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THE WEATHER IN RELATION TO MUNICIPAL Mr. Kent stated that the C.P.R. would have, at the end

ENGINEERING. of this year, 2,100 miles of single track train dispatching
under the control of the telephone. This year alone the
C.P.R. have converted some 8oo miles of telegraph dis-
patching system into telephone dispatching system. It
is claimed that the telephone dispatching gives better
service, is more elastic, and just as safe as the former
telegraphic methods.

—_———_

—

Some of the most difficult problems for the engineer
in Canada are the result of our weather conditions. The
extremes of heat and cold and dry and wet develop con-
ditions, and make it very difficult to design plants and
carry on work. Commencing with this week’s issue of The
Canadian Engineer we purpose giving, for forty stations

throughout Canada, the elevation of those stations above £ TAMPING.*

the sea level, and the average temperature at these : 3

stations a year ago, with particular attention to the dates By J. A. Roland, R.M., Sioux City, Towi.

of the highest and lowest temperatures. Together with .

this we expect to be able to give the departure from the In looking back over the past fifteen or twenty years, 2

average. The engineer frfzquently wishes to know the | microscope is not necessary in order to discern great im-
probable temperature conditions of the next few weeks. | provements in all departments of the North Western.

One of t}}e best guides '{n this matter is the temperature The standard of track and equipment has gradually
of preceding years, qnd o th}s table we expect to be z.ible moved upward, and the standard of efficiency required of em-
to furnish him w1th'mf0rmatlon that may act as a guide. ployees has b,een ¢pegged ahead” from time to time, to

In the second issue of each month we have been | meet new conditions as they have presented themselves.

giving the precipitation of a number of stations through-
out Canada. It is the interest which has been taken in
this table of precipitation that has led us to follow it with
2 second table on temperatures, and we wish to thank
Dr. R. F. Stupart and his assistants in the Meteorological
Observatory, Toronto, for the assistance they have given
us in this matter and the cheerful manner in which they
furnished us with information.

-  ewt——

Engines of 150 tons are replacing the old so-ton locomo-
tives; 100,000 pound capacity freight cars are replacing the
old 30,000 Or 40,000 pounds capacity €ars; 100-pound rail is
replacing the so-pound and 6o-pound metal, and so on down
the line in all departments of the service of the road.

Track that was considered good fifteen or twenty years
ago, at a speed of twenty-five to thirty-five miles per hour,
with the comparatively light engines and cars, would be ab-
lsolutely unsafe to-day under the engines and cars now used,
ROAD.MAK[NG_ | and at a speed of fifty to.seventy miles per hour.

l‘ It must be admitted that track is the foundation of

In a recent issue of the “Daily Colonist,”’ Victoria, ) rallroad, and without a good foundation, track 0
B, M, HP. Bell; C.E.; ‘of Victoria, made some | maintained in the excellent condition required to-day.
very interesting statements on the question of road- With a well-built, sub-grade, a liberal coat of good hal:
puilding. There is, perhaps, no class of engineering in | last, ties of proper size and quality and rail of sufficien:
which the public are so interested as in the work of the | weight, it would seem that the responsibility of keeping the
highway engineer, and until the present there has been | track in good condition ress largely with the men whose
no engineering work carried on in such a haphazard way | duty it is to tamp the ballast under the ties.
as the making of new roads. Our system of surveys, | 1f there is any weakness in track repairs on the North
which require the running of block lines and placing the | Western to-day, that weakness lies in the tamping or lack
roads along these lines, irrespective of the contour of the | of it.
country, inevitably leads to unsuitable gradients, exceptl A few years ago but little tamping was done, it being
where the country is level. the custom to raise the track high, shovel ballast under the

For the first layout of a country the block system | ties loosely—and let the trains do the tamping. This prac
is the most suitable, but from a highway point of view | tice would invariably leave the track rough, as the settling
the p’roper procedure would be to first locate the roads | of the track would be very uneven, and does nat do at all on
and survey the lines afterwards. It is not so important | a modern railroad to-day.
that the lots be all the same size as that the farmer and \ In order to maintain track in good condition under the
the teamster shall have the highway placed where the | heavy traffic and fast speed to which it is subjected at the
grades are easiest and the road high, dry and firm. | present time, it is absolutely necessary to place it in perfect

Many sections of Canada are anxious for the rail- | surface, and if the raise is not in excess of one inch, to tamp
ways. Large bonuses have been, and are still being, paid | every tie with a modern and approved type of tamping ‘bar.
for railway construction, but we do think with the same ‘T'his refers to gravel ballast.
attention and a small amount of the same money spent _The North Western advertises t“the best of everything,”
on the location and re-location and construction of lead- | which should include tamping bars, but I sometimes wonder
ing highways that the transportation problem would be | f they are not being overlooked.
much simpliﬁed. | Being important tools on the section, they sh.ould be m_adc

With her scattered popu]ation and her wide terri- ‘ of steel, properly formed, and th.e blades .of different thick
tory, the highway problems of Canada assume immense | NEsses, so as to pass under the ties and disturb the old bed
proportions, but it would be a great saving if even now | 45 little as posssxble.' . (ks ):
the Provincial Governments were to undertake the re- Track foremen will find it a paying investment to exercise
location and construction of many of our trunk highways. patience and pers.stency in teaching their men the art of

- tamping, as Poor tamping always results in rough track,
EDlTORlAL NOTE. which means a reﬂegtion upon the ‘abili.ty and experience of
the foremen and a discredit to the qualifications of the road-

e

In an, interview at Halifax, James Kent, chief | master.

manager -of the C.P.R. Telegraphs, made a very iqter- iy ) . : ,
esting statement in connection with train dispatching. *From the North Western Bulletin, Feb., 1910
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TEMPERATURE CONDITIONS THROUGI‘IOUT
CANADA FOR NOVEMBER, 1909.

November 3, 1GI10.

Jlumbia, mean temperatures were from 2° to
10° below average; in Alberta, from 2° to 6° below; in
Saskatchewan, from 1° to 5° below; in Manitoba, from 1°
to 4° above average; in Ontario, from 3° to 6° above average;
in Quebec, between 3° and 4° above; and in the Maritime
Provinces, from 1° to 4° above average. Only three times
since 1340 has the mean temperature of November, 1909, been
exceeded by the mean temperatures of that month in any

other Yye€ar.

In British Co

ures recorded in each Province during the month of November, 1909, were:—

The highest and lowest temperat
__58° at Atlin on the 3oth.

61° at Calgary on the 4th,
—32° at Pakan on the 25th.

63° at Edmonton on the

Alberta ochalss daitanl Lemieius s

Saskatchewan .. ..s o« e oe e e Bt 62° at Estevan on the sth, —35° at Meota on the 2oth.

Manitoba | lu. s s s s tie s st 67° at Morden 01 the 4th, —29° at Carberry on the 21st.

ODEATIO, | 4lee e ieuale et it 74° at Huntsville on the 28th, __11° at Stonecliffe on the 24th.

QUEHEC |+« v oo el s RRTE IR 63° at Brome on the 12th, — 5° at Abitibi on the 24th.

New Brunswiclk: s Hes-Russ s 67° at Moncton on the 3rd, 13° at Dalhousie on the 4th and 16th
'12° at Truro on the 2oth.

at Truro on the 3rd,

Nova Sotia Sl RRaE 68°
Prince Edward Island{ =il 50° at Charlottetown on the 4th, »1° at Charlottetown on the 20th,
Temperature.
g )
n 2 N
= .
s g 1 5
2% 2 g £
R 5 &
& A >
£ bk & i
e . - O n AR ! w
= = A ~ o a 2 fa) =
Galden, BC. | 4o npennosndtams i 2,550 27.0 8 45.0 3 0.0 14 11.6
Kamloops, B.C. ..oeconseserss 1,245 35.8 + o.& 19 54.5 28 10.4 15 11.6
Maliainio, BiC. <osonainssarsntnsg 125 409 ey 10 527 28 20.9 14 1.1
Calgary, Alta, ....coossesmsesses 3,380 19.0. SehH) 25 56.0 29 —12.0 20 15.8
Edmonton, Alta. ...............:,158 13.7 SRios 26 56 2 —27 25 21.5
Bathbride, Alta, | foinves IR 2.8 . hguees 0 60.9 4 e 20 23.7
Medicine Hat, Alta. .............2,161 25.8 — 2. 25 63 5 e ] 20 18.6
Battleford, Sask. ..ceoevceccotctt 1,620 13.9 o 18 54 # —26 21 16.9
Indian Head, Sask. ..ooorsceo®r 1,024 179 s 18 57 2 —20 21 21.1
Reging, Sask. ™ . ced e svmes bsmal 1,885 17.9 e 0 24 59 3 —15 21 22.2
Saskatoon, Sask. ..eesececciiit 13573 g 8 54 3 27.5 21 19.8
Brandon, Man, ....eeeececertts 1,176 10-9 + o8 22 58.9 4 2T 21 24.7
Morden, Man. ....o.eoecestzs st 978 ZE AN e 6 67.0 4 A 21 21.7
Winnipeg, Man, .....c.cooo00" """ 760 24.8 4 0 34 59-4 s A i 21 78.8
Brantford, Ont. | .. sl gl 750 40 + 38 =7 68 i 4 24 18.8
Hamilton, Ont..  h.. . kes S itEgi 303 41.7 a5 34 o 5 18 25 11.3
Midland, Ont.  «.eensssonett®" 750 2 D Eph i 3 ol 7 24
Bart Arthur, Ont. - «sesisrsases 6k 1, ABE0 + 6.7 29 57 7 2 23 14.4
Peterborough, Ont. .eeeeset2"" 722 36.1 + 34 39 68 1 6 25 18.2
Tronto, Ont.  «.«ivehs sasnnssansd 350 406 et 68 63.8 o 13.7 24 15.6
Windsor, Ont. «.veceessrsenes® 624 45.7 + 6.6 35 68 15 26 24 14.3
Montreal, Que. ...oseeesertttt 187 36.5 +i%4 35 59-5 15 10.7 24 12.3
Sherbrooke, Que, «..cxwerer """ 624 70 NEll A 7 61.3 1B 12.1 30 16.6
Chatham, N.B. @ «cooooeeenser®t® 21 36857 L Al 35 615 4 14 20 14.8
Fredericton, N.B. .-ecevste®t®" 164 368 + 3.4 37 e 23 18 19 15.1
St John, NLB.  .oevesessurentes 70 40.4 Salh 3 g 25 2 19 12.0
Hallfair, N8, o..osivissits gy b R TR Gl pEe S Soi iggy et
Yarmouth, N.S. g DR AR 3 41.9 + 17 9 63.3 3 24.5 10 14.3
Charlottetown, P.E.I, «oocvereo 38 39-3 44 oA 59 4 21 20 1.6
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VARIATIONS IN MANILA ROPE.

Tests of rope made by the Plymouth Cordage Company,
of Plymouth, Mass., bring out some interesting facts re-
garding the differences in circumference and weight in a set
of samples supposedly of the same size. Twenty-two speci-
mens of ‘‘three-inch’’ manila produced by different makers
were tested. The variations in weight and size are shown
graphically in the curve below.

Of the twenty-two samples, just one was 3 ins. in circum-
ference, three were smaller, and the remaining eighteen
larger than their normal size. Assuming a weight of 13
pounds in a length of 5o feet as standard, one sample ans-
wered to these specifications, four were lighter, and the
remaining seventeen heavier.

<
o
L
[}
¥
]
> <
pofts’ | L e
s el AT R R B I”"';""‘F—v‘“ it
e T ccenfage Naviatio
| n| s\ke dn. Weﬂhfuf e |
o e T \\ngﬁapf ~T2@ Samples. W ! J
3 ;——T—T‘—i'—"* IR O, 5 I 2 IR T s L B
= lo_l 4 o T | St GA.“ 1 i 1f"o_éT<s‘r$ ade By
= O I R N L UL i LYMOUTH| |
! e T | | % | [CoRpAGE. CO,
15 A ML i SRR PRl Sl e ! T P ] O (o R T )
|23456703wn|z|3v+vs|s|7:srszozuai

Specimen TNumber

The average variation in weight was +7.85 per cent.
with a maximum of +22.6 per cent. and a minimum of
— .61 per cent. The variations in size were not only less,
but quite differently distributed. The average deviation was
+ 4.2 per cent. with a maximum of 4+ 11.6 per cent. and a
minimum of — 6.3 per cent. As will be seen by a glance at
the curve, in two cases the variation in size was plus, while
the weight variation for the same sample was minus, while
in one case the reverse was the case. Throughout the series
there appears to be little, if any, connection between the
weight and size.

These tests bring out facts which may, perhaps, be
familiar to the ropemaker, but to the average person they
are decidedly surprising. That a total maximum variation
in weight of 32.2 per cent. and in circumference of 17.9 per
cent. should be found in a batch of twenty-two samples of
3-in. rope is nothing less than astonishing. It is understood
similar tests have been made by the Plymouth Cordage Com-
pany. The publication of the results of these will be awaited
with interest. !

