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REPAIR OF INTAKE PIPE

FOR CITY OF OTTAWA

RECLAIMING 40-INCH STEEL PIPE LINE LAID A QUARTER OF A CENTURY AGO
IN THE OTTAWA RIVER—DESCRIPTION OF REMOVAL, REPAIR AND RELAYING.

By L. McLAREN HUNTER, A.M.I.C.E.,
City Engineer’s Office, Ottawa.

of a discussion of the pure water question, a
short description, with illustrations, of the recla-
mation of the old 40-in. steel intake pipe in the

QT the present time, when Ottawa is in the throes

The pipe was then disconnected and each length of about
45 ft._ was tested. The old cast iron flanges were then
cut off and the rivets and seams caulked where necessary.

After this had been done the pipes were placed in

the desired alignment and riveted together by means of
steel sleeves so as to
form one continuous
pipe from the pump-
house to Nepean
Bay. Two cast steel
manholes were plac-
ed on this section,
to give access to the
pipe, if necessary.

In order to over-
come the buoyancy
which  such pipes,

Ottawa River might prove of interest. This pipe, which
as lain in the bed
of the river for ap-
Proximately a quar-
ter of a century, has
en  disconnected,
raised, towed ashore,
Tepaired and is now
ing relaid.

The work was in
tWo sections, the first
of which was from
the main pumping
Station to the shore

Fig. 1.—A Length of Pipe Ready for Relaying

Nepean Bay, a

distance of over 2,000 ft., and the second from that point

Sland, a distance of approximately 3,200 ft.

The first section presented 'comparatively few diffi-
Culties, as the pipe had been laid in an open aqueduct.
is was emptied, after having been closed, by means

dcross Nepean Bay and the Ottawa River to Lemieux

of a coffer-dam at the one end and stop logs at the other.

» " Fig. 2.
No. 4 Tank on Shore.

when empty, have in
water, a series of
arched reinforced concrete beams were placed at approxi-
mately 25 ft. centres. :

At the river end of the aqueduct the old stop-log
house, found to be in a dangerous condition, is being
replaced.

On the river section more difficulties have been en-
countered. The first step was to raise the pipes, which

Rig.+ 3.
Launching 200 Ft. of Pipe.

Fig. 4. ‘
Pump House and Portion of Aqueduct

—
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averaged 50 ft. in length. They were covered with bark
and logs (from the lumber mills nearby) to a depth of
3 or 4 ft. Owing to inaccessibility it was found im-
possible to secure the ordinary floats or scows for lifting

Volume 26.

This was then floated out over the old pipe, and
divers disconnected the sections and placed a chain
around either end. The pipes were then raised by the
windlasses, emptied of water and a bulkhead put on each

Fig. 5.—The Form of Pipe Float Used.

and taking the pipe ashore. The device used to over-
come this difficulty was that of putting bulkheads on two
lengths of pipe and erecting a gantry frame at either
end, fitted with windlasses. This formed the pontoon
ﬁfm__u_nf_ ________

32 HOLES
1/8" D1aM.

Fig. 6.—Style of Gasket.

illustrated in Fig. 5, 40 ft. in length, 15 ft. wide, with
an open space between the pipes of 6 ft. It had a lifting
capacity of approximately 13 tons.
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Fig. 8.—Dredging Anchor Ice.

end. They were floated ashore to a temporary repairing
yard and repairs similar to those in the aqueduct wer¢
effected.

Four of these pipes were connected together DY
means of alternate plain and special flexible corrugaté
slews giving an approximate length of 200 feet. (S€€
Fig. 1.) Then curved flanges were riveted on each er
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Fig. 9.—Form of Crib for Anchoring Pipes.

and the pipes tested to a pressure equal to twice the
working head. All caulking and riveting was done
means of compressed air.

In the old pipe cast iron ball joints wer®
used, but, not being found satisfactory?

_have been discarded altogether, and speci?
angle pieces are being used instead.

There are 4 new piers being placed on',
the new pipe line, fitted with sluices. Fro®
piers Nos. 1 and 3 arrangements have bee?
made to have cross connections between t
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Fig. 7.—Section and Details of Expansion Joint.

40- and 42-in. pipes. In the case of aﬂs
accident one section of the pipe can thu

be shut off while the remaining Sectiol‘:
will be in commission. Pier No. 4, shoW™
from®

in Fig. 2 while under construction, i
which there are four connections, was ma e
up on shore before floating out and sinkin®
into position. This necessitated breakin®
into the 42-in. pipe, a length of which wa
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lifted, cut to the proper length by the oxo-acetylene
Mmethod, and then sunk and connected up. All such con-
Dections were made under water by divers. A slip joint
fitted with graphite packing with a lead ring gasket was
Used in each connection. The type is illustrated in Fig. 6.

A special expansion joint with a free movement of
3 ft. is fixed on each section in the river. This will allow
for any expansion or contraction, and will also be of
8reat assistance at the pier connection. A section and
detaj] drawing of this joint is shown in Fig. 4.

The new line is made so as to present an arch effect
against the current in the river, thus relieving, as far as
Possible, the strain caused by anchor ice, etc.

Considering the length of time these pipes were in
the river, their condition was marked, in that there was
Practically no corrosion, The buoyancy of the pipes in
t € river was overcome by means of wooden cribs, loaded
With stone. Their general construction is illustrated
&t Fig. o, ‘

The work is being done by the Montreal firm of
LoOmis, McBean and Williams, at the contract price of

40,000, but with the extra work which has since been
Ordered this amount will be augmented by several
Ousand dollars.

The design and ideas of construction are those of
M, Arch. Currie, city engineer of Ottawa, who recom-
Mended a5t July that the above procedure be under-
aken, while 'Mr. A, N. Beer, assistant waterworks
engineer, and Mr. Peter Carnochan are supervising the
Work of construction.

A e —

POWER DEVELOPMENT AT LONG LAKE,
ALASKA.

ONG LAKE, which lies about two miles from the
beach at an elevation of 727 ft., has an area of e 1
Square miles. It is situated near Speel River, be-
tween Ketchikan and Skagway, 35 miles southeast

of Juneau, Alaska. A description of a project on foot to
Sonstryct 4 10,000-kw. plant appears in a recent issue of
€stern Engineering. Mr. E. P. Kennedy, assistant
sul_)erintendent, Alaska Treadwell, G. M. Co. sugssthie
wl'lter, :
Water measurements for eight months and an esti-
m_at? for the remaining four give a yearly run-off of 21,757
Million cubic feet, and as the drainage area is taken at
% *4 Square miles, the above run-off amounts to 24 ft.,
4 an equalized yearly flow of 689 cu. ft. per second.
the Initial plant will use 300 sec.-ft., which is equivalent
A run-off of 10.4 ft. over an area of 32.4 square miles.
: € power plant is to be situated near Second Lake,
1’1000 ft. from and 535 ft. below Long Lake, and about
% miles from the beach. This plant will consist of two
co'tS, €ach of 5,000-kw. capacity and each to be direct
Mnected tq 5 water turbine utilizing 300 second-feet.
t O be assured of a continuous flow of 300 sec.-ft.,
€ lake wij| pe drawn on by tapping with a tunnel or by
t1.YPhon to 4 depth of 12 ft., and the two spillways from
ak_e closed, thus raising the lake level 25 ft., giving
stm?"%ﬂable storage of 37 ft. The cost of this power in-
Poy, HOn would he :

pipee;' house with two 5,000-kw. units complete. $250,000
e line

& S, two 60-inch with head-gates ........ 93,594
Ta S"} Spillways LT Y e 10,000
Qopp,‘“g U A e A e Bl 0 4 5,000
,plant"gencies il mefdentals ' Lo T IR 3,000
' A i e 13,882

S e AR $375,476
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‘Or a capital cost of $37.54 per kilowatt or $27.95
per horse-power. ,
The cost of operating the above plant would be,

per year :<—
Gatiaral expeliseCied 5.0 U L i, i e $ 6,000
Operating AaDor sl St v T S 1 6,000
Sapplios, eter Vol ) Ao sl et S Lo 4,000
FOE o it ol i, o) ekl $16,000
Operating cost per year per kilowatt ............ ~$1.60
Interest and depreciation, 8% on capital cost ..... 3.00
Cost. of iloMattigenr )i s oo ot vy Shre s P 4.60
Cost of horse-power-year s....iuion, it o

To be assured of a yearly average of 10,000 kw., the
generators should be run at 257% above normal capacity
for 6 months of the year while there is a large excess of
Wwater, and thus provide for unforeseen shut-downs.

" Surveyed lake area is 3.1 square miles, or 86,423,040
sq. ft., requiring 20 ft. in depth at this area to provide
for the required storage.

This storage is obtained by raising the lake level 25
ft. and drawing on the lake 12 ft. The increased area
obtained by raising the lake will make up for the de-
creased area by drawing the lake and also provide suf-
ficient storage below the 2 ft. of ice.

Power estimate is based on a pipe-line loss of 1 %,
water-wheel efficiency of 827, generator efficiency of
937% ; total efficiency of 75% from the water.  Three
hundred second-feet under s542-ft. head at 757% will
generate 10,320 kilowatts.

From flow measurements the following figures are
obtained :—

Measured Required flow From
flow. for 300 sec.-ft. storage.
January 324,187,200 803,520,000 479,332,800
February 283,046,400 725,760,000 442,713,600
March 374,976,000 803,520,000 424,544,000
SEAPRIlG 352,512,000 "~ 777,600,000 425,088,000
May. = 1:154.390,400 ' 803.520.000" ' ,.... .. ..
Juneifiss sy 2,947,104,000 T22:900,000 < ) e
July A% & 5,3490,729,600 803, 5805000 | |1, o
August .. 4,860,492,480 803;820,000 . il i
September-. 4-473:792/000" g7 600 b00 Lz T
October 803,520,000 803,820,000 1o, ..o .
November . 518,400,000 777,600,000 259,200,000
December . 324,187,200 803,520,000 479,331,800

21,757,337,280  9,460,800,000 2,510,210,200
Detail of Construction Plant,
Horse tram from beach, 11,000 ft., ‘go-in.
gauge, 20-b. T-rail, 76 tons at $40

Per BOmASe. oSSyl B e, $3,040
71335 ties, 6 by 8 by 48 in., equivalent to
117,328 ft. B.M., at $14 per M. ...... 1,642
Lol e b v s 3,000
$ 7,682
5 e S TR T A T S 2,000
PR RN T 6,000
LOCODIOSSMEIAE. . 0, i ¥ e ATy e 1,400
e pi IR SRR A A 600
ST o L T R 200
I compressor with water-wheel and pipe for
ok v T R R e 2,000
Riveting BT 0, o s S L 1,000
Gt |t SO S T SR et il 2,000
Three ARG, ven vr 3 B N s i L IR, SR 3,000

Sawmill $600, cost absorbed in tram ties and
cottages.

Aokoll st ORIBIARE .oy Ly et $25,882

e e ——

——e
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Allowance for plant after 6 months ............ 12,000 PLANT, HIGHWAY AND LABORATORY INSPEC-
Charged to power installation ........ceoceeses 13,882 TION OF BITUMINOUS MATERIALS.*

Detail of Pipe-Line for Long Lake 60-in. I.D. —
Thick- Safe By Francis P. Smith, Ph.B.,

U.S. ness, Safe pres- Weight Total
Feet. gauge. inches. lead. sure. per ft. weight.
§00..~+ ' 3/16 0.178 139 60 150.25 75,125
166.... 1/4 0.250 185 80 197.50 32,785
166.... 5/16 0.312 231 100  244.00 40,504
166 e 318 0.375 277 120 2QI.25 48,347
166.... 7/16 0.437 323 1405 33775 56,066
1700l IiR/2 0.300 370 160  385.00 65,450
3% 50 2518 0.825 462 200 478.75 158,466
355..-- 3/4 o750 555 240 572-50 191,787

TFotal i sy sk MR e S St e et ity 666,530

Velocity when carrying 300 sec.-ft., 8 ft. per second;
loss per 100 ft., 0.225.

Weight of two lines, 1,337,060 Ib.; and estimated
cost erected is 7c. per pound.

The steel of which the above pipe is made will have
an ultimate tensile strength of 60,000 Ib. per square inch.
Thickness of pipe is figured from the formula:

Diam. in inches x pounds pressure

2 X 10,000

which takes care of the efficiency of joints and allows a
sufficient factor of safety. The weight of above pipe is
obtained from the formula: weight in pounds per foot
(12.5 times diameter in inches times thickness in inches)
plus 10 Ib. This weight takes care of laps, rivets,
asphaltum, paint, etc. .

—_————

RECLAMATION PROJECT IN CHINA.

It has been announced that the Chinese Government has
aathorized the issue of $20,000,000 of bonds for the future
prevention of floods in the Huai River Valley in China, and
that the J. G. White Engineering Corporation has been desig-
nated to undertake the construction of the works.

The project will require approximately six years to com-
plete, and- employment will be given to about . 100,000 men.
It will involve dredging the channel of the river and the
Grand Canal; constructing dams and reservoirs to keep the
Huai in its proper course, and to impound its surplus water
and divert the' streams flowing into the Huai, which, at the
time of floods, greatly increase its overflow. The Huai
River, for the greater part of its length, flows between banks
that are elevated above the surrounding country, and in
times past the river in overflowing its banks, has changed
the geography of an entire province over night. During one
of the flood periods, the Yellow River, which is a tributary
to the Huai, switched the location of its mouth a distance of
about 700 miles. Government records show that floods in
chis district have reduced the average number of crops from
two in one year to two in five years.

P—— e

Maps have been published recently at Tacoma, Wash.,
which shows that surveys for three railroads, starting at
Grays Harbor and extending north into Olympic Peninsula,
have been completed; the roads varying from about
110 to 125 miles in’ length. One survey was made for the
Northern Pacific, one for the Union Pacific and one for the
Chicago, Milwaukee ard St. Paul Railway. The three sur-
veys all parallel the coast and all touch the Quiniault Reser-
vation. daL G

Consulting Paving Engineer, New York City.

inspection of bituminous materials and pavements
or roadways made from them may be subdivided
as follows :—
1. Preliminary inspection of raw materials ;
2. Inspection of materials and processes during cof*
struction work;
3. Inspection of finished work.

Preliminary Inspection of Raw Materials.—These
are, or should be, assembled by the contractor sufficiently
in advance of starting the work to permit of their being
tested. They usually consist of refined asphalt or asphalt
cement; residuum flux; crushed stone or gravel; sandj
and filler. All of these materials should be sampled fro®
deliveries actually on hand on the work. Except where
the manufacture of the material is inspected at the re
finery, this rule should never be departed from in
case of the bituminous materials themselves; i.e.,
refined asphalt or asphalt cement and the residuum flu*:
In the case of the materials which constitute the miner
aggregate of the pavement or roadway, contractors art
often unable to judge themselves whether or not a par
ticular material passes the requirements of the specificd®
tions and before placing their order for them they fre:
quently submit samples obtained from different dealer®
for approval. In the case of crushed stone or gravey
these samples usually fairly represent the kind of matsifi
which will be delivered. This is also true in the case ©
filler. With sands, however, samples submitted by the
dealers frequently vary very greatly from actual 4
liveries. It often happens that the selection of sand has
not been given sufficient attention or has been deferr®
until the last moment, with the result that no ré I
suitable samples are submitted. In such cases it is ¢
quently to the interest of all parties concerned, althoug
perhaps not strictly the duty of the inspector, to perso™
ally visit and examine available sources of sand in the
immediate neighborhood: In this way much better ma
terial may often be obtained than would otherwise
the case.

Sand and gravel banks are usually stratified 3’31
where the deposit has been made from comparatively 5°
water the lower stratas will usually contain coarser * 4
terial than the upper stratas. In every case the saﬂl
dealer should be impressed with the necessity of cal’efuly
stripping the top of the bank to remove deposits of clay’
loam, etc., as this material is undesirable and will ust
ball up in the heating drums. Where the stratas Y2
considerably and can not be dug separately, it wil e
necessary to take an average sample of the run O !
face of the bank in order to determine what will be
composition and character of the average output % %
deposit. In certain cases it is necessary to select defi?
stratas and have all the sand taken from them. In 9" 4
cases the sand is dredged from river or creek beds 2 5
in order to obtain a satisfactory supply, it is sometlﬂ"ns
necessary to go on board a dredge with a set of SC"eem
and a sand scale and sample the sand obtained fr0

*Public lecture delivered before the graduate St_“detg’p
in Highway Engineering, at Columbia University
January 29th, 1914.

BROADLY speaking, a comprehensive system of
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Various portions of the river bed. When prospecting
Outlying country for -available sand deposits, a small
T¥Ing pan is a very convenient utensil to carry, together
With the sand sieves and scales. By means of it, samples
of sand taken from various pits can be dried over a small
¢ and sifted on the spot, which avoids the necessity of
carefully marking them for identification and taking a
lot Of samples back to the laboratory or office. When
Securing samples of materials for examination, these
Should be carefully selected so that they really represent
?ﬂ average of the materials. The quantities necessary
O examination are about as follows :

Refined asphalt or asphalt cement....1 pound

e ithuim Bux: 5L 14 to 1'quart
Crushed stone or gravelvaiati v i 1 to 3 pounds
i R S e R S ...I pound
U O e SR R U o %% pound

the When these are sent to a central. testing laboratory
ing’ should be plainly marked with the following
mation :
Kind of material,
Date material was received at paving yard,
Date when sample was sent,
Quantity of material represented by sample,
Name of manufacturer or from whom purchased,
Name of paving contractor who is to use the ma-
terial represented by the samples,
Name of city or town in which work is being done.

Method of Obtaining Samples.

nt?e'ﬁned Asphalt.—This is usually shipped in barrels
he c_mmg from 300 to 500 pounds each. It will depend
- 'Cumstances and the quantity of material on hand
arrelmany barrels s'hould be examined. Where the
iffe, S are marked with the dates or bfltch numbers and
Cien:nt batches are represented, it will usually be suf-
Specit to take a single sample from each batch. Certain

netrCa_tlons give a permissible limit of variation in the
asphalitlon or consistency .of different shipments of
Penety t ; In such cases it will be necessary to test for
case ?11l lon a sample from each batch number, in which
Whera of the samgle‘:s taken must .be kept separate.
ang ; he no such provision is included in the specifications
: € Inspector is assured from his past experience that

I.Cpf:lrtlcul.ar manufat.:ture'r from whom the material was
s',:unpf;Sed‘ls careful in his output, a fewer number of
0 mS will be necessary than under other circumstances.
samplee cases an average sa.n?ple made up of different
Be oy tsh taken fro.m the requisite number of barrels will
diffErentat 1s required. The packages or barrels used by
i manufactu.re{-s are very often characteristic of
Ppears uct, and this is a!so true of thfe odor and general
b brlce of the material. A qualified inspector will
Not ee able to dt,:termme from observation whether or
Materiy; con_tractor.s statement as to the source of the
0 which he 1‘ntends to use is correct. In taking
from, Mples, material should be selected which is free
ajr, 15 etc., and which has not been exposed to the
Not 1, tr;kOther words, a piece of refined asphalt should
Outg; en from the top or immediately adjacent to the

€ of the barrel.

Carg ﬁsp h‘f‘lt Cement.—This is quite often shipped in tank
t"d In such cases a single sample taken, preferably
sufﬁ‘ﬁen: contents of the car have been melted, will be

i ercr ushed _Stone or Gravel.—Various samples from
toget;“t Portions of the pile should be taken and mixed
°r, and from the mixed portion sufficient should be
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selected for test. It is always advisable to dig into the
surface of the pile a little way in order to get material
which has not been exposed to the atmosphere and which
possibly has lost through the action of wind or rain, or
both, a considerable portion of its fine material.

Sand.—It is almost impossible to secure a fairly re-
presentative sample of dry sand, as the coarser grains
have a different angle of flow from the finer grains and
are found in different portions of the pile. The pile should
always therefore be dug into some distance below the
surface until damp sand is reached. After sampling the
pile in this way in a number of places, the samples so
obtained should be mixed together and sufficient taken
for test from the mixed lot.

Filler.—This is usually Portland cement or finely
ground lime dust, and comes in bags. No particular
difficulty attends the sampling of this material, but a
sufficient number of bags should be opened and samples
obtained from them and mixed together in order that the
sample sent for test shall correctly represent the average
quality of the material.

The examination of the samples so obtained is
usually conducted in accordance with detailed specifica-
tions. As these vary somewhat in their requirements, it
is impossible to lay down a general rule which will cover
the examination of raw materials for paving work. After
the materials have been examined in the laboratory and
found to be suitable for the work and in accordance with
the specifications, the inspector can frequently be of
great service in suggesting to the contractor the best
formula to use. All paving specifications allow consider-
able leeway as to the composition of the mineral aggre-
gate and the percentage of bitumen required in the mix-
ture. Sometimes the decision lies entirely with the
engineer on the work and where he is fully competent to
decide these questions it should, of course, be left to
him. As the contractor usually has to assume a
guarantee on the completed work, he naturally feels that
he should be consulted as to the formula used. Some-
times his desire to reduce the cost of his work will lead
him to employ a formula which, while complying with
the minimum requirements of the specifications, is really
not suited to the work in hand. Whenever possible, co-
operation between the inspector and the contractor will
always secure the best results and a little tact used in
this connection will usually be all that is required. It
frequently happens that two or more kinds of sand.or
stone have to be mixed together in order to secure a
suitable mineral aggregate. =~ Many contractors are ex-
ceedingly careless in keeping their different kinds of ma-
terials separated. Unless this is done it is impossible to
make a uniform mixture of the various materials and
provision for the piling in separate and convenient places
of the different materials should always be made before
they are delivered. This is a very important considera-
tion and lack of attention to it will not only hamper the
execution of the work but its quality as well. It is
necessary and advisable to impress on all the dealers
furnishing raw materials the necessity of a uniform sup-
ply. This is particularly the case with sand dealers, who
are often small men who have been accustomed to supply
sand to builders and parties requiring it in small amounts.
Almost invariably, men of this type will not realize the
great difference which a, to them, small variation in the
mesh composition of the sand will make to the paving
contractor.

