelligent 

boy in a shop can look after the operation of a dozen of 
them. After the machinist sets one of these machines with 
the proper tools for cutting any of the shapes required, all 
that need be done further is to feed a 16 ft. rod of metal into 
the machine and set it going. The machine automatically 
cuts from the end of this metal the screw or bolt or other 
article, moving about as if human hands were handling the 
piece and finally finishing it and dropping it into a box. The 
machine of its own accord feeds the rod further in, so that 
another article may be made and so on until the rod is en­
tirely used up, and if another rod is not put in immediately 
the machine stops of its own accord.

Another extremely interesting and recently developed 
class of machines is composed of those for grinding curved 
or flat surfaces.

To

c°uPl

as,

These do not use steel tools, but use 
various wheels made up of emery or other hard grinding ma­
terial, which revolve very rapidly and perform the required 
work. In this way, surfaces may be ground to far truer 
shape than by any other process yet known ; for example, 
the smooth parts of an automobile engine crank can be cut 
from the rough forging in a remarkably short time.

The metal

purposes.

f ^^treai a°m’n’0n Engineering and Inspection Company, of 
. r’cati0n "r Toronto, have been appointed to inspect the 
latl of fAe travelers to be used for placing the centre

t by tli "e^ec bridge. These travelers will be manufac- 
”'ce Brid Structural Steel Co., Limited, for the St Law- 

,dge Com

presses form still another class of special in­
terest. There are many varieties of these for pressing such 
things as rifle cartridge cases, lead pencil ferrules, collar 
buttons, small tin boxes and many other articles. These are 
made from flat discs of metal, and many of them are shaped

t 'ted

pany.
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Winnipeg, Man.—Before proroguing, the Manitoba Leg' 
bill to grant $2,500,000 for good roads 1”islature passed a 

Manitoba.
Port Arthur, Ont.—The annual report of the city en" 

gineer of Port Arthur for 1913 shows a total expenditure 0® 
civic works of $889,749.70.

Brantford, Ont.—At the inaugural meeting of the Brant-
rail*ford Board of Trade for 1914, the purchase of the street

way was strongly recommended.
commenced with a civic deficit 

This is
Saskatoon, Sask.—1913

of $36,280, and finished with a surplus of $15513°- ,
shown by the city auditor’s final figures recently presente
to the city council.

from this February sToronto, Ont__Toronto received
railway earnings $72,057.90, compared with $65,15 -9 

for February, 1913. The total, receipts were $461,274-45’ 
and in 1913, $434,380.17.

street

thatSydney, N.S.—It is reported from Pittsburg, Pa. 
within the past several weeks, the Dominion Iron 
Corporation of Sydney, N.S., has made sales aggregatin 
nearly 20,000 tons to Philadelphia and New England buyerS

Ottawa, Ont__The report of the eighth year of opera
showed

and’ Steel

tion of the Ottawa Light, Heat and Power Company 
a total net revenue for 1913 as $297,766; while the gross fe

De­venue was $834,662, an increase of $54,688 over 1912. 
ing the year $808,331 was expended on new equipment.

councilEdmonton, Alta.—As soon as the Edmonton city
the estimates for the civic works proposed for I91*’passes

it is planned to commence immediately the new system ^ 
scavenging. It is believed that greater efficiency will 
gained and that also a saving of about $25,000 per year will

be effected.
Edmonton, Alta.—The monthly report of the Edmonto” 

power house for December, 1913, which was recently recei 
by the city commissioners, shows a surplus of $9,4041 a ^ 
that the revenue derived from the electric light departm 
was $48,872; street railway, $15,124; and from the wate
works department, $10,480.

Ottawa, Ont.—That portion of the main line from Otta^
to the West on the C.N.R., joining with the Toronto- 
nipeg line at Capreol, is expected to be completed ^e°D 
the end of 1914. Some 150 miles of steel have now 
laid ; and it is expected that within four months the gra 
of the line will be entirely completed.

din?

Brand011 
ntras* 

$21,297’ 
bon1

and tP

Brandon, Man.—The estimates of the city of 
for 1914 allow to the finance committee $52,000 in c° 
to $81,000 granted in 1913; to the health department 
as against $22,600; to the board of works department, 
$36,000, an increase of about $5,000 over last year; 
the fire and light departments, $65,000, whereas in i9'3

a

at*

expenditure of $61,500 was allowed.
Moncton, N.B.—The report of the Minister of 

Works for New Brunswick shows an expenditure on 0 .
bridges of $173,910.36 out of an appropriation of $272, t 
on permanent bridges, $525,123.20; on roads! $138,236.1- 
of an appropriation of $272,500; on buildings, $27,to1-2 .