—_—-r—

RAIL JOINTS.*

By R. B. Rifenberick, consuiting Engineer, Cleveland, Ohio.

The perfect rail joint is at present purely theoretical,
~nd it will continue to be so, as long as wheel meets joint
in the fight for supremacy. A perfect rail joint is a joint
of few parts,.in which none of the parts could ever be worked
loose or worn under the loads applied on the joint. Such a
joint should be easily and simply connected to the rail, and
as easily disconnected when the rail has worn-out. It should
be capable of being applied to the second and succeeding
new rails, and have such strength that it will hold the rail

*Abstract of paper read before the American Street &
Interurban Railway Engineering Association, Atlantic City,
N.J., October 10-14, ‘1910.

ends as rigid as the balance of the rail. This joint in elastic
track construction must be rigid enough vertically to pre-
vent any deflection of the joint beyond the limit of elasticity
of the metal, and in a rigid or non-elastic track construction
it must be.rigid enough vertically to prevent any deflection,
cither temporary of permanent. In other words, this rail
fastening must hold the rail ends so that there will be no
bending upward or downward at the joint. It should require
no special form of rail, requiring no increase in the cost of
the rail itself. Present practice, based on past experience,
is a long way from the perfect joint.

An ideal practical joint is a joint embodying such of the
elements of the previously described perfect joint as are at
present practical, to the extent that this joint will equal the
life of the rail, and, it might be added, materially prolong
the life of the rail without any further attention to the joint
itself. The joint should require no maintenance during the
life of the rails which it connects and supplements. With
such a joint applied to the rail ends there would be no tear-
‘ng up of paving or paving concrete during the life of the
rail, for the purpose of making any repairs to or replacing
the joint.

The third element necessary to attain a perfect joint,
which is cited in the report of the committee, puts a burden
on the joints that properly belongs to the rail itself. No two
strips of rails rolled will, when cut up into rail lengths, and
the rail cut from one strip butted to the rail cut from the
other, have exactly the same Cross section and be of exactly
the same depth. It is this difference in the plane of the
heads of the two abutting rails that causes the cupping of
the receiving rail, and it is to prevent this gondition arising
and to remedy this defect, having once risen, that resort has
been made to grinding the heads of the rail. On a new
track, every joint, no matter of what form, should be ground
to a perfectly plane surface before the track is given over for
the operation of cars, or if this is not possible at the cime,
it should be done before cars have operated over the joint
long enough to start the cup in the receiving rail. No bolted
splice plate in use to-day will comply with this specification
for an ideal practical rail joint, for as yet there has been no
means of absolutely prevencing the bolts from working loose
under traffic. The development of the splice plate has been
toward a combination of the splice plate and rail base sup-
port. The three most prominent joints of this character are
mentioned in the report of the committee. Experience with
these combination fastenings has shown that while they are
a great improvement over the simple splice plate, they re-
quire more or less maintenance, and to make them more
efficient they should be capable of being stepped, so that
whenever a cup appears at the joint the fastenings can be
stepped and replaced and the cup ground out of the joint.
Of the joints now in service the forms that come nearest {o
this ideal practical joint are the cast welded, electric welded
and the Clark joints. Mr. Clark has had great success with
his joint, as has Mr. Kerwin with his cast-weld joint, for
the welding of which he has designed and uses a water
jacket to prevent the heating of the heads of the rail. In the
tracks of the Detroit United Railway, some 32 kinds of joints
arc used on 27 different sections of rail, ranging from the
18-'n. 4-hole 4-lb. strap plate to the 108-1b, 30-in. 8-hole con-
tinuous rail joint and the cast-welded joint. - Most of these
joints were inherited by the company from the several inde-
pendent .companies acquired by purchase or lease. Mr. Ker-
win has been experimenting in an endeavor to attain an ideal
nractical joinc, to maintain and add to the life of these joints
and the rails to which they are connected. In conclusion,
attention is called to a'very exhaustive report by F. C. Schmitz
to the Pennsylvania Railroad. This report appeared in 2
serial article in the Railroad Gazette of 1900 under the title
#Gome Notes on Rail Joint Fastenings.”” It treats at length
of the same problems which are being encountered to-day.



THE SANITARY REVIEW

SHOULD THE QUESTION OF pUBLIC HEALTH
BE SUBJECT TO THE VOTE OF
THE PEOPLE?

p—

In Canada at the present time an
by vote choose whether a proportion of
shall die of typhoid fever or escape.

} Again and again we have examples of communities
drinking absolutely polluted water, suffering from an
abnormally high typhoid rate, simply because a majority
of the people are ignorant, selfish, and content, and there
exists no legislative machinery making hygiene com-
pulsory.

: Education is compulsory-
neighbor is illegal and punishable. To purchase poison
and administer it to one’s neighbor is a crime. To
poison your neighbor’s water supply and kill him with
typhoid, and to poison your own water supply and kill
yourself with typhoid, are legal methods of committing
murder or suicide. Yes, legal, if when the time comes
to vote the money to prevent the murder or suicide the
community decides to keep the money in their pockets.

Towns could be mentioned galore where the people
know that the whole of their town site is sewage 1D~
fected. They know, and it has been pointed out time
after time, that the normal chlorine content of the ground
water is, say, eight parts in 1,000,000 ; and yet analyses
of the well waters show contents from 20 to 60 of
chlorine, accountable by nothing else than sewage.

We have in mind such a town not sixty miles from
Toronto, where typhoid is periodically breaking out;
where the Provincial | Boaré of tHEHGS have condemned
the water of practically every well sample sent to .the.m;
where they have an abundance of the finest dr}nklpg
water in easy and practical distance ; where the minority
of the inhabitants are alive to the situation; where the
council have spent several hundred dollars in formulating
and presenting a practical scheme; where the scheme
has had the full sanction of the Provincial Board of
Health ; where the whole town is held up and is stagnant
for want of a public water supply where, on a vote being
taken to spend a sum which would add two mills to the
tax rate, the majority chose to continue to drink Polluted
water, remain stagnant, and take a chance with the
typhoid lottery.

Nothing can be done except educate the pub
and re-submit another by-law in the future.
foolishness, communal suicide, and sacrifice to
cratic fetish!

If a man chooses to purchase arse
another, do you take time to educate
view of ethics? No; you hang him.

ooses to discharge its intestinal
mmunal stream,

y community may
its population

To shoot oneself or one’s

lic, wait,
Rubbish,
a demo-

nic and poisohs
him to a better

If a community ch

filth, laden with disease germs, into a €O

thus poisoning others, do you hang it? No; you cor;_

mence a slow process of education. You try to maxe
Rubbish! They are

them see the error of their ways: % their
never educated. You can no more mterpenetrate

minds with the principles of cause and effect than hyou
can make them complete bacteriologists- You can frighten
them—at least nature can frighten them by killing 2 few
Score, all in a bunch, with typ A

ging along. In spite of your Provincial
your experimentalists, your engineers,

Boards of Health,

and your few ¢

hoid. And SO it goes jog- |

n-| voice and

lightened citizens, it is the shadow of death that really
does the trick.

So, in this so-called ““reasoning age’’ tragedy ap-
ars to be the whole road to enlightenment. Peace is

pe
and health the product of the fear

the product of war,
of death.

The information flashed with limelight distinctness
by Dr. Hodgetts that the typhoid death rate of Canada
is 35.5 as compared with 6.2 in Scotland and 11.2 in

England, calls for a thinking halt.

In England and Scotland the people are not called
upon to vote on the privilege or otherwise of poisoning
streams with the germs of disease. A community is
served with notice to comply with the law. Non-com-
pliance means punishment and heavy fines. At the pre-
sent time there is only one Province in Canada whose
laws make ‘‘stream pollution prevention’’ obligatory, and
that is the new Province of Saskatchewan. Here no
community can raise debentures for the laying or exten-
sion of a public sewer until the law regarding the pre-
vention of water pollution by sewage is complied with.
This simply carries with it the necessity of installing a
sewage purification system with a sewer system where
required, otherwise the community cannot get the funds
to build the sewer, which would lead to contamination.

What the Health Committee of the Conservation
Commission will really do we cannot pretend to say.
There is talk of river sanitary surveys, of a central
pacteriological station, of increased administrative ma-
chinery, of a Federal council handing out advice to
Provincial Boards. What will all this do? Probably
publish blue books, which only a few will glance at,
cause meetings and talks between men who have meas-
ured every square inch of the subject. And, greatest
thought of all, educate the public, that illusory, never
myself, never yourself, that irresponsible, non-get-at-
able ideal quantity which constitutes the excuse of every
enervated politician who would rather think than act.

All that we have mentioned as probable work of
the committee is good in itself, but it must give birth
to a practical,clive enactment, commencing with the

words, ‘‘Thou shalt not.”

Last year we experienced zephyr-like vibrations,
caused by the announcement of a Dominion Act in Senate
to prevent the pollution of navigable waters and waters
entering the same. We followed the discussions of that
august body until we got befogged in the mysteries of
the British North America Act, and acute reasoning as
to whether all Canada or only the Provinces were re-
sponsible for stream poisoning and its prevention, and
that the Federal Government’s powers only applied to
pollution by sawdust and not to sewage.

But, let us get back to the subject of this article, .
«Ghould the Question of Public Health be Subject to
the Vote of the Public?”” We certainly conclude with a
negative answer. The public may choose whether they.
will ride in street cars or walk, whether they light their
streets with gas or electricity, whether they pave them
with wood or macadam, and in all such kindred subjects
of public utility. But as to continuing any method which
means communal suicide and the poisoning of the
stranger within its gates, the public must be denied a
State intervention supervene.
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THE DISPOSAL OF CHEESE FACTORY WASTE.*

A considerable amount of putrescible organic matter is
daily to be got rid of by cheese factories. In some cases for
want of drainage facilities it is allowed to accumulate about
the factory, in others it is discharged into streams to drag
its filthy course sometimes a considerable distance below.
This is unsanitary. In consequence of the bad odors en-
gendered and the filthy surroundings the factory hands be-
come careless, the milk is not handled in a cleanly manner,
the milk producers get into slovenly ways and produce dirty
milk. Flies are encouraged about the place (often they
swarm). If the discharge is into a stream the water below is
contaminated and is not good for man or beast.

In order to decide on the most representative factory in
the east and in the west of easy access and to study the
problems involved, factories in five districts, the Niagara, the
Woodstock, the Stratford, the Colborne, and the Campbell-
ford districts were visited to the number of twenty-five. These
factories varied in size from those capable of handling 5,000
1bs. of milk a day to those with facilities to handle’ 30,000 lbs.
a day. Thanks to the untiring energy and enthusiasm of the
dairy instructors these factories were almost invariably in very
On all hands those who know would
been during the last

fair sanitary conditions.
tell you that the chief improvement had
few years and yet one could frequently locate the factory by
the characteristic odor of the whey tank and the accompany-
ing dirty areas.

|
The quantity of water used for cleansing in the various
factories was great or small. not in proportion to the quantity
of milk handled but to the quantity of water available. )
Most of the factories were situated well away from habi- |

But many of them were a nuisance at greater or

distances on account of the pollution of the ditch or\
i |

less
stream receiving the waste.

Much fat runs off with the water, and this takes a long\
time to purify and sticks to much on its way down, and gives |
rise to very foul odors. In the summer time when the streams
are low, the small quantity of water used is not sufficient to
dilute the waste or to flush it away. \

Every cheese factory visited was provided with a steam |
boiler for power, for sterilizing and for hot water.

To realize the problems involved one should follow the
process of manufacture. After the curd in the vats has suf-
ficiently formed and reached the necessary #acidity, the whey
is strained off. In most factories this flows over the floors
and back into the drains to the whey tanks, carrying with it
any dirt that lies on the general floor of the factory. Many
of these are of cement and well constructed, and drained to
a sump, to be pumped or run directly into the whey tanks.
Some are of wood and well caulked and swollen by being
kept moist, and drain off well to the tank. Some are defec-
tive, and the whey runs under the floors and all about, re-
sulting in filthy conditions. The whey tanks are often too
small, the pipes leading to them are too often defective and
leak, so that soaking of the ground in the neighborhood is
common, and when putrefaction takes place a nuisaice
results. Flies are encouraged, and are a great source of
danger and annoyance. In the springtime, when the farmers
are busy and are short of p'gs to feed and the roads are bad,
the whey is not carried away for two or three days at a time;
then also on Monday morning, when the Sunday as well as
the Monday milk is done, overflow into the neighoring water-

*From the Annual Report of the Ontario Provincial Board
of Health for the year 1000.

)

courses becomes mnecessary, with the consequent nuisance.