Inspection of Materials and Processes During Con-
struction Work.—These may be sub-divided into plant
and street inspection.
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Plant Inspection.—During the progress of the work
additional quantities of raw materials will from time to
time be delivered to the contractor’s plant. These should
be sampled and examined in the manner previously de-
scribed for the preliminary inspection of raw materials
and no deliveries should be used in construction work
until after they have been examined and tested and found
to be in accordance with the requirements of the specifica-
tions. Owing to delays in the arrival of shipments this
may at times be difficult, if not impossible, but in such
cases, if it is inadvisable to shut down the work tem-
porarily, the inspector should make all the tests possible
at the plant in order to convince himself that the ma-
terials are suitable for the work. If he is able to deter-
mine definitely that they are unsuitable, they should, of
course, be rejected and work shut down until other suit-
able material is available. At times it may be necessary
for him to assume the responsibility of passing the
materials and permitting their use pending an authorita-
tive report from the central testing laboratory. - Some-
times there will be but little risk in doing this; under
other circumstances it may be advisable to permit the
contractor to proceed with his work with the distinct
understanding that if the materials are found not to com-
ply with the requirements of the specifications he will
take it up. Such an arrangement should only be made
in writing and with the consent of the resident or super-
vising engineer. Where sand is delivered by wagonload,
it will usually be sufficient to take an average sample of
the day’s deliveries and test it. Where the sand is de-
livered by rail or barge, the contents of each car or barge
should be tested, if possible before unloading it. These
instructions apply also to stone and gravel. It is so ex-
tremely important that deliveries of various grades of
stone, sand and gravel should be kept separate that the
speaker again wishes to emphasize this point.

Generally speaking, the processes involved in the
manufacture at the plant of bituminous paving ma-
terial are:—

Preliminary mixing and heating of the mineral
aggregate.

Preparation and heating of the asphalt cement or
bituminous binder.

Mixing of the heated mineral aggregate with the hot
asphalt cement or bituminous binder.

Preliminary Mixing and Heating of the Mineral
Aggregate.—The proportions in which the various con-
stituents of the mineral aggregate are to be mixed will,
of course, depend upon their character and the specifica-
tions under which the work is being carried on. The
method of mixing the different ingredients depends some-
what upon the feeding arrangements at the plant and the
disposition of the raw materials. In certain large plants
the raw materials are stored in bins. In some instances
these bins have automatic feeding devices which deliver
the contents of the bins upon a conveyer belt. In such
cases the automatic delivery devices should be set at the
proper points and during their operation should be
watched from time to time in order to see that they are
delivering the desired quantity of material. With certain
mixtures a mere inspection of the mixed aggregate as it
is being fed to the heating drums will enable the in-
spector to roughly determine whether or not the propor-
tions are being adhered to. With other types of mix-
tures this is very difficult to regulate by observation at
this point. In the majority of instances, plants are not
provided with storage bins of the type previously de-
scribed and the materials are dumped in piles on the
ground. These piles are usually arranged so that the
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material from them can be easily conveyed to the feeding
device for the heating drums by means of wheelbarrows
or horse slips. Where the mixture consists of sand and
stone of various sizes, with a considerable proportion _Of
stone, it is advisable to have the mixture made in a pile
adjacent to the feeding device. This can frequently be
done satisfactorily by having the requisite number of
wheelbarrowfuls of the various ingredients dumped on 2
certain spot, this pile to be roughly mixed by shovels and
then shovelled over into the feeding device. Where 2
simple mixing of two grades of sand is required, this
can frequently be done satisfactorily by building a small
box or boot around the bottom of the cold sand elevator
and having the fine sand placed on one side and the
coarse sand on the other side. One man on each of the
two sand piles can then shovel the material into the bo¥
above mentioned in accordance with the mixing formula
determined upon.  Assuming that two parts of coarse
sand were required to one part of fine sand, the man on
the coarse sand pile would have to throw two shovelfuls
of sand into the hox to every one shovelful thrown by the
man on the fine sand pile. The feeding of the sand thus
thrown into the box would be attended to by a third man,
who would feed it to the buckets of the elevator by means
of a hoe or shovel. Usually the fireman who is in chargeé
of the firing of the heating drums is able to superviseé
the operation of the feeding gang and see that they feed
a properly proportioned mineral aggregate. In mixtures
of sand and large sized stone there is liable to be 2
certain amount of segregation of the material in 1S
passage through the heating drums. Certain plants aré
provided with an overheat screen to separate the he?ted
material after is comes from the drums into the various
sizes and distribute them into different bins. The material
contained in these bins is then drawn out into the measur=
ing box in definite proportions according to weight. Tl:nS,
of course, is the most accurate method of making
mixtures involving the use of a large proportion of ré
latively coarse stone.

The function of the heating drums is to dry and heat
the mineral aggregate. Unless ample air circulation 15
provided for to carry off the moisture in the shape ©
steam, the drying will not be effectively conducted. It
is essential to regulate the rate of feed and the tem"
perature of the heating drums so that the mineral aggre
gate delivered from them will be dry and at the proper
temperature. This operation is usually in charge of the
fireman for the heating drums. The most modern plants
are provided with a pyrometer inserted in the delivery
chute from the heating drums. This pyrometer has 4
plain or recording dial which is placed at the feeding er
of the drums, where it is under the observation of the
drum fireman. This makes it easy for him to regulaté
his fires and the rate of feeding necessary to secure the
desired results. Where no pyrometer is inserted, it_“':
necessary for him to test the temperature of the mater 12
issuing from the delivery end of the hot sand drums from
time to time; as often as may be required in order to
produce satisfactory results. Itis a comparatively simpP f
matter to take the temperature of heated sand, but v.,here
the mineral aggregate consists of large - stone parthles’ :
it is a much more difficult and unsatisfactory operatloﬂ;
Certain types of mixing plants are so constructed. tha
it is very difficult to obtain samples of the hot mlﬂemr
aggregate before it is mixed with the asphalt cement ©
bituminous binder. Regardless of the difficulty involved
it is good practice to test the temperature of every b?tc.s :
of mineral aggregate in plants of this type before it
mixed with the asphalt cement; otherwise regular wot“
cannot be expected. Even when the greatest car¢ poe
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Slble is exercised, there will be considerable variation in
the mesh composition and temperature of the mineral
aggregate as delivered to the mixer. The permissible
Variations are usually set forth in the specifications and
should pe closely observed. Mixtures which vary very
grea.tly in mesh composition will require different ariounts
Of‘ bitumen in order to make the best possible type of
g‘)l’gure. Within ordinary limits, no correction will have
COnte‘ made for this, but, generally speaking, a mixture
aining a large proportion of fine particles will require
;zrte.bltumen to cover these particles than a mixture
dIing a smaller proportion of them. This is due to
arz fact that the ﬁner_ the .mixture the greater the surface
% a to be covered with bitumen. This can, perhaps, be
Ost C.Ie:.lrly shown by taking the case of a 1-in. cube
StaiCh ;}t Is proposed to coat with bitumen. In its original
b € there will be six sides having an area of one square
=" each to cover. If this cube be cut into two cubes,
sici:: will be the original six sides plus two additional
> to be covered, and-every time that the cube is cut
it € [\)’t_'lll be an increase in the surface area to be covered
i ﬂl]tumen. -In. order to secure a satisfactory output
Possihy e plant, it is absolutely_essentlal that the greatest
€ care should be taken in the mixing and heating

€ mineral aggregate. In order to insure the proper
Omntg of th(.e mineral aggregate, it wil% be necessary
ang s'lfme to time to take sample_s.of the ml‘xed aggregate
tremel (l;.them for mesh composition. Owing to the ex-
Jifficulty of securing an average sample of hot,

Sele Minera] aggregate, great care must be exercised in
The arrangement. of the plant

Mixj

andcnng the samples.
Whe the kind of mineral aggregate used will determine
'® and how often these samples should be tested.

samp’fhe Speaker is inclined to advise the obtaining of
Uuseq oS for test from the overflow of the feeding device
heatinm conveying tlze cold mineral aggregate to the
drumgl drums.  This is usually done by a chain and
at 4 Ccvator. Where these buckets dump into the chute

ae entrance of the drying drums, there is almost
“eat}fstha- small overflow which gradually piles up under-
can Is chute. Assun3mg this to be the case, the pile
ace r: ?Ieaned o.ﬂ at a given time and the material which
Sam Zates. during, say, half an hour’s run can then be
the d: y dried and 51fteq. ; It is much easier to sample
ObViat Mp material than it is the dry, and this not only
eSS Some of the difficulties attendant upon sampling
mat;;altena] 'but gives the inspector an average of the
the ila’ fed into the drums during the half hour while
Qver, € was accumulating. In this way much better
!iablege results are obtained and the inspector is not
in ¢ et? be. misled by temporary and unimportant lapses
of the eeding of the material. In other cases, samples
the e ‘0t material are obtained from the delivery end of
sh°uldymg drums. In such cases a number of samples
My . € collected and mixed together and the resultant

€ sifted.

Bitml;;epﬂl‘ation and Heating of the Asphalt Cement or
Co, ous Binder.—For the preparation of the asphalt
Chag t or bituminous binder, the contractor may pur-
to 5 ta ard bituminous material and add sufficient flux
ao bring it to the proper consistency, or he may
fop  "3Se .an asphalt cement of the proper consistency
st'ancse Without the addition of any flux. In the first in-
the 1 the melting kettles will have to be charged with
dllce oper Proportions of flux and hard asphalt to pro-
teneramy desired asphalt cement. In large plants this is
tialg .0 done at the close of the day’s run. The ma-
ang bra"e then kept under a gentle heat during the night
Ought up to the desired temperature in the morn-
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ing. The contents of the kettles are then thoroughly
agitated in order to insure complete mixing of the dif-
ferent ingredients and a sample from them is taken and
tested for penetration before the contents of this kettle
are permitted to be used. If it is too hard, more flux
will have to be added to it. If it is too soft, more hard
asphalt will have to be added to it. After the additions
are thoroughly melted, the contents of the kettle must
be again agitated and tested before using.  Certain
asphalts are more difficult to flux than are others and
require a longer period of heating. Overheating of the
kettles will result in undue hardening of the asphalt
cement. If the flux or hard asphalt contains any con-
siderable proportion of water, this will foam very badly
in the kettles and frequently cause them to run over. No
asphalt cement or bituminous binder should be used until
the water has been thoroughly removed from it. Where
the asphalt cement or bituminous binder contains a con-
siderable proportion of mineral matter or impurities, the
contents of the melting kettles must be kept thoroughly
agitated during the time that they are being drawn upon
for use. Suitable mechanical agitation is, perhaps, the
most advisable, as in this way the bituminous material
is hardened less than if a steam or air blast is used.

Violent agitation with steam or air will very rapidly
lower the penetration of the contents of the kettles. In
the case of asphalt cements containing a considerable
proportion of mineral matter, unless the contents of the
kettles are thoroughly agitated, the material drawn from
them will vary in purity or bitumen contents with the
result that the portion first taken from the kettle will
usually run much higher in bitumen than the portions last
taken from it. Assuming that the proportions of the
mixture have been set to give the desired quantity of
bitumen, based on the average bitumen contents of a
thoroughly mixed kettle, the mixture turned out with the
asphalt cement first drawn from the melting kettle will
be too rich in bitumen and that turned out with the
asphalt cement last drawn from the kettle will be too low
in bitumen. It is impossible to estimate by observation
the changes in weights of asphalt cements necessary to
overcome this and the only proper way, therefore, is to
so agitate the contents of the melting kettles that the
supply of the bituminous material drawn from them
will be uniform in bitumen contents. If for any reason
the asphalt cement for a certain day’s run is not entirely
used up, it should always be tested for penetration before
permitting its use on a subsequent day’s run. There is,
of course, no objection to filling up the balance of the
kettle with new material and mixing it thoroughly with
the portion left from the previous day’s run. It should
then be considered as a new batch of asphalt cement and
tested accordingly. Where hard asphalt and flux are to
be melted together, the contractor should never be per-
mitted to draw any material from the melting kettles
until their contents have heen completely melted and
thoroughly mixed. Even where the asphalt cement is
purchased ready for use, it is not good practice to draw
from a kettle containing lumps of unmelted bituminous
material.  Sufficient melting kettle capacity should be
insisted upon to avoid the necessity of doing this.

With the exception of the fluxing, the foregoing re-
marks apply equally to bituminous binders, purchased by
the contractor, of the proper consistency for use.

Mixing of the Heated Mineral Aggregate With the
Hot Asphalt Cement or Bituminous Binder.—It is un-
questionably the best practice to weigh out the various
ingredients entering into the composition of the finished
mixture. Where the different ingredients are measured
by volume, much greater variations will occur than when
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they are measured by weight. If measured by volume,
the contents of the various measuring devices must be
carefully checked up before the commencement of the
work and the gauges set at the proper point. It is ad-
visable to check up the setting of these gauges from time
to time to see that they have not been displaced, either
intentionally or otherwise. In determining the volume
occupied by the desired weights of the different in-
gredients, it is necessary to measure them at the tem-
peratures and under the conditions used in actual work.
In other words, heated dry sand or stone must be filled
into the measuring box and the weight of the box when
filled to the proper mark determined. This is also true
of the bucket or measuring device used for asphalt
cement or bituminous binder. If the asphalt cement
should contain any water, this will produce foaming and
it will be impossible to measure it accurately. If the
foaming is at all excessive, it will be impossible to get
the required amount of asphalt cement in the ordinary
sized measuring bucket. This, by itself, constitutes a
sufficient reason for not permitting the use of any asphalt
cement which contains water. Where the materials are
measured by weight, the tare of the empty measuring
devices must be carefully obtained and this tare added
to the weight of materials which it is desired to use. In
determining the tare of the asphalt cement bucket, it
must be borne in mind that after an hour’s run there is
a considerable accumulation, amounting to several
pounds, of asphalt cement on this bucket which will in-
crease its tare above that obtained by weighing the
bucket in a perfectly clean state. After once determin-
ing the tares and setting the weights or gauges at the
proper point, their position on the scale beams or else-
where should be checked up from time to time to see that
they have not been displaced. Occasionally the accumu-
lation of surplus material on the scale platforms of the
measuring device for the mineral aggregate will change
the tare somewhat. Any such accumulation should be
removed from time to time as often as necessary. Un-
foreseen happenings will occasionally influence the tare
of the measuring devices. In the speaker’s experience,
he once found that the mixture being turned out was
entirely too sloppy, although he had but a short time
before carefully checked up the tare and gross weights
of the various ingredients entering into it. ~Upon in-
vestigation, he found that the spout carrying the ma-

* terials from the hot sand bin had been shifted by the

vibration of the machinery so that it rested part of its
weight upon the sand box, thus increasing its tare by
approximately 200 pounds. Each batch of mixture
turned out under these conditions, therefore, contained
200 pounds too little mineral aggregate, which, of course,
accounted for its sloppiness. :

The method of mixing varies in different plants. In
the larger sized paving plants almost invariably the pug
mill type of mixer is used, and this the speaker considers
much the best type. The blades in this type of mixer
should be examined to see that they are properly set and
not unduly worn, thus producing an imperfect mixture
at the bottom and sides of the mixer. Ordinarily they
should revolve at a speed of from 6o to 8o revolutions

_per minute. In mixtures of the sheet asphalt type, one

full minute should be allowed for mixing each batch of
material. Where the mixture is a comparatively open
one consisting largely or entirely of stone, this mixing
time may be reduced somewhat. Whatever the type of
mixer employed, the proper time for obtaining a thorough
mixture should be determined and rigidly adhered to.
The temperature of the mineral aggregate delivered to
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the mixer should be tested occasionally, as often as may
be necessary. This, of course, will depend upon the type
of plant used and is a check upon the drum fireman an
the feeding operations of the mineral aggregate. The
temperature of the asphalt cement in the melting kettl?s
should also be tested as often as may be necessary 1D
order to be certain that it is uniformly maintained at t!Ie
proper point. Where the type of mixture permits it,
frequent pat tests should be taken of the material de-
livered to the wagons. This test is made by placing 2
small quantity of the hot mixture upon a sheet of un-
glazed manila paper, folding over the paper and pressing
down upon it with a wooden paddle. After it is thor-
oughly compressed, the paper should be struck a sharp
blow with the wooden paddle and then opened for ob-
servation. An examination of the surface of the com-
pressed mixture will clearly show to the trained inspector
any marked variations in the mesh composition of the
mineral aggregate. The depth of stain upon the paper
will measure the amount of bitumen which it contains-
The richer the mixture in the bitumen the heavier will be
the stain. This stain is also influenced by the temperd-
ture of the mixture when the pat test is taken. For this
reason it is necessary in comparing pats to know exactly
the temperature. In obtaining the mixture for the pat
test from the wagon, an ordinary mason’s trowel will be
found convenient. No time should be lost after obtain-
ing the sample in putting it upon the manila paper an
making the test; otherwise it will drop very co_nsiderabl)’
in temperature. The temperature of the material testé
can be conveniently determined by inserting a ther
mometer at the place where the sample was taken from:
Convenient and suitable arrangements for making this
test should be insisted upon at the plant. This is a most
important and valuable guide in the hands of a competent
inspector and great attention should be paid to it. P
the hands of a trained man, a variation of one-quarter 0
one per cent. of bitumen can be detected by means of the
pat test. This pat test is, of course, not applicable
mixtures consisting chiefly of large particles of stoné
The inspector should make careful notes of the variou®
conditions surrounding the plant. ‘He should take an
record at least three times daily the temperatures of t
asphalt cement and the mineral aggregate as deliver®
to the mixer. He should also record his siftings of the
mineral aggregate together with the proportions useé
in making the mixture and of the asphalt cement.

All deliveries of material at the plant should also be
noted and a record kept of any tests made on them
These records should be kept on properly designed form?
and should state the name of the street on which lhel
mixture is being laid, the kind of mixture and the lf‘n(
and proportion of the various ingredients entering 1n
it. He should also keep a record of the number of baf‘:hfs
turned out from. the plant, as this is a valuable al le
checking up the thickness of the pavement laid on th_
street. At the commencement of the day’s run it is cun
tomary to send out mixture which is a little hotter that
that sent out during the average operations of the pla”™
This is done in order to enable the workmen on the Stfeid
to make a close and intimate joint with the pavement X
during the previous day’s run. While safe tempef_atu
limits should not be exceeded at any time, the maxim
limits should be approached in sending out the first
loads in the morning.

ny

Street Inspection.—Prior to the delivery of ﬂst;
bituminous materials upon the street, the foundatio? L
be completed in accordance with the requirements oF . il

specifications.  The finished foundation must the?

et

fe¥
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Swept clean of all dirt, etc. Knowing the type of mixture
to be laid and the number of pounds used in each batch
and the number of batches per wagonload, it is usually
Possible to determine in advance how many square yards
should be covered by each wagonload. The best street
foremen, before laying any bituminous material, measure
the width of the street and calculate the number of lineal
feet which should be covered or ‘‘pulled’’ by each load.
A tape is then laid along the curb and a chalk mark made
at the point where the raked material from each load
should end. Where the foundation is reasonably smooth
and in accordance with the contour of the finished pave-
ment, this method is one of the best checks for deter-
Mining the thickness of pavement laid. Ordinary sheet
asphalt pavement 2 ins. thick will weigh 200 pounds to
tfle square yard. Pavements containing a large propor-
tlofl of good sized ‘stone will vary somewhat from this
Weight, but the exact weight per square yard can easily
be determined during the first day’s run.

As soon as the material reaches the street, its tem-
Perature should be noted. The hot material should be
t\lmped outside of the spot where it is to be laid in order
hat all of it will have to be conveyed to its final resting
Place by means of shovels. This results in a preliminary
SPreading of material of approximately the same density.

here the load is dumped on the spot on which it is to
€ Spread it will inevitably be tramped upon and certain
Portions of the heated mixture will receive more com-
Pression than others, which will eventually result in an
Uneven surface to the finished pavement. In certain
flaSSes of bituminous mixtures, notably those containing
arge particles of stone, where the haul is long, the
(;Oars.er particles may settle to the bottom of the load.
f this takes place to any great extent, the load when
Umped should be re-mixed by turning over with hot
shovels, In shovelling the hot mixtures into place the
shovellers should not dig into the top of the pile but
Shoulq shovel from the bottom of it, cleaning up the loose
Material as they go. If this is not done, the lower layer
?tf the pile, in cold weather, will have become chilled by
S Contact with the cold foundation and it will be difficult
© remove it completely and uneven distribution and com-
pre§Slon will result. The mixture, after having been de-
Posited roughly in place by means of shovels, is spread
Y means of hot rakes. During this operation the rakers
Should not stand in the hot mixture any more than is
Necessary. Care should be taken to maintain a uniform
and even grade so that there will be no depressions in the
Nished pavement which will hold water. Some mixtures
coml_lress very much more than others, so that it is im-
Possible to establish any definite rule for the depth to
Which the hot mixture shall be raked.

b As soon as possible after raking, the mixture should
€ rolled. Some mixtures are more tender than others
ad must he allowed to cool off somewhat before putting
€ hot roller on them. The hotter the mixture, the
g"eater will be the compression and it is, therefore, de-
Wl'able to roll it as soon as possible. In very cold
S_Eather, especially when a strong wind is blowing, the
urface of the mixture will chill quite rapidly. With a
l‘?)?lder mixture it is often advisable to use a light hand
€r over it as soon as it is raked in order to close up
ase surface and then follow this with a heavy steam roller
" Soon as the mixture will'bear it. Undue delay in roll-
" lEfthe mixture will result in a more or less honeycombed
if ace. Depending upon the contour of the street and
S Width, the rolling should be first done parallel with
l_ol*‘i'curb. This should be followed by diagonal or cross
Ing and the final finish of the work by rolling parallel
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to the curb again. The exact method of handling the
roller can usually be left in the hands of the roller
engineer if he is an experienced man, as he should know
how to smooth up the finish of the pavement better than
will the average inspector. At the finish of the day’s
work it is necessary to leave the pavement in such con-
dition that a proper joint may be made with it when the
next day’s operations are commenced. There are a
number of methods of doing this. Perhaps the best is
the rope joint in which a length of rope is laid across the
extreme edge of the pavement and rolled into it while
hot. When this is taken up very little cutting back will
have to be done and the edge will be left in such shape
that a satisfactory joint can be made. The practice of
painting these joints with hot asphalt cement before lay-
ing fresh pavement adjacent to them is to be avoided
whenever possible, as the tendency is to put too much
asphalt cement on the joint. This asphalt cement is
absorbed by the hot mixture and softens it at that point
and traffic is liable to displace it. For the same reason
the painting of edges of curbs, manholes, etc., should
be done with extreme care. A very convenient instru-
ment for determining the depth of the finished pavement
is a putty knife with a blade 2 in. wide which has been
marked across the face of the blade at a point corre-
sponding to the required depth of the pavement. This
can easily be inserted in the warm mixture after it has
been rolled and the broad point will bridge over any
small depressions in the foundation and avoid the re-
cording of a greater depth to the pavement than
really exists.

The use of hot smoothers should be avoided when-
ever possible. With the proper mixture and one which
has been rolled while hot, the surface should be entirely
closed up. Under unfavorable weather conditions, in
order to close up the surface, it may be necessary in cer-
tain places to use hot smoothers. Care should be taken
to see that these are not too hot; otherwise they will burn
the pavement and scaling will eventually result. The in-
spector on the street should, whenever possible, keep an
accurate account of the number of loads delivered.
Knowing the number of pounds of mixture per load and
the weight per square yard, he can then check up the
yardage which should have been laid with the material
delivered on the street if it were raked to the proper
thickness.