, $i6,9°’,v

pubüc
rdinary

oti*

of an appropriation of $30,500; and on wharves 
out of am appropriation of $17,000.

Saskatoon, Sask.—The city council will make formal^ 
plication to the local government in the very near fut 
pass upon new by-laws to the extent of $553,586.95, ma

........................................... .................... ............................................ »»l,l§

I Coast to Coast |
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completely in one motion of the machine. An interesting 
process accomplished by one of these machines of the heavy 
type is that of pressing hubs for automobiles or other ve­
hicles. A hub is pressed, in about 20 different motions of 
the machine, from a steel disc 15 inches in diameter, and 
^8 of an inch thick. This pressing is done with cold metal, 
only occasionally is the steel heated 'to redness to anneal it 
and keep it from cracking, but it is cooled again before 
further pressing.

The cutting and shaping of metals is so remarkable that 
such machines as these, that will be exhibited at the Exposi­
tion, will be highly instructive.

NOVA SCOTIA STEEL AND COAL, ANNUAL 
REPORT.

The annual report for 1913 of the Nova Scotia bteel and 
Coal Company, recently published at Montreal, stated that 
the demand for the company’s products during the early 
months of the year had been good. During this period a 
large tonnage was booked at fair prices sufficient to keep 
the mills fully employed until the closing weeks of the year, 
the result being that the outputs of iron ore, pig iron, steel 
ingots, billets, bars and forgings all showed substantial in­
creases over previous years. Referring to the Wabana iron 
ore property, the report stated that the company’s holdings 
under title from the Crown now covered 91 square miles; that 
the submarine development had been further extended by the 
opening up of levels, cross-cuts, headways and rooms ; and 
that the ore won from this section of the property was over 
40 per cent, greater than that of the previous year. It was 
also reported that good progress had been made in the sink­
ing of the new Jubilee shaft, which would be equipped by 
1915 for an output of 1,500 tons per day. A new open-hearth 
steel furnace was completed during the summer, and a num­
ber of improvements to plant and equipment had been carried 
out.

Investigation of water power development facilities in 
Nova Scotia has shown that that province has many rivers 
with capacious lakes for storing purposes, and with a fall 
from 15 to too feet, where from 100 to 30,000-h.p. could be 
developed at a very reasonable cost. The River Mersey is 
one of the largest rivers in Nova Scotia. It has a fall of 248 
feet from First Lake to tide water, a distance of 17 miles. 
For power developments already exist on the river, occupy­
ing nearly 6 miles of its lower reaches. The whole river has 
lately been surveyed. It is proposed to raise the level by 20 
feet to provide for storage for future developments. Three 
additional dams are to be built. These dams will transform 
the river into a series of mill ponds. The total amount of 
continuous 24-hour shaft horsepower available on the Mersey 
is estimated at 29,830. The development of this river means 
the establishment of various new industries in Queen’s 
County.

BACK COPIES WANTED.

One of our subscribers, anxious to bind his copies of The 
Canadian Engineer, lacks the following issues: Aug. 13th, 
1909; Sept. 17th, 1909; Dec. 10th, 1909; Jan. 25th, 1912, and 
would be glad to pay 25 cents per copy for any of them. 
Will subscribers who happen to have these numbers, and 
who do not care to keep them, kindly send them in to this 
office in order that they are put into the hands of the party 
interested?

A
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tanin°ll0WS various civic Public works contemplated, to- 
Da n j ^293’755 S excess expenditure on by-laws already 

ssed, $167,500; and expenditure on
0r intended 
been

works completed
to be completed, for which by-laws have 

Passed, $92,331.95.
hydro8?1110'1’ 0nt,—The financial statement of the Hamilton 
up "tTCtnc department shows a total expenditure on plant 
ing °Dthe end of February of $541,552; and for the year end- 
Princi eC,ember’ IQ13’ a surPlns of $5,494 is reported. The 
hghtin a-16”5 °f revenue for the year were commercial 
and ’ *22’2°3 ; house fighting, $34,451 ; power, $28,968 ; 
Provin .”w°rks> 5*542 ; and the payment of the city to the 

cial Hydro-Electric Commission for power was $47,307.
has n? Mann’ B-c*—One of the projects which the C.N.R. 
Port if 61 Way *n British Columbia is the laying out at 

ann of an immense series of shops and yards which 
accom ,When comPleted, millions of dollars.