After the curds are transferred to the sinks for turning over
and draining, the vats are flushed out onto the floors, the
floors are flushed off. In most places this is run off into
the watercourses and constitutes the greater part of the
sewage of the factory. The only legitimate reason for not
putting it all into the whey tank is that the water quantity
would dilute the whey too much and thus reduce its food
value, but beyond its flavor there is comparatively little food-
stuff in it in any case. There is an objection to carrying
water by horse-power back to the farms. To object to it on
account of the dirt on the floor is hardly reasonable, for the
first whey rids the floor almost completely of dirt.

The curds are now rarely washed in the process of manu-
facture. During the various turn-overs they receive, more
whey and much fat runs away. This all goes to the whey
tank. During the pressing of the curds more whey but very
much fat is squeezed out. In some factories this fat is made
into butter and realizes a fine bit of pin-money for the cheese-
maker. The rest of it reaches the whey tank. Then
all the utensils are washed up usually just with hot water, and
this water runs away to the tank or into the watercourse.

INNERKIP CHEEST TRACTeRY
WASTE TREATMENT EXPERIMENT®
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The towels, head cloths and large sheets used are washed
in water with the aid of some cleansing compound. This
water now becomes sewage, SO that we have whey, diluted
whey, dirty water and wash-water to deal with.

Much by-product could be saved. From the dripping
from the presses much good butter might be made. When
the whey is collected without floor washing, the fat might
very profitably be collected and rendered into very useful oil.
It has been suggested by some that it be separated by the
centrifuge and made into butter. When the whey is to be
used for food the feeders might object to this diversion of
the fat.

In small factories when the least amount of water pos-
sible is used, for washing, and in Jlarge factories when only
the first washing is to dilute the whey all should be run into
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the whey-tank and all used as food. The dilution would be
s only the slightest

l_egligible. The extra amount of dirt &
Since most has been washed in by the first flood of whey. In
§0{ne factories the whey is carried away in barrels, in others
it is carried back to the farm in the milk cans. This is the
only legitimate reason for separating the washings from the
"hey-. A far more serious objection to using the cans is the
carrying of infections, of bitter yeasts, objectionable bacteria,
and pathogenic ones from the mixture in the common tank to
all of the farms, for it is very raré that the washing of the
cans themselves is very efficient, not to speak of sterilization
of them before putting the new milk in. The factory then
runs the risk of turning out defective cheese, and the disease
of one farm is carried to the others. All of these objections
C(_’Ul-d be quite easily overcome, as has been done at the Inner-
kip f?CtOT)’, by heating the whey in the tank up to about 175°
F. with exhaust steam from the engine or by steam directly
fr.om t.he boiler. Not much is required, and a few perforated
bipes 1n whey tanks to let the steam into the whey is all that
Its ne.eded, The advantages are these: The spread of infec-
oW 15 _‘Zhe‘:ked, the whey is brought home hot (an advantage
Ebfeedllng.), the.hogs are saved the possibil.ity of develqping
2 erct} osis until such times as the formidable machinery
at will be necessary to fight tuberculosis in cattle can be
got going.

CoLBORNE Y 7
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much water the case is different.
t must be treated.
1t to handle; the
finely divided

Retention in

In those factories using
If the waste is not to become
The proteid material in it is not difficu
Sugars are not, but the fat which is’ in &
emulsion presents a good deal of difficulty.
storage for 48 or 72 hours, and. the putrefaction that takes

Place will separate much of the fat; allowing it to rise to the
is not wholly sufficient,

a nuisance i

s ! A
f“fface. But this longer time even
or putrefaction takes place slowly.
Longer retention means expensive tankage. In both of
tention, and to

thes ¥

fl}.e_se factories we have tnied a 48-hours T€ iy

avor the reactions as much as possible, we have taken a(,i'
ditions that

Vantage of as many of the possible favoring con :

We could. The tanks are divided into ceveral communicating
compartments by baffle boards, 5O that everything t
fall to the bottom will remain there and all that will float will
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that it will empty from the

be held, the outlet being so placed
fluid between the sediment and the scum.

Sandy land was available in both places (one made, the
other natural). This was used for intermittent land treat-
ment, but by subsurface irrigation so as to avoid the en-
couragement of flies, the unsightly appearance and the odors

of putrefaction.

Both plants have given satisfaction.
no nuisances about either factory. That specific cheese
factory odor has- disappeared from both localities. During
the last two years the flies have been a considerable nuisance
in other localities., In these two factories they have practic-
ally been absent, and whereas before very legitimate com-
plaint was made about the streams below, no nuisance exists

in this regard.

The same type of plant has been in
factories selected.

These plants con
partmental retention reservoir or
hold two average days’ discharge. From the retention tank
the now ‘partially-treated whey passes to a discharge reservoir
(or flush chamber). This ¢‘fush chamber’” is of a capacity
sufficient to hold one-half day’s quantity of sewage. It is
provided with a float indicating when this level is reached.
A hand valve is provided to liberate the fluid. The next part
of the plant is an «Intermittent land filtration bed.”” (The
land in both case€s is of a very porous sandy character,
through which fluid drains away quickly). This is of a size
corresponding .to the quantity of sewage to be treated, taking
cuch land to be able to treat such tank effluent at the rate of
approximately 25,000 gallons per acre per day. The sewage
is not poured onto the surface of this area, for of necessity
the areas are within a hundred feet of the factories. If the
discharge was made on the surface, odors and unsightliness
would obtain, and besides flies would probably be attracted
To avoid all this we have placed garden
some two feet apart over the whole
We have used four-inch tile (ordinary field tile). These
d one-half gallon each. The number then
5 easily calculated out.
through

There have been

stalled at each of the

sist each of a concrete elongated com-
tank of a size sufficient to

in large numbers.
tile subsurfacelly in rows
area.
approx;imately hol
r:quired for one half day’s supply i
Now whatever is left of the sewage after going
this plant into the nearby stream is practically pure water.
The long retention adopted in these plants in the sedi-
mentation tanks, was done with the idea of encouraging - all
the sedimentation possible and all the separation of floating
m~aterial, especially fat that could be done within practicability_
Wh=y, when undergoing putrefaction gives rise to a consider-
able quantity of acid, especially if it is so confined that the
acid does not get away. This acid is a considerable inhibitor of
ary putrefactive bacterial activity, so that time must be
help out. But the putrefaction which takes
place, the emulsion sustaining nitrogenous material is de-
composed, thus liberating the fat. This then floats to the
surface. With larger tank capacity and dilution much could
be done tO encourage this process, but then one gets into
construction, and cheese factories cannot go

this would entail.

ordin
called upon to

expensive tank
to the expense
petailed pescription of the Innerkip Plant.

The daily discharge of waste at this plé.nt averages 1,000
gallons.

The tank Proper is 12 feet by 5 feet 6 inches by 5 feet in
depth and calculated to hold approximately 2,000 gallons,
so as to give a tWo days’ retention. -

The flush tank or chamber at the end of the former tank
is of a size sufficient to hold 500 gallons: To indicate this

to the factory operators a

float is provided. A hand valve is
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provided whereby the collected effluent may be discharged.
The valve consists of a tapering heavy lead stopper fitting
into a concrete ring and is ‘operated by a handle from the
top of the tank. It has worked very well. On’ account of its
softness it fits very snugly. We did not adopt a copper auto-
matic valve in fear of the action of the considerable quantity
of lactic and other acids in the effluent.

if the ends of the tile rows are opened up. The grease in the

One thousand four-inch field tile were placed in rows two
feet apart to receive the now half treated sewage, and thus
distribute it evenly over the whole.area so that each portion’
would do its share in the final disposal. It is quite admitted
that the bed is overworked, but it is only for five months in
the year that the plant is required to be in operation. The
rest during the next six or seven months is expected to re-
sore its efficiency, and the experience of the last two winters
has sustained this expectation. ;

The tile is buried under 10 or 12 inches of a very sandy
soil, which in this case had to be hauled from a distance to
make the bed. The soil in the immediate vicinity of the
factory where the sewage could be conducted by gravity was
heavy clay and not suitable for this sort of work.

The plans 1 and 2 will show in detail the construction
of this plant.

Detailed Description of the Plant at Colborne.
The daily discharge of sewage from this factory is from
200 to 250 gallons.

The sedimentation tank in this case is 9.5 feet by 2 feet
by 4 feet in depth inside measurement, and calculated to hold
approximately 450 gallons, or two days’ discharge.’

The flush chamber is constructed like the one at Inner-
kip, with a capacity of about 150 gallons. The valve and
float are the same as at Innerkip.

The subsurface irrigation is carried on through 300 four-
inch farm-tile, buried from 10 to 12 inches below the surface
in a good, porous, natural soil.

The plans 3 and 4 will show in detail the construction of
this plant. :

These plants have now been in continuous operation dur-
ing two seasons. :

At the end of each season the first compartment in each
had about one foot of scum on the top and about one foot
of sludge at the Lottom, the next chamber had about six
inches of scum and the same of sludge, the mext about two
inches of scum and the same of sludge; the last chamber had
only about one-half inch of scum and about the same of
sludge. The effluent passing into the flush chamber was still
turbid and contained some suspended matter, but was much
less turbid than the fluid in the grit chamber or first com-
partment,

The odor was bad when the cover was lifted, but was not
noticed in the factory, for the vent pipe was carried to above
the roof, and escaped high enough up. The scum if rendered
down ought tosyleld quite a quantity of good fat for, say,
tannery purposes. The sludge will have to be taken out or
buried or disposed overland. Itis all organic matter ; never-
theless it has not disappeared, as it was once claimed by septic
tank promoters would happen. But one cleaning a year is not
a hardship. It is localized and not all over the neighborhood.

No trouble has been experienced with the tile. However,
they were not without deposit in them. They contained about
one-quarter of their capacity of sludge, made up of little
pieces of casein and fat chiefly. The earth about the tile was
not sludge at all.” The inside of the tile was greasy through-
out their circumference. This sludge can be cleared out from
the flush tank by using two or three quantities of clean water

e e
e e

pipes can in great part be removed then by flushing with boil-
ing water, thus avoiding the necessity of removing the tile,
which we quite expected to have to do every two years at least.
Standing over all the winter after this was done would about
complete the removal of the fats from the inside.

When butter-making is being done there is no sewage
being produced necessitating the use of the plant.

At Colborne the results are precisely what were found at
Innerkip.

Bacterial treatment in these two cases has not been able
to remove all of the organic matter, but has removed much,
but with some mechanical aid has given excellent practical
results,

From the above the conclusion is justified that when little
water is used sewage disposal is not necessary. All of the
washing and the whey, if whey tanks enough are provided,
should be hauled away to supplement hog feeding. Any in-
fection or ordinary dirt in it can be rendered harmless by a
simple sterilization.

The laundry water would be dangerous on account of the
alkalies used. This water could be efficiently dealt with on
the ground of the neighborhood, provided it is not discharged
on the same spot each time it is thrown out. It is not greater
in quantity than the laundry water of an ordinary fair-sized
household. If a large quantity of water is used, the whey
would be too much diluted. The washings and flushings
should be treated. The method employed at Innerkip and at
Colborne, though not perfect, would fill the requirements in
nearly a perfect manner, at least for all practical purposes.

_—ea o

A SIMPLE METHOD OF WATER PURIFICATION.

The Ontario Provincial Board of Health have issued the
short circular here reproduced. The recipe is the outcome
of experiments made by Drs. G. G. Nasmith and R. R.
Graham.

In connection with the recipe a short word of warning
is necessary. Chloride of lime is the base which: is relird
upon to produce the free chlorine necessary to act as a germi-
cide. The amount of free chlorine obtainable from chloride
of lime is by no means a fixed quantity. The lime mav
contain any quantity of chlorine from practically nothing to
between 40-50 per cent.

The recipe appears to be based upon a chloride of
lime containing about 30 per cent. available chlorine.
well to warn householders that they obtain chloride of lime
which is fresh or has been stored under due protection. and
in connection with which a warranty can be given by the
vender.

Chloride of lime very soon loses its efficiency as a dis-
infectant if exposed to the air or kept in a damp place.”

Cony of Recipe,

A level teaspoonful of chloride of lime should be rubbed
into a teacup of water. This solution should be diluted with
three cupfuls of water, and a teaspoonful of the whole quan-
tity should be added to each two gallon pail of drinking water.
This will give .4 or .5 parcs of free chlorine to a million parts
of water and will in ten .minutes destroy all typhoid and
colon bacilli or other dysentery-producing organisms in the
water. Moreover, all traces of the chlorine will rapidly dis-
appear.

This method of purification has been tesced with Toronto
Bay water inoculated with millions of bacteria. Every germ

It ‘is.
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TEEL REFINING.

—_—

By D. F. campbell.