Inspection of Finished Work.—If the inspection at
the plant and street during the construction of the pave-
ment has been adequate, the final inspection of the work
will be chiefly confined to an examination of the contour
and surface of the street. During this examination
careful note should be made of whether or not the mixture
has been thoroughly compressed and is closed up on the
surface. Where there has been no inspection during the
manufacture and laying of the pavement, or where this
inspection has been inadequate, defects will frequently
develop in the pavement. Under these circumstances, it
becomes necessary to examine the finished work in order
to determine the reason for the defects or failures. In
an inspection of this sort, careful note should be made of
the condition of the surface and its contour. Frequently
marked depressions occur where the pavement has been
laid over a trench dug just prior to its construction, and
in which the back-filling was not properly done. A
thorougfl examination of the street will usually involve
the cutting out of numbers of samples of the bituminous
surface. These should be carefully marked as to location
and a sufficient number of them taken to fairly represent
the surface examined. They should be sent to a central
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laboratory for examination as to the per cent. of bitumen
contained in them, the mesh composition and character
of the mineral aggregate and the physical and chemical
characteristics of the asphaltic cement or bituminous
binder used in the pavement. Wherever these samples
are cut out, careful note should be made of the depth of
the pavement at this point. In many instances it will
also be necessary to cut through the foundation to deter-
mine its character and thickness. Laboratory examina-
tions of concrete foundations are usually not very
valuable in determining the amount of cement which has
been used in them, but a combination of physical and
chemical tests of the foundation will often establish
satisfactorily whether or not they have been defective.
The method of examination used will, of course, have to
be varied depending upon circumstances and the char-
acter of the defects which have been developed. The
reasons for these defects have been fully covered by a
previous lecture delivered by the speaker to which he
would refer you for more detailed information on this
point.
— e

PANAMA-PACIFIC EXPOSITION CONSTRUCTION.

Rapid progress is being made on the construction work
in connection with the numerous large wooden buildings for
the Panama-Pacific International Exposition at San Fran-
cisco. Among the principal buildings already erected are the
Palace of Machinery, covering three acres, the Fire House,
the Education Building, the passenger station, and ware-
houses, ferry slips and oil houses. The framework has been
started for the buildings for Mines and Metallurgy, Various
Industries, Manufactures, Liberal Arts, Food Products and
Agriculture.

Thirty-five states and territories and certain of the foreign
governments have announced their intentions to secure
space; 177 congresses and conventions have been arranged
to meet in San Francisco during the fair, and an attendance
of from 10,000,000 to 18,000,000 is anticipated for the exposi-
tion. It is said that neither Germany nor England will take
exhibit space.

The cost of the exposition is estimated at $80,000,000, of
which the state of California and the city of San Francisco will
each pay $5,000,000, San Francisco subscribes $7,500,000 and
individual exhibitors $25,000,000.

—— - -

The Toronto Suburban Railway Company has just closed
a contract with the Canadian General Electric Company,
Limited, for substation apparatus and car equipments, for
the new line which will run west from Toronto through
Georgetown, Guelph and Berlin. A very interesting feature
is that this will be the first interurban line in Canada to
operate at 1,500-volts D.C. The catenary type of overhead con-
struction will be used, and there will be three substations,
viz., at Islington, Georgetown, and Guelph. 1,500-volt rotary
converters, each of 500-k.w. capacity, will be used, power
being transmitted to the substations at 25,000 volts.
Provision will be made for the supply of power from a sepa-
rate bank of transformers in each substation for distribution
along the line for miscellaneous power and lighting pur-
poses. The cars will be equipped with four 8s5-h.p. motors
of the latest type, and fully ventilated. The control will be
of the multiple-unit type. The cars will operate on 600-volt
line at approximately half normal speed; and changing from

1,5oo-volt. to poovolt trolley, or vice-versa, will involve ne
loss of time in adjustment of control apparatus. The line

with 1,500 volt operation will be about 62 miles long.
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EFFICIENT WATER PURIFICATION IN SMALL
PLANTS.

cently appeared dealing with the operation of sew-

age disposal plants and emphasizing the necessity

for more careful supervision of this kind of muni-
cipal work. It is well known to all who have investigated
the matter that small sewage disposal plants receive as
a rule little or no attention, and that their effluents could
be greatly improved under proper operation.

As an instance of the application of this reasoning
to water purification plants, one of our smaller cities
operates a filter plant at an average efficiency of 79 per
cent., and which was at one period as low as 50 -per
cent., whereas, according to a report just received from
a consulting engineer, who has made a thorough ex-
amination of the system, an efficiency of g5 per cent.
could be maintained if the plant was placed under proper
scientific supervision.

Mr. H. P. Letton read a valuable paper on the sub-
ject, at a meeting of the New England Water Works
Association recently. Mr. Letton was for some years in
the employ of the New Jersey State Board of Health,
engaged mainly in the supervision of the public water
supplies of the state. He is now sanitary engineer to
the United States Public Health Service. In his former
position about 30 water purification plants were under
constant inspection.

According to his paper, the main difference between
the operation of sewage disposal plants and small water
purification 'plants is that the former are usually built,
not because there is a concerted demand for them, but
for the eradication of a local nuisance, or by order of
some higher authority. Because of this fact, and because
the terms ‘‘sewage’’ and ‘‘sewage disposal’’ are dis-
tasteful to the average layman, the plant is generally
put in an out-of-the-way place, and either forgotten en-
tirely or placed in the charge of an underpaid, superan-
nuated caretaker, who knows nothing of the principles
upon which the design of the plant is based; while 2
water purification plant is generally installed as a result
of a popular demand, and the consumer is directly in-
terested in its operation in so far as furnishing a clear,
colorless, and palatable water is concerned. These are
the qualities that to the majority of people determine
the purity of the water, and as long as they are main-
tained there is little or no question as to the efficiency
of the plant in other ways. As a matter of fact, how-
ever, there are many plants which will usually meet the
above conditions, but which are inefficient, both from an
economic and a sanitary standpoint.

It is only on rare occasions that a filtration plant
has been constructed at the time of the installation of
the water works system. In most cases, when the puri-
fication plant is added to an existing system, the opera-
tion of it is intrusted to the engineer of the old plant.
This man may be, and in many cases is, a stationary
engineer who thoroughly understands the operation of
boilers, engines, and pumps, but who has absolutely no
idea of the principles which underlie the process of water
purification.

There is also another point which in many cases
affects the results obtained. When it is decided that
some form of purification is advisable in connection with
a small water plant, it is very rare, indeed, that a con-
sulting engineer is called in for advice. Instead, the
matter is taken up with one or more companies engage
in the business of installing purification apparatus. While

SEVERAL interesting papers and reports have re-
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theS_e companies are usually competent to give reliable
advice, their main business is the selling of equipment.
€cause of this fact and because the usual small water
Company or municipality is weak financially, the filter
Plant is designed to fit the available money, and the
Company offering the equipment for the least sum is
generally given the contract, regardless of the quality
O_f the material to be furnished. As a result of this prac-
tice, plants that are poorly designed, lacking in the
fNecessary equipment for efficiency, or even wholly ill-
adapted to the situation, are commonly met with. A few
€ases of this kind which have come under the obser-
Vation of the writer will be noted. Probably the worst
€Xample was at a plant supplying about a million gallons
Per day. The supply was originally obtained from ar-
tesian wells, but on account of the high iron content
of the Water, a new supply was obtained from an artificial
ake. This water was highly colored by its passage
through cedar swamps. From the lake the water flowed
Y gravity to the coagulation basin. This was a rectan-
8ular wooden tank of such size that normally less than
twenty minutes were allowed for coagulation and sedi-
Mentation. During periods of high consumption the
ime a5 considerably decreased. The basin was set at
Such an elevation that at times of low water in the lake
It was Impossible to obtain the normal supply except by
Y-passing some raw water. From the coagulation basin
the Water flowed by gravity to 4 rapid sand fiters of
€ gravity, circular wooden tank type, without loss of
Wead'g_auges or rate-controllers. The agitating rakes
ne(:;re intended to be driven by a water motor, but the
noteSSF_lry power was lacking. The beds were, therefore,
agitated during washing. From the filters the water
n::f}fd to a suction well which had been used in con-
< 1on with thsa former well supply, and which provided
. than 30 minutes’ storage. Two solution tanks had
) B Provided and connected with a small displacement
ump driven from the line shaft to which the main water
tenrgps were attached. The small solution pump was in-
the ed to force a solution o-f sulphate of alumina into
e raw water just before it entered the coagulation
SIn. At the time of the writer’s first visit to this plant
:s Che.mical pump was out of order and no chemical
- being added. It was afterward learned that this
& tolgs chronic condition. Tests of the raw water showed
the (ei slightly acid owing probably to hurm(; acid from
phat €dar swamps. Consequently the addition of sul-
"ESu]i of alumina would be an absolute loss as far as
Waters are concerned. Apaly§es of the raw and filtered
Water hShowed no material difference, and the filtered
ad at times a color as high as two hundred.

While the foregoing may seem to be an extreme

in:ea!nCOHditions almost as bad were found in several
o v;:es. 'I:wo other plants were discovered treating
ang lOa'cer with sulphate of alumina only, rate-controllers
Meth (;ss of head-gz}uges were almost unknovim, and the
e S of regulating the amount of chemical applied
in .. Very crude. Few calibrated orifice boxes were found
high em s Wo gravity, rapid sand plants, treating waters

latio rganic matter and often turbid, had no coagu-
Withn asins, so that they required too frequent washing
Wel] corresponding reductions in bacterial efficiency as

Usin as increased costs of operation. Another large plant,
ategr-th-e pressure type of filter, was treating a turbid
With very little time for coagulation. The effluent

Was
h freqllemly turbid, and at times contained aluminum
Ydrate,

foot an s pla_nt of the slow sand type had less than a
Aboy, ¢ f tering sand, and had a clear-water well holding
‘A half hoyr’s supply. As a result of this combina-
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tion, the rate of filtration fluctuated exactly as the de-
mand, and purification was practically nil.

At one rapid sand plant the clear-water basin was
so small that it was necessary to wash with raw water.
Another plant had no arrangement for filtering to waste,
so that whenever it was necessary to get at the strainer
system the dirty water in the bed was drained into the
clear-water well.

On the matter of operation, conditions were found
to be as bad, if not worse. As has been said, the man
in charge of a small water purification plant has usually
little or no idea of the nature of the process. He
operates the plant by ‘‘rule of thumb’’ methods in an
endeavor to produce a good-looking water. Although
efficient results depend so largely upon the use of the
correct quantity of coagulant, the greatest ignorance was
shown of this matter. At several plants the engineer
stated that he put in a certain number of buckets of alum
per day. He did not know how many pounds were used,
and made no attempt to add it in the same proportion
at all times. A few engineers said that they increased
the dose ‘‘some’’ when the water was turbid, but did
not know how much. In only a few plants was any at-
tempt made to regulate the dosage by the aid of alka-
linity and turbidity tests. As a matter of fact, few of
the men in charge could be depended upon to make the
necessary alkalinity tests. At only two plants, treating
less than twenty million gallons per day, were labora-
tories maintained, and at these plants the tests, both
chemical and bacteriological, were made under the direc-
tion of non-resident chemists. The engineers who made
the tests were unable to interpret them or apply them
in the operation of the plants. At one modern municipal
plant, absolutely no records were kept. The chief en-
gineer could neither read nor write, and could see no use
in records of any kind, not excepting pumpage records.
The president of the board of water commissioners in
charge of the plant stated that the only reason he could
see for filtering water was to remove turbidity, notwith-
standing the fact that the sewage of over a hundred
thousand people was discharged in the river, from which
the supply was taken, about seventeen miles above the
intake.

At one plant visited, it was found that through the
laziness of the engineer the filters were not being washed
enough, the deficiency of water due to clogging being
made up by by-passing raw water. At another plant,
the beds were washed too often, resulting in a low bac-
terial efficiency and a high cost of operation. Oven ten
per cent. of all water filtered was being used for wash
water.

It is not believed that such cases are confined to
New Jersey. Reports of investigations in Ohio, Penn-
sylvania, New York, and Illinois show very similar con-
ditions. Much as they are to be deplored, the fact re-
mains that they do exist, and that a discussion of pos-
sible remedies is in order.

The most feasible remedy for poor design is a statute
requiring the submission of plans for proposed plants
or changes in existing plants to the state board of
health, or some other state authority, for approval before
construction can legally be carried out. Such a regulation
is in effect in a number of _states at the present time.
Coupled with the appointment of a properly qualified
engineer to pass upon all plans, it will satisfactorily care
for new works. State supervision for existing plants
will, if carried out, do much to remedy the more serious
imperfections of construction and operation. This super-
vision cannot, however, be thorough enough to furnish
definite = information for the efficient operation of the
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plant, both from an economic and a sanitary standpoint.

At best, the plant can be visited only about once a month,
and this visit is merely to see that a safe and potable
water is being produced. From the viewpoint of the
state this result is sufficient, but from that of the con-
sumer and taxpayer there are other matters of great im-
portance. He wishes to know, first, that the water is
healthful, and then, that it is not possible to obtain the
same or better results at a less cost by some change in
the method of construction or operation of the plant.
This latter is out of the field of the state inspector, for
it generally requires much experimenting and testing
to obtain the point of maximum efficiency.

The plan of having the engineer at the plant make
daily tests under the general direction of a consultant
at a distance is a step in advance, but it is far from
perfect. The engineer’s results are open to question,
since he is often hurried and makes the tests without
knowing the reason for the various steps. Also, since
he has but infrequent consultations with the consulting
engineer or chemist and is unable in most cases to explain
any seeming discrepancy in his results, they do not prove
to be of as much value as might be expected.

The writer has had in mind for some time a plan for
remedying this situation, and it has recently again been
brought to his attention by a similar plan which Prof.
Earle B. Phelps has put into operation in connection with
local health administration in several small Massachusetts
towns. The plan is this: For several water companies
or municipalities located not too far apart to combine
forces, fit up a laboratory at some central point, and
employ a competent bacteriologist and chemist to give
his entire time to the scientific supervision of their water
plants. By so doing, each plant would have the benefit
of expert advice at a small cost. It would be possible
for the chemist to visit each plant one or more days
each week, and by so doing to become familiar with its
operation. He could instruct the engineer in charge of
the plant how to make the necessary daily chemical tests,
such as alkalinity, turbidity, etc., and since he visited
the plant so often, these results could be checked up and
would be reliable. In case of emergency he would be able
to look after the sanitary quality of the water and thus
protect the consumer. He would be able to carry on ex-
periments upon the proper amount of coagulants to be
used, and time of coagulation. There is a chance for
much study in the manner of washing the filters to bring
about efficiency and economy. This is a point not con-
sidered much in small plants, but which has a consider-
able bearing on the cost of operation. It requires many
visits to a plant to become familiar with its operation
and to suggest changes which will increase its bacterial
efficiency without increasing the cost. It is believed that
the scheme outlined would in many cases save money for
the water company or municipality, besides giving them
and their consumers confidence that the quality of the
water was being safeguarded.

—_— e

A group of English engineers were recently accorded
the contract for bridging the Ganges of northern India,
which issues from an ice cave at the foot of the Himalayan
range of mountains. This bridge, which is over a mile in
length, is to carry the Eastern Bengal State railway over the
Ganges from Damukelia to Sara Ghat. Spanning the river,
the bridge will be crried on steel trestles, which in turn will
be supported on massive steel grilles in granite piers. The
contract consists of fifteen main spans, each 359 feet long
and 52 feet high, and weighing 1,300 tons, and will require
an expenditure of about $1,250,000.
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ESTABLISHING A RAILWAY ROUTE

—

By J. A. Macdonald, Ottawa, Ont.

UNNING the Preliminary Line.—Having, by
R reconnaissance, found approximately the location

for the proposed road, the next procedure is to

run a trial line with the transit, selecting what
appears to be the best on the ground, staking out the
centre line, and sketching in the topography on both
sides.

In following the bed of a stream, we obtain, gener-
ally, a line similar to 4 N C upon the section (Fig. 1)-
The lowest line of the valley, though quite moderately
inclined at first, may rise more and more rapidly towards
the source of the stream, as shown by the closer approach
of the contour lines on the plan. That the line may
ascend at a uniform rate from A to the summit, the horl-
zontal distance between the contour lines may be equal
at all parts of the ascent. This condition is effected by
causing the surveyed line to cut the contours at right
angles during the first part of the ascent, and obliquely
as the summit is approached, or as the contours become
closer together. In this manner we obtain the profile
A M, M A. The contour line is level; the line cutting the
contour at right angles is the steepest line that the
ground admits of ; and as we vary between these limits,
we vary the inclination.

The effect upon the profile of cutting the contour’
lines in different directions is shown by Figs. 2 and 3
If we connect the points A and B upon the plan (Fig-. 2)
by the straight line 4 B we obtain the profile shown 12
Fig. 3 by the line A L N M B. If we follow the contour
line around from A to B, we should have the horizonta
line A B on the profile, and if we select a route upon the
plan midway between the straight line and the contc_)‘-"'
line, as 4 E F H B, we shall have, as the corresponding
profile, A E F H B, (Fig. 3). In connecting the point$
C and D, which are at different elevations, by the straig
line, C D, we get the profile C I P K D. If we wish t0
descend upon the natural surface at a uniform and giver
rate—from C to D, knowing the rate of incline and the
vertical distance between the contour lines, we get at
once the corresponding horizontal distance from one con~
tour line to the next, which, applied to Fig. 2z, wou~
give the required descent, as shown on the profile by the
straight line from C to D. The line 4 E F H B, on the

“plan, is, of course, longer than the straight line 4 B; an

the contour line is longer still. Such increased length 15
not represented upon the profile, as the object has bee”
simply to show the general relation between the plan an
profile, and the use of correctly drawn contour lines '?
adjusting any route to the ground. 1
General Establishment of Grades.—In the apphicZ”
tion of grades or inclines to the establishment of 2 rail”
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Way route, we should bear in mind that between two
Points, which are at the same absolute elevation, there
should be as little rise and fall as possible, and that be-
tween points at different elevations we should endeavor
to have no rise while descending, and consequently no
fall upon the ascent. These conditions can seldom be
€xactly complied with in practice, but we may approach
them closely. In many cases we have to choose between
two systems of grades—the one involving a long but
gradual and uniform rise, the other a short but steep
ascent, with the remainder of the line level, or nearly so.

he total resistance upon the two systems, involving the
Same amount of ascent, will be the same; but a great
difference may be made in the method employed in over-
Coming that resistance. If we have a grade 10 miles
long, rising at the. rate of 20 ft. per mile, we adapt our

Fig. 2.

machinery to hauling its ordinary load up that incline,
and we require from it a constant expenditure of power
While ascending, and on the descent it is profitably aided
Al the way by gravity. If, however, the first 8 miles
are level, and the remaining 2 miles ascend at the rate
of 100 ft, per mile, an engine to work the incline would

© too heavy for the level portion, and in the descent we
shoulq have more aid from gravity upon the incline than
We required with none at all upon the level.

The effect of the arrangement in detail of the grades
4Pon the amount of work to be done in reducing the
Matural surface of the ground to the finished roadbed, is
Shown in Fig. 4. The level grade from 4 to B involves
2 large amount of earth cutting at D and E, and a large
AMount of embankment at C. By raising the grade lines
D" ang E', in the cuttings, and depressing the level em-

Fig. 3.

hankment from C to C', we at once reduce both amounts
TXCavation and embankment, and by raising the road-
o°d more, to D and E” in the cuttings, and depressing
it to ,C{' upon the embankment, we reduce still more the
Suanm)’ of work to be done, but at the same time we
nder the road more difficult of operation. ,
‘of There are many points that govern t?]e rate of.grade
vd‘ga New railway. Probably first of all is the capital at
‘mOPOSal_pf the promoters of the road; for plenty of
ey will make possible an almost level line.. But often
* tremendous, cost, of such a level road ‘would never
Pay dividends, notwithstanding this advantage. The
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country through which a road is to pass largely governs
the most economical grade. If a comparatively level
country, then there is no necessity at all for steep grades
on the grounds of economy. If, on the other hand, the
country is rough, the grade must be made to conform
first with the amount of capital available, and, secondly
with operating expenses.

The question of interest at which the money can be
borrowed also enters very largely into that of grades.

It is doubtful if it were wise economy on the part of
the C.P.R., when building its road across the continent,
to make the grade limit so steep. Money was at a much
lower rate at that time than now, and the vast sums of
high-priced money that have been used in the past few
years to ease the gradients might better have been used
on the original work. This goes to show that faith in a
railway enterprise also governs the gradient. When the
C.P.R. line was being constructed a great many people
had little faith in the successful outcome of the enter-
prise, while the problem of crossing the Rockies was

considered by many to be almost an impossibility.
Money-lenders, not being greater endowed with prophetic
powers than any other class of people, held the general
view, and it was only with the greatest difficulty that the
money could be found to construct the road on the
original plan of steep grades. Faith in any enterprise is,
therefore, of great importance, 'and particularly so in
the building of a railway.

We think the reconnaissance line of a railway of
considerable length is not generally given due importance
in this country. Certainly, no decision as to suitable
grades and curves should be arrived at before a full re-
port of the exploration or reconnaissance survey has been
received. We also think that these exploration surveys
are not usually complete enough. Besides determining
the most economical ruling grade, the possibilities of the
country as to production, available freight and passenger
service, contiguity to water transportation, are of almost
equal importance with the gradient. These latter points,
however, are usually neglected in the exploration line,
the whole interest being centered in the grades.

T e ——

A statistical report on the operation of electric railways
throughout Canada in 1913 has recently been published at
Ottawa. There are 56 electric railways in Canada, and dur-
ing the year ending June 3oth, thev carried 508,662,801 pas-
sengers, exclusive of transfers, and 1,057,930 tons of freight.
There was an increase ‘in the number of passengers over
1912 of 108,008,119. The mileage of the railways increased
during the vear by 142 miles. The gross earnings of the
electric roads in' 1913 was $25,216,111, an increase over 1912

" of $4,716,861. In five vears the earnings of the electric rail-

ways have more than doubled. During 1913 the earnings
from passengers was $10,704,400; from mail and express,
$72,516 and from freight, $1,211,871. The operating expenses
amounted to 317,765,372, leaving $10,450,738 as gross corpor-
ate income in addition to $1.318,000 of miscellaneous income,
making a total income of $11,760,647. A surplus of $2,058,742
was carried’ after taxes, debt, interest and dividends were
paid; and an addition of $554,324 was made to the reserve.
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NELSON AND CHURCHILL RIVER BASINS.

issued by the Geological Survey Branch, Depart-

ment of the Interior, on the basins-of the Nelson

and Churchill Rivers. The information was com-
piled by Mr. Wm. Mclnnis and is largely the result of
his own personal investigations. References are made
also to the geological work of Bell, Tyrrell, Low,
Cochrane, McConnell and Dowling, all of the Geo-
logical Survey.