, modation will find room for over 
ciaborate 
turnin

not

will
The yard 

10,000 cars, while an 
scheme of trackage, round houses, shops, wood 

ft mills, and all the adjuncts of 
yard and shops will be featured

efficient

a great modern rail- 
in the most modern

P'an?!?6 J3W’ Sask;~The reP°rt of Moose Jaw’s electrical 

that th " ^ a tenmtive financial statement which estimates 
’ arn 6 surPlus of receipts over expenditures in 
the °Und $I7’°°°- The total

year was 3,762,470 k.w. hours, which is the largest 
output in the history of the plant.

road
and

way.

be 1913 will 
output at the switchboard for

yearly
The total amountsold

in ,9o8 2’725,9i6 k.w. hours. Also the report states that
the hin-t, 6 Peak load attained was 209 k.w., while in 1913 

guest point reached was 1,475 k.w.

°n jjjn °n’ d he McKittrick bridge to be constructed
bridge treet. West> Hamilton, and the approaches to the
°f pilin Jre estimated to cost $110,419, exclusive of the cost 
^Ug-ineer nr t0tal C° of the bridge was placed bv City 
structure a=allum- in udmg a 120-foot addition to the 
tenderse’ f . 135,000 5 ut so far the cost compiled from 

submitted and recommended is under this 
Hamilton Bridge Works

The estimate.
purpose commencing at once 

contract for the superstructure.
suce'estr? NlBl—The St. John Railway Company reports 

328.85 ,U year’s operations, showing a net profit of $66,- 
track °°P extension miles long has been added to 

hew bo'l3Se ’ new car barns and repair shops, completed ; 
t>lant 1 er ^0USe anc* stack in connection with 

Use’ ?rected ! considerable new equipment in the p
and electrialled ’ ^ D6W street cars> purchased. The 

Prov

W°rk
upon their

a

the

the power 
power 

gas
enie services have been extended and extensive im- 
TorhaVe been made to the company’s Seaside Park. 
the°o°’ 0nt-—The public accounts submitted on March 

sourr n*ar'° Legislature, which show total receipts from 
°f $16 <x)S J°T .Ipi3 ^t^’472,638, and a total expenditure 
d>ture.___ *’ 72[ include among the heaviest items of expen- 
Tissiop C® onizati°n roads, $406,034 ; Hydro-Electric Corn­
ue w Qn ;39,592 ; public buildings, $2,778,689 ; roads in 
^hfthej!,?!^0’ >063,655 ; advances to the Toronto and
t°ry ntario Railway, $950,000; and good roads statu-
Plhs 0f ’ *288>367. The accounts as presented show a sur- 
a het Vfr two million dollars, but the Government figures 

EflUrplus of $320,000.
t>lohton °n*0n’ —$41,000 has been subscribed by Ed-
^dm0ntoPCOple toward the $50,000 fund to be raised by the
fields _°n industrial Association to explore the natural gas
"dfhin , es:reville. Contracts for boring will be awarded
C°ve ° days. Experts, formerly in the employ of the

SB Snts of Mexico 
Sa°Xlld h

°e reached in the first well at less than 2,000 feet,

ho

3 in
all

&as and China, report that commercial

in the event of which it will not be necessary to sink more 
than 1.300 feet on the other two. If the exploration work is 
successful the industrial association will turn the fields 
to the municipality at actual cost. x

over

Newcastle, N.B.—The wireless station at Newcastle is 
fast nearing completion. One of the two powerful engines, 
each of 200 h.p„ has been erected and tested satisfactorily. 
The engines are of the Diesel type, burning crude oil, 
were manufactured in Legano, Italy, by the Franco ’tos! 
Co., and erected under the personal supervision of Mr. 
Oslander, of that firm. The work of installing the dynamos 
and electrical apparatus has been done by Mr. Phael, of 
Berlin, Germany. Although no messages have been sent 
from Newcastle, several have been heard in passage from 
one station to another, mostly from the Glace Bay station.

Prince Albert, Sask.—The Provincial Government is 
being urged to put in operation the

and

act passed at its last 
session to provide for the raising of further funds to finance 
the Prince Albert hydro-electric undertaking. The plant is 
located at La Colle Falls, and already $840,000 has been 
spent by the municipality in its construction; but the diffi­
culty confronting the city and hindering 
scheme is that

progress on the 
no provision has been made for disposing of 

the power when it has been developed. The original esti­
mate of the cost of the work was placed at $800,000. It is 
stated, however, that to complete the project satisfactorily, 
an additional $1,000,000 will be required.