ELECTRIC S

—

y for the refining of steel has now

The use of electricit
etallurgical PrOCESSES,

taken its place amongst established m
and many papers have been written on the subject of electric
furnaces, but the author proposes 10 discuss briefly the
general aspects of the subject, and what he considers the
probable and possible developments in the immediate future
in England. The electric furnace is at present used in vari-
ous works for the refining of steel from the Bessemer con-
verter in the manufacture of rails and all classes of railway
material and castings, and more commonly in connection with
the basic open-hearth process for the manufacture of various
products of intermediate quality; castings 2
all kinds. These are the purposes for which it has been most
widely adopted notably in America, Germany, and France,
though it is also used for melting and refining charges of cold
scrap of cheap quality for the manufacture of tool steel and
small castings and its high efficiency is 1oW generally
:cknowledzed. The refining of steel that
melted was the first use to which the electric furnace Was
applied commercially; but now that single furnaces have
been producing over 200 tons 2 day for more than 16 months,
it is obvious that the field for the process has widened, and

already many furnaces are in construction 0T operation 11
this country.

The author is of opinion tha
especially suitable, and will be widely adopted,
of work in which raw materials of a high degree

are now used.
A wider application for rails and sections may occur when

working in connection with the Talbot furnace for the
charge can be taken to the electric furnace as Soon as the
carbon is down, and the necessity of removing the S“IPh‘_”
and getting a teeming heat is avoided, and this is done in
the electric furnace both economically and completely. Thus
the capacity of the Talbot furnace is substantially increased,

and this covers the greater cost of clectric refining-
of a basic open-hearth plant, using
40 per cent. of scrap, a

removed to the electric

tthe electric furnace is
for any class

of purity

Again, in the case
6o per cent. of molten pig-iron and
4o-ton furnace might have 15 tons ;
furnace for refining, and 2 similar charge put 1n eve?'y t.WO
hours. Thus the capacity would be increased, the quality 1m-
proved, and in addition, 2 reduction in the cost of raw ma-
terials can also be made in some cases, as @ low quality of
pig-iron can be used. _

v Similar conditions occu
with an open-hearth plant
thoroughly dead melt and ex
while the commonest raw mateé
completely. This gives economy
and runners, and also in the reduc

R e T

when working in conjunction

ing castings,
treme Auidity:can
rials can be used, and refined

both in the amount of grits
tion of wasters: Even 1n

*Read before the Iron and Gteel Institute.
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the case of foundries engaged in ordinary open-hearth cast-
ing work, in which the margin of profit is now exceedingly
small, the electric furnace is considered necessary for an im-
while in a small foundry making light
crucible steel, an economy of
several pounds per ton may be expected to result from the
adoption of the electric furnace, judging from the reduction
of the costs in works in Germany where crucible furnaces
were replaced by this process.

There is little doubt that crucible steel, Swedish billets,
and products of intermediate quality, such as are used for
the Sheffield trade, and by tube-makers of Staffordshire and
South Wales, can be economically replaced by steel refined
by electricity, and made in Middlesbrough, Cumberland, or
the larger steel-works in the Sheffield and Rotherham dis-
tricts.

The use of the electric furnace is mot likely to become
¢ rail steel manufacture at the present time, except
the conditions are exceptional. In certain
such as South Chicago, it has been adopted for that
to the economic conditions, notably the
r ores and the demand for better

provement in quality,
and intricate castings from

general fo
in cases where
cases,
purpose, owing
scarcity ‘of good Besseme

nd tool steel of |

had been previously,

rails. The electric furnace in such cases may save Bessemer
plants from the scrap heap, or, at any rate, prolong the life
of present installations, and at the same time make it pos-
sible to produce rails of a quality better than the best open-
thus avoiding heavy capital expenditure.

e almost any degree of refining can
be economically effected, and the removal of sulphur, phos-
phorus and oxygen is especially easy. This is probably due
to at least three causes: (1) The intense heating of the slag,
which is the place at which refining takes place. Owing to
this high temperature and the extreme fluidity of the slag,
the rate of refining reaction is very great, because the velocity
of reaction rises Very quickly for high temperatures, and not
in direct proportion to the temperature. (2)LThe extremely
basic slag that can be kept in a very fluid state, and the
calcium carbide formed by the action of the arc on the cal-
careous slag, are especially advantageous for desulphuriza-
tion. (3) The violent motion of the steel, which results from
roduced in the bath due to the two
intensely hot areas caused by the arcs below the electrodes,
increases the volume of steel exposed to the hot and fluid
ence the rate of refining.

use of the electric furnace
converter is to charge the

| hearth steel,
In the electric furnac

the convection currents P

slag area, and h
The usual procedure for the

in connection with the Bessemer
steel, holding back all slag in the ladle after putting on the

bottom of the furnace lime and mill scale or iron ore. This
produces an oxidizing ©Or dephosphorizing slag, which may
be carefully skimmed oT poured off. On the bath of steel
carbon is thrown to carburize to any required degree, and
then a second highly basic and desulphurizing slag is added.
The arc acting on the calcareous slag produces calcium car-
bide, which may combine with sulphur to form calcium sul-
phide. As neither gases nor air enter the furnace, and the
conditions are almost completely reducing, no sulphates are
formed, a dead melt is easily obtained, and when the slag is
molten and the requisite heat obtained, the steel is teemed.
In the open-hearth or any oxidizing furnace these reactions
cannot take place so completely and efficiently.

With steel from the basic open-hearth furnace, the pro-
cedure is similar, but when the quantity of phosphorus’to be
removed is small, it is only necessary to use oneé refining slag
for the elimination. of sulphur and any small  amount of
phosphorus remaining: The usual practice is to put the
carbon necessary for carburizing in the bottom of the
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furnace and then add the steel, and the basic slag materials.
As soon as the teeming heat is obtained, the necessary ferro-
alloys are added and the steel will be completely refined.
Another point of interest is the rarity of blow-holes in
electric steel when properly made, and this leads to the ques-
tion of the cause of these troubles. It is well-known that any
ingot of steel when placed in a vacuum evolves nitrogen, and

this is about equally true whether it be made in the crucible, |

the Bessemer converter, or the electric furnace. Blow-holes
contain nitrogen, but this is probably mot the cause. It is
far more probable that they are due to the combination of
oxides with the carbon in the process of cooling, and that the
carbon monoxide so formed at a high temperature causes
blow-holes in the cooling steel, and owing to the diminution
of volume of the carbon monoxide on cooling, a partial vacuum
is formed, and nitrogen is sucked into the blow-holes. In
electric steel, oxides do not occur in any quantity, and con-
sequently the prime cause of blow-holes is reduced.

Again, the quality of electrically refined steel is better
than a material of similar chemical composition made in any
oxidizing furnace. =~ This is probably due to the reducing
conditions under which it is finished.

It must not be forgotten in discussing these special quali-
ties of electrically refined steel, that some inferior material

. . . |
has been made by incompetent melters or ineffective furnaces,

and that the electric, just as much as any other furnace, re-
quired trained men, and most careful designing by
metallurgists who have made a special study and had prac-
tical experience in this subject.

The question of the cost of applying this process, which
must be considered before all others, is more difficult to
discuss generally, owing to the great variety of conditions.
The following are the chief points, all of which must be
carefully considered in each particular case:—

(1) The possibility of saving in cost of raw materials
since the best qualities of steel can be made from impure raw
materials. For example, in the case of refining steel from
open-hearth furnaces in the South Staffordshire district, the
use of local pig-iron as compared with hematite iron would

effect a saving of several shillings per ton owing to the high
railway rates.

(2) Possibility of increasing the output of present
furnaces by the addition of electric furnaces, with
improvement of product. For example, in the case

of Talbot and other open-hearth furnaces, where a large
expense is incurred in the removal of sulphur and getting a

teeming heat, the steel can be advantageously transferred to \

an electric furnace for desulphurization and the output ma-
terially increased. ~The Talbot or other tilting furnace is
especially satisfactory owing to the facility with which charges
can be transferred to the electric furnace, whenever required.

(3) The cost of power and possibility of using blast-
furnace or coke-oven gas, exhaust steam, etc. will be the
determining factor in regard to deciding whether, in the
manufacture of steel, electric refining can be economically
adopted. In the case of cheap power or valuable products,
scrap may be economically melted and refined in the electric
furnace at a current consumption of 700 to 8oo kilowatt-hours

per ton, or if the price of power be high, the steel may be |

merely desulphurized and deoxidized, after melting and de-
phosphorizing in a basic furnace, with a power consumption
of 100 to 150 kilowatt-hours per ton. '

(4) The possible reduction of capital expenditure at
certain works where the present products are not sufficiently
good for modern specifications. This may involve the entire
ré-organization of the works, but it is often cheaper and more

v

efficient to add an electric furnace to a Bessemer plant, than
to replace the latter by open-hearth furnaces.

The author does not Wish to compare the different types
[of electric furnace in this paper, but the figures given are
| taken chiefly from Héroult furnaces in America, England,
| and France, as this type has been far more widely
adopted, and is used in larger units than any other, and
single furnaces are now refining 250 tons per day. This
| furnace is similar to a basic open-hearth furnace, and seems
! to present more simplicity and to embody more of the desir-
able features of electric furnace design than any other, which,
.in the author’s opinion, are— '
% (1) The best basic open-hearth design should be follow-
| ed as closely as possible. A bottom homogeneous and solid,
~and banks free from embedded elecirodes, are important,
‘\ and above all simplicity of design.
1 (2) All electric mechanism, in the form of generators,
| transformers, etc., should be entirely separate from the
ifurnace, should work under ordinary conditions of standard
| electrical practice, and should be of standard design, so as
| to avoid all unnecessary risks and complications.
\ (3) A high power-factor must be maintained, thus re-
| ducing the capital cost of machinery, and increasing the
| general efficiency of the power-house.
(4) To.avoid excessive cost of refractory materials, the
i roof should be protected from the direct radiation of the arcs
iby the electrodes themselves, and the intensely heated area
| of slag should be as large as possible, to increase the surface
| of refining action. The Héroult furnace has an advantage
| over the open-furnace in that the heat is applied to the centre
of the bath, so that the banks are not quite so hot as the
‘middle of the furnace and the wear of refractories is conse-
| quently less.

‘\ (5) The heat should be applied to the slag, as in the
| basic open-hearth furnace, and the tempe{anure of the slag
' should be maintained above that of the steel, which allows of
iextreme basicity and fluidity being obtained and gives an in-
tensely active refining action. The conditions in the furnace
should be oxidizing, neutral or reducing, at will.

| The adoption of electric refining will cause some re-
&adjustment in the steel trade. As soon as the Sheffield steel-
| melter has become acquainted with the process, and ac-
customed to the working of electric furnaces, electrically re-
\ﬁned steel will largely replace ordinary crucible steel. This
‘» has already occurred in Germany and America, where electric
\furnaces are used to make all classes of special and ‘high-
speed steels, the usual practice being to refine metal from a
| basic open-hearth furnace. Large crucible plants and small
open-hearth furnaces engaged in the manufacture of small’
\and intricate castings such as motor-car parts, etc., may be
| replaced by electric furnaces, because the high degree of
]ﬂuidity and dead melt obtained is especially advantageous.

‘\ In many cases manufacturers of axles, guns, and tubes
will abandon the use of Swedish raw materials, and refine
| steel made from low-grade ores, thus reducing the value of
high-grade ore deposits and the quan'tity imported ; for, by
the use of electricity, Cleveland stone will proi;luce a steel
equal to the best hematite ores. The capacity of many Ta]b@t
and basic open-hearth plants will be increased and the quality
of the product improved, while much of the power that is now
going to waste will be utilized for steel refining.

From the electrical engineer’s point of ‘view the electric
furnace is an attractive load, as it is more or less in con-
tinuous operation. In the case of the Héroult furnace the
power factor is 0.88 to 0.90, though much less with large in-
duction furnaces. Single, two, or three-phase current of any

Germany,
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frequency from 20 to 60 has been used without any difficulty,
though it is preferable in the case of a two-phase system to
transform to three-phase current, which can be done without
additional difficulty or expense. The load factor will be most
favorable, the usual practice when refining, for example, in
a 15-ton furnace, being to use 2,000 kilowatts for 20 minutes
?fter charging, while the steel is being heated. The current
is then reduced to about 1,500 kilowatts for 45 to 75 minutes
until the steel is ready for teeming. There is then an interval
of ten to fifteen minutes during which the furnace is teemed,
fettled, and charged, which allows the transformers or gener-
ators time to cool before the period of overload commences.
Current fluctuations occur for a few minutes; while there is
an evolution of gas from the steel which makes the bath boil
up and touch the clectrodes, This, however, is not sufficient
to be objectionable, provided that the electrical machinery 1S
properly designed for the purpose, and the extent of these vari-
ations is not so great as in the case of many rolling mills, the
fluctuations in voltage being only about 3 per cent. in the
South Chicago works, where a 2,000-kilowatt furnace has been
working steadily since May, 1909-
The subject of electric steel refining is now receiving the
attention of many steel-makers, and it is hoped that these
notes may lead to a stimulating discussion, not only of the
many interesting and debatable questions in relation to the
f)peration and design of these furnaces, but also of the more
important - and far-reaching economic commercial
problems which this process has created.
——‘__4""_”-

TORONTO BRANCH OoF THE CANADIAN
SOCIETY OF CIVIL ENGINEERS.