Topography.—The region, broadly considered, forms
part of the extensive Pre-Cambrian peneplain of northern
Canada, encroached upon, to the northeast, south, and
west, by more recent, flat lying, sedimentary rocks. The
peneplain surface has an elevation, in the northwestern
part of the area, of from 1,300 to 1,500 feet above the
sea, but gradually diminishes in height eastward to the
broad declivity through which Nelson and Hayes rivers,

ﬁ REPORT (Memoir No. 30) has recently been

Fall on the Rapid River, Near the Churchill.

and, in part, Churchill River, flow to the sea. In the
neighborhood of Sipiwesk Lake, which lies about in the
middle of the depressed area, the elevation of the surface
above sea-level is about 60o feet. There are no high
elevations, and the general level of the interstream areas
is not more than 100 to 200 feet above the level of the
streams.

The plateau has a gently rolling surface characterized
by rounded outlines which have resulted from long con-
tinued and profound erosion. It is intersected by rivers
and streams innumerable and is dotted with lakes of all
sizes. The river valleys are moderately depressed, and
are made up generally of chains of rock-bound basins
which form series of lake-like expansions along the rivers,
the water spilling over the lowest part of the rims and
flowing from basin to basin with swift current or over a
succession of rapids and falls.

The surface is wooded throughout, though, except
in the valleys of the larger streams, the forest growth is
of small size. North of latitude 59° or thereabouts, the
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forest is mainly black spruce and tamarack of stunted
growth, a growth which characterizes also the muskeg
portions of the southern area.

To the northeast, where the horizontal limestones of
the Hudson Bay basin overlie the older rocks, the surface
is of the nature of a gently sloping, flat plain. The level
character is due, in part, to the horizontal attitude of the
rocks and, in part, to a covering mantle of boulder clay

Sea-river Fall, Nelson River.

of somewhat uniform thickness. In this, and to someé
extent in the underlying, solid rock, the rivers have
trenched narrow channels, which constitute the only
breaks in the surface.

The overlap of the Cretaceous sediments to the sout_h
is marked for a hundred miles west of Lake Winnipegos!$
by the bold escarpments of the Porcupine and Paskwia
hills, and farther west by the equally high but gently
sloping outlines of the Wapawekka hills.

The country about Montreal Lake and east of it is
characterized by heavy accumulations of drift. which
form somewhat prominent hills that reach heights ©
over 2,000 feet above the sea.

Drainage.—The whole of the area under considera- .
tion, except a small tract in the northwest corner, 15
drained by rivers flowing to Hudson Bay; of these, the
Nelson and Churchill are the largest, the first namé
taking rank among the half-dozen largest rivers of the
continent. ‘

Sturgeon-wier River, Saskatchewan.

nt®
the
an

The Nelson, which empties from Lake Winnipeg i
Hudson Bay, is 1,660 mi. in length, measured to
head of its longest tributary, the Bow, and drains
area of 370,800 sq. mi., of which about 313,000 sq- ©~
are in Canada. Its drainage basin embraces all the
country, westward to the mountains, lying between the
watersheds of Churchill and Athabaska rivers to the
north and the Missouri to the south, and eastward to e
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head-waters of Albany River and to within 50 mi. of the
head of Lake Superior.

Its volume is computed to be 118,400 cu. ft. per sec.
at extreme low water, measured just below Sipiwesk
Lake and above the inflow of the large tributaries, Clear-
Water, Grass, and Burntwood rivers. The river is made
up, by the union in Lake Winnipeg, of the Saskatchewan,
Red, Assiniboine, Winnipeg, Berens, and many smaller
rvers, and is augmented in volume after leaving the lake
"\ by receiving several large tributaries.

The ‘water of the river is somewhat murky from
Suspended sediment, but gradually clears as it passes
through the numerous lake expansions along its course,

Imp, gal. below Lake Winnipeg and only o.552 gr. near
the mouth. The water of the Saskatchewan, near Cum-
erland, was found to contain 16.60 gr. of solid matter
t9 the Imp. gal., while that of the Nelson, below Sea-
Mver falls, contained 17.1 gr., and at its mouth, 12.528 gr.

. The Churchill is 1,000 miles in length and has a
fainage basin 115,500 sq. mi. in area. The water along
Part of the river’s course is slightly murky. It contains
ab(_)ve the mouth of Reindeer River, 7-96 gr. of dissolved
Solid matter to the Imp. gal. As is the case with the
61§011, the many lake expansions serve as settling
asins, and the water, before reaching Hudson Bay, be-
OMes quite clear. Its largest tributary, Reindeer River,
OWing from Reindeer Lake and draining, as it does,
Part of the Pre-Cambrian peneplain, has very clear water,
fontaining .02 gr. of dissolved solid matter to the
mp. og],
_Hayes River, with a length of 180 mi. and a drainage

basin about 28,000 Sq. mi. in area, drains a belt along

€ eastern edge of the area mapped ; its water is re-
mal‘kably free from suspended sediment, and carries only
%878 or. of solid matter to the Imp. gal.
it The tract to the northwest, above referred to, sheds
ths Water westerly into Athabaska Lake, to finally reach
f € Arctic Ocean by Slave and Mackenzie rivers.
. ater-powers.—The total amount of power capa})le
ke, €ing developed from the many falls and rapids which

CUr on the rivers within the area, is almost incalculable.
Ome of the rivers are of great volume and all, along
Parts of thejr courses, have rapid descents.

voi Of the rivers, the Nelson, by reason of its great
Ume and numerous falls, is the most important from

. Pomt of view of power development. Between Lake
\MNipeg and Split Lake, a distance of about 230. mi.,
ane('ir“’el‘ has a descent of 240 ft., and between Split Lake
fal] the Sea, 200 mi., a descent of 470 ft. The greatest
; .occurs in the portions of the river between Cross and
fit. PlWesk Lakes, where there is a total descent of over 9o
i.mm 28 mi., and between Gull Lake and the foot of
6y CStone Rapid, where the descent is 396 ft. in about
ML There are a great many lake expansions along

f ausCOurse of the river, and between them, rapids and
the § to the number of fifteen or more, occur. Some of
alls offer excellent sites for water-power plants, and

Fy ocveral the vertical drop is considerable: at Ebb-and-
‘30 ft .Rapid there is a fall of 11 ft.; at Whitemud Fall,
one ., 2t Bladder Rapid, where the whole river flows in
channe] for the first time after leaving Playgreen
T fi’.” ft.; at Over the Hill Rapid, 10 ft. ; at Redrock,
ft, > at Grand Rapid, 20 ft.; at lower Gull Rapid, 50
drg and at Kettle, Long Spruce, and Limestone Rapids,
Y °f 56 ft. within a mile or so of distance.

Congjy he“_ the great volume of the river is taken into
Cration, amounting to 118,400 cu. ft. per sec. at

thus the amount of matter in suspension is 2.565 gr. per
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low water, or about four times the volume flowing over
the Chaudiere Falls at Ottawa and one and a half times
that at Sault Ste. Marie, it will be seen that the total
amount of available power is very great.

Other high falls are Missi Fall on Churchill River,
just below Southern Indian Lake, where the vertical de-
scent is in the neighborhood of 20 ft.; Grand Rapids,
at the mouth of the Saskatchewan, with a descent of
nearly roo ft. ; a fall 30 ft. in height on Rapid River near
the Churchill, and Manazo Fall on Burntwood River
where the vertical drop is about 30 feet. In addition to
these, falls and rapids almost innumerable occur along
the courses of all the rivers and streams of the region.

In a report on the water-powers of Canada, pub-
lished by the Commission of Conservation in 1911, an
estimate is made of the horse-power available at a few
of the falls and rapids within the district. On the Sas-
katchewan the estimate is made for only two of the
rapids, namely :—

Cole Rapid, minimum h.p. ................. S0 T 700
Grand Rapid, minimum h.p. ‘v...ovvnininennn.. 80,000

Trout Fall, Above Knee Lake, Hayes River.

On the Nelson River the horse-power is calculated
for eleven rapids, and aggregates 6,859,000, divided as
follows :— !

" Approximate

head, in Estimated

,,,,,,,,, feet. horse-power.
Limestone Rapid ............ 85 1,140,000
Long Spruce Rapid ........... 85 1,140,000
Kettle . Raphd i 7 5o uin o sherdiaa 11106 1,290,000
GullvRapid. ws 35 e ehoiarlats e 107 900,000
Birthday Rapid . 5cuiisrinson 24 320,000
Crangd Bandd. . .oo v bedan i, 20 270,000
Rapids above Sipiwesk Lake ... 31 416,000
Whitemud Balls il S i 30 403,000
Whitemud Rapid ...... G oidde 30 403,000
Ebb-and-Flow Rapid ......... 11 148,000
Rapids above Cross Lake ...... 45 605,000

B o —

The report for 1913 of the B.C.E.R. Company ot Van-
couver, B.C., shows a construction of 36.07 miles of mew line,
as follows:—Vancouver and suburban system, ¢.66 miles ;
and Victoria city system and Saanich interurban line, 26.471.
The total single track mileage of the system, December 31,
1913, was 370.09. During the last year the company has made
the following additions to its rolling stock :—Three closed
passenger motor cars, 43 feet 4 inches long ; two combination
passenger and mail motor cars, 38 feet; 30 freight box cars,
60,000 tons capacity, 4o feet; 30 freight flat cars, 60,000 tons
capacity, 41 feet: three sweepers for city service, 28 feet 3
inches; 15 logging cars, 80.000 tons capacity, 42 feet.
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PURE vs. IMPURE DRINKING WATER raises a question as to whether we really obtain any
o direct measure of the purity of a water in the usual bac-

HE bearing which the impurity of water supply has terial examinations which are made. So far as the total
upon the typhoid death-rate was indicated fairly number of organisms removed is concerned these results
well in an article by Mr. J. W. Ellms, filtration indicate a water of high purity. On the other hand, the
superintendent, Cincinnati Waterworks, in the presence of fecal or gas-producing organisms likely to be
December, 1913, issue of the American Public Health associated with the typhoid bacillus, as shown by the
Journal. The article referred to conditions in Cincinnati presumptive positive B. coli figures, would lead one to
before and after a purified water supply had been believe that the entire absence of these organisms in a
established. : water is by no means absolutely necessary as an indica-
For the three years preceding the installation of a tion of what experience has shown to be a safe drinking
purification system the typhoid death-rate averaged 53 water. The reduction in the number of B. coli effected
per 100,000 population. For the five years following the by ﬁltratlpn alone is evidently in the same proportion as
purification of the water supply the death rates per tha_t obtained in the reduction of the total number of t.>ac—
100,000 were 19, 13, 5-7, 11.4, and 7.1, respectively This teria. No selective action takes place in filtration,
represents an average reduction in the number of deaths al.tl.!ough_ there appears to be some such action when the
from this disease of nearly 807. The reduction in the disinfecting agent, calcium hypochlorite, is used.

cases reported is very nearly 85%, when estimated for
this same period. Whether other sanitary reforms ap-
proximately coincident with the purification of the water
supply have not played some part in the diminution of
cases from this disease, the writer is not prepared to say;
but there is little doubt that the principal agency has
been the substitution of a pure for an impure drinking
water.

A study of the accompanying table with a view to
establishing some relation between the fluctuations in the
typhoid death-rate and the quality of the water does not
lead to any very positive conclusions. It immediately

Comparisen of the Typhoid Fever Death-Rate With the Hygienic Quality of the Water Supply of Cincinnati,

So long as bacteriology is unable to furnish reliable
and rapid methods for the isolation of pathogenic organ”
isms in water, it will be necessary to rely on circum”
stantial evidence, such as has been furnished by the ré
markable reduction of typhoid fever in Cincinnati, follow*
ing the introduction of a purified drinking water. Since
all those cases, in which the source of the infection €
mains untraced, may have been infected through agencies
such as flies, shell-fish, raw vegetables, fruits and bacillus
carriers, it reduces the probability of our present purifie
drinking water being a source of infection to practicany
zero.

1909 to 1912.
3 1909. 1910. 19II. 1912- k
Typhoid-fever death-rate per 100,000 of population ..... 13 BT 114 7.1
Percentage reduction from average death-rate for three
years preceding introduction of filtered water supply 75 9o 79 89
Average number of bacteria per C.C.—
In river Water «...ceceesccecens I hie-alon s/ =19 D5 300 8,900 13,790 11,130
In filtered Water «oecoceoeessornesenees 75 g 39 26
Percentage reduction of bacteria by purification ........ 99.2 99.2 99.7 99.8
Yearly percentages of presumptive positive B. Coli re-
sults obtained in various amounts of the river and
filtered water—
In river water in I C.C. coceoccooaccsccceccses 93.2 91.0 85.3 93-5
In filtered water in I C.C. «oceverecs AR Sronie IO 7.9%* B2t 3.01
In filtered water in 100 C.C. «eceeveecre- dewsderats 66.0% 650" 84.31 51 .61
Percentages of presumptive positive B. coli results in 100 :
c.c. of filtered water for the period of disinfection— 0
Before disinfecting filtered water ........c.:-* “taiots » 88.9 89.3
After disinfecting filtered water .....c.coxeece W : s 12.8 27-7
*#No sterilizing agent used. tDisinfection with calcium hypochlorite for first three months of 1911. 1 Disin-

fection with calcium hypochlorite for first six and one-half months of 1912.

——-—

Some time ago the company which supplies Berlin, Gfat
many, with electric current, acquired lands with exten® g
deposits of lignite or brown coal at Bitterfeld 83 miles st ]
of Berlin, and decided to build a power plant there to 8¢ r,
ate electricity for Berlin. Upon further exploration, we g
ever, the deposit of lignite turned out to be so vast. that
company determined to build a plant large enough to suplin‘

The project is being advanced by the Conservation
Commission of New York State, which is akin to that of the
Hydro-Electric Commission of Ontario. It is proposed to
conserve, own, and develop, all the water powers in New
York, so that eventually every factory in the state will be
operated by electric energy and every house illuminated. It
involves the further use of the Niagara Falls on the American

side, the use of the Long Sault Falls, on the St. Lawrence, all the towns within a radius of about 100 miles. The €° ¥
the Genesee Falls and the surplus water of the barge canal pany thinks that it has an ample supply of lignite for 11"'?;,
ricity’

Power on every stream in a 100 years. It will turn the coal directly into elect A

between Troy and Schenectady.
the state, will be taken over, and connected with the general
plant so that in time the state, for many purposes, if not for
all, will be independent of the coal interests,

and this it proposed to do so economically that electricity g
be used even for cooking and heating, because no other
of fuel will be able to compete with it in price. e
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DEFECTS IN THE TORONTO BUILDING
BY-LAW.

There is an annual waste of at least three-quarters
of a million dollars in the construction of buildings in
Toronto. This statement in Prof. Young’s report to
Judge Denton in connection with the investigation into
the manner in which the work of the City Architect’s
Department is being conducted strongly substantiates
the introductory reference to the structural features of
the by-law being lacking in conformity with good en-
gineering practice.

In May, 1911, a Citizens’ Committee, composed of
prominent representatives of Toronto’s technical and
business organizations undertook a careful study of the
by-law which was then in force, and, after detailed com-
parisons with those of other cities, drafted a memorial
to the City Council, urging a speedy revision, and out-
lining the important alterations, with proposals for their
rectification. A year later the draft of a new by-law was
completed by the city, in which a little of the undue
severity of the old by-law towards reinforced concrete
construction was removed. Much credit is due the Citi-
zens’ Committee for the modification of many of the
restrictions. It is regrettable that the recommendations
advanced in its memorial were not more extensively
adopted.

During the past month the City Architect’s Depart-
ment has been under civic investigation, with a view to
ascertain to what extent alleged inefficiency was founded
upon fact. The investigation has included a considera-
tion of the existing building by-law, and Prof. C. R.
Young was retained as consulting engineer to interpret
its chief unfavorable features.’ Some of the more im-
portant of them are enumerated in the article appearing
on another page of this issue.

Striking among the defects of the present by-law is
the discouragement which it presents to prospective in-
dustries. In addition to the remarkable lack of induce-
ment held out to them to locate in Toronto, the high price
of land and the unrelenting taxation are accompanied
by another repelling force in this advanced cost of con-
struction of buildings. Toronto, a most favorable loca-
tion, geographically, barricades itself against desirable
industries by measures that make conditions prohibitive
to them.

R e ———

PROMOTING EFFICIENCY IN SMALL WATER
PURIFICATION PLANTS.

With our present development of the art of design
and operation of water plants, and especially those plants
which rely upon some form of chemical treatment, there
exists an entirely inexcusable neglect of the equally im-
portant matter of daily operation. More particularly in
the case of small plants do these discrepancies show them-
selves. In Mr. Letton’s paper, appearing, in part, in
this issue, some distinctive points- are presented on the
manner in which the typical small water purification
system is inefficient, and some remedies worthy of note
are suggested.

The operation of a small plant is undoubtedly a
difficult problem. It requires the same class of skilled
supervision that a large plant must have. Attention of
this kind makes the cost of maintenance high, showing
up very prominently when the operating costs of the plant
are compared with those of another plant of 50 or 100
times the capacity. The appearance of excessive cost
ol supervision is prevented by employing untrained opera-
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tives, and the logical result is neglect of those vital points
which make the plant efficient.

In discussing the paper Prof. Geo. C. Whipple, of
Harvard University, expresses his opinion to be that the
safety of such plants must lie in the education of the low-
salaried attendant and in the selection of such sources
of supply that irregularities in operation will produce less
disastrous results than in the case of larger plants where
2 higher grade of supervision is possible. To secure the
better appreciation by the operator of the general prin-
ciples of sanitation, and a better understanding of the
work which a particular filter is capable of doing, the
supervision of the state authorities should be not so much
punitive as pedagogical.

Another remedy that has been suggested is the estab-
lishment of laboratories at convenient points to serve two
or more small plants. Another is the employment of a
consulting engineer in connection with operation as well
as with installation. A third advocates a capable super-
vising engineer over several small systems on a cO-
operative working agreement.

The importance of efficiency in a plant of small capa-
city is as great to that community as it is in the case
of any other plant. The question of placing water supply
problems in every case in the hands of those who can
deal scientifically with them has not received the atten-
tion it deserves. It is becoming more and more evident
that the engineer must work in conjunction with the
chemist and the bacteriologist in solving them. For
small municipalities, therefore, there appears to be much
of value in co-operation, each contributing toward the
maintenance of such services.

—_——-_—

PRESERVATION OF REFERENCES.

The engineer who is seeking a new position and who
is fortunate enough to possess a valuable set of creditable
and convincing references should consider them in the
same light as he would any other property which is of
value. The man who finds himself out of employment
hastens, too often, to taunch applications promiscuously,
enclosing with them his original testimonials, and when
they thus pass out of his possession they do not always
return.

There is no advantage to be derived from a trans-
mittal of the original references with letters of applica-
tion for positions. Carbon copies fully convey the desired
information, and do not entail a serious loss if they are
mislaid. Moreover, an employer whose custom it is to
place dependence upon such evidences of ability, training,
character, etc., will see to it that they are bona fide be-
fore converting the applicant into an employee.

At first thought this may appear a trivial subject,
but we are prompted to impart the advice by the experi-
ence of our Employment Bureau. Letters are being re-
ceived continuously with the original references enclosed.
Other applicants regret inability to furnish references
owing to their having been previously lost or to their
being out ‘‘on duty’’ in connection with another applica-
tion. Frequently inquiries are received as to the safe
keeping of these commodities.

The Canadian Engineer Employment Bureau keeps
a permanent record of the professional standing and ex-
perience of its applicants for positions. Testimonials are
preserved therewith in order to render the service more
complete. Carbon copies are all that are required, it
being understood that the original of each is in the proper
possession of the applicant in order that he may have
immediate recourse to them when an employer is disposed
to consider original references only.
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LETTER TO THE EDITOR.

R

THE BILLING'S BRIDGE (OTTAWA) DESIGN.

Sir,—It. was not the writer’s intention to enter into
a controversy with anyone about the Billing’s bridge at
Ottawa. My only intention was to draw attention to the
all too prevalent practice of building light floors on high-
way bridges. Mr. Henham, in his letter in The Canadian
Engineer of February 1gth, has made several statements
which are so far removed from the facts that I feel

obliged to correct them.
In the first place, I cannot agree with him when he

wl?
1

uses as the formula for the bending moment.
12
have never seen a specification of any authority which®

would permit such use. The general formula specified

w I
for continuous beams is , or, as some specifications:
10
8
state, ‘‘— of the bending moment figured as a simple’
10

beam.”’ (See clause 14, page 9, of the General Specifica~
tions for Concrete Highway Bridges of the Ontario High-
way Board.)

In the second place, he states that ‘‘dividing the-
bending moment by the moment of resistance of the steel
gives the sectional area required per ft. of width as O '
sq. in.”” I fail to understand what Mr. Henham means
by this.

If the slab were designed properly, the moment of
resistance of the steel would equal the moment of resist”
ance of the concrete, and also the bending moment in the
slab. This condition of design is obtained when the.
bending moment, M, = 108 bd* (where b = width 9
beam and d — effective depth), and when .78% of bd 15
the area of steel supplied. The above figures are on
true when the compressive value of the concrete is a5
sumed at 650 pds. per sq. in. and the tensile value of the
steel is 16,000 pds. per sq. in. These are the most com”
mon values used. The deductions of these formula are
to be found in any up-to-date text hbook on reinforce
concrete. The bending moment as given by Mr. Henha™
is 3,500 ft. pds.’, or rather 4,200 ft. pds. when we use
l

For this moment we require 2 slab”

the formula
10
of 614 inches effective depth.

In the third place, I cannot see how Mr. Henha™
can figure the truck load as 3,800 pds. per ft. of width"
Taking his distribution of loading, i.e., 1.16 ft. x 1.83 2
(the 1.83 dimension at right angles to stringers), thi

8,000

gives, in my opinion, a loading of = 7,175 pds., and

The
ires

1.16

this load is uniform on the slab for width of 1.83 ft.
resulting bending moment is 4,630 ft. pds. and requ
a slab of 614 in. effective depth. et

The loading Mr. Henham used is all right, the diffi
culty seeming to be in the design of the slab.

E. M. PROCTOR:

Toronto, February 24th, 1914.