Swift Current, Sask.-The water has been turned on in 
the new water supply at Swift Current. A dam of 100,000,- 
ooo-gallon storage capacity has been constructed by the Am- 
bursen Hydraulic Construction Company, and this will pro­
vide for a pppulation of 30,000 with a daily consumption of 
50 gallons per head. The dam was commenced in August 
and finished on December 24 at a cost of $100,000. But the 
pipe line from the dam to the sedementation basement, which 

laid by the McManus Construction Company, was com­
pleted only within the past two weeks. This main consists of 
an 18-inch and a 12-inch cast-iron pipe, and exclusive of the 
land value, has brought the total cost of the new water 
ply project up to $150,000.

was

sup-

Vancouver, B.C.-With the exception of a 56-mile sec­
tion south of Albreda Summit, grading has been finished on 
the Yellowhead Pass-Kamloops portion of the C.N.R. Grad­
ing operations from the eastern end of construction have been 
completed from railhead near Yellowhead to Albreda, a dis­
tance of 75 miles ; and track laying will be started early 
in the spring from both ends. Steel has been installed to 
mile 121 from Kamloops and five miles south from Yellow­
head Pass. Several bridges have to be built south of Albreda 
Summit over the upper reaches of the Fraser River, and a 
viaduct is now in course of erection over Lyon Creek, a 
big gully 122 miles north of Kamloops. The latter will be 
1,450 feet in length and will be one of the largest bridges 
on the section.

Victoria, B.C.—The Provincial Government has cut its 
estimates of expenditure for the year beginning on April 1 
by over $4,000,000 less than the estimates furnished for 
The estimates call for an outlay for all services of $13,742.- 
000.40, the supplementaries for the year 1913-14 come to $1 ,- 
298,179.07, and those for the year 1912-13 to $210,438.91 more, 
or a total to be voted this session of $15,250,627.58. Last 
year there was voted a total of $19,003,316.50. The revenue 
estimated for the coming year is $10,048,915-13, which is 
$277,170 less than was estimated last year. Among the item­
ized estimates, there is included an expenditure for public 
works and buildings of $2,319,500; roads, streets, bridges 
and wharves, $2,861,000; subsidies, steamers, ferries, and 
bridges, $96,075.

1913-
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I NEWS OF THE ENGINEERING SOCIETIES |
1

5Brief items relating to the activities of associations for men in engineering and closely allied practice.
_ The Canadian Engineer publishes, on page 90, a directory of such societies and their chief officials.
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NATIONAL CONFERENCE ON CONCRETE ROAD 
BUILDING.

I
TORONTO BRANCH, CAN. SOC. C.E.

On the evening of March 5th, the members of the To­
ronto branch of the Canadian Society of Civil, Engineers met 
to discuss the draft of standard specifications for concrete 
and reinforced concrete as presented at the last annual meet­
ing of the society. (See The Canadian Engineer, January 
22nd, 1914, page 198-203. ) About 50 members of 'the branch 
were in attendance. Mr. A. F. Stewart presided.

Several hours were spent in an interesting discussion of 
the specifications. Among those who took part were Prof. 
P. Gillespie, Prof. C. R. Young, Messrs. C. W. Noble, A. W. 
Connor, D. A. Molitor, H. F. H. Hertzberg, Frank Barber, 
W. Monds, E. R. Clarke, C. S. L. Hertzberg, E. P. Muntz, 
T. R. Loudon and A. H. Harkness.

The discussion involved quite a number of clauses in 
the proposed specifications, relative to both design and work­
manship. Among them might be mentioned proportioning 
of Tee-beams ; vertically reinforced columns ; use of re-rolled 
reinforcing bars, spacing" of rods ; requirements as to sizes 
of gravel and sand ; percentage of compressive stress to 
ultimate compressive strength ; reinforced cinder concrete ; 
proportioning of columns ; the use of stirrups ; the weight of 
1 cu. ft. of cement as 87% lbs. ; modular rauo ; bending mo­
ments of beams and slabs ; form work ; measurement of 
materials ; machine mixing ; temperatures of placing con­
crete, etc.

The scope which the specification should have was like­
wise thoroughly discussed, it being felt by some that the 
specifications of the Canadian Society of Civil Engineers 
should be drawn up as a guide to establishing uniformity in 
design among its members. Others felt that the specification 
might be complete in itself so that it could be referred to as 
occasion required by the engineer in his own specifications, 
in such a way that points not covered in his specifications, 
might be dispensed with by a clause requiring compliance 
with the standard specifications on concrete and reinforced 
concrete, of the Canadian Society of Civil Engineers.