A very inceresting and ins.ructive address was delivered

on Thursday last before the Toronto branch of the Canadian

Society of Civil Engineers at +he Chemistry Building, I.Ini-
versity of Toronto, on «New York Sky-scrapers, Foundations
the Removal of a Seventeen-

for Bridges and Buildings, and

storey Building” by Mr. T. K. Thomson, C.E. The lecture
was illustrated with the stereopticon, and the lides i eVERY
case gave an excellent idea of the yarious works.

Some good photographs of excavation work were shown
first, showing the man-tubes and the excavating shaft. The
force of the rush of sand in the suction through the &}1be
was described as being exceedingly forcible in its oy
Great danger exists in the amount of air pumped in- .
much pressure had been known to cause great havoc in e
surrounding masonry and all connected fixtures. In excd
vating for a bridge in St. Louis dredging in the open had
been tried out, but it was slow work. The use g6 eiiEs
pneumatics and caissons filled with concrete is now prevas
lent. The firs: pneumatic tube is to be found about 18}‘{%
used by Sir Thomas Carton. The pump diving-be.ll origi-

nated in 1778 under Smeaton. In 1896 the

foundations 32 feet under water, was placed by

of caissons all around. The method used Was
inch p1pe

Peilets of clay were put down 2 10-1

Five hundred cubic yards of masonTy were use€
method now in practice is tO put in air-lock, excavate,
f‘“ up with concrete . One of the dangers from the air-lock
is the danger of fire, owing t© the exceeding great amount
of oxygen which is present in 2 certain Space The present
way of filling caissons is t@ drop concrete, sometimes 2 s

tance of 60 feet, This ensures <olidity and compactness.
isson was One for the East

Probabl g

g y the largest single cal :
River Bridge, having the dimensions of 4§ by 13(:)- In _thls
case one air was 46 feet wide. mterest.mg v1ew:
were shown of caissons on floating pontoons fOf‘ river or fi:n
work. It was pointed out that considerable difficulty ©

and

and driven.
d. The
and
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attaches itself to the sinking of such caissons. First one end
will be top-heavy and then the other, and almos: to the last
the contractor does not know exactly how it is going o turn
out. Should it fail to sink properly, it would entail pracii-
cally a total loss. Views were shown of various stages of
caisson-sinking, and the consequent difficulty arising was
pointed out. In the case of a bridge pier that was erected,
23 by 119 feet in dimensions, small and large caissons were
laid. In the case of rhe Singer Building, Mr. Thomson
pointed out that the caissons were 60 feet below the street.
The question had frequently arisen, that if so great a depth
d so great a weight seemingly was placed
whether the final stress would not have
a2 serious effect upon New York. But it was shown that inas-
much of the city’s building laws would not allow more than
15 tons pressure PEr square foot, the impression first gained
of the immense pressure was not true, and that the pressure
is not so great as it might at first seem. The friction is an
‘mmense consideration of sinking a caisson through earth.
The popular notion is that a caisson would sink almost of
its own weight. The fallacy of this idea is shown most
remarkably by the fact that blocks of iron weighing 13 tons
h are used to overcome this friction, and many blocks

was reached, an
upon these supports,

eac
are used even then.
One very remarkable incident in caisson work occurred

in New York during the sinking of numerous caissons. One
had been sunk, but bed-rock had not been reached. The
caisson was abandoned, but finally a contractor arranged to
His procedure Wwas to tunnel under some feet
and when he sruck bed-rock he exca-
and filled this excavation in
He then excavated the rest
on upon bed-rock.
has been tunnelled

utilize it.
below the caisson,
vated under half the caisson,
from bed-rock to the caisson.
and filled it in, thus bninging the caiss
This is the only case in which a caisson
under when once down.

Mr. Thomson had on hand, besides numerous views of
+he actual working operations, many splendid photographs
of the large sky-scrapers, especially those of the Metropolitan
Tower, Singer Building and Park Row Building. One plate

gave a comparison of the lofty architectures of the world,

showing the sky-scraper alongside of St. Peter’s, the Pyramids
of Egypt and other historic structures. The mawellous
eded to erect

eriod” of time and small number of men ne

P :
one of these present-day structures as compared to the

gigantic space of time and the millions of men used in the
building of some of these marvels of hiscory fittingly showed

the advance which modern machinery and modern methods

are making.
Mr. Thomson ci

danger from OVer-p

ted an instance which showed the great
ressure of air or lack of strength of
masonry. In forcing a'r in, in one instance, the pressure was
30 great that it forced up through 6o feet of ground and
destroyed all the work. In one case six inches more masonry
n top would have saved the caisson, but it was totally
came up and lifted all.
Pile-driving Was also discussed quite extensively in the
d that ~he mistakes of inspectors

lecture. MT. Thomson sai
are responsible for a very large number of broken, wasted
The pile is often driven in as long as it keeps moving

often they are being broken and twis:ed, as was
by illustrations of such piles. In one job fully
of the piles were spoiled in this manner. Where
s 100 feet under warer a large volume of com-
very well be put in, so piles are some-
¢ the bed-rock, and compressed-air drills
are also used. From 160 to 6oo pounds to the square foo:
are. loaded with safety on piles. In shoring up buildings the

mistake is commonly made of trusting too much to a pile

vhan is good for a safe load.

o
wrecked, as the tide

piles.
at all, when
well shown
30 per cent.
a caisson 1
pressed air cannot
times driven to g€
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Mr. Thomson stated that the Municipal Life Building
had been one of the most extensive undertakings in caisson
work. Going down about 140 feet below s:reet level, there
had been 106 caissons put in in this job. During a mishap,
in which the air-pipe broke, 46 feet of water collected in
the shaft in 16 minutes. Going down abou: 112 feet below
water, concrete and cast-iron blocks were used to overcome
friction. A pressure of 48 pounds to the square inch was
exerted.

The sevenieen-storey building Mr. Thomson referred to
was moved to make room for the new Bankers’ Trust Build-
ing, in process of building. The old building was 23 by 75
feet; the new will be 100 feet square. In preparing to pull
down the old building a 9-inch steel cable was placed
around the building, a 1%-inch mesh wire netring placed
on this over the street pavement, then a net of a finer mesh

placed over this. To test this safety precaution a crowbar

was let fall 150 feet upon it, and it held it. The old building
had been built of first-class material, but in any spaces be-
tween the brick and steel a serious rusting of the steel was
detected. Nine feet of steel which was below the water line,
that had tar, red paint and lead on it, was in good con-
dition. Some serious defects were found in the concrete work
not being solid. The building was torn down in forty-five
working days.

During the lecture, in illustrating and amplifying his
remarks Mr. Thomson showed about ninety excellent views
of places and active operaions. There was a large and
appreciative audience present, both from the Society and
the School of Practical Science. \

Mr. Thomson, in reply to a question, stated that 45 to
48 pounds was about the greatest pressure thought safe to
have in the air chamber. At that pressure the men work
in shifts of three-quarter hour’s duration. There are two
shifts, and seven and one-half working hours a day.

The Engineers’ Club of Toronto

96 KING STREET WEST
TELEPHONE MAIN 4977
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THURSDAY, 3rd, 8 p.m.

Postponed Illustrated Address on ‘“St. Andrew’s
Dam, Winnipeg,”'fby Mr. A. H. Harkness,
Consulting Engineer, Toronto.

THURSDAY, 10th, 8 p.m.

General Meeting, as per notice, for consideration
of By-Laws and other business.

THURSDAY, 17th, 8 p.m.

Ilustrated Address on ‘‘ Municipal Bridges in
FEurope,” by Mr. R. E. W. Hagarty.!

THURSDAY, 24th, 8 p.m.

Meeting of the Toronto Branch of the Canadian
Society of Civil Engineers.

The Executive meets every Thursday at 7.30 p.m.

C. M. CANNIFF, President, L. J. STREET, Treasurer,
15 TORONTO ST. 209 STAIR BLDG.
R. B. WOLSEY, Secretary,
25 LOWTHER AVE.

THE TRUE COST OF POWER.

That the real cost of purchased power includes not only
the price paid for the purchased power but also the fixed
charges and running costs of whatever make-up power plant
is maintained by a factory, is a fact that seems to elude the
grasp of many business men when they face the problem
of power supply. When nothing but outside power is used,
there is, of course, little difficulty in the reckoning; but in
many instances factories of various sorts have expanded in
such a way that the purchased power is sometimes insuf-
ficient or unreliable, and constant operation of the factory
means the installing of a full-power independent plant. When
it becomes necessary to install a full-power plant for make-up
use it is nearly always cheaper to depend altogether on the
independent plant and give up the purchased power.

This fact is shown with particular clearness in a recent
report by F. W. Dean, mill engineer and architect, of
Boston, on a plant which was buying electric power which
was often insufficient during the hours of the heavy lighting
load; and sometimes failed entirely. An 8o k.w. generator,
run from the company’s own steam plant, had been used for
make-up power, but a prospective need for the output of a
300 k.w. generator, or fully double what had been purchased,
brought up the issue of installing a full-power independent
plant. Mr. Dean showed that under the conditions the com-
pany could make a large saving by making all its power in
its own plant.

The purchased power cost $24 per horse-power per year,
the charge being based on the maximum reading of the
ammeter each day. The average actually used was 123 horse-
power, while the maximum reading was 138 horse-power.
The former is 89 per cent. of the latter, and the real cost of
power to the company was, therefore, $24, divided by o.89,
equals $27. The real cost of power to the company if it in-
stalled a full-power plant for merely make-up use would be
this $27 plus the fixed charges on its own engine plant,
together with some other charges, such as a portion of the
coal used, part of the labor costs, etc., of the steam plant
that was required apart from power needs.

Mr. Dean made detailed estimates for three different
types of independent full-power plant, providing for the
needs that were reasonably within sight in view of the rapid
expansion of the company’s output. A 1,000 horse-power
Corliss steam plant, with generators, house and all aux-
iliaries, including flue and chimney, gave a cost per i.h.p.
per year of $19.10, which, by separating the portion of the
charges due to non-power use of steam, came down to about
$18 per i.h.p. per year. A producer gas plant, with engines
and two 3oo k.w. generators, gave a cost of $17.18 per i.h.p.
per year. Steam turbines were not figured to such detail in
operating costs, but the estimates, providing for two 300
k.w. steam turbines and a complete plant, including gen-
erators, showed an installation cost of over ten dollars less
per i.h.p. than either gas or reciprocating engines. The cost
of operation would be less than that of a reciprocating plant
and not higher than that for gas engines; the turbines were,
therefore, recommended. It is plain that in any one of these
three ways the company could provide itself with full power
at much lower cost than by purchasing power at the rate
named, even without installing a make-up plant; and that
if the needed make-up plant was to be of full capacity the
cost under those conditions would be nearly double the cost
of independent full power.

THE CANADIAN SOCIETY OF CIVIL
ENGINEERS WILL MEET AT WINNI-
PEG, MAN., JANUARY 24th, 25th, 26th
and 27th, 1911.



ROADS AND

ROADS AND TRAILS. ~ ‘h-

k

Many had lost sight of the most important point,

namely, the impossibility of locating good roads so long
as the Ontario law obliged the placing of the road allowance
upon the survey section lines instead of upon the grade
COntqurs as nature made them. In the old countries there
greyno section lines, and new roads are located by an en-
gineer in strict accordance with the topographical features
°f the country, upon the best economical grades and curved
lines that the country permits of.
y well known to the
been built, including
ock-bound coast,
metal bridges,
etc.

' Take as an illustration a countr
writer, where long sections of road have
§uch work as grading rtound a rough, T
including short tunnels, sea coast protection,
sunk cylinders, masonry, arch bridges and culverts,
e engineer took charge

In the county surveyor’s office on
d their structures, etc.

of the roads, laid them all out, designe

When a new road was to be located and built, this man
made a preliminary survey, whereby he obtained a plan and
profile. To locate this road, the same engineer would employ
about half a dozen men (in tolerably clear country) and
buy a bundle of plasterer’s laths. He would be seen to 80
ahead with his preliminary plan and profile in hand accom-
panied by a man with the laths, and to be occupied in placing
these in a grade contour line so far as possible, forming
the centre line of the road. Behind him would come two
men, chaining and staking 100-link lengths of a statute
chain (66 feet), and behind them again would be two men
levelling. Last of all would come one man picking up laths
and taking them forward to the man in front, who was along
with the engineer marking the course of the centre line.
After this’ was finished, the centre line would be traversed
(in a country of which no maps Were procurable) and all the
stakes offset from the traverse line to form permanent record
and plan. This last was the practice used by the writer in
South America for the very hilly road between Valparaiso
and Casa Blanca, to remove the public road from the water-
shed of the Valparaiso waterworks. This practice differs only
from our ordinary railway survey in the fact that it requires
a better trained eye than that which is required for railway
work, which consists of an elaborate system of contours that
consume more time and cost more money. These laths being
of equal lengths, their tops indicate more OF less the uni-
formity of the grade the engineer is marking by eyesight,
from point to point, and his preliminary plan and profile
‘3065 for him the rest. In a short editorial the Toronto
‘Globe” approved of the letter referred to for its practica-
bility, and recommended it to those interested in the Good

Roads movement.

k For quite a different reason it may be
tice here described applies in great med
and roads of the Upper Country in Bvitish Columbia, than
upon some of which it would be impossihle to conceive how
money could have been more improviden‘ly spent, due to
‘the fact that these trails and roads were no’ generally sub-
Jected, first, to a method practica], yet scientific, rapid, yet
definite, but more often laid out by some road D9S3 OT local
expert, who never knmew that falling from-2 summit one
should not rise, and rising to 2 cummit one should rot fall,
and that for packing purposes With animals one should avoid
creek crossings with soft bottomss where animals .are sure
to mire before repairs can be made. ., There are tr'ails insu'e
the bend of the Fraser River where 2 man going 1o t0 mine
Some years ago lost his whole pack-train,

said that the prac-
sure to the trails

loaded only 250

PAVEMENTS

pounds each, and where an engineer exploring a railway line .
durst not pack his animals over 150 pounds each.