—_—

DOMINION LAND SURVEYORS’ ASSOCIATION"

The ecighth annual dinner of the Association of el
minion Land Survevors will be held at the Chateau Laurie”
Ottawa, on March 3rd, at 8 p.m.
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THE STRUCTURAL REQUIREMENTS OF THE TORONTO

BUILDING BY-LAW OF

1913

BASED ON A REPORT SUBMITTED FEBRUARY :zoth, 1914, TO JUDGE DENTON IN CONNECTION
WITH THE INVESTIGATION OF THE CITY ARCHITECT'S DEPARTMENT, TORONTO.

By C. R. YOUNG, B.A.Sec., M. Can. Soec. C.E.

Assistant Professor of Structural Engineering, University of Toronto.

by-law are in many respects not in conformity
with good engineering practice. It is true that
more conservative by-laws may be found, but
these can in no sense be said to afford proper standards
or the judgment of any building by-law under review.
Or the records of the best engineering practice one must
turn to the published specifications of great engineering
Organizations, or of governments, or of railways, or to
€ writings of the leading structural engineers and to
0Se of the more recent building codes which have been
l'e"{Sed by structural experts or with their co-operation.
It is entirely erroneous to regard building by-laws in
8€nera] ag expressive of good practice, for not only are
€Y generally several years behind the times, but they
ave often heen framed by one man and not infrequently
S1OW the handiwork of lay bodies who have the deciding
YOIce in the inclusion or rejection of technical regulations.
sts COmpared, then, with what is best in modern con-
fUCtion, the Toronto by-law is faulty in many
Particylars,

I VHE structural requirements of the Toronto Building

ke NQ attempt has been r.nade to present an exhaustive
ussion of the shortcomings of the by-law. A few of

" f; Striking transgressions of good practice have been

™ ssen for comment and_an effort has been made to shpw

Outco far as possible, without undue labor, the practical
Ome of the erroneous provisions.

FIREPROOFING OF EXTERNAL COLUMNS.

e rs_“b-_section 44,. page 22._—An instanc'e of undue
ricklty Is afforded in the requirement of mine inches of
-“Work plus one inch of cement grout on the outside
progfon and' steel columns in external vx'ralls. No better
tence of this is needed than the fixing in the same sen-
foy of the protection for the inside of such columns at

' and one-half inches of brickwork, or approximately
that h as much as for the ou.tsit.ie, in sp.ite. of ‘the fact
highere temperature of a ﬁre_ 1n51de- a building is much
the o than that of a fire outside of it. If such were not
fire l‘asti' articles to be heated would be placed in an open
er than in a confined one.

one_li 1 f‘{"ther admission of the sufficiency of four and
in the Inches of brl.ckwqu for .ﬁr.eprooﬁ_ng is contained
the 0utsam? sub-section, in specifying this thickness for
Wallg €r sides of beams or girders carrying the external

rk g 2C there is no chance of a fire affecting steel-
Casip Sl-tuat?d 4% inches from the surface of a brick
the i 'S evident from the fact that the outer ed.ges of
With; "tges of these beams and girders may project to
f brog WO inches of the outer surface. If 5% inches
in €ctive covering will not prevent a fire from soften-
v noi Metal in external columns, certainly 415 inches
8irde . Frevent the same fire from endangering the wall

5 With their collapse the lateral support of the

4mns would be removed and the columns would

fail by buckling in the direction of the wall. The in-
tegrity ‘of the building at one point thus depending upon
4% inches of fireproofing, what reason is there for re-
quiring 10 inches at a point subjected to the same de-
structive agency?

Perhaps the most convincing evidence of the suf-
ficiency of 414 inches of brickwork as fireproofing for ex-
ternal columns is seen in the adoption of a less thickness
by the City of San Francisco in the revision of its build-
ing code after the great earthquake and fire and after
having placed before it the conclusions of a special in-
vestigating committee of the American Society of Civil
Engineers.  For fireproofing all around such columns
the requirement of the San Francisco code is but two
and three-quarters inches of brick set in cement mortar,
although the hazard in that city is much greater than in
Toronto, due to the possible combination of earthquake
and fire.

It is of interest to note further that Chicago, in its
new building code, which was framed by a commission
with large expert representation on it, permits four inches
of brickwork all around external columns, while the City
of St. Louis permits three inches.

The monetary loss involved in the excessive fireproof-
ing of external columns would, for a ro-story building,
say, 8oxroo ft., amount to approximately $2,500.

CURTAIN WALLS.

Sub-section 44, page 23.—Since curtain walls carry
only their own weight and usually for only one story in
height, in certain cases it is absurd to require 14 inches
of brickwork for them. In many industrial buildings
where the curtain walls cover only 3 or 4 feet of vertical
space immediately below the windows, the wastefulness
of building in 14 inches of brickwork or plain concrete
is apparent. In all buildings the space between the top
of a window in one story and the bottom of a window in
the next story above might safely be filled in with any
material equivalent to wire glass in fire-resisting
properties.

The contention that heavy brick walls are needed to
prevent falling walls from breaking into a building is
groundless, for no matter how heavy the curtain walls
might be, falling walls could expose the interior of the
building to flames by breaking through the windows.
Nor is the relative smallness of the window areas any
safeguard, for there is nothing to prevent the builder
from constructing, and, indeed he often does construct,
the whole space between columns from one floor to
another of glass, but if he wishes to use brickwork at all
it must be 14 inches in thickness. From this it follows
that, according to the Toronto building by-law, one
thickness of glass has a protective value as great as 14
inches of brickwork or plain concrete.

Th?t a thickness of g inches of brickwork under and
over windows is adequate should follow from the fact
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that g-inch walls are permitted by the by-law for severer
conditions of loading than exist in curtain walls. Per-
haps the best example of this is the use of g-inch walls

for the external, load-bearing walls of dwellings two.

stories in height. While curtain walls sustain only their
own weight for one story of height, these bearing walls
carry the entire weight of the floors and roof in addition
to their own weight, for two stories in height.

A further abuse in the matter of curtain walls exists
in the requirement that they shall be increased by 4%
inches in thickness below the uppermost 75 feet of the
building and by an additional 4} inches for each 6o-ft.
section below that. For the same story heights, curtain
walls in the lower stories carry no more load than those
in the upper stories and the thickening is no guarantee
that falling walls may not break through into the build-
ing. Windows are allowed on any side of a building and
may fill entire panels of wall space, as they very often
do for the first story or two above ground.

The practical effect of this indefensible curtain wall
specification is to increase the weight and size of the wall
girders, wall columns and wall footings, to add a great
deal of unnecessary brick, concrete or tile to the walls
and to reduce the available floor space. Actual estimates
show a financial waste for this reason alone in representa-
tive buildings running into thousands of dollars. For a
1o-story building, say, 8ox1oo ft., the waste, neglecting
the value of lost floor space, is from $7,000 to $10,000.
In a memorandum submitted by Mr. A. H. Harkness, of
Harkness and Oxley, consulting engineers, to Judge
Denton in the recent enquiry into the City Architect’s
Department, it was shown that the cost of the Dominion
Bank Building was increased by $14,200 by reason of the
requirement that curtain walls shall be thickened below
the top 75 feet of the building. Of this, $9,200 was for
extra masonry and $5,000 for extra steel. Mr. Harkness
also calculated that the loss in‘annual rental value be-
cause of the reduction in available floor space is $5,900.
Capitalized at 6 per cent., this amounts to an investment
of approximately $100,000. For the Canadian Pacific
Railway Building, the cost of excess masonry was $6,150
and of excess steel $3,900, making in all, $10,050. The
loss in annual rental value is $35,150, which when
capitalized represents an investment of about $83,000.
In the case of a large building in another city where the
same antiquated regulations are in force the waste of
steel alone involved in the thickening of curtain walls
below the top 75 feet was 8oo tons with a value of
$45,000, not counting the cost of the masonry nor the
value of the lost space.

SAFE LOADS ON BRICK WORK AND MASONRY.

Sub-section 19, page 44.—According to tests made
in the University of Toronto laboratories, the average
crushing strength of ordinary brick masonry laid in lime
mortar is 67 tons per square foot, and when laid in
cement mortar, 122 tons per square foot. In view of
these results it is interesting to note the following safe
loads per square foot specified for brick masonry in the
Toronto by-law :

Kiln run bricks laid in lime mortar ............ 4 tons
Ordinary brick laid in Portland cement mortar.. 6 tons
Hard brick laid in lime mortar .........ccuveen 7 tons

It is thus evident that in Toronto the average factor
of safety required for ordinary brick laid up in lime
mortar is 17, and for ordinary brick work with Portland
cement mortar no less than 20. For walls, piers or other
like supports a factor of safety of over 10 or 12 is un-
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called for and its requirement results in a great waste of
material.

A striking commentary on the lowness of the allow-
able pressures on brick masonry is afforded by comparing
them with the following permissible loads per square foot
on soils established by the by-law:

Gravel and coarse sand, well cemented ........ 8 tons
Dry, hard clay ..c.qccoececeeesacssnccaceens 4 tons
Sand, compact and well cemented .........o.... 4 tonS

From the above two tables it is evident that a well
compacted gravel or coarse sand is considered to be
capable of sustaining more load than any one of the three
grades of brick masonry mentioned and twice as much
as kiln run bricks laid in lime mortar.

It is of interest to note, too, that with respect tO
the load that would result in dangerous, crack-producing
settlements, the factor of safety involved in the above
permissible soil pressures is from 2 to 3, while the factor
of safety required on brick masonry is from 17 to 20-

A study of the available records of tests of brick
masonry indicates that the specified safe loads on brick
work might, with perfect security, be increased 33 per
cent., and still allow a factor of safety of at least 12
The waste in brick piers, as at present constructed, 1%

therefore 33 per cent.

The safe pressure on walls and piers of concreteé is

" also much too low and should be increased.

CAST IRON COLUMNS.

Section 16, page 74.—In view of the results of tests
on full-sized cast iron columns, and the large element @
uncertainty attending their manufacture and use, the
safe loads specified for these columns in the by-law ar¢
undoubtedly excessive. A factor of safety of less than
four, which the by-law permits in the case of the mos
heavily loaded columns is manifestly insufficient when
it is remembered that with the-far more reliable material
structural steel, the factor of safety demanded is four-
No acknowledged authority known to the writer sanctions
a factor of safety of less than 5 for cast iron columns
and for this reason the safe loads allowed by the py-la¥
should be reduced for certain columns by oves 20 per cen™

PLATE GIRDERS.

Sub-section 4, page 77.—The provisions of the by~
law respecting plate girders are not in accordance Wit
good engineering practice. In order to satisfy ther
girders must be made considerably heavier than WOuld
be required for the support of the same loads in most ©
the railway and highway bridges of the country. Thuss
a plate girder constructed according to either the spect
fications of the Canadian Pacific Railway, the Gra®
Trunk Railway, the Canadian Northern Railway, A
Dominion Government, the Ontario Government, OF the
Canadian Society of Civil Engineers would not be 25
ceptable for use in a building in Toronto. The absufdlt);
of this is still more apparent when it is remembered th2
a bridge girder must withstand large and unceé
stresses due to impact and vibration and is subjected Ly
rapid corrosion from moisture and locomotive gasesi
while a building girder carries quiescent loads and is bt
little exposed to corrosion. Another remarkable fact lf
that plate girders in bridges built by the Works Depafto
ment of the City of Toronto, and conforming as they 1d
to the above-mentioned authoritative specifications, wos
not pass the city building by-law, and would be regardee
as unsafe by the City Architect’s Department. On thn
other hand, if all the city bridges are safe, there is &

rtaiﬂ

~a
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Unpardonable waste of material in the girders which the
Y-law requires to be used in buildings.

Some indication of the unreasonable exactions of the
by-}aw in this particular may be had from the following
?Stlmates made by the writer. A girder built in accord-
40Ce with the by-law to carry a load of 100 tons would,
aCCOI‘.ding to the specifications of the great railways, the

Ominion and Ontario Governments, the Canadian
°°le§y of Civil Engineers and the Works Department of
e City of Toronto, be entirely safe for a load of 1223
Ons. A girder designed for 200 tons according to the
Y-law would be safe for a load of 23814 tons. To put
€ matter generally, girders designed in conformity with
s € Toronto building by-law will carry with the factor
; safety demanded by the railways, for example, from
t7 10 35 per cent. more than they are at present permitted
O carry, ;
The waste of material involved in following such an
% Quated plate girder specification varies with the
Pacity and span of the girder but lies normally between
and 1o per cent. Plate girders as used in the buildings
oronto thus cost from 8 to 10 per cent. more than
th:y should. In the new Dominion Bank Building at
lltelCorner of King and Yonge Streets, $1,200 was abso-

Y Wasted on this one item alone. In the new Royal
think Building the corresponding loss will be $1,400, ?n
the Oronto Teq11nica1 School it Wi]l‘ be $2,100, and in

4 New Methodist Book Roqm.it will be about $2,200.
tha:1$the5e, a'nd other facts it is apparent th?t not less
mat ?25,000 is expe;nded every year in putting excess
A erial Into plate girders, which, as far as use is con-

fed, might quite as well be thrown into the sea.

th

antjy

SAFE LOADS ON TIMBER COLUMNS.

coly Section 18, page 80.—The safe loads on timber

specification that might be named, and do not

Co

eX;reSpond at all to the results of actual tests. For
15 ffnple, a long-leaf yellow pine column 12 x 12 ins. and
mOret.t ;Ong and which would not be allowed to carry

an 52 tons by the Toronto by-law would be con-
uffa] entirely safe for a load of 61 tons in Boston,
or 4 l° or Minneapolis or a load of 64 tons in Chicago,
by ¢ 22d of 70 tons in Baltimore or in a structure built
or i C Works Department of the City of Toronto 65 tons,
Men Sany structure built ip .accordance v&:ith the require-

oad of either the Dominion or Ontario Governments

s Of 68 tons. It is not remarkable that a column
Cary oronto contractor must put into a built'iing to
the ~aa Certain load, would, if put into a civic bridge in
greate:-ne city, be al.lowed to carry a load .of 24 per cent.
the . or if put into any bridge sanctioned by either

Slderaq

°Minion or Ontario Governments a load 31 per cent.

8reg

for ‘:,t?r? And this is not by any means the worst case,

t ith columns of greater slenderness the exactions of
€ by S

aw are still greater.

Coly, nse Pracfical result .of thi§ i§ that_ the cost of the

25 per i of mill construction buildings, is on an average
ent. greater than it should be.

FLOOR LOADS.

3, page 86.—The specified live loads for
00rs are required to be designed are in a number
of S greater than are at all likely to occur in the life
n blllldings concerned, and in the interests of eco-
SHQula fonstruction some reduction in such loadings
.IOads ; Made. A careful comparison of the prescribed
Myegss et _forth in the by-law with the results of actual
" 83tons, with recent authoritative specifications

Sect
Which g 2
of o

t}'le

™M0s are mych lower than are sanctioned by almost.
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and with such building codes as have been revised re-
cently, indicates excessive requirements in the Toronto
by-law. Two instances will suffice to show the need of
careful consideration of the present specified loadings.

Paragraph d, page 87.—It has been clearly shown
by careful determinations of the maximum loads on the
floors of office buildings, that the loads in the offices
themselves, above the ground floor, will ordinarily never
exceed 40 to 50 pounds per square foot. A thorough
investigation of this kind was made by Messrs. C. H.
Blackall and A. G. Everett in three large office buildings
in Boston. TFor each room the weights of the furniture
and contents and of the greatest number of people known
to have been in it at any one time were taken, and the
greatest load thus found in any one office was 40.2
pounds per square foot. In only 12.4 per cent. of the
offices was the maximum known floor load in excess of

25 pounds per square foot and in only 26 per cent. was.

it over 20 pounds per square foot.

In the light of these and other observations which
might be cited, a floor load in offices of 75 pounds per
square foot as is required in Toronto appears to be ex-
travagant and should be reduced to 50 pounds per square
foot.  Partitions should be considered as an addi-
tional load.

As an instance of the adoption of rational floor loads
for office buildings, the recently revised building code of
the City of Chicago places the loads at 50 pounds
per square foot for all floors and corridors with parti-
tions extra.

Paragraph f, page 87.—A consideration of the char-
acter of the loading on school room floors and of the
conditions existing in such buildings leads to the con-
clusion that 75 pounds in rooms and 100 pounds in cor-
ridors and lobbies are excessive live loads. A mixed
throng of children averaging, perhaps, 75 pounds each
in weight cannot impose upon a floor any such load as a

throng of adults averaging 150 pounds each. Investiga-

tions will show, that while children weigh on an average
half as much as adults they occupy two-thirds as much
space, and therefore the intensity of loading due to a
throng of children should not be over three-quarters of
that due to a throng of adults. If, then, a load of 735
pounds per square foot represents, as the by-law assumes,
the probable weight of a mixed crowd in the main en-
trance halls of hotels, apartment houses, tenements and

boarding schools and in the corridors and halls of office

buildings, surely it should be an adequate allowance for

the live load in the corridors and lobbies of schools where:

the typical crowd will weigh 25 per cent. less. Never-
theless; the by-law requires the latter to be figured for
100 pounds. In the school rooms, where the seats are
generally fixed, a load of three-quarters of that specified
for the corridors and lobbies, or, say, 60 pounds per
square foot should be entirely adequate.

The propriety of these loads for schools is evidenced

by the fact that the framers of the new Chicago code
fixed the maximum loads for the assembly halls, corridors
and stairs of schools at 75 pounds per square foot and
for all other parts 40 pounds per square foot.

REDUCTION OF LIVE LOADS ON GIRDERS.

Since a girder can receive its maximum load only
when the beams which it supports are fully loaded, it
follows that a much larger area must be covered for the
maximum load on a girder to arise than it is necessary
to cover for the production of the maximum load on a
floor beam. In an average case these areas are as three
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to one, and for many floors the area to be covered with
the stipulated floor load before a girder can receive its
maximum, stress is six or seven hundred square feet.
Manifestly, the probability of an area of this size being
entirely covered with the full floor load is very small.
Even in the case of storage warehouses, where the
probability is greatest, a considerable percentage of floor
space must be left for aisles. The requirement of the
Toronto by-law that girders must be figured for the
same floor load per square foot as beams are figured is
therefore entirely indefensible.

The completely covered proportion of the area send-
ing load to a girder is variously estimated. Mr. Gun-
vald Aus, the consulting engineer on the world’s greatest

" building—the Woolworth Building—favors making it two-

thirds. A considerable number of cities fix it as substanti-
ally less than the full area. Chicago, Boston Philadelphia,
Pittsburgh, Cleveland, St. Louis and San Francisco
may be cited as instances. The reduction fixed by the
building codes of these cities for most types of buildings
ranges from 10 to 20 per cent., with an average of 15
per cent. That is, girders in most buildings, according
to the codes mentioned, would be figured for only about
85 per cent. of the full possible floor load. The only
kind of building for which the full floor load is required
to be figured in the cities named is the warehouse or
heavy mercantile building, and not even for these in all
cases. The writer is thoroughly convinced that the cal-
culation of girders for more than 85 per cent. of the full
live load, except in the case of warehouses, is an ex-
travagant and unnecessary procedure.

The practical result of the severe requirements of the
present by-law with respect to girders has been estimated
by the writer for different types of buildings and is as
follows: For office buildings the increased cost of girders
is approximately 4% per cent.; for stores it is about §5
per cent.; while for factory buildings it is about 5% per
cent. The effect upon the cost of the beams, girders and
columns is to increase it by from 115 to 2 per cent. For
a building in which these structural parts cost $100,000,
the waste involved by this regulation of the specification
alone is from $1,500 to $2,000.

REDUCTION OF LIVE LOAD ON COLUMNS.

Section 12, Sub-section 1, page 38.—Since the live
load borne by a column in any story is derived from an
area very large in comparison with the area tributary to
either a floor-beam or a girder, a smaller floor live load
should be used for figuring columns than for figuring
floor-beams or girders. Admission of this principle is
made in the by-law, but the probable maximum load,
particularly for columns a long way down from the top
of the building, is greatly overestimated.

Thus, to illustrate, in a typical office building, a
column in the 12th story down from the roof must be
figured for 76 per cent. of the maximum loads to be
carried by the roof and all the floors above while most
structural engineers consider 8o per cent. of the full
specified live load as adequate for girders and even many
of the building by-laws require only 85 per cent. of the
full floor load for girders. The absurdity involved is most
evident when it is remembered that the area which must
be covered for a full load on the column mentioned is
24 times that which must be covered for a full load on a
girder. Surely if not more than 8o or 85 per cent. of an
area delivering load to a girder is likely to be fully loaded,
an estimate of a full load on 76 per cent. of an area 24
fimes as great is altogether illogical and unsound.

Volume 26.

The unreasonable demands of the by-law in this
particular may be shown in still another way. For the
column in the twelfth story down from the roof, after
allowing for a full snow load on the roof and the weight
of furniture, office equipment, safes, etc., on all floors,
no less than 5,000 people would, in an average case, need
to be massed about this column on the area contributing
load to it in order to realize the load for which the
Toronto by-law would require the column to be figured.
The writer has estimated that even in a building with
first-class elevator equipment it would take 3!2 hours
to distribute these 5,000 persons to the various floors,
with none descending.

While the exacting character of these regulations
respecting column live loads is less striking for columns
nearer the roof than for the one forming the subject of
the illustration, the waste involved is considerable, and
what is more, entirely indefensible.

Corroboration of the conclusions expressed above
may be had in the investigations of Messrs. Blackall and
Everett, to which reference has already been made. In
the three office buildings examined, while the greatest
live load found in any room on any floor in any building
was 40.2 pounds per square foot, the average of the
maximum loads for all floors did not exceed 17 pounds
per square foot in any one of the three buildings. It thus
appears that the average maximum for all the floors 1s
less than one-half of the maximum probable load on any
one floor, and that columns in the lower stories of build-
ings, except storage warehouses, need not be designed
for more than one-half of the specified maximum loads
on the floors above. The proportion should, of course
gradually increase to 100 per cent. as the roof is neared-

That a much greater reduction of live loads o
columns than is permitted in Toronto is sanctioned by
good practice may be gathered from a study of the
opinions and specifications of eminent structural
engineers, and of the most recently revised building
codes. Some years ago a notable paper on ‘‘The Struc
tural Design of Buildings’’ was presented to the Ameri
can Society of Civil Engineers by Mr. C. C. Schneider,
one of the three engineers who are rebuilding the Quebec
Bridge, and from the discussion of this paper by the
ablest structural engineers of the continent it was shown
that engineers are unanimous in their approval of 11ve
load reductions for columns much greater than aré
allowed by the Toronto by-law. This opinion was em”
hodied in the authoritative ‘‘General Specifications fof
the Structural Work of Buildings’ subsequently pub-
lished by Mr. Schneider. Turning to the building codes,
it is found that Chicago, Boston, Baltimore, St. LoulS
Minneapolis, Providence, and San Francisco all allow
greater reductions than are permitted in Toronto. )

As a result of the severity of the Toronto by-law I"
the matter of column live loads the cost of columns 1f
buildings over five stories in height is increased from
3 to 10 per cent. and the effect on the cost of the beams
girders and columns of the building is to increase thetr
cost from three-quarters of one per cent. to two per cent:
For a building in which these parts cost $100,000 for
this particular item alone the waste involved would
from $750 to $2,000, depending on the number of stories:

REINFORCED CONCRETE CONSTRUCTION.