Another point that received a small amount of considera­
tion was one in connection with the advisability of embody­
ing in the specifications clauses covering flat slab design.

It was decided by motion to furnish each member with a 
copy of his discussion in order that he might prepare it for 
submission to the committee on reinforced concrete.

The meeting was in accordance with the resolution 
adopted at the annual meeting in Montreal, whereby the draft 
was to be subjected to a discussion by the branches, the dis­
cussion to be submitted to the committee with instructions 
to report to the Council of the Society.

The Toronto branch held a midday luncheon at the Wood­
bine Hotel on Thursday, March 12th. Mr. Geo. G. Powell, 
Deputy City Engineer, Toronto, was the speaker. A good 
representation of the members of the branch was present.

/
The first National Conference on Concrete Road Build­

ing was held in Chicago, February 12th, 13th and 14th. 
attendance was between 300 and 400, comprising engineers, 
contractors, laboratory experts, highway officials and cement 
representatives. During the sessions 14 reports and six a<^' 
dresses were presented, a notable feature of them all was 
the earnest endeavour on the part of the speakers to supply 
the demand for accurate data and scientific knowledge con 
cerning road construction, serviceability and permanence. 
Although the proceedings of the Convention was restricte 
to concrete roads alone, with little or no reference to 
other type, the subject in itself was found by mo means nar 
row and the sessions produced some valuable informati°n 
and animated discussion. The conference will undoubtedly 
result in a greater interest in the general subject of r°a 
building, and the educative work associated with the meet 
ing will make itself felt throughout the country.

The results of the Conference were summarized in 
recommendations of the Committee on Resolutions, the ^ 
portant points of which are briefly abstracted as follows :

1. The aggregates should be clean and hard.
2. The sand should be coarse and well graded.
3. A rich mixture should be used.
4. The materials should be correctly proportioned.

The

any

5. The materials should be thoroughly mixed.
6. The inspection should be intelligent and thorough.
7. When in doubt, reinforce the pavement.
8. The sub-grade should be of uniform density, th°r

immediate^oughly compacted and drenched with water 
before placing concrete.

9. The concrete should be of a viscous, plastic coD
sistency.

immediately10. After placing, the concrete should be 
covered and kept moist and mot opened for traffic for >0
weeks. andBesides the addresses, the principal reports received 
discussed dealt with the following topics :—Contraction 
Expansion of Concrete Roads ; Aggregates for Roads ; Pre 
paration and Treatment of Sub-grade Reinforcement.

Summaries of reports and addresses will shortly apPe 
in The Canadian Engineer.

nda

AMERICAN ROAD BUILDERS’ ASSOCIATION

Road
The nth annual convention of the American 

Builders’ Association will be held early in December next 
Chicago.

AMERICAN INSTITUTE OF ELECTRICAL 
ENGINEERS.

The Toronto section of the A.I.E.E. held its third 
meeting for the year on the evening of March 6th.
Geo. H. Hill of the General Electric Company, Schenec 
N.Y., presented a paper entitled “High Tension Direct _ ^ 
rent Railways.” The address was illustrated by mot'0 
picture and lantern views.

CANADIAN SOCIETY OF CIVIL ENGINEERS.
tadf’

On Thursday, March 5th, Mr. J. Stadler addressed a 
monthly meeting of the Society in Montreal on the subject 
of “Pulp and Newspaper Manufacture.”
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QUEEN’S UNIVERSITY
ENGINEERING SOCIETY.

Rn ltS meetinS on February 27th, the members of the 
g neering Society of Queen’s University 
r^L‘. Cousins’ B-A.Sc., Chief Engineer,
commission,
the T

N.J., June 30 to July 4, 1914. Edgar Marburg, Secretary- 
Treasurer, University of Pennsylvania, Philadelphia Pa 

AMERICAN PEAT SOCIETY.-Eighth Annual Meeting 
will be held in Duluth, Minn., on August 20, 21 and 22nd, 
1914. Secretary-Treasurer, Julius Bordollo, 17 Battery Place, 
New York, N.Y.

were addressed by 
Toronto Harbor 

who spoke upon the proposed improvements to 
oronto water front. In the course of the description of 

oient devel°Pment of thc Toronto harbor
f°r Nov 
teresti

the
improve-

was outlined in part in The Canadian Engin 
ember 21st, 1912), Mr. Cousins

PERSONALS.ccr
announced some in- 

fT points that have lately developed in connection with 
scheme.

H. DOUGHTY, superintendent of the Regina Municipal 
Street Railway, has submitted his resignation to the City 
Council, to take effect April 30th.