There is a main road leading to the 150-Mile House that
had upon it some years ago a hill that reduced the traffic
capacity by 50 per cent. of the load that could otherwise be
carried, and thus without necessity for such a sacrifice.
These defects remind one of the Irishman’s opinion when
the election candidate was discussing absentee landloards
he said: ‘‘Begorra, yer honor, the courthouse is full o;
them.” To have built all these trails and roads upon the
best lines in the first instance might have been difficult
although not so costly as their future conversion into anyi
thing like efficient work.

There are some examples of trails cut in the Upper
Country that were faily good, most of them by the Dominion
Government about thirty-six years ago, more or less, being
old survey pack trails of the Dominion Government survey
of the C.P.R. before the days of the company. The old tele-
graph trail, which bore marks of care in its exploration by
duly qualified engineers, was undoubtedly an intelligent and
well-placed work, as also the trail from Kamloops up to Tete
Jaune cache. With the lapse of time facilities improve, and,
as we have arrived at the time when the general public all
over the continent has become interested in good roads, there
should no longer be Government trails nor roads constructed
except upon some scientific basis, such as that above de-
scribed, thus finally forming out of that which was first a
trail the route of a good road.

The system here advocated can be used for either clear
or bush-covered country. If the latter, the leveller is in
front with the engineer, and the transit or zenith instrument
behind. The sequence of operations would be: (1) Cut first
the trial line and survey pack trail. (2) Cut second the centre
line of a good road or trail as described. The final result will
be a well-placed and efficient public work upon which the
ked or hauled that the configuration of
the country will admit of. The final resulc of work done at
random, without any basis of definite technique, will never
be other than quesswork, including costly rectifications. It
is just as important in the public interest that a trail, to be
finally converted into a good road, should be properly located
in the first instance as it is that a railway line should be
treated in a similar way. There are many other points in the
same connection that will suggest themselves to those ac-
customed to road-building, but enough said now to illustrate
the importance of the omission above referred to. Treating
of trails, it may be pertinent to note that one of the most
useful still left to open up the country east of and parallel
with the coast range is spoken of in the local press as
possible.

This is the trail that should have been cut any time in
the last thirty-five years; in fact, as soon as possible after
the Waddington Road, via the Homathco River, was aban-
doned.
The building of this trail would probably have resulted
in the settlement of the whole flank of the coast range from
the head of the Homathco River up to the Blackwater. This,
instead of obliging the people now, there within fifty miles
of the coast to g0 round 300 to 4oo miles in order to reach
the salt water. There is a large extent of country there,
nearly all of it inside the northern limits of the bunch grass
country, abutting upon the eastern toe of the coast range,
much of it irrigable and capable of affording the finest water-
powers in British Columbia. The only thing that need sur-
prise one is that the settlers throughout the Chilicotin
country did not leave it fifteen or more years ago, due to the
hopeless want of foresight of the powers that were. Since

best roads can be pac
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then the Klena Klene River has been explored, from which
the head waters of the Homathco are accessible, and quite
likely the Loughborough Inlet could be joined up with the
Klena Klene or by another route, which would pass through
the heart of the lumber country as at present situated. With
reference to the present settlers, it might reasonably be
urged that those interests which have suffered the longest
with the last reason should receive consideration. amongst
the first.

—_——-———

OIL ON CITY STREETS.

Ceorge Clark, A.M. Can. soc. C.E.*

The experiments with oil on the city streets were carried
on with two objects in view. The experiments were to deter-
mine the efficiency of oil as a dust-laying device, and as a
means of binding together the particles forming the surface
of the street, to make a temporary pavement, and so improve
traffic. The oil was claimed to contain 35 per cent. asphalt,
and suitable for the attainment of this two-fold purpose.

The oil was applied on two pieces of street, and the cost
per square yard was 22,67 cents. It seems to me that the
following reasons are sufficient to warrant a discontinuance
of the application of oil on the streets:—

1. A great many complaints have been made by resi-
dents, and not without reason, I think, of damage done by
oil to carpets and cloching, and if all the streets were oiled
the grievance would be very much aggravated.

2. In case of high wind -storms it is not So much the
dust on the business streets that create a nuisance as that
which blows in from outside areas.

3. The oil does not bind the surface of the road to make
it waterproof, and consequently the streets are not improved
for traffic. ;

4. Assuming that oil as applied lays the dust for three
months for each application, the cost per square yard per
day would be 25 cents, whereas the application of water at
10 cents per 1,000 gallons cost .053 cents per square yard
per day.

1 would, therefore, recommend that four additional water
carts be purchased, to be ready for operation in the spring.

The results of the experiments were that the fine dust

had been laid effectively for a time, and that the larger
particles of sand and clay, saturated with oil, instead of
knitting, have become granular, and will not bind together.

Another experiment was made on Avenue E, from
' Seventeenth Street north. Believing that in the first experi-
ment the fineness of the particles and the shallowness of

the loose material were not conducive to the best results'

being attained, it was decided in the second experiment to
remove the top surface. This was done, and
then worked up until there were six inches of loose material,
which consisted of about equal proportions of clay and sand.

November 3, 19I0.
Qil applied, 1,020 gallons at 14.5 per gallon..... 147 9O
Cost of applying oil—Two men ‘and team, 16 hours
L B i Ttk g s LBk o 12 00
Proportion of cost of attachment..........cc..-- 60 20
Seven yards of gravel at s B Rt e 14 00
Road roller, 5 hours at $1 per 1195306 2 MR e e o 5 00
Gasoline engineer, 5 hours at 30 cents per hour.. TS0
Five gallons of gasoline at 22.5 centsiieiadr il 1 15
Foreman, 5 days at $3 per day L el S T 15 00
, $ 272 75
Area treated, 977 square yards.
Cost per square yard, 20.75 cents.
Cost of Experiment No. 2.
Cost of preparing street—One team and man, 87
i ROt AN ORCERYS st gt o e Sl T e e B $ 43 50
One man, 9o hours S I S S S 22 50
0il applied, 4,900 gallons at 14.5 centS........-« 710 50
Cost of applying oil—Two men and one team, 60
BOUTS, At 75 CENLS v cileaiwpmgesreaanesnss 45 00
Proportion of cost of atfachment..........tc..-- 210 75
Road roller, 22 hours at L S S BT T 22 00
Gasoline engineer, 22 hours at 30 GBS, et 6 6o
Twenty-two gallons of gasoline at 22.5 cents..... 4 95
Foreman, 5 days at B 0D e v s e 15 00
$1,080 80

Area treated, 4,003 square yards.

Cost per square yard, 21.65 cents.

Total area treated in two experiments,
yards.

Total cost, $1,353.55, or an average of 22.67 cents per

5,070 square

‘square yard.

the soil was |

RS S S

STREAM MEASUREMENTS FOR THE DOMINION
GOVERNMENT IN ALBERTA, SASK.*

—_—

‘One of the most important resources of a country is its
water supply. In the arid and semi-arid regions, the limit
of agricultural developments is determined to a considerable
extent by the amount of water available for irrigation, while
in all parts of the country the increase in the population of
cities and towns makes necessary additional water supply
for domestic and industrial uses, in procuring which both
the quantity and quality that may be obtained must be con-
sidered. The notable advances made in electric transmission
of power have led to the utilization of water powers for the
operation of manufacturing establishments, railroads, and
municipal lighting plants, many of which are. at some dis-
tance from the places at which the power is developed.

The success of future irrigation development in Alberta

and Saskatchewan depends to a large extent upon a correct

A third Aex?eriment was made by taking a quantity of | estimate of the water supply available and the permanency
sand and adding to it sufficient clay to fill the voids as | of that supply. Frequently applications to purchase lands

determined by the water test. A quantity of oil was then
heated to a temperature of 150 degrees Fahrenheit, and suf-
ficient of it added to the sand and clay to make a paste.
This was placed in a three-inch layer of the street and thor-
oughly tamped. The results so far seem to be the same as
those obtained from the use of the unheated oil.

Cost of Experiment No. 1.

Cost of preparing the street—One team and man,
21 _hours at 50 cents. ...
One man, 22 hours at 25 cents. ..

;’Cit')' Ehgiﬁéer, Saskatoon, Sask.

¢ @b B HEN Gy id ey

under the Irrigation regulations cannot be dealt with for a
considerab'e timeé and sometimes not at all, owing to in-
sufficient information as to the water supply. In dealing
with projects which must depend entirely on high water and’
flood stages it is very important that both the quantity of
water at those stages and the probable duration of those
stages, should be known. Applications to divert water from
streams upon which the Department has made no investiga-

*Abbreviated from a report presented by Mr, Sauder to
Mr. R. H. Campbell, Superintendent of Forestry and Trriga

tion.
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estimate of the water supply can be
courages investors, who naturally fce
on the Government for the information
do not care to invest money in a projec
tirely on a resource of which so little is known. Reliable in-
formation can only be obtained by years of systematic ob-
servations, and private enterprise cannot be expected to do
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The flow of a stream varies greatly from year to year,
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has been found that the possi;l)le water

many cases it
in

development has been much over-estimated and

Many problems in connection with municipal water sup-
stock watering, mining, sewage disposal, navigation,
etc., are readily solved when definite information on the water -
supply 1is available. In the United States, where stream
measurements have been carried on systematically for several
years, interested parties need only apply to the Government
to obtain full information on the flow of almost any river.

The records of stream flow published by the Irrigation
Surveys give a fair approximation of the discharge of the
principal streams in Southern Alberta and Saskatchewan at
the different stages, but do not give the duration of the
periods of high and flood discharge. Asthe water supply insome
of the larger streams is apparently almost all recorded, the
necessity of carrying on a systematic observance of daily
discharge is evident.

The chief features of the hydrographic work are the col-
lection of data relating to the flow of the surface waters and
the conditions affecting this flow. Information is also col-

Fig. 3.—GCauge Rod at Writing-on-Stone.

duration and magnitude

lected concerning the river profiles,
ay be of use in hydro-

of floods, water pOWEr, etc., which m
graphic studies.
; Organization and Scope of Work.

e a distinct feature of this De-
when a separate survey was
The first specific

These investigations becam

partment in the spring of 1900,
at Calgary.

organized, with headquarters
appropriation for hydraulic work was made by Parliament
f 1008, an appropriation of $10,000 being

during the session O
made for gauging stream
in Southern Alberta and Saskatchewan.
available until the season was too far
and equip parties for field work in 1908, only a part of it was
used in purcha'sing instruments and equipment for the parties
which were sent out early in 1900. A further appropriation of
$10,000 Was made to carry on the work for 1900.° .

In organizing the Hydrographic Surveys it was realized
that with the funds available, it would be impossible to make
complete'investigations of the whole of the water supply in
the irrigation tract, but an effort was made to include all the

more important streams. Gauging stations had already been
o stablished by the Irrigation Surveys on a number of the
more important streams, and it was important that the obser-
vations at these should be continued without interruption.

however, many streams ofvcbnsiderable impoft-‘

There Were, ; ‘ ’
ance upon which there were no gauging stations. It there-

s and determining the water supply
As this vote was not
advanced to organize
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fore, became the policy of the survey to continue the investi-
gations at the stations already established and to establish
other stations as soon as possible.

It was decided at first to place three parties in the field
and the irrigation tract was divided into three districts. In
each district there was one hydrographer and an assistant.

Each party was equipped with a team and light wagon
and the necessary gauging and surveying instruments. It
was aimed to supply each hydrographer with sufficient equip-
ment for the proper execution of his work, but at the same
time to keep the outfit as light as possible, so that the least
possible time would be spent in travelling. For this reason
no camp equipment was ‘urnished except in the case of the
Maple Creek District, where in some localities, accommoda-
tion could not be secured.