Pages 154 to 183.—Objection is made to the pro”
visions of the present by-law respecting reinforced con*
crete on the following general grounds:

(1) The strength and reliability of this form of cor”
struction is underestimated.

4
{




~ -

February 26, 1914.

(2) The necessary assumptions of design are, in a
pumber of cases, not in ‘accordance with those adopted
by the best authorities.

(3) The regulations are incomplete.
sion That thf: section of.the present by-lgw upder disc1_1s-
o IS not n accord with the best engineering practice

th? day might easily be ascertained by any impartial
n(::3(:1(1:11(:ally-trained person. To do Fhis it would m'erely be
54 Ssary to consult the recent literature of reinforced
NCrete, for example, the so-called Joint Committee
€POrt, the most authoritative statement yet made in
CO':::lCa of what constitutes good pra.ctice in reinf‘orced
"esultete design and construction. Thls document is the
.Oint ((:Jf the. deliberations for a period of ten years of a

. ~Ommittee formed of committees of the American
-::'t?t}’ of Civjl Engineers, the American Society for
R n_g.Materlals, the American Railway Engineering

OClation and the Association of American Portland
SOl:Eznt Manufacturer:e. So sa'tisfactory and manifestly
techn; are the rf':gul.atlons of this report that oth‘er la.rge
Specj ﬁ‘Cal_ organizations have adopted almos_t 1dent_1cal

. catlons. At the present time the Canadian Society

ﬁcat‘lv” Engineers has in course of preparation a speci-
i

With that of the Joint Committee.

behin;‘hth the authority of the great engineering societi‘es

natUral]them many cities of the United States have quite

close] Vi adoptf:d regulations for reinforced concrete
Y_conforming to the recommendations of the Joint

asmtmlttee Report. In one case a state—Pennsylvania—
ak?n such a step. A

by~laln Judging the character of the Toronto building
» With respect to the regulations of reinforced con.

Cret > o ;
2 construction, it is possible, therefore, . to make a

bu’i?é)-arlson with the provisions of a number of other
of thI:gTbY-laWs, with the assurance that the relation

airly g oronto by-law to good ‘practice will thereby be
Tontg, rlSCIOSf{d' Such a comparison shows that the To-
adoptede:‘imatlons are much more exacting than those
thejr b 2Y most of the cities that haV(.a recentl)f revised
Detroit uilding codes. New York, C.hlcago, Pittsburg,
iy Cleveland, St. Louis, and Minneapolis approve
in . €ctly safe reinfot:ced concrete structures which,
mitted? Cases, are consxderabl.y'llghter than those per-
0 Onpn Toront?, and these cities are by no means the
T that might be named. '

Cretq stls of interest to note, also, that reinforced con-
the ru?tures built according to the specifications of
the Dtario Government and the Works Department of
Whj lt‘i’] of Toronto are considerably lighter than those
followedol‘ld result if the Toronto building by-laws were
Sever?tn aCCOI}nt of the difficulty of estimating the relative
they,  Of reinforced concrete specifications by comparing
anq e)szgomt by point, the writer has made careful designs
of 4 ;e.mates of quantities and costs for an interior panel
Tor ” mfor_ced concrete building in accordance with the
The ° building by-law and three other specifications.
as Dossr']f:l and its loading were so chosen that as many
Speci Cl le of the important provisions of the various
t}gis tions woylq be brought into operation. To effect
g“'derspane] 2I x 21 feet, with beams heading into the
loag ; 2t the third points and carrying a superimposed
ﬁ’lish W25° Pounds per square foot, including the floor
Pty S adopted. As a result, it is believed a fair indi-

- of 3 % :
IS , € average requirements of each specification
p
th € three : . 4 §
IS w e specifications chosen for comparison, in

. a
JOlnt z;h‘”‘_th those of the Toronto by-law were the
Mittee Report, and the recently-enacted rein-

on for reinforced concrete agreeing, in the main,
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forced concrete regulations of the New York and Chicago
building codes. More reinforced concrete structures in
America are designed to the Joint Committee regulations
than to any other, or perhaps to any half-dozen other
specifications, and because of the size of New York and
Chicago their regulations should be regarded as pos-
sessing some weight, particularly since they represent
very recent work on the subject. Taking the Joint Com-
mittee design as the standard, and letting quantities and
costs for it be represented by 100 for each item, the
following statement represents the comparative results
of actual detailed designs, the assumed unit costs being
the same in all cases:—

Comparison of Quantities and Costs for a Typical
Floor Panel.
Volume of Weight Area of

Specification. concrete. of steel. forms. Costs.

Joint Committee, 1913. 100 100 100 100
Chicagoii1gITii i, vy 94.4 10T.T 98.7 97.9
New Yorks1grx/-, .54 95.1  109.9 05-81 . 100.5
Toronto, wgr3ii oy, ik 116.0 99.9 105.1  109.3

It should be pointed out that this table does not
indicate the full measure of severity of the Toronto regu-
lations. The figures given do furnish a fair comparison
of the cost of reinforced concrete floors and one tier of
columns, but when the effect of increased load on the
columns below and on the footings is taken into account,
the much heavier dead load applied to the columns at
each floor results in further increased quantities and costs.
It is, therefore, very close to the truth to say that the
exacting nature of the provisions of the Toronto Building
By-law with respect to reinforced concrete, apart from
all other considerations, makes the cost of the reinforced
concrete work in buildings at least 10 per cent. more
than it should be. In this city during the course of one
year there is probably a million dollars worth of such
work done, and on this basis at least $100,000 is taken
out of the pockets of owners to no useful purpose what-
soever. If the effect of other objectionable sections of
the by-law on the reinforced concrete portions of buildings
be considered, the waste is very much increased.

On the ground of incompleteness a number of criti-
cisms might be made of the sections of the by-law relating
to reinforced concrete. One of these is prompted by the
fact that no specification whatever is included for a form
of reinforced concrete construction which has found long
and satisfactory use in the United States, and which
possesses marked advantages for long spans and heavy
loads. This is the girderless floor or flat-slab type of
construction. As a result of the omission of any refer-
ence to it in the by-law, and the absence of definife regu-
lations concerning it, little effort has been made to intro-
duce the system here, to the financial loss of those who
erect reinforced concrete buildings.

THE PRACTICAL OUTCOME OF THE DEFECTS
IN THE PRESENT BY-LAW.

One obvious result of the exactions of the present
by-law is the high cost of building. In steel construction,
experience has shown that the total cost of buildings is
from 3 to 10 per cent. more than it should be. Rein-
forced concrete buildings cost at least from 5 to 15 per
cent. more than they would if designed to a reasonable
and at the same time perfectly safe specification. The
waste involved in mill construction buildings is from 5
to 10 per cent. of the total cost. Taking all classes of
buildings into consideration, it is on the side of safety
to say that there is an annual waste in the construction.
of buildings in Toronto of at least three-quarters of a
million dollars.
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Other results which follow the high cost of building
are the location of industries outside of Toronto and the
limitation of building projects. . Of these the Citizens’
Committee, which made a thorough study of the defects
of the by-law in 1911, found a number of instances, some
of which were recorded in the Memorial addressed to the
Mayor and Board of Control in May, 1911.

A most deplorable result of the present objectionable
by-law is the premium which, in effect, it places on non-
fireproof construction.” Under average conditions outside
of Toronto fireproof buildings can be built for from 10 to
15 per cent. more than mill construction buildings, but
in Toronto the difference in cost is from 15 to 20 per
cent. Rather than pay this, therefore, owners prefer to
erect non-fireproof buildings and pay higher insurance
rates. _

R O

SHIPBUILDING IN 1913 IN GREAT BRITAIN.

The following table and comparisons showing the gen-
eral progress in shipbuilding in 1913, and particularly
the advance shown in the United Kingdom, are extracted
from an article of considerable length in 7Zke Contractors’
Chronicle :—

“For the year 1913 record productions are shown in the
leading shipbuilding centres of the United Kingdom. Re-
markable progress has been made in other countries, but
British vards continue to provide their old-time proportion
of the world’s tonnage. Returns of vessels launched in 1913
show a total in number of 3,036, and in measurement of 4,-
267,166 tons, while there is recorded a total of 4,924,799 i.h.p.
In all these figures there are increases as compared with
1912—in number of vessels 325, in measurement nearly 500,-
- 000 toms, and in machinery over 677,000 i.h.p. In the United
Kingdom there were launched 1,474 vessels of 2,263,933 tons,
and there were manufactured marine engines of 2,661,260
i.h.p. These figures show increases over those of 1912 of 120
vessels, 183,762 tons and 388,004 i.h.p. Of these increases
the credit for the additional number of vessels is due wholly
to England, and that for the increased tonnage and horse-
power principally to Scotland. England produced 133 vessels,
05,071 tons and 135,460 i.h.p. more than in 1912, while Scot-
land produced 15 fewer vessels, but 121,523 tons and 233,-
485 i.h.p. more, while Ireland turned out 2 vessels more, 32,-
832 tons less and 20,050 ih.p. more than in the previous
vear. Comparing the work of the United Kingdom with that
of other nations, we find that the United Kingdom produced
just about one-third of the total number of vessels, nearly
320,000 tons measurement more than all other countries combin-
ed, and nearly 420,000 horse-power more. The apparent dis-
crepancy in the lower number of vessels is explained of
course by the fact that the vessels built in the United King-
dom are of much greater average size than those built abroad.
The following table shows briefly the shipbuilding work of the
world for the years 1913 and 1912 :—

1913. 1012.

Ves- i Mong, " W H.P:': Veg.Lons. I.H.P;
England 045 1,322,306 1,300.445 812 1,227,235 1,263,086
Scotland . 505 800,711 1,148,225 520 688,188 014,740
Ireland .. 24 131,016 113,500 22 164,748 03.540

U.K. totals .1,474 2,263,033 2,661,260 1,354 2,080,171 2.272 266 °

Dominions . 28¢ 50,025

20,662 208 36,578 17.022
Foreign

...2,182 1,044,158 2,242,877 2,049 1,648,310 1.057.606

Grand totals.3,036 4,267,116 4,024,700 3,611 3,765,050 4,247.704

———

By March 1st, the new factorv built at Peterborough,
Ont., by Henry Hope and Sons. Limited. will be ready for
the manufacture of wrought steel sash, roof glazing and sky-
lights. The building is all bric and steel. 200 feet long by
180 feet wide, and shows well the adaptability of steel sash
and saw-tooth roof to the moden factorv. Alex. Young, the
vice-president and manager of the company, states that the
machinerv for this olant was speciallv designed, and em-
bodies the latest improvements. The factorv is fitted

\'ciume 2v.

REPORT OF THE TORONTO RAILWAY COMPANY
‘ FOR 1913. :

Operation during 1913 was mmOst favorable, according
to the 22nd annual report of the Toronto Railway Co. The
gross earnings of the company for the past year Were
$6,049,018 ; charges for operating, maintenance, etc., $3,123:°
308; and net earnings, $2,925,710. From the net earnings
was deducted the sum of $2,158,472, distributed as follows :i—
Dividends, $879,058; and bond interest, etc., $188,806.

The gross passenger earnings show a big increase, these
earnings amounting to $5,980,695, compared with $5,367,507
for 1912, an increase of $613,193. The various charges
against these earnings for operating, maintenance, etC.
amounted to $3,123,308 or 52.2 per cent. of the passenger
earnings. The payments made to the city of Toronto shown
in the report amounted to the sum of $1,080,708, which, when
compared with the payments made during the previous years
shows an increase of $147,659.

Heavy expenditures on capital account were made amount-
ing to $1,064,857. In addition to various extensions and 10
provements to certain of the company’s shops, car houses
etc., the following buildings were erected :—A storage battery
building was completed in connection with the HarrisoD
Street sub-station ; a sub-station (No. 4) was erected in Queen
Street East, opposite Logan Avenue; and a paint shop Wa%
built on Queen Street East on'property running from Queer
Street to Eastern Avenue. Large expenditure was made n
the installation of a storage battery plant in the Harriso?
Street building, in the construction of additional rolling'stoc
and the purchase of electrical equipment for same and in t
extension of the track and overhead system in different sec:
tions of the city. ;

The growth of the business of the company since 1903 15
clearly shown in the following table :—

: 1003. 1913
(GEoEs | INEOME N - et o $2,172,087.85  $6,040,018:9
Operating maintenance, etc. .. $1,200,823.39 $3,123,3°8-55

Nt @arnings) i ovs s aaoos oo oo 8 071,264.46  $2,025,710:37

Passengers carried . .......... 53,055,322 151,23 ’928
e e o A AR e i e 18,654,344 63,083,11
Percentage of charges, etc., to

passenger earnings . ..... LR 52.2

Compared with 1012 also, all these items show a larg¢
increase, with the exception of the percentage of charges e
passenger earnings, which decreased 1.2 per cent. Dividen
at the rate of 8 per cent. per annum were paid during the Yea.‘l"_

The gross earnings of the Toronto and York Radial Ra‘z
way Company amounted to $584,490, compared with $402.9%
for the previous vear, an increase of 18.5 per cent.

—_——-

CONSIDERATION OF ROADS IN TOWN
PLANNING.

A road conference was held in London, England, 1ate L:
December, which was called to consider the necessity 10 cal
planning schemes of co-operation between the various lo
authorities and the central authorities for the purpos€ g
suitable and proper roads. Speaking on this subject, o
Burns said that there were signs in every direction that p'ty
ular taste, executive desire, and administrative necessw
were all tending toward a greater grir of th soad an “’”as
planning problem. Now that the town planning act "4
available for roads, as well as for town planning, they ouf
to utilize the general sentiment and, in each particular €2
unite the central and local authorities, so as to secur® g
best results. This was already being done in Englan 7
Wales, as was proved by the fact that 200 local authof
were town planning, whilst in Greater London there " st
80 local authorities of whom 38 were at work on dlﬁ"iocaf
stages of town planning and road making. To further Wi
co-operation in the carrving out of these schemes oI "L g
planning and road making, Mr. Burns proposed that ,fsricts
all local conferences of the authorities of adjoining @!° “he
should be held at once. To these conferences should fanand.
duty of deciding the character. the varying methodS; its
above all, the alignment of local roads, and the cost aﬂthese
division among the various authorities interested. 0 d be
local authorities co-operating among themselves Woulor,
given help, guidance. advice and perhaps some money f

g€
e

i throughout with carrving tracks and travelling cranes. dividual schemes from the central authority.
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BOOK REVIEWS.

Elementary Graphic statics.—By J. T. Wight, A.M.I.Mech.E.,
Lecturer in Machine Design, Heriot-Watt College,
Edinburgh; published by Whittaker and Co., Lon-
don, E.C. and New York, N.Y.; 227- PPl SHNSE X0y
ins. ; cloth; 135 illustrations; price, $1 net.

This is a text book specially written for students in

e ch of working knt?wledge of the application of grap?ni-

in met.hods' to the solut.101.1 of the simpler problems met with

Senfnglneermg and building construction. The writer pre-

% S the subject clearly and in language readily understand-

The.' The sy.mbols used are those almost universally adopted.

sD:-IHUStratlons arfe recogwnize.d as }.1aving been carefully a{)d

Cusga“y pr_epared in connection with the points under dis-
10n, while the subject matter of each chapter is well sup-

pemented by carefully selected examples to be worked by

€ student,

the The bf)ok begins with a very elementary treatment of

8raphic representation of forces, proceeding to their
praelg?sition and resolution. Chapter 3, deals with simple,
ormlcal problem§ of the foregoing, such as loaded plat-
end‘s’ frames, tripods, cranes, etc. Moments, followed by

Gntramg moment apd sh'eari.ng force diagrams, precede an

eamnce Into the investigation of loads and pressures on
S, roofs, girders, retaining walls, etc. Chapter o,

ta 9
. keS. Up the study of centre of gravity and moments of
Mertia,

Sear

Com

StudiI:dls a hook not to be merely read, but to be carefu!ly

@ramy wnth‘ continual reference to frape 'and stres.s dia-

e ]contamed therein, and the cons'c1ent10u§ working ot

feng ]fnes- Thereby students can readily acquire a compe-
owledge of elementary graphical solutions.

co 4
MOmics of Interurban Railways.—By Louis E. Fischer,
Consulting Engineer, Missouri; published by Mec-

Graw-Hill Book Co., New York and London; 116

PP.; 5 ins. x 7% ins.; cloth; price, $1.50 net.
lack of data of actual and proven information so
as to be useful to communities where electric inter-
lways are being promoted or contemplated, evident-
ted the writer to produce a resumé of the actual
results which have been obtained from the opera-
ch railways existing in the United States.
€ subject is treated in the following manner:—
fion. ~Per 1, Inception and Development of Electric Trac-
Gpe;atci:aptﬂ 2, Classifications and Definitions; Chapter 3,
ter & Revenue; Chapter 4, Operating Expenses; Chap-
' ~Ost of Construction; Chapter 6, Economic Relations
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of the Foregoing ; Chapter 7, a few concluding remarks based
upon the statistics analysed. It brings out the fact that
there are a great number of electric interurban railways now
in operation that are not the commercial successes they are
generally considered to be, due probably to an insufficient
study of existing conditions and factors underlying success.

The ‘author assumes the classification of operating reve-
nues and expenses, etc., as prescribed by the Interstate
Commerce Commission for electric interurban railroads; and
from the operating records that are available, he selects in-
discriminately a few cases, analysing them and making de-
ductions respecting the relations of the various factors.

The book is well written and easily understood. A few
ungrammatical expressions exist; for example, ‘“‘there are
such a variety of local conditions’ is used on page 13. Again
there are slight inaccuracies in numerical computations in
one or two instances, but not of such a magnitude as to alter
the potency .of the conclusions‘drawn therefrom.

Those who are seeking to comprehend the fundamental
conditions essential to an economically successful road, as
well as investors trying to discriminate between fundamen-
tally good or bad electric interurban railway securities, will
find this book of great value and assistance.

Questions and Answers Relating to Modern Automobile De-
sign, Construction Drawing and Repair.—By Victor
W. Page, M.E.; published by the Norman W. Hen-
ley Publishing Co., New York City; 622+32 pages;
4% ins. x 7Y% ins. ; cloth, price, $1.50.

As the title implies, the subject matter of this book is
arranged in the form of lessons consisting of questions and
answers. From very elementary topics the reader is brought
progressively into the intricate study of features of design
and construction. Every mechanical contrivance that has
come into common use in automobile building seems to have
been included. The mumerous illustrations convey the im-
pression that they are largely from the catalogues of promi-
nent manufacturers, which the writer acknowledges at the
outset.

Engineers who resort to the automobile in business or
for pleasure will find this book worth many times its price
for the suggestions it contains respecting the design, con-
struction and repair of cars, equipment and accessories, as
well as for the useful instructions respecting operation. The
book is very carefully indexed and its diagrams are clear
and not excessively reduced, many of them being in the form
of inserts.

Cranes and Hoists.—By Hermann Wilda, translated from the
German by Chas. Salter; publishers, Scott Green-
wood and Son, London, E.C, ; 158 pages; 399 illus-
trations; 4 ins. x 7-ins.; cloth: price, $1.

This book is a useful compilation on lifting tackle of all
kinds. Tt is published in two chapters, the first being a
study of the mechanics and theoretical design of chains,
ropes, pulleys, hooks, brakes, bearings, couplings, etc., and
the second being descriptive of the types of cranes and
hoists ordinarily used.  Although the book appears to be
over-illustrated, and some of the illustrations are complicated
owing to over-reduction. thry are quite necessary, neverthe-
less, for a clear understanding of the text. the greater part
of which is presented in a most condensed form, the trans-



390 THE CANADIAN ENGINEER

lator apparently endeavoring to produce in a small book the
information to which one often finds a book approximately
twice 'the size devoted.

The calculations that are submitted may not be found of
value unless a thorough study of the mathematics connected
with each is made, and engineers in general might be dispos-
ed to consider the book as unbalanced both with regard to
illustrations and mathematical computations. It is a sub-
ject nevertheless which demands a thorough treatment in the
matter of design, and those who are interested in the con-
struction of mechanical contrivances for the lifting and
handling of all kinds of industrial machinery and apparatus
will find the volume one remarkably concise and carefully
translated.

Autogenous Welding, Oxy-Hydrogen and Oxy-Acetylene.—
By R. Granjon and P. Rosenberg, translated from
the French by D. Richardson, A.M.I.M.E., Lecturer
on the subject at the Northern Polytechnic; pub-
lished by Chas. Griffin and Co., Limited, Strand,
London; 234 pp. + 12 pp. advt.; 257 illustrations;
6 ins. x g ins. ; price, $1.25.

“‘Autogenous welding is certainly the one process of con-
struction and repairs that requires, from top to bottom of its
application most reflection, intelligence and conscientious-
ness.”’—Author’s preface. This handbook on the use of oxy-

hydrogen and oxy-acetylene blow pipes contains a great

deal of practical information for the welder upon the scientific
use of his apparatus and the most approved methods of
operation. It presents a reliable, though simple, technique
in the art of autogenous welding and is notable for the omis-
sion of intricate scientific considerations relevant only to a
more advanced study of the subject. The fundamental prin-
ciples serving as the base for all applications of the science
are well brought out. The authors do not claim that it is
in any way perfect or final as the science itself is only in its
infancy. A very valuable feature of the book is its con-
cluding chapter which deals with the cutting of iron and
steel with the blow pipe and an oxygen jet.

The book will be warmly welcomed by engineers and
manufacturers interested in the process, there being no other
work on the subject in the English language at present.

e e ST

PUBLICATIONS RECEIVED.

Cement Cypsum and Lime.—The 1914 directory of man-
ufacturers. A 214-page leather-bound pocket directory, pub-
lished by the Cement Era, Chicago, Ill.

Gas Analysis.—Errors due to assuming that the mole-
cular volumes of all gases are alike. Issued by the United
States Bureau of Mines, Washington. 16 pages.

Report of the Department of Public WOrks.—A 1913 re-
port of the Minister of Public Works, Ottawa, including re-
ports of Deputy Minister, Chief Engineer, Chief Architect,
Accountant, etc.