It was announced in these columns recently that GEO. 
D. MACKIE had been appointed city engineer of Moose 
Jaw. His correct official title is Engineer Commissioner.

PROF. J. ANSEL BROOKS, of Brown University, on 
March 2nd, delivered an illustrated lecture on “The Principles 
of Efficiency Engineering Applied to Highway Engineering ” 
before the Graduate Students in Highway Engineering kt 
Columbia University.

MAJOR w. W. CROSBY, M.Am.Soc.C.E., Chief En­
gineer, Maryland Geological and Economic Survey and Con­
sulting Engineer, Baltimore, Md., on February 28th deliver­
ed an illustrated lecture on “The Value of Cost Data in 
Highway Engineering,” before the Graduate 
Highway Engineering at Columbia University.

TxfIcIBERT R0TH’ Dean of Forestry at the University 
of Michigan, addressed a meeting of the University of To­
ronto Foresters’ Club, on March 5th. Prof. Roth was bom 
111 Germany, but came to America over 40 years a6o. Since 
then he has seem almost every phase of life on the ranch and 
in woods, city and university. His forest school is 
largest in America.

the

AMERICAN CONCRETE INSTITUTE.

ThInst;t 6 'T annual convention of the American Concrete 
Associé' the new name ad0Pted last July by the National 
igfk 10n °f Cement Users,
Were ^ 2°dl‘ Between 150 and 200 members and 
whichm attendance. The annual Chicago Cement Show, 
the Co"5 Edd February 12th to 21st, in comjunction with 
Eoad ÆÎOn and als° with the Conference on Concrete 
and m Ul dmg made Chicago a rendezvous for road builders 
to sUchanUfaCtUrers of cement and road building machinery 
strone-] an extent tbat the broadening use of concrete 

® y reflected in many ways.
review of the technical committee 

ented 
early is

was held in Chicago, February 
guests

Students inwas

reports and papers 
at the annual convention will be published in an 

sue of this journal.

Pres

Illinois WATER SUPPLY ASSOCIATION. now the

ROBERT W. ANGUS, Professor 
gineering, University of Toronto, delivered

ThAssocia!-Shth annual meetin£ °f the Illinois Water Supply 
to ,lt}i Ion was held at the University of Illinois, March 9th 
"'are br ^be subjects covered by addresses and reports 
lem -a* and included practically every phase of the prob- 
Water f° )ta’ning and conserving am abundant supply of pure 

°r the towns and cities of the State.

of Mechanical En-
, ——. a lecture on the

proposed Victoria Park water supply scheme for the City of 
Toronto, to a meeting of the Engineering Society of the Uni­
versity, on Monday, March 9th. The scheme, in connection 
with which Prof. Angus was consulting engineer to the De­
partment of Works, was outlined in The Canadian Engineer 
for January 22nd. (Page 227-232.)

W. W. PEARSE, a prominent structural engineer ot New 
York City, recently addressed the Ontario Association of 
Architects on “Structural Problems in New York Fireproof 
Buildings.” Economical design of steel for floors, different 
types of fireproof floors were discussed and wind bracing and 
foundations analyzed. There was a special discussion on re­
inforced concrete and some very useful formulas were given 
for the architects’ use, as Mr. Pearse pointed out, Toronto, 
and New York codes are similar in many respects.

the fo,rg tEe Papers which were read might be mentioned 
^eznod °Wm8'lRemoval of Anchor Ice by Means of Air; 
Water Underdrain System for a Mechanical Filter Plant ; 
^°ntam" rea.tment f°r Railroads; Underground Movement of 

Wate na**on > Locating Leaks in Water Mains by Means 
•tig the *0 Iammer i the Use of the Nitrite Test in Determin- 
°f In0r °Urce of Pollution of a Water Supply; the Addition 
^alysi^31^ Salts to Culture Media Employed in Water 
a,1d the"’ ubBc Control of Water Supplies in Illinois; Rates 
Lli'Qoig.'yRe*ations to Meters; Surface Water Supplies of 
Water VV a^Ue Mathematics in Economic Design of Some 
faking .0tj^S detail ; Relations of Out-of-Pocket Cost to Rate- 
tlQh pi ’ ecessity for State Supervision of Water Purifica- 

ants ! and others.
OBITUARY.

E. R. DOE, head of a prominent Victoria contracting 
firm, died recently at the age of 47. Mr. Doe, formerly a 
native of Norway, with his brother, had undertaken 
cessfully completed a number of important engineering 
tracts in British Columbia during the
the time of his death, he was engaged in constructing a steel 
bridge over Arbutus Canyon, B.C.