Fig. 4.—Cauge Rod on the North Branch Branch at
Mackie’s Ranche.

While every effort was made to establish regular gauging
stations on all the more important streams at as early a date
as possible, it was impossible to accomplish this on many
streams until the season was somewhat advanced. In the
early part of the season, owing to numerous fluctuations in
the flow, frequent discharge measurements had to be made
at the gauging stations already established. After July the
flow in the streams was lower and more regular and the

hydrographers spent much more time in locating and es‘ab- |

lishing new gauging stations. In some cases, considerable
time had to be spent in reconnaissance to locate the most
suitable site for the gauging station.

With the data collected during the past season, some very
valuable records of discharge and run-off have been compiled,
and in a number of cases these records cover almost the
whole of the open season. In some cases, for higher stages,
‘there were scarcely sufficient data for complete records, but
with few exceptions the computations are considered to be a
very close estimate of the actual flow,

As the survey did not have a rating station, the manu-
facturers of the meters were asked to have them specially
rated before being shipped. This they claimed had been
done, but for some reason the rating tables were mnever
furnished, although repeated efforts were made to secure
them. The seasorr was far advanced before it was definitely
known that they would not be furnished and it was impos-
sible .to establish a rating station at-that late date, so the
general rating table for each particular type of meter had
to be used. All meters should be tested from time to time,
but, except .as the result of accidents, it is very improbable
that they- will differ by .any appreciable amount.from the

standard rating table while new and in good condition. A
close watch of each meter and comparisons with other meters
did not reveal any defects in any of the new meters.

While the records in this report show the regimen and
behavior of the different streams during the past season and
in several cases during part of the season of 1908, it must not
be considered that sufficient information has been obtained
and that the work at these stations may be discontinued.
The precipitation and hence the flow of the streams or the run-
off may be very different nex: season. A study of the general
behavior of the streams should extend over a period of
several years.

Explanation and Use of Data.

The volume of water flowing in a stream is known as
run-off. In expressing it various units are used, depending
upon the kind of work for which the data are needed. Those
used in this report are ‘‘second-feet,” “‘acre-feet,”” ‘“‘run-off
per square mile,” and ‘‘run-off in depth in inches,’’ and may
Le defined as follows :—

“Second-foot’” is an abbreviation for cubic foot per
second, and is the body of water flowing in a stream one foot
wide and one foot deep, at the rate of one foot per second.

The “acre-foot” is the unit of capacity used in conneciion
with storage for irrigation work, and is equivalent to 43,560
cubic feet. It is the quantity required to-cover an acre to a
depth of one foot.

Fig. 5.—Type of Support used at Peter’s Ranche.

The expression ‘“‘second-feet per square mile’” means the
average number of cubic feet of water flowing each second
from every equare mile of drainage area on the assumption
that the run-off is uniformly distributed, '

“Depth in inches’ means the depth of water in inches
that would have covered the drainage area, uniformly  dis-
trzibuted, if all the water could hayve accumulated on the. sur-
face. Thig quantity, is used for comparing run-off with rain-
fall, which quantity is usually given in depth in inches.

It should be noticed that ‘“‘acre-feet and depth in inches”
represent the actual quantitiés of water which are produced
’during the periods in question while  ““second-feet’ on the
contrary, is merely a rate of flow per second. i
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With but one exception, i.e., the station on Bridge or
Thirty-two Mile Creek, all gauging stations established in
the Maple Creek District, which was under H. R. Carscallen,
during the past season, were wading stations and the method
of procedure was practically the same in all cases. A hole
about two feet deep was dug in the bed of the stream at one
of its banks. Then a post at least six inches through and
from twelve to fourteen feet in length was placed in the hole:
the gauge height, a plain staff graduated to feet and
hundredths, was spiked securely to the post and the holc:
filled in with gravel and large stones. Two large stakes, about |
four inches through, were driven into the ground from ten “
to twelve feet apart. Stout timber braces were then secured
to the stakes and to the post in the form of a V.
cases anchors were nailed to the bottom of the posts, while in

In some

others two stout stakes vere driven slantingly into the bank

|
|
|
|
: . \
and spiked to the post near its base. Large stones, carth |
|
» |
|
o \
|
|
i
N
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,and gravel were packed between these stakes. = Then' the

":gauge helght was referred to bench marks, a cross- sectlon
of the station was developed and the ‘initial and ﬁnal pomts
“permanently marked.

The ‘station established on Bndge Creek was a bridge
station, the gauge height in this case being attached vertic-
ally to a centre pile of the bridge.

Method of Discharge Measurements

The large. electric meter is suitable only for large. streama
flowing at a fairly high rate of speed, owing to the amount
of water which it displaces and also to the velocity. required
to overcome. the friction. The majority of the streams in this
district have very small discharges during the greater part of
the season, and for this reason the large. meter was of ser-
vice only while the streams were in flood. At low stages it
was necessary to use either the acoustic meter or a weir.
The acoustic meter is suitable for shallow streams ‘having
fairly high velocities. Many of the streams when at low
stages have velocities too small to be accurately recorded by

these cases were
of

the acoustic meter and results obtained in
unsatisfactory. The weir used was a 15" x 4", capable

| measuring discharges of approximately one sec.-ft. and under
| and was found very useful and accurate.

The method of procedure in making discharge measure-
ments is briefly described below under two headings

currént

(meter measurements and weir measurements,

Iecarboll
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Current Meter Measurements.—The cross-section is divid-
ed into a number of equal parts varying in length from one-
half to five feet,' depending on the size of the stream. At
each point of division the depth and mean velocity of the
water ate recorded. In all cases of meter measurements the
one-point method of obtaining mean velocity was employed.

Fig. 8.—Cable Car and Cauge {m.v-Elbow River at calgarﬁ;

This method, which is the resu‘t of many e\perl\ments carrledf
on by the Umtnd States Gcologrlcal Survey, assumes that the:
thread of mean . velocity in any veriical is at Six- tcnths the
depth of the stream. : SV

Weir Measurements.—In m'kag a, weir measurement
suitable place for the immersion of the weir is selected. The
weir is then placed in the stream at right ang’les to the dlrcc-
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It is packed |

tion of flow and as nearly level as possible.
firmly with sods in order that no leakage may occur and that
the ‘full discharge of the stream flows over its crest. When |
the stream has adjusted itself to the change in slope due to
the presence of the weir, the head of water is taken by means
¢f an engineer’s level. The rod is held on the crest of the
weir and also at water level beyond the velocity of approach
\approximately six feet above, for a 15" weir), the readings
being subtrac ed to give the head on the weir.

Current Meter Measurements.—As described under the
previous heading, the cross-section is divided into
elementary strips. The mean velocity, area and discharge
are determined separately for each the total dis-
charge and area are found by summing those for the vari-
ous strips; and the mean velocity is found by dividing the

strip ;

Fig. 9.—Left frame at Pendant d’'Oreill. Height, 17 fee..

total discharge by the total area.

Weir Measurements.—A rectangular, sharp-crested
weir, having complete end contractions, was used in all
cases of weir measurement. The Francis formula, Q =
3.33 (L-.2H)H%/;, was used in the computation.  Thi:
formula mneglects the velocity of approach the percentag:
of error resulting being so small that it is practically |
negligible. ‘

~ The office work of plotting cross-section and discharge |
rating curves for the streams of the Maple Creek district |
shows that in the majority of cases the beds of the stream:
shift more or less during flood stages. Hence, whenever
change occurs, a new rating curve must be plotted and suff
cient measurements must be made in the field while condsi
tions remain unchanged in order that a rating curve may b
plotted which will cover the range of daily gauge heights ot
tained during this time. Another condition affecting th
accuracy of records is that, with few exceptions, the gaug: |
heights are read to the nearest tenth or half-tenth of a foot |

Section 20, Township

| -eeze un.

This is due to the difficulty in explaining the decimal mark-
ing of the gauges. For this reason approximate results only
are obtainable in the case of very small streams.

As soon as funds were available, Mr. F. H. Peters, C.E.,
was deputed to. enquire into the water rights on St. Mary
and Milk Rivers, :

. The M*lk River rises on the eastern slope of the foothills
in he Blackfeet Indian Reserve in the United States. Its
headwaters run down 4in two main streams which are known,
after entering Canada, as the north and south branches, The
north branch runs in a north-easterly direction throug'h the
Blackfeet Reserve for a distance of about 15 miles, and then
enters Canada near the south-east corner of the south-west
quzn:tc'r of Section 3, Township 1, Range 23, west of 4th
Merldlan. From the international boundary the stream con-
tinues in a north-easterly direction for about nine miles when it

| bends to thc_east and runs in an easterly direction through
| the second tier of townships to its junction with the south

branch at the south-west corner of the north-east quarter of
Range 18, west of the 4th Meridian.

The south branch runs to the south and east of, and
parallels the north branch for a distance of about 48 r’ni]eS,
as the crow fiies, through the Blackfeet Reserve and then
enters Canada near the south-east corner of the south-west
quarte.r of Section 1, Township 1, Range 20, west of the 4th
Meridian. From the international boundary it runs in a
north-easterly direction to its junction with the north branch.
From the junction of the two branches the Milk River runs
in an easterly direction through the second tier of townships
1n.Canada to the east boundary of Range 7. this
I)omt the river runs in a south-easterly direction to
its 'ﬁrst point of crossing the international boundary in the
United States. The first point of crossing is near the south-
west corner of the south-eas: quarter of Section 5, Township
r,' Range 5, west of the 4th Meridian. ‘The river runs for a
distance of about 1,540 feet (mid-stream measurement)
through the United States, then crosses back into Canada and
runs in an easterly direction about one-quarter of a mile north
of the international boundary to a point near the south-west
corner of the south-east quarter of Section 3, Township 1,
Bangc 5, west of the 4th Meridian, where it crosses again
into the United States. The river runs for a distance of about

%
“y

From

| 2,440 feet (mid-stream measurement) through the United
| States and then crosses back into Canada

the river meanders in a 1 i el

' n easterly direction through Canada
to a point on the international boundary about goo feet west
of the east boundary of Section 1, Town'ship 1, Range 5, west
of the 4th Meridian, where it finally crosses ,into the [’Jnited
States. This point is known as {lle “Ea;rern Crossing.”’
The length of the course of Milk River in Canada from the
fvestern c.rossing' of the north branch to the eastern crossing
1s 179 miles.. The length of the course of the south branch
in Canada is 20 miles.

it i A
hroughout its course in Canada from the western cross-

| ing of the north branch to the eastern crossing the Milk

R.:ivefb runs through.a well defined valley bordered on each
Sld e by a range (‘Jf' hills. The whole of its water-shed in Can-
ada 1s bald prairie land. The river receives a number of

- small tributary creeks along its course, all of which dis-

'ftharge a considerable volume of water during the spring
;es}}(elts; th-eyA all dry up by July 1st, (about)‘ and have no
fntsll Aerable discharge again until late in the fall when some

hem have a small flow for perhaps a month before the

The same remark
: marks apply to the south b 1
ts course through Canada, g b

Th it
e general conditions of flow in the river are such ‘as
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are typical of all rivers which have a watershed devoid of tree
growth ; that is, it is subject to extreme floods during the
freshet period and to correspondingly low flow during the
summer months. From its headwaters to the eastern crossing
the total area of the watershed of Milk River is 2,448 square

1=

SE

lThe instrumental equipment of the party included:—

\

{ Draughting instruments, one pocket sextant, one Y level
(Gurley’s 14" with compass), one large Price electric meter,
one small Price electric meter, one stop watch—cutting to

l 1-5 second, one Price acoustic meter.
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miles. Of this total amount 1,645 square miles are in Canada
and 803 square miles in the United States.

The party consisted of one engineer in charge, one as-
sistant, one teamster and a cook. The party was equipped
with a camping outfit which included one heavy team and
Bain wagon, one driving team and democrat and a saddle
pony. The party worked from Milk River station as a base.

Instructions Regarding Work Required. 3

The instructions given to the engineer in charge were

to the effect that the work required of the party. was to make
complete stream measurements covering the whole of the
Milk River in Canada for the whole season, and also to pre-
pare permanent stations along the river so that records could
be made in succeeding seasons covering all stages of flow. In
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addition to this it was desirable that'a reconnaissance be
made of the tributaries of Milk River as far east as Battle
Creek.

The conditions to be confronted were these: The whole
territory to be covered meant a distance to be travelled by
trail of 214 miles from end to end. The distance by trail to
cover the Milk River alone is about 150 miles and throughout
all of this territory no definite information was available as to
where gauging stations could be developed so that it was
necessary to first of all make a reconnaissance trip over the
whole territory, and it was also realized that to get complete
discharge measurements on the Milk River, at sufficiently
close intervals, would mean that the party would have to do
nothing but travel continuously up and down the river and
this would leave no time for the construction of permanent
stations.

After due consideration of all these points it was decided
that the best policy to adopt, for the best ultimate results,
was one which would ensure the river being properly prepared

for complete measurements in the future, and at the same |

time get as many stream measurements as possible during
the season.