Metal-Mine Accidents.—A booklet of statistics compiled
by A. H. Fay for the United States Bureau of Mines, cover-
ing accidents of this nature which occurred in the United
States during 1912.

Magnetite Occurrences Along the Ontario Central Rail-
way.—By E. Lindeman, M.E., issued by Mines Branch, De-
partment of Mines, Ottawa. 24 pages; illustrated by g pho-
tographs and 20 maps.

Clay and Shale Deposits of the Western Provinces.—
Report by Heinrich Ries and Joseph Keele,: Geological Sur-
vey, Department of Mines, Ottawa. Memoir No. 25, 108
pages fully illustrated.

Ceology of the Coast and Islands Between the Strait of
Ceorgia and Queen Charlotte Sound, B.C.—By J. Austen
Bancroft, issued by the Geological Survey as Memoir No.

Volume 26.

23, Department of Mines, Ottawa. 150 pages; illustrated;
additional maps.

Montreal Water Works.—By F., Clifferd Smith. A 54-
page illustrated booklet containing a historical description
of the development of the Montreal water works system from
the year 1800 to 1912.

Railway Statistics.—A report for year ending June 3oth,
1913, of A. W. Campbell, Deputy Minister Department of
Railways and Canals, Ottawa, compiled from returns fur-
nished by the various railway companies of Canada.

Batins of Nelson and Churchill Rivers,—Memoir No. 30,
Geological Survey, Department of Mines, Canada. Geologi-
cal report by Wm. McInnes on the area west of Hudson Bay,
embracing part of the Province of Saskatchewan and part
of the Northwest territories.

Minutes of Proceedings of the 33rd annual convention
of the American Waterworks Association, held at Minneapo-
lis, Minn., June 23rd, 27th, 1913; 210 pp., 6 ins. X g ins.

Transcontinental Railway.—The oth annual (1913) Tre-
port of the National Transcontinental Commissioners setting
forth the receipts and expenditures in connection with the
eastern division and containing the reports of the Chief En-
gineer and District Engineers.

Variations in Results of Sieving with Standard Cement
Sieves.—Technologic paper No. 9, of the United States
Bureau of Standards, outlining the variations in determina-
tions of fineness of cement that are liable to occur when the
standard routine method of sieving is used.

Metallurgical Coke.—By A. W. Belden, United States
Bureau of Mines. Containing statistics of coke production
in the United States, development of methods, preparation
of coal or coking, fiscal properties and chemical composition
of coke, by-products, etc. 148 pages illustrated.

Topographical Surveys Branch.—Annual report of the
Surveyor-General of Dominion lands for the year ending
March 31st, 1912, containing reports of surveyors, maps,
profiles and illustrations. The report contains, as appendiX
No. 51, an article descriptive of the copying camera of the
Surveyor-General’s office.

Austin Brook Iron Bearing Dictric®, New Brunswick.—
A 16-page bulletin compiled by Einer Lindeman, M.E., for
the Mines Branch, Department of Mines, Ottawa, covering
the work done in, and the general characteristics of the iron-
bearing district of Austin Brook, New Brunswick. Illus-
trated by charts and photographs, supplemented by maps.

Tests of Permissible Explosives.—By C. Hall and S. P-
Howell, United States Bureau of Mines. A 310-page book
with illustrations and tables describing apparatus and
methods for physical tests of explosives and results. It
contains a classification also of permissible explosives, their
selecting

rates of defonation and useful suggestions in
explosives.

Coal Washing in lllinois.—Bulletin No. 69, Engineering
Experiment Station, University of Illinois. A 108-pageé

booklet by F. C. Lincoln, Assistant Professor of Mining ED-
gineering, describing the purification of coal by mechanical
treatment with water; containing sections devoted to history
of coal washing, impurities in coal, crushing and sizing:
methods of washing, arrangement and results.

Electrolysis in Concrete.—Technoligic Paper No. 18
United States Bureau of Standards, Washington. A 140-pag®
treatise by E. B. Rosa, B. McCollum and O. S. Peters; coB”
taining investigations relating to the nature and cause ©
the phenomena resulting from the passage of electric cul”
rents through concrete; possibilities of trouble from elec
trolysis in concrete structures under practical conditions;
protective measures, and conclusions.

Report of Transit Commissioners, City of: Philadelphid:
—A comprehensive report, dated July, 1913. Volume 1, ©
267 pages, recommends a rapid transit system giving generd
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~d651gﬂ, estimates, present and prospective traffic, time saved

by rapig transit, estimate of income account, effect of rapid
tr_a'nsit On assessed values, examples, with statistics, in other
Clles;; Population and housing statistics, etc. 120 pages of
tal ulated Statements of construction costs, etc. Volume

of‘ Comprises 69 maps and diagrams, devoted to comparisons

ti : : = b
lme‘.dIStance, charts, etc. A Merrit Taylor, transit com-
Missioner, 3

——e——
CATALOGUES RECEIVED.

Portable-Mine Hoist.—An 8-page bulletin of the Chicago
N€Umatic Too] Company, descriptive of this type of air hoist.
Indoor gaple Terminals.—Bulletin issued by Standard
tr:izrg}”ound Cable Co., Hamilton, Ont. 32 pages, illus-
» Including dimension charts, etc. :
Single-Phase Induction Motors.—A description of type
Fn.m.’ Manufactured by the Canadian General Electric Co.
Y illustrated.  Bulletin A-418s.
the e”m Improvements.—A 16-page pamphlet published by
ang anada Cement Co., and devoted to the use of cement
Concrete for rural roads and buildings.
Electric Fans.—A descriptive catalogue of the 1014 types
tmtzzns_oﬁered by the Canadian Westinghouse Co., illus-
With photographs, dimension diagrams, etc.
PlePO'Y""Wth Products.—A r12-page bulletin‘ i§sued by t'he
ine uth Cordage Co., Welland, Ont., descriptive of Manila
> And including an article on rope deterioration.
sulﬁ:ocomoti_ve Ratios.—An article by F. J. Cole, Chief Con-
iSSuedg Engineer, American Locomotive Co., New York,
as bulletin No. 1017, illustrated with charts and tables.
anadir Compressors.—An inte.re:§ting publication by_ _the
ir stan I'ngersoll-Ranfi Co.; 'L1m1ted, Montreal, des'cnblng
Dresso fAm and belt-driven, single and two-stage, air com-
TS,
Lackﬂwanna Steel Sheet Piling.—A 48-page booklet is-
35. bulletin No. 106 by the Lackawanna Steel Co.,
offer Numerous incidents of its use in caisson and
am work, :
urne(;wer anfi Steam Pumps.—Catalogue No. o of the Smart-
achine Co., Hamilton, Ont., describing numerous

tpeg s
il 2 feciprocating and centrifugal pumps. 32 pages,
UStrated.

esc:;::i Reid Incinerator.—A Ié—page i]lus'trated pamphl’e't

ot blagtve 4 Sf)mfb of the Cangdlam installations of fhe Reid

age ar;d tube incinerator and its method of destroying gar-

refuse,

Mor,i;E'F' Runways.—Bulletin A-12, issued by the Herbert

tive a Crane ‘ﬂnd Hoist Co., Limited, of Toronto, descrip-

OVerhgs SOme interesting recent illustrations of the Morris
Y Tunways,

Westi:rmh|e Meters.—Circulation No, 1104 of the Canadian

of ¢ gh0“§e Co., Limited, Hamilton, Ont., descriptive

altern Y eStinghouse types of portable meters for direct and
Currents,

atm.,r
Mizagy
SPar Crystals (Formerly Granite Crystals).—A 46-

Da
Yol:e cataloguﬁ of the Crown Point Spar Company, of New
beey,” esc.rlptive of structures in which these crystals have
Hﬁltlnm the coating of cement surfaces.
Tr, Nomiser. 2N Ventilating a Large Factory, and Heat
Repriy, S8lon Through Building Walls of Corrugated Iron.—
Te t of articles from the Tron Age and Engineering News
Issued by the Green Fuel Economizer Co., of
Ii::ft V&?urre"t Cenerators.—Circulation No. 1156, the
¢stinghouse Co., Limited, Hamilton, Ont. A
Ype “"g’f:tin giving illustrated descriptions of type “R”’
ed . 108 0% ‘generators, containing also a section de-
eld rheostats.

transportation facilities in different cities, traffic, plams, :

THE CANADIAN ENGINEER lk 301

Catenary Line Material.—Catalogue D.S. 843 of the
Westinghouse Electric and Manufacturing Co., descriptive
of and illustrating different types of insulators, hangers,
strain cars, etc., together with spacing diagrams for wheel
and pantagraph trolleys.

Water Towers.—A 24-page catalogue descriptive of steel
water towers, stand pipes, etc., of the Chicago Bridge and
Iron Works, Chicago, Ill. Contains many illustrations of
structures in Canada and the United States. Contains also
tables of frictional losses, fire stream data, etc. 3

Iron Ore Washing Plants.—Bulletin No. 1807 of the min-
ing machinery department of the Canadian Allis-Chalmers,
Limited, Toromto. This 16-page booklet describes several
installations and contains, besides photographs, a anumber
of plans and elevation drawings showing ore washer arrange-
ments. B 1|

Mill Type Motors.—This bulletin, issued by the Canadian
General Electric Company, describes motors for service in
steel mills, etc., where they are subjected to severity of opera-
tion. Various types of mill motors are described, for in-
stance, with open and enclosed, D.C, and A.C. Bulletin in-
cludes dimensions, etc.

Standard Reinforced Spiral Pipe.—A 36-page catalogue
(No. 4), dealing with reinforced spiral pipe, forged steel
flanges, valves, cast fittings and specialities used in connec-
tion with them. Fully illustrated. It contains complete
price lists, and gives examples and uses. Issued by Standard
Spiral Pipe Works, Chicago, IlI.

Alternating Current Motors.—A 24-page booklet issued
by Bruce Peebles and Co., Limited, Edinburgh, Scotland.
In two sections, the first dealing with open type polyphase
induction motors, and the second with another form known
as the self-contained type. The catalogue contains tables
of dimensions, speeds, efficiencies, etc.

Sewer Failures.—A cleverly arranged and attractively
printed booklet intended to show, by camera and laboratory,
the relative advantages of various materials for sewer con-
struction. Distributed by the Clay Products Publicity Bureau
of Kansas City, Mo. “Sewer Facts” is the title of another
interesting booklet published for the same purpose.

Alternating Current Signals.—A 52-page booklet issued
by the General Railway Signal Co., Rochester, N.Y., des-
criptive of alternating current block signals on Southern
Railway; written by W. J. Eck, Signal Electrical Engineer,
Southern Railway Co. Well illustrated with photographs,
diagrams of construction, details and wiring, interlocking,
etc.

Excavators.—A well-illustrated 48 pp. pamphlet descrip-
tive of the Shearer and Mayer Dragline Cableway Excavator.
Numerous photographs are presented giving a clear concep-
tion of the uses of this class of excavating machinery in
the mechanical handling of material under special condi-
tions and difficulties. Issued by Sauerman Bros., Chicago,
111

Electric Mine Locomotives.—3> pages, devoted to an il-
lustrated description of the Baldwin-Westinghouse type of
electric mine locomotives and their equipment. Fully illus-
trated to show mechanical construction and performance of
this locomotive, in the manufacture of which Baldwin Loco-
motive Works and the Canadian Westinghouse Co. are as-
sociated.

The Industrial Harbor.—A well-bound volume of 1352
pages under the title of “The Industrial Harbor,” is being
distributed by Deutsche Maschinenfabrik, A.G., Duisburg,
Germany, whose Canadian agents are Messrs. Gerald Lomer,
Limited, Montreal. The book describes practically all the
lifting and transporting appliances that might be required
by any harbor for handling any sort of material whatever.
It is abundantly illustrated with photographs of installations
that have been made by the firm in all parts of the world.
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Coast to Coast

Agincourt, Ont.—The huge water tank at Agincourt in
course of construction by the C.P.R., was destroyed by fire
on February 19. The loss is estimated at $15,000.

Berlin, Ont.—Another new industry has been opened at
Berlin. The Dominion Tire Company, owned and operated
by the Consolidated Rubber Company of Montreal, has com-
pleted and formally opened its new $1,000,000 plant.

Eiderbank, N.S.—Work on the Halifax and Eastern Rail-
way in the Musquodoboit Valley is progressing steadily; and
it is stated that by spring the grading that is to be done by
the sub-contractors will be completed, also that by July, rails
will have reached the Valley.

- Clinton, Ont.—Clinton 1is now using hydro-electric
power, connection having been completed about the middle
of this month. The Niagara Falls power is not only to be
used for light for streets and buildings, but also for the
town waterworks system. Connection with the street light-
ing and manufacturing plants is not yet entirely completed.

Calgary, Alta.—For the year ending December 31, 1913,
the gross earnings of the Calgary Power Company amounted
to $240,116.28; operating expenses, $52,055.60; leaving net
earnings available for bond interest, $188,060.59. After pay-
ing interest of $100,034.33 a balance of $88,026.26 remained,
equivalent to over 4% per cent. on the common stock.

Regina, Sask.—The new reservoir to be built at Regina,
and for which a site is now being secured, will hold a reserve
water supply of 5,000,000 gallons, will be 26 feet in depth,
and will be constructed of concrete. The site which is like-
ly to be recommended by the commissioners will necessitate
the laying of a 42-inch main between the tank and the power
house.

Fort William, Ont.—The incinerator at Fort William has
been set in operation, two of the three cells being kept busy
steadily. The incinerator is reported as working satisfac-
torily, the consumption being about one wagon load every
hour for each unit, or approximately 48 loads per day. The
additional air blast supplied by the new fan has made a great
difference in the heat generated; and the clinker which is
now raked out from the front of the furnace is hard and well
burnt.

Smithers, B.C.—Extensive deposits of iron ore of great
value in the Copper River district, a few miles west of
Smithers, have been reported upon by Mr, John V. Ritten-
house, of New York City, consulting and mining engineer.
The ore deposits are situated between the town and Copper
City and are the property of the North Pacific Iron Mines,
Limited. The company’s locations cover 375 acres, and it
is the engineer’s estimate that there are 10,000,000 tons of
iron ore on the property, which is brown hematite in character.
The deposit is similar to the Alabama deposits of bog irom,
and analysis shows it to be well within the Bessemer limit.

Brantford, Ont.—The annual report of the Dominion
Power and Transmission Company gave the following facts
concerning Brantford:—‘‘At the present time the company
is connected with 2,124 motors of an aggregate capacity of
55,100 h.p. Additionally, the railway capacities require
6,250 k.w., or 8,333 h.p., and our lighting systems 13,132
k.w., or 17,500 h.p. During the past year the work of re-
constructing the 22 miles of street railway tracks has been
continued almost to completion, and considerable work has
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been done in the construction of 11 additional miles for the
accommodation of the rapidly increasing population in the
easterly section of the city.

Montreal, Que.—According to authoritative report from
Montreal, C.P.R. extension plans of last year and this year
will involve a total expenditure of about $85,000,000. At the
present time there are 133 miles of double track under way
between Sudbury and Port Arthur, on the Lake Superior
division, which alone will cost $6,000,000; 178 miles of double
track between Brandon and Calgary to cost $5,000,000; 139
miles between Revelstoke and Vancouver, to cost $7,000,000-
Before the C.P.R. has concluded its present programme Of
work in the west, including the irrigation works, double
tracking, and new trackage, amounting to 1,200 miles, it
will have spent approximately $450,000,000 since its incep-
tion,

Ottawa, Ont.—An interim report has been presented tO
the Dominion Government at Ottawa upon the construction
work on the N.T.R. during the nine months ending Decem-
ber 31, 1913. The total expenditure during that period is
shown to be $10,314,044, which brings the total expenditure
from the formation of the commission in 1904 to $140,562,147-
The complete mileage is given as 2,231 miles; and it is stat
that at the end of last year, the bridges were 95.3 per cent.
complete. The report, moreover, asserts that at the end of
last year, trains were being operated on 1,160 miles of the
total 1,804 miles between Moncton and Winmipeg, and could
have been run on the remaining mileage had there been any
necessity therefor.

Regina, Sask.—The city commissioners have adopted for
this and future years the policy of laying storm sewers PI¢
vious to paving. Hence, all the streets included in this year’s
paving programme will be provided first with storin zewers
It is proposed also to construct two new storm water mains,
one of s7-inch diameter and the other, 45 inches; while in
these will terminate laterals ranging from g to 22 inches iP
diameter. New later sewers will also be constructed to con”
nect with the present main which has its outlet into the creek
at Campbell Street in the northern section of the city. The
proposed new sewerage mains will serve the southern porti"_n
of Regina. The estimate for the work to be carried out this
year upon the above constructions—e.g., 8 miles of main$
and laterals—is given by the city engineer as $170,140.

Fort William, Ont.—The laying of the new intake main
across the dam at Current River has been completed. The
double force main, 450 feet in length, was connected on the
ice just as if it had been laid on land and then placed in 2
wooden frame while 14 bents were driven at equal distance®
across the stream to support the pulleys by which the mains
were to be lowered. The ice, 3 feet in thickness, was saW®
to open a channel for the main, and then the whole lengt
was slowly lowered to the bed of the river. No supports nor
flexible joints were required to prevent the pipe breaking ©°
the bottom as the bed of the river consists of hard pan.
trench for the mains was prepared in the summer and the
river bed was found so firm that blasting had to be doB€
to remove obstructions.

Victoria, B.C.—City Engineer Rust has reported “P‘?ﬂ
the recommendation, recently made by the city officials, 18
connection with procuring a municipal paving plant.
Rust considered the advantages and disadvantages of alter”
native locations at Spring Ridge and Garbally road yards:
estimated the cost of each, and concluded in favor of the
Spring Ridge site. He reported that a quotation had bee?
submitted from F. D. Crummer and Son for a semi-pm'table
plant with a capacity of 2,000 yards of z-inch top Perf 3
hours, for $12,000; that this with other necessary charges”
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Would bring the cost of the plant to $20,000; and that the

Tummer plant could be made ready for operation within
0Ur months. Before the question of location or purchase
1s decided, tenders are to be called and considered for neces-
Sary equipment,

Winnipeg, Man.—A preliminary report was made at the
annua] meeting of the Winnipeg Electric Railway Company,
ht?ld recently, upon the possibilities of power development at

g Bonnet Falls, It was shown that these falls were cap-
able of producing 150,000 h.p. of electrical energy at a very
I°_W €ost per horsepower. In view of the fact that the Win-
Mpeg Electric Railway Company’s water power plant at Lac
du Bonnet with a capacity of 30,000 h.p. and its auxiliary
Steam plants in the city of Winnipeg, with a capacity of
! '000 h.p., are being utilized to thejr full extent, the necessity
of immediate development of the new falls was apparent and
1t was decided to commence exploration and preliminary
Work immediately. Tt is expected that if energetic measures
e taken and the matter pushed, power can be obtained from

€ Dew site within two vears.

St. John, N.B.—Mr. A. D. Swan, M.Inst.C.E., has re-
Ported to the Board of Trade upon the progress and general
COnditiong of the harbor works being undertaken at St. John.

lterations of importance suggested by the harbor engineer
?{:‘e a change in the direction of the extension of the Negro-
£ N Point ‘breakwater: to Partridge Island; a spur exten-
Slon from the other side of the island as an experiment to
Note the effect upon currents, and as a protection to both
enet New wharves on the west side of the harbor, and to the
o :ﬁnfie.chapnel leading to Courtenay Bay: and a change
B € direction of the channel to Courtenay Bay. In clos-
& his report, Mr. Swan comments upon the detached nature
SCh; © wharf accommodation; and he suggests that some

Me be devised, such as a bridge at the head of the har-
lre,ctso that all the various railway companies have some

access to the new wharves.

or

fhe Naf‘aim_O, B.C.—Without any cessation  in operations,
ehtire plant of the Nanaimo Electric Light and Power
Co‘:npamy has been replaced. During the past vyear, the
manpany has installed a directly: connected unit of 450 h.p.,
T Ufactureq by James Howden and Company, of Glasgow.
€ new engine is connected to a Bruce Peebles generator

0 .
DUts?o *W. capacity, in addition to which the company has
in

S€parate
10stal)ats
as 3]

Circuits throughout the city, whereas prior to this
on but one circuit was in operation. The company
SO installed a Stillwell heater and a Worthington feed
né‘?p; has'laid five miles of new ‘line a:nd erected over 100
it foles In the city. It is the ‘intention of the company

Ummer to jinstall a line throughout West and South

anga; e
Naimg, This work will be supplemented by an addition

© the plant,

awa:;max' N.8.—The contract which has been recerftly
for thi:d to Foley Brothers, Welch, Stewart and Fauquier,
termip : COnStruc_tlon of the first unit 'of the new harbor
angiy 1S at Halifax. calls for the erection o.f a pier and a

asSng Stage, which will be unique in their solidity and
2 €ness, The landing stage will be of concrete and
tl:ere \fvei‘lalt én lengtl_x; the pier will be 1,200 feet in length; and
ﬁlling . D€ a basin 300 feet 'w1de bul}t msu!e of an extensive
ship, inm from the land. This will give a lme:al distance f?r
throughg Purposes of 6,200 fec.at. The-work is to be solid
tiong out, 10t a structure resting on piles. The pier found-
ea‘cwl:l consist of 2,500 celular blocks, 20 f?et by 30 feet,
Of the Weighing 60 tons. These will be laid one on top
= Othét’ Then the celular apertures will be ﬁ‘ll.ed with
ek Oand rubble, allowing for expansion and uniting one
fore, thn 'oD of another, and steel rails also serving to rein-

© Structure. The floor will be laid in concrete; and

4 mew 6-panel switchboard which now - gives it three °
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the front of the entire 6,200 feet will be faced with granite

blocks from low water to the floor of the pier and landing
stage.