COMING MEETINGS. and suc-
con-^rth^A^UAU WATERWORKS ASSOCIATION.—Thirty- 

Jj-tS, ,Q"nUal Meeting to be held in Philadelphia, Pa., May 
-V. Secretary, J. M. Deven, 47 Slate Street, Tiny,

past ten years. At

AND INTERNATIONAL GOOD ROADS 
To be held in Montreal, May 18th to 23rd. 

Gen V McNamee, 909 New Birks Building, Mont-

Veriteenth

The Imperial Wire and Cable Co., Limited, and the 
Northern Electric and Manufacturing Co., Limited, have 
been consolidated into one company, which will be known 
m future as the Northern Electric Co., Limited. The new 
company will continue to operate without change in manage­
ment.

’9>4. Mr.’■«al,

SOCIETY FOR TESTING MATERIALS. 
Annual Meeting to be held in Atlantic City,
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I ORDERS OF THE RAILWAY COMMISSIONERS |
1OF CANADA=

Each week on this page may be found summarieslof orders passed by the Board of Railway Commissioners, to date. 
This will facilitate ready reference and easy filing. Copies of these orders may be 

secured from The Canadian Engineer for small fee.

21427—February 27—Rescinding Order No. 20407, in
far as it directs a crossing at the west boundary of M. 
Smith’s farm.

21428—February 27—Amending Order No. 19546 by stri 
ing out paragraph 3 of the operative part of the Order an 
substituting- therefor the following :—

“3. That the normal position of signals on both 
lines be at ‘danger,’ except between the hours of } 
a.m. and 6 a.m., during which period the normal posi­
tion of signals shall be at ‘clear’ for the Toronto, 
Hamilton and Buffalo Railway Company, and at 
‘danger’ for the Applicant Company ; and that in the 
movements of trains of the same or of a superior 
class over the said crossing, trains of the Toronto, 
Hamilton and Buffalo Railway Company have priority 
at all times.”

21413—February 27—Suspending, pending investigation 
by the Board, tariffs of the G.T.R., Wabash R.R., .Central 
Vermont Ry., Rutland R.R., Michigan Central R.R., and 
Toronto, Hamilton, and Buffalo Ry., C.P.R., and Quebec 
Central Ry., requiring additional railway tickets for exclusive 
use of drawing-rooms or compartments in sleeping or 
parlor cars.

21414—February 9—Approving detail plans of the sub­
ways to be constructed by the C.P.R. Forsyth Branch, in the 
City of Maisonneuve, namely : Desjardins St., Pie IX. Ave., 
Jeanne D’Arc St., D.Orleans St., Bourbonniere St., Charle- 
mange St., Lasalle St., and Latourneux St.

21415—February 23-—Relieving, for the present, the 
G.T.R. from providing further protection at the crossing of 
the 4th Con., Twp. of Raleigh, or the third public road west 
of Chatham station, Ontario.

21416—February 26—Authorizing the Kaministiquia Power 
Co. to construct the said temporary trestle and sluice way 
across the C.N.R. at a point 1,390 feet west of Kakabeka 
Falls station, Ont.

21417—February 27—Approving plan of the Edmonton, 
Dunvegan and B.C. Ry. showing design for fifty-foot half­
deck plate girder span of bridge to be constructed over the 
Athabasca River, at mileage 131 west of Edmonton, Alta.

General Order No. 121—Rescinding General Order No. 
109, as from March 1st, 1914.

21418—February 14—Authorizing the C.P.R. to construct, 
•maintain and operate a branch line of railway, or spur, on 
Harbor Quay, town of Goderich, Co. Huron, Ont., at mileage 
1 n.8 on the C.P.R. Guelph and Goderich Subdivision.

21429—March 2—Extending until the 31st May, iQ1*’ -j. 
time within which G.T.R. are to construct and complete 
ing to and into premises of the Harris Abattoir Co., in Lot 
Con. 1, Twp. Barton, Hamilton, Ont.

21430—February 24—Approving agreement between & ^ 
Telephone Co. and the Municipal Corporation of the Twp' 
Waterloo, dated Feb. 7th, 1914.

21431—February 28—Ordering the G.T.R. to stop its tra‘D 
No. 69 on flag signal at Glanford Station, Ont.

21432—March 2—Amending Order 21310, by inserting 
tween the word Section and the figure 6 the following nti'^ 
and words, “5 and the Northeast Boundary of Section, in 
recital and operative parts of the Order.