Toronto, Ont.—The official statement issued upon road
construction under the Colonization Road Department dur-
ing 1913, shows a distance covered of 1,300 miles, and an ex-
penditure entailed of $406,351. Of the three road districts
of the province, the morthern district received 292 miles of
colonization roads and 205 miles of by-law roads. In the
western district, 110 miles of colonization roads and 8o by-
law roads were built; while in the rest of the province (ex-
cepting Timiskaming, which constitutes a separate district),
292 miles of colonization roads and 344 miles of by-law roads
were constructed. In the Timiskaming district, the work of
the Colonization Road Branch was confined to the region
south of Englehart, the northern part being under the super-
vision of the special roads commissioner, Mr. J. F. Whitson. .
In the part of Timiskaming covered, 85 miles of colonization
roads and 113 miles of by-law roads were constructed.
Finally, extensive work was carried out upon trunk roads,
the Sudbury-Sault Ste. Marie road being almost completed.
It is expected that this road will be ready for traffic this
summer,

Victoria, B.C.—The plans for a retaining wall along the
harbor front of the old Soughees Reserve, as prepared by
Engineer Valiquette of the Department of Public Works for
the Dominion Government, have been approved. It is es-
timated that the work will cost $147,773. A considerable
quantity of rock and earth will have to be excavated outside
of what will be the face of the wall. An immediate start on
the erection of a creosoted pile wharf and the gradings of the
actual site on the Soughees Reserve to the north of the pro-
posed Johnson Street bridge will be made as soon as the con-
tract is awarded for which tenders are being called by the
Dominion Government. The plans show a wharf fronting
on the channel 420 feet in length and running shorewards
224 feet, giving an approximate total of 650 feet of piling ;
and which, when completed, will be 5 feet above high water
level. The total area to be excavated and levelled off is
about 4 acres. It is understood that by the time the prelim-
inary contract is completed, tenders will be called for the
erection of the new Marine and Fisheries depot which is to
be located at the Soughees Reserve facing south on the pro-
posed bridge.

Winnipeg, Man.—Some interesting data has recently
been published, showing the excellent Tesult of an experimant
started in Winnipeg nearly 15 years ago—e.g., its civice
owned paving plant. When that city decided to purchase
the first asphalt paving plant from the contractors and pro-
ceed with its own work, it at first experienced much difficulty
in securing a full supply of material, owing to what was
known as the ‘‘asphalt trust.” However, in 1910, the ity
secured its first portable plant with which “No. 2’ pave-
ment is laid; and to-day, about 3,000 square vards of paving
can be done each day. As the system is operated, the plant
is in the position of a contracting firm financed by the city.
The pavement is inspected as it would be were a contracting
concern laying it. While the initia] cost is somewhat higher,
the results have proven excellent, especially when the ques-
tion of repairs is concerned, this work being done more
rapidly and the disputes relative to guarantee being elimi-
nated. The average cost to the city per yard, on business
streets, has been about $2.65; but on the business streets
a pavement consists first of 3 inches of gravel ballast, then
6 inches of concrete base, 1% inches of binder course and
3 inches of asphalt wearing surface. Broken stone -drains
every 50 feet are also included in the cost. The city adver-
tises every job as open to competition, the engineer putting
in a bid; but the strictness of the specifications are such
that contractors claim they cannot compete with the city.
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"'NEWS OF THE ENGINEERING SOCIETIES

Brief items relating to the activities of associations for men in engineering and closely allied practice.
THE CANADIAN ENGINEER publishes, on page 94, a directory of such societies and their chief officials. =
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ST R AR A R E T A

ONTARIO LAND SURVEYORS’' ASSOCIATION.

Annual Meeting Held in Toronto, February 17th, 18th
and 19th, 1914.

The morning session on the 17th was devoted to meet-
ings of standing and special committees and meeting of the
council of management.

In the afternoon, the president, Mr. J. S. Dobie, delivered
his address, which was a resumé of the past year’s history
on matters of interest to the association. It contained many
useful suggestions for the future, all of which were heartily
endorsed by the meeting.

Reports of council of management, board of examiners,
secretary-treasurer, committees on legislation and on pub-
lication, were presented and dealt with.

Mr. H. T. Routly of Toronto, presented his paper on
“Contour Survey on Abitibi River,”” which evoked consid-
erable interest. The contents of the paper were made clear
and described by means of a large copy of the plan of survey.

Mr. H. O. Dempster of Gananoque, Ont., gave an in-
teresting description of survey work in British Columbia,
the different systems of survey and the conditions under
which these are made.

Mr., E. W. Neelands of New Liskeard, Ont., had a paper
on water power development and the transmission or electric
power in Northern Ontario.

8 p.m.—Professor L. B. Stewart, of the IFaculty ot Applied
Science, Toronto University, presented a very interesting
paper on the Inter-provincial Boundary between Ontario and
Manitoba, describing the different astronomical problems and
the calculations involved in the question, as well as the
method of procedure in defining the line on the ground.

Mr. J. F. Whitson, entertained the convention for some
time with lantern slide pictures of the work of road building
and colonization in Northern Ontario, and also many pic-
tures of natural scenery in the northern and western parts
of Ontario.

Wednesday Session.—Mr. C. J. Murphy, Toronto, chair-
man of the committee on land surveying, presented his re-
port including answers to the question drawer, which in-
volved the solution of many intricate points regarding the
legal method of procedure in certain surveys.

Mr. T. B. Speight, Toronto, read a paper on ‘“Surveys
in Certain Townships in the 640 acre Sectional System,’”
and some of the difficulties to be worked out where the
original survey was lacking in accuracy.

Mr. A. G. Ardagh, Barrie, read a paper on difficulties
arising from surveys made in double front concession town-
ships, and pointed out several cases where the procedure un-
der the Survey Act was not definite.

In the afternoon, Mr. G. A. McCubbin, St. Thomas,
chairman of committee on drainage, presented the report
which outlined improvements necessary for the good of the
public and the benefit of drainage engineers.

Mr, Alan M. Jackson, Brantford, read a paper on ‘“Per-
manent Street Grades,” which was heartily endorsed. He
advocated the fixing of permament levels in new subdivisions
in order that a builder might rely on having a fixed level of
street before constructing buildings on the adjoining lots.

Mr. E. D. Bolton of Listowel, presented a valuable paper
on the “Working of the Ditches and Watercourse Act,”” des-
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cribing the difficulties arising in proceeding and carrying
out drainage under this Statute.

Banquet.—The annual dinner of the asociation was neld
on Wednesday evening, at the Engineer’s Club, and was oueé
of the most successful dinners in the history of the associa-
tion. The guests included Hon. W. H. Hearst, E. Douglas
Armour, Frank Arnoldi, R. F. Stupart, F. C. Mechin, J. S
Bach, E. J. Zavitz,

Responses to the different toasts were both eloquent and
humorous, and the evening was enlivened with songs by
Messrs. Boyd, Phillips, LeMay, Leigh and Bartram.

On Thursday morning the association concluded
meeting by pasing resolutions, vote of thanks to all those
who helped to make the convention a success. Matters of = |
new business and unfinished business were attended to an< '
the election of officers. The following were elected :—

President, J. W. Fitzgerald, Peterborough ; vice-presidents
E. T. Wilkie, Toronto; secretary-treasurer, L. V. Rorke (re-
elected), Toronto; council of management (2 to be eleC.te'
by letter ballot), J. M. Watson, Orillia; E. D. Bolton, List-
owel; Jno. H. Shaw, North Bay; G. B. Kirkpatrick, Toron~
to; J. J. McKay, Hamilton; auditors, Jno. VanNostramd:
Toronto; A. E. Jupp, Toronto. ;

The meeting of the association is held on the second
Tuesday in February each year in Toronto.

its

- ——

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

Toronto branch of the Canadian Society held a very im-_
portant and well-attended meeting, Wednesday, February
25th, in the Chemistry and Mining Building, University '°
Toronto. Mr. C. N. Monsarrat, C.E., chairman aud Chie
Engineer of the Quebec Bridge Commission was the speake_r'
He gave an illustrated address .on the foundation work 1%
connection with the construction of the new Quebec bridg®
The paper was most interesting, and brought forth som®
very complimentary discussion. ;

The following meetings for the Toronto branch are 3" |
nounced :(—

Thursday, March sth—Discussion on the ‘“New Spec
fications for Reinforced Concrete.”’

Thursday, March 12th—Luncheon.

Thursday, March 26th—Address on ‘“The Proposed Tel;‘;'
minal of the T. and N.O. Railway System on James BaY’
by J. G. G. Kerry, C.E.

Thursday, April 16th—Luncheon. ]

Thursday, April 23rd—Paper on ‘“The Clays and cla!/.
Industries of Canada,” by J. Keele, B.A.Sc., of the Geol®”
gical Survey of Canada. ;

The luncheons will be held at 1 p.m., and the evenif
meetings at & p.m.

Members will be mnotified by mail as to the place
meeting’,

i~

of
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VANCOUVER BRANCH, CAN. socC. C.E.

v - saft
At the meeting of the Vancouver branch of the Canad?

Society of Civil Engineers on February 18th, there wasb‘;‘
discussion of the proposed Second Narrows dam and f
Pitt River Canal. The discussion brought out a variety =
opinions, as to the desirability, cost and effects of the P
posed works,
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Mr. J. H. Kilmer, engineer of Coquitlam, opened the dis-
Cussion, being familiar with both the projects and having
at different times studied plans and specifications for the
dam as well as much data dealing with the canal, having him-
self made one report on the latter. The canal, he said, was
an historic enterprise, having first been broached by Col.
Moody, Over 4o vears ago. The scheme was again resur-
fected some 20 years ago by Mr. David Oppenheimer and
associates, a company was organized for the undertaking and
ull Surveys made with complete details of construction.
hf?Se unfortunately had been lost but sufficient . data re-
Mained on which to base conclusions.

. The canal ‘could be constructed either with locks at
€ither end or with the placing of a dam at the Second Nar-
TOWs which would obviate the mecessity of a lock at Port
Oody. The completion of either or both would make avail-
3ble large areas suitable for industrial sites with rail and
Water shipping facilities.

Others took part in the discussion including Messrs.
artwright, Cameron, Webster, Creer and Matheson. In
Teferences to the canal, excessive cost in relation to the bene-
s were spoken of, and also the danger of it filling up from
Silt from the Fraser. Cost, too, was a feature in the dam
Onstruction with added difficulty from the depth of water
OVer a hundred feet in mid channel, and the debris swept
down by the mountain torrent which the Seymour Creek be-
Comes at times.

Its effect on the lower inlet was also regarded as an
mMportant feature. Opinion differed as to the effect the dam
Would haye on the tides, but the preponderance of ideas
:Eg’ned to favor the the'ory that the dam would lessen the
c0nur of the outgoing tide through the First Narrows and

Sequently increase impediments to the channel there.

- -_—————
PAPER ON SUBSTRUCTURES.

A On Thursday evening, 19th inst., John W. Doty,
‘M-Can.Soc.C.E., M.Am.Soc.C.E., of the Foundation Com-

S:nf" N_EW York, read a paper at a meeting of the general
80N in  Montreal of the Canadian Society of Civil En-

tglneep& The subject was “Building Structures, Built by
® Pneumatic Method.”

—_— -
ENGINEERING SOCIETY—UNIVERSITY OF
MANITOBA.

readA[: its regular meeting on the gth inst., papers were

of 14 y Me§srs, J. R. McColl and F. V. Woodman, members

b € society. The latter spoke on ‘‘Elevator Cogstruc-

h at Fort William” and the former on “Construction of
anadian Pacific Railway Red River Bridge.””  Both

niveer§ are members of the second year in engineering,
ISity of Manitoba.

—_—
ORGANIZATION IN ROAD BUILDING.

oro?:e Samitary and Highway Clujo of the University f)f
the F 0, a club of fourth year men in th?se t}vo courses in
dreSs:cu]ty of Applied Science and Engineering, were ad-
W at their semi-monthly meeting on the 215t inst., by
memb- cLean, C.E., ProvinFial Roadway Er‘lgmeer and a
mi5sioer of the Ontario Public Roads amd.nghways Cf)m-
lon i: Mr. McLean spoke on the esser'mals of organiza-
femp e road building, outlining the duties of the various
S of a road staff. Some time was taken up in dis-

'dé:SIOH after the lecture. Mr. J. A. P. Marshall is presi-
t of the club, '
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THE DEFINITION OF “CIVIL ENGINEER.”

A deputation representing the civil engineers of British
Columbia waited on the provincial executive council a few
weeks ago with a protest against that clause in the Munici-
pal Act which practically .gives the municipalities of the
province the right of interpretation of the term ‘‘civil
engineer.”’

They suggested that the definition of civil engineer
should be one who is a member of the Canadian Society of
Civil Engineers or of the sister organization in Great Britain,
or some society for which the qualifications for admission to
membership were recognized by ‘these two parent societies.
The Premier promised that the matter would receive the con-
sideration of the executive council.

EE——— o
COMING MEETINGS.

CANADIAN MINING INSTITUTE.—Sixteenth Annual
Meeting to be held at Windsor Hotel, Montreal, March 4th,
sth and 6th, 1914. Secretary, H. Mortimer Lamb, Windsor
Hotel, Montreal.

AMERICAN WATERWORKS ASSOCIATION.—-Thirty-
fourth Annual Meeting to be held in Philadelphia, Pa., May
I1-15, 1914. Secretary, J. M. Deven, 47 Slate Street, Troy,
N.Y

CANADIAN AND INTERNATIONAL GOOD ROADS
CONGRESS.—To be held in Montreal, May 18th to 23rd,
1914. Mr. G. A. McNamee, gog New Birks Building, Mont-
real, General Secretary.

—e--———
PERSONAL.

H. G. HUNTER, resident engineer for Canada of the
New York Continental Jewel Filtration Co., has been elected
to full membership in the Canadian Society of Civil
Engineers.

ANGUS McDONNELL, who has recently gone into
large contracting work on the Pacific Coast has, according
to announcements, secured from the Dominion Government
the contract for the harbor works at Victoria, B.C.

J. C. DUFRESNE, M.Can.Soc.C.E., M.Can. Mining In-
stitute, at present field engineer for Cummins and Agnew,
Vernon, B.C., has resigned from the latter firm and is re-
establishing his private practice at Penticton, B.C.

P. B. YATES. of Toronto, has been appointed engineer
and manager of the Hydro-Electric Power System of St.
Catharines, duties to commence on March 15th. Mr, Yates
has been connected with the Hydro-Electric Power Com-
mission of Ontario for the past five years, previous to which
he was in the employ of the Gould Storage Battery, Chicago.

ARTHUR H. BLANCHARD, M.Am.Soc.C.E., Professor
in Charge of the Graduate Course in Highway Engineering
at Columbia University, on February 14, 1914, delivered il-
lustrated lectures at the University of West Virginia on the
subjects :—“Park Boulevards,” “Bituminous Surfaces and
Bituminous Pavements,” “Wood Block and Stone Block
Pavements’’ and ‘“Modern Developments in Highway En-
gineering in Europe.” ®

GEO. D. MACKIE, formerly city engineer of Swift Cur-
rent, Sask., has secured the long-deferred appointment of
City Engineer of Moose Jaw, Sask. Some 40 applications
were received last fall and the work of selection has been
slowly, but carefully, proceeded with. Mr. Mackie has had
some 13 years’ experience in municipal work. He was with
the John Galt Engineering Co., at Winnipeg and Calgary
before taking office at Swift Current. A greater part of his
municipal training was acquired in Creiff and Clydebank.
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Each week on this page may be found summaries of 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.

21351—February 12—Extending, until the 15th day of
May, 1914, the time within which to complete the spur for
the Renfrew White Granite Co., Limited, township ot Ross,
Ont,

21352—February g—Ordering the C.P.R. to appoint a
permanent agent at Millett Station, Alta.

21353—February 12—Extending, until the 21st May, 1914,
the time within which to construct switching lead in the city
of Toronto, Ont,

21354—February 12—Approving revision in the location
of a portion of the C.P.R. Co.’s Columbia and Western Line
at mileage 0.45, Granby Subdivision, through Lot No. 1404,
Group 1, and Lot No. 332, Group 1 (Provincial Government
Survey, District of Yale, B.C.).

21355—February 12—Authorizing the G.T.P. to carry
traffic on the said portion of its main line of railway east of

. Prince Rupert, B.C., between mileage 301 and mileage 337.

21356—February 12—Approving, temporarily, G.T.P.
Standard Freight Mileage Tariff, C.R.C. No. 21, incorporat-
ing and superseding C.R.C. No. 19, by an extension of the
mileage thereof, to apply between stations in the Province of
British Columbia, between Prince Rupert and Wordsworth,
inclusive. ,

21357—February 9—Granting leave to the Hydro-Electric
Power Commission of Ontario to erect, place and maintain
its line across the wires and across the track of the C.P.R.
on Main St., Chesterville, Ont.

21358—February 13—Approving Plan ‘‘A,” showing
G.T.R, bridge No. 63, mileage 152.51 from Black Rock, over
public road at Golmesville, Twp. Goderich, Ont.

21350—February 14—Authorizing G.T.R. to reconstruct
bridge No. 52, at mileage 127.75 from Black Rock, on the
2oth District of its line of railway, Twp. Fullarton, Ont.

21360—February 13—Authorizing the C.P.R. to construct
a highway diversion in the S.E. % of Sec. 26, Twp. 3, Rge
29, W. 3 M., Sask.; and to construct, by means of a grade
crossing, the tracks of its Weyburn-Stirling Branch Line
across the highway between Secs. 25 and 26, Twp. 3, Rge.
29, W. 3 M.

21361—February 14—Authorizing the C.P.R. to construct
highway diversion in Sec. 1, Twp. 23, Rge. 2, W. 4 M., Alta.;
and to construct, by means of a grade crossing, the tracks
of its Bassano Easterlv Branch Line across said diversion
at mileage 111.3.

21362—February 14—Authorizing C.P.R. to construct
highway diversion in Sec. 9, Twp. 23, Rge. 1, W. 4 M,,
Alta.; and to construct, by means of a grade crossing, the
tracks of its Bassano Easterly Branch Line across said
Diversion at mileage 114.7 on said Branch line.

21363—February 13—Authorizing C.N.Q. Ry. to con-
struct, maintain and operate siding into sand pit at mileage
16.90, west of Joliette, for E. Dupuis, St. Julienne, Co. Mont-
calm, Que.; and to cross with such siding the said public
road to Bissonnette, at Station 66.70.

21364—February 13—Authorizing the C.P.R. to con-
struct, at grade, the tracks of its Swift Current Northwesterly
Branch Line, at mileage 160.89, across the tracks of the
C.N.R. Co.’s Goose Lake Branch at Mileage 210.12, in Sec.
20, Twp. 28, Rge. 5, W. 4 M.. upon certain conditions.

21365—February 13—Authorizing the Township of Mec-
Kim to construct and maintain a highway crossing over the
Algoma Eastern Ry. in Lot 11, Con. 4, Twp. of McKim.

21366—February 14—Authorizing the C.P.R. to construct,
maintain and operate branch line of railway, or siding, for
the Conger Lehigh Coal Co., Limited, Toronto, Ont., on
subdivision Lots 12, 13, 14, 15, 16, 17, 18, 19 and 20, lying
northerly of Vine St., Toronto, Ont.

21367—February 17—Amending Order No. 21172, dated
January 7th, 1014, by striking out word ‘‘Broadview’’ in third
last line of recital to said Order, and substituting word
“Brandon.”’

21368—February 17—Authorizing Kettle Valley Ry. to
carry traffic over portion of railway from Penticton Wharf,
in westerly direction, a distance of 17 miles, B.C. And that
portion extending northerly and northwesterly from Carml
to mileage 76.5, Prov. B.C., a distance of 30 miles.

21360—February 16—Rescinding Order of Railway Com-
mittee of Privy Council of Canada, dated Sept. 1st, 1899

21370—February 17—Authorizing C.P.R. to construct
spur for Henry Hope & Sons, of Canada, Ltd., in Park Lot
4, Tp. Lot No. 13, Con. 12, formerly Tp. of Monaghan_,,now
City of Peterborough, Ont., subject to certain conditions,
and rescinding Order No. 21232, dated Jan. 19th, 1914.

21371—February 17—Directing that C.N.R. reconstruct
its station building at Aberdeen, Sask., work to be ¢€om-
pleted by first day of July, 1914.

21372—February 17—Authorizing  C.P.R. to con.struct
road diversion in Sec. 26-21-5, W. 4 M., Alta., at mileag®
88.9 of Bassano Easterly Branch Line.

21373—February 17—Authorizing C.P.R. to construct
diversions of East and West road allowance in Sec. 2-22, aP
Sec. 34-21-7, W. 4 M., Alta.; and construct, by grade cross-
ing, Bassano Easterly Branch Line across North and Sout
road allowance between Secs. 2 and 3, Tp. 22 and Secs. 34
and 35, Tp. 21, Rge. 7, W. 4 M.
21374—February 17—Authorizing C.P.R. to construct
highway diversion, as revised, in'Sec. 20-21-8, W. 42
Alta., and to construct Bassano Easterly Branch, by means
of grade crossing, across said diversion at mileage 66.39-
ry

21375—February 17—Granting leave to C.P.R. to car’ 1
party of mining students of McGill University at Speclao
rate of $40.00 per capita for trip from Montreal, Que: tt
Rossland, Pheenix, and Greenwood, B.C., and return, oF ad
$50.00 per capita from Montreal to Vancouver, B.C., 3“_
return, including side trips to Rossland, Pheenix and Gr_eeﬁ
wood, B.C. 2. Granting leave to carry such party, if desiré H
over lines from Sudbury to Sault Ste. Marie and bac 21
rate of $2.75. And that any other parties desiring to traVv
for same purpose to British Columbia or any other minif
district, be granted equally favorable terms, until otherwis
ordered by Board. .

21376—February 19—Authorizing C.P.R. to constfui
Bridge No. 62.8 over Magnetawan River, near Byng Inlet
Ontario. 4

21377—February 18—Authorizing C.P.R. to use ap
operate Bridges Nos. 25.7, Laggan Sub. Div., Alta.; 92'%;
Boundary Sub. Div., B.C., Div., B.C., and 176.9, Calg?
Sub. Div., Alberta Div., Alberta.

21378—February 18—Making Montreal Warehousing Cc;;
a party to application of Montreal Board of Trade for aal
Order directing G.T.R. to put into effect at its MOnt?en
Elevator the same charges and conditions for ele"atloai
storage, and loading of grain into cars as are in force

its elevators at Georgian Bay ports.

; ines

21370—February 19—Authorizing G.T.P. Branch Llnez
Co. to construct road diversion in S.W. ¥ Sec. 24-1-3, """
M., Sask., at mileage 151.5 on Regina-Boundary Branch-

21380—February 190—Amending Order No. 21161, tas
Jan. 7th, 1914, by striking out words, “and G.T.R. C°'6urt
set out in letter of McCarthy, Osler, Hoskin & Har¢ .y
to Chrysler & Bethune, dated Jan. 6th, 1913,” in 3rd, 4id
sth lines of recital to Order, and by adding at end OF "o
recital words, “and the G.T.R. Co. of Canada, under 2 o
servation of its rights, if any, as a riparian proprietor:
objecting.”’ ted

21381—February 19—Amending Order No. 21139s dan ”
December 31st, 1913, by striking out word “SaskatchewﬁA'l'
where it occurs in said Order, and substituting woT
berta.’’ uCt

21382—December 12—Authorizing C.N.R. to Con?tz in
across nine (9) highways on its Alsask Southeasterly Lin
Saskatchewan.