21433—March 2—Authorizing the C.P.R. to use and 
ate bridges Nos. 90.2, 60.6, 63.3 and 0.3 on its line of r

21419—February 24—Amending Order No. 20817 by 
adding the following words after the words, “It is ordered 
that,” in the first line of the operative part of Order, namely : 
“subject to the condition that the Applicant consent to ac­
cepting a new notice offering $600 instead of $1,200.”

21420—February 27—Authorizing the C.L.O. & W. to 
construct bridge No. 88.0 aross the Trent River, Trenton, 
Ont.

way. far
21434—March 3—Rescinding Order No. 21402, m so ‘ 

as it suspends Sup. No. 40 to the C.P.R. Tariff C.R-C; vm, 
E-2353 ; directing that Sup. No. 44 to the C.P.R. Tarm jJ> 
E-2353, be lawfully in effect from and including Feb. 25 
1914. a à

21435—March 3—Authorizing the C.P.R. to construct ^ 
diversion in Section 3, Twp. 23, Rge. 28, W. 3 M., Sask. ; ,y 
to construct the tracks of its Swift Current Northwes 
Branch Line across such diversion at mileage 101.07.

21436—March 3—Ordering the C.P.R. to appoint 
maintain a station agent at Ralph, Sask.

21421—February 27—Authorizing the Esquimalt and 
Nanaimo Ry. to construct its railway across the railway of 
the Anderson Logging Co., near mileage 33 of the extension 
of the E. & N. Ry., from McBridge Junction to Courtenay ; 
said crossing to be protected by an interlocking plant.

21422—February 26—Amending Order No. 21137 by strik­
ing out the words, “men appointed by the G.T.R.” after the 
the word “operated” in the third paragraph of the operative 
part of the Order, and substituting therefor the words, “by 
the train crew of the G.T.R. Co.”

21423—February 28—Authorizing the C.P.R. to use and 
operate bridges Nos. 15.69 and 103.7 on its line of railway.

21424—February 28—Authorizing the C.P.R. to construct, 
by means of grade crossings, the tracks of its Bassano Easter­
ly Branch across road allowances between Sec. 6, Twp. 22, 
Rge. 3, W. 4 M., and Sec. 31, Twp. 21, Rge. 3, W. 4 M., at 
mileage 97.8, and between Secs. 28 and 29, Twp. 21, Rge. 4, 
W. 4 M., at mileage 92.8.

21425—February 27—Authorizing the C.P.R. to construct, 
maintain and operate branch line of railway or spur in lane 
in Block 200, town of Swift Current, Sask., to serve premises 
of John J. Perrigo and Calgary Brewing Co., situate in Sub­
division, Lots 7, 8 and 9, in said Block 200.

21426—February 27—Authorizing the C.P.R. to construct, 
maintain, and operate a branch line of railway, or spur from 
a point on existing spur in lane in Block 69, thence across 
Subdivision Lots 7, 8, 9, 10 and 11 of Block 69, Calgary, 
Alta., to and into premises of Crown Feed and Produce Co., 
situate in Subdiv. Lots 7, 8, 9, and 10 in said Block 69, on 
C.P.R. main line, Alta. Div.

21437—March 3—Authorizing the C.P.R. to cOD%r0giO 
maintain and operate extension to trackage for the ~ g 
Grain Co., Limited, Winnipeg, Man., from a point on ex» £j,e 

of the C.P.R. in Block G, St. Boniface, Man., oDspur
C.P.R. main line, Manitoba Division. r T-^'

21438—March 3—Relieving for the present the 
from providing further protection at the crossing °*
St., just east of Thorndale Station, Ont. dan

21439—March 3—Granting leave, subject to ter®5 gt 
conditions contained in said by-laws, to the Haim'10. g „f 
Railway to cross with its tracks, at rail level, the tfa<- cics 
the G.T.R. (Northern and Northwestern Div.), and the jn 
of the Hamilton Radial Electric Ry. on Kenilworth Av 
the Twp. of Barton, Co. Wentworth, Ont.

21440—March 3—Ordering the American Express ^ 
put in a twenty-three (23) cent rate from Springfield to 
ton, Ont. ; said rate to become effective not later than 
3rd, 1914.

General Order No. 122—Rescinding General Order 
116, dated December 24th, 1913.

toCo- ■!.il-

fJO'

iglivert'
21441—March 3—Establishing collection and ,°0pto11' 

limits of the Express Companies in the city of Edn1 ^,3. 
Alta. ; and rescinding Order No. 20972, dated Oct. 3,s ’