(This article will be concluded in
of November 10th, 1310.)

the issue

—a

ORDERS OF THE RAILWAY COMMISSIONERS

OF CANADA.

—

Copies of these orders may be secured from the Canadian Engineer |

for a small fee.
—

12020—October 20—Authorizing the C.P.R. Company to construct and
operate three extensions of its existing spur across Rose Street, north of
Dewdney Street, Regina, Sask.

12021—October 19—Approving change in location of the C.P.R. main
line as now constructed between Elko and Wardner, B.C.

12022—O0ct. 12—Authorizing the T. H. & B.R. Co., and the G T:R. Co;; to
construct and operate a stub-track, or spur
South and Victoria Avenue South, Hamilton, from the main lines of re-
spective railways to and across the lines of and forming a junction with
the tracks of the other.

12023—October 18—Authorizing the C.N.R. Company to construct its
line of railway- across seventy-three highways west of the Fourth Meridian.

12024—September 27—Amending Order No.
by adding the following after the words, “On the said plan ‘A" at the
end of first paragraph thereof: ‘‘Subject to the conditions that the
Applicant Company shall make such changes in.the bed of the creek as
will permit the same uninterrupted flow of water. under the viaduct as
existed prior to its construction, and shall, at all times, promptly remove
any material caught by the piers which may be obstructing the flow ot the
stream.”

12025—0ctober 19—Authorizing the C.N.O.R. Company to construct its
line of railway across the public road between Lots 194 and 196, Concession
1, Township of Chatham, County Argenteuil. 3

12026—0ctober 19—Authorizing the C.N.O.R. Company to construct its
lines and tracks across public road known. as Mary Street, Belleville,
Ontario. '

12027—0October 18—Authorizing the C.N.O.R. Company to construct its
railway across public road known as Maria Street, James Street, John
Street, Pinnacle Street, and Water Street, Belleville. .

12028-:0—0ctober 20—Authorizing the Hydro-Electric Power Conimission
of Ontario to erect transmission wires. across the track and wires of the
T. H. & B. Railway Company at Pearl Street, Hamilton, Ont., and to
erect its telephone wires across the tracks and wires of the Pere
Marquette Railway Company at Lot 19, Concession 2, Township of ‘West-
minster, County Middlesex, Ont. ¢

12030—0ctober 18—Au...orizing the Lethbridge Collieries, Limited, to
lay a six-inch steel pipe under the track of the C.P.R. Company’s Crow’s
Nest Branch, in the south-west quarter of Section 21, Township o, Range
22, west of 4th Meridian.

12031—October 14—Authorizing the C.P.R. Company to carrv what is
known as Mimimo Cut-off, Township of Etobicoke, across Scarlett Road.
Chadwick Avenue, - Church Street, Dundas Street, Montgomery Street, and
two road allowances in Concession g, also to raise grade of Dundas Street
and- of the. tracks of the Toronto Suburban Electric Railway at Dundas
Street. | ' ;
12022-3—October 19—Authorizing the C.N.O.R. Company
its railway across the public roads known -as Front Street,
Street, city of Belleville. : . )

12034-5—October 18—Authorizing the Kingston & Pembroke Rai'wav
Company to construet bridges Nos. 87.2 and 79.2. on its line of railwav.

r2026—0ctober 12—Authorizing the C.N.O.R, Cempany to construct the
proposed extension of its siding ‘across Muskoka Road, Washago. }

.and

between Wentworth Street |

11278, dated July 19th, 1910, |

to construct |
Church |

\ 12037—October 13—Refusing application of Edward Bayly, Toronto, on
ibehali of Miss Ethel A. Bayly, re rate charged by the Beu Telephone
| Company for a telep-one installed  in their house at 28 Ross Street
‘ Toronto.
~ 12038—September 24—Refusing application of i [T
for a farm crossing over the G.T.P. Railway.
l 12030—September 23—ismissing application of the Grain Growers’
Association of Kenville, Man., complaint that the rate charged by the
C.N.R. Company on shipments of grain on its Thunder Hill Branch are
excessive and discriminatory.

12040—September 6—Directing Vancouver, Victoria, & Eastern Railway
to widen the dump on Oscar Street, Abbotsford, B.C., to 20 feet top and
| guarded by railings; and to construct a subway on Montrose Avenue, 20
feet clear in wiuwy, and to open the said avenue for traffic; the work to
| be finished on or before September 1st, 191T.

12041—September 1 Directing that, upon the corporation of city of
Victoria providing for the removal of all trees on the southi-west corner
of the proposed crossing and undertaking that no obstruction to the view
be allowed to be erected on the north-west side of the crossing, the Esqui-
| malt & Nanaimo Railway €ompany make the necessary changes in order
to carry Wilson Street, Victoria, across its right-of-way, so as in_ all ire-
spects to comply with the Standard Regulations of the Board affecting high-
way crossings, as amended May 4th, 1910 :
| 12042—September 6—Directing the Vancouver, Victoria & Eastern Rail-
way Company to construct a wooden bridge over its cutting where the
same intersects Woodland Drive, Vancouver. ;

12043—September 6—Directing the Vancouver, Victoria & Eastern Rail-
way Company to construct, within six months from the date of this Order,
| 2 wooden bridge over its cutting where the same intersects Lakewood
Drive, Vancouver, B.C.

12044—September »1—Directing that the crossing at Eleventh Street,
| Moose Jaw, Sask., be protected by a subway to be constructed by the city
| not later than January 1st, 19123 the city to have leave to apply, if neces-
sary, for an extension of time for the construction of the proposed work.

12045—September 22—Rescinding Order No. 11654, dated September 13th,
| 1910, which authorized the C.P.R. Company to construct an industrial
spur from a point near Roseberry Street to a point near Tenth Street, also
four sub-spurs from the last-mentioned spur in Blocks 70, 71 and 72, lying
between Pacific Avenue and Rosser Avenue, Brandon, Man.

12046—September 22— Directing the C.N.R. Company to provide culverts
over its right-of-way in the municipality of Montcalm, Man., at four dif-
ferent points; and to provide proper approaches to the crossing of the
railwvay where the same crosses the pub'ic highway on or adjoining
River Lots 251 and 253.

12047—September -»—Authorizing the C.P.R. Company to cross with its
second track, at Portage la Prairie, the tracks of the C.N. and G.T.P.
Railway Companies

12048—September 23—Rescinding Order No.
which was made upon the application of Wm. Bailey, of Zelma, Sask.

12040— September 22—Rescinding Order No. 11156, July 11th, 1910, which
authorized the construction of the connection of the G.T.P. Branch Lines
Company’s Yorkton Branch with the C.N.R. at Canora, Sask.

12050—0ctober 13—Directing that the crossing by the C.P.R. over
Elizabeth Street, Toronto, be protected by a subway to be constructed
within one year from the date of this Order.

12051—0October 12—Authorizing the Essex Terminal Railway Company
to cross, at rai! level, with its tracks the tracks of the Windsor, Essex,
and Lake Shore Railway Company, at Howard Avenue, in Windsor,
Ontario.

12052—October 7—Granting leave to the Bay of Quinte Railway Com-
| pany to move, at its own expense, its tracks from its yards at Napanee,
Ontario. g

12053-54—October 21—Authorizing the C.P.R. Company to use and
‘operate the following bridges on the Prescott Branch of its line of rai'-
way: Bridges Nos. 1.0, 42.3, and si.3; and on the Brockville Branch of its
line of_raﬂway: Bridges Nos. 18.2, and 18.30, and bridge on Smart’s Siding,
Brockville Loop.

21055—0ctober 21—Authorizing the Alberta Central Railway Company
to cross, by means of an overhead bridge, the lines and tracks of the
Calgary & Edmonton Branch of the C.P.R. Company at Red Deer, Alta.

,‘"’,“55*‘0“01“’1'_’-’O"AUthOﬁZing the G.T.R. Company to construct an
additional or passing track upon and across Division and Prince Edward
Streets, Brighton, Ontario.

; 12057—October 20—Authorizing the C.N.O.R. Company to construct its
railway across Kingston Road, Lot 33, Concession 1 Township of Sidney,
County Hastings, Ontario, ] ¢
fox l:l‘;:st;gc‘:r;};;: z‘r:—Almcnding Order"N_n. 11288, July .asth, 1010, by str.ik-
Fiavs of he aatr :m{ nrllg_mllc east,” in the fourth line n‘f' the operative
e ot T vk ";“‘t:;f- ing thereto, before the Wox:fi‘s :tpproved and
| Red Decr' s Fv as Hi:c of the Order, 'thc words “two miles gast of

Paipry , as shown on the plan on file with the Board under. File No.
inth:{r:o;oo]?"b:: i:"‘f\‘l.‘hﬂrizinz the corporation of the town of Buck-
it inine t‘royss‘es. "CICT pipe under the track of the C.P.R. Company where

S3 E hurch Street, Buckingham, Quebec. g
npp:::g“:%‘:&‘z‘i: “'-:"A'\;!'i]‘('{ll‘i?-ing the G.T.R. Company to construct and

A Q‘ ch e of railway or sldgng to_premises of the Canada Re-

v Smelting Company Limited, Township South Orillia.
ﬂm’g‘ifp‘;g‘:okii;:fnlrt{t:tlin,: that the G.T.R. Company install gates at

e \\;nt(-‘hm-m t.ﬁ\: anc mttn(.\g(-. Street crossings, Hamilton, appoint-
and operate ;he nnrft:‘:nlt-e mmlc. also nmhonzmg.the G.T.R. to construct
DO rdar N i ]ry track of the two :\ddltu:)nnl tracks, authorized

No. 3370, »e constructed at these crossings.
12062—September

Hall, Yorkton, Sask.,

8914, December 1zth, ' 1909,

| 15—Directing the C.P.R. Company to construct an
i\\,crl‘m‘t:rtl bfndgtc {\_}m.ut I,f?nn feet west of the present crossing at mileage
2.6, west of city limits of city of Lethbridge; and t mileage
0.6, an overhead bridge. - PO ok b

ommrjﬁ_x»(')rmbcr 21—Authorizing .the corporation of town of Brantford,
‘& I;‘nﬁl ’t'n lay a storm and sanitary sewer under the track of the T. H
. Rai'way Company on South Market' Street, Brantford. b

Ontf\t(i‘rﬁj-tr(,)c]i:ybe: zt—tAuthorizingd the corporation of the town of Meaford,
| Cafl ay a water mair. under the G.T. y L i ects
bSt Winaens. Stroét, Meafosd. Ot " »T.R. \\hcrc. the same intersects
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RAILWAY EARNINGS: STOCK QUOTATIONS.

The following table gives the latest traffic earnings it is
possible to obtain at the time of going to press:

Previous
Road Wk ended 1910 week 1009
(EUPRNRE S Oct. 21 $2,302,000 $2,334,000 $2,147,000
s TR @cts 21 063,374 052,653 904,674
ClaNEaR s i Oct. 21 403,000 341,800 328,100
T, & N, O..... ©ct: 2t 23,772 21,972 32,854
Fal, Elecii. e Qetrar 3,643 3,848 3,400

Figures showing the earnings of Canadian roads since
July 1st, this year and last, are appended:

Road. Mileage. July 1st to 1910. 1009Q.
E P R 10,326 Oct. 21 $33,580,000 $21,760,000
G AR 3,536 Qct.. 21 13,040,549 13,013,007
@RN R e 3,180 Gct Nz 4,660,600 3,654,300
P8 N A O e 200 @ct. 21 380,333 488,239
Hal. Elec. 135 Octs2r 73,584 60,010

Stock quctations on Toronto, Montreal and London ex-
changes, and other information relative to the companies
listed in the above tables, are appended. The par value of
all shares is $100.°

Capital. Price Price Price Sales

ooo’s  Oct. 28 Oct. 20 Oct. 27 last

Co. Omitted. 1909. 1910. 1g10.  week.
C. P. R. ....8150,000 1843-183% 1003-108%  190-108 617
Mont. St. 18,000 207%-202 230§-230  230-229 62
Hal. Elec. 1,400 -1164  130-120%  130-129 17
Toronto St. 8,000 123-1223% 1243- 123%- 104
G SR LS5 226,000 1st pfd. 108; 2nd pfd. 555 com. 25%

—_——-_————

C.P.R. TRAFFIC RETURNS FOR SEPTEMBER SHOWS
INCREASE OF $479,711 OVER SAME PERIOD
: LAST YEAR.

Gross earnings, $09,315,214; working expenses, $5,403,-
614; net profits, $3,011,600. In September, 1909, net profits
were $3,431,880, and for the three months ended .September
zoth, 1910, the figures are as follows : : Gross earnings, $27,-
439,760; working expenses, $16,351,868; net profits, $11,-
087,8092. For the three months ended September 3oth, 1909
there was a net -profit of $8,875,818. The increase 1n net
profits over the same period last year 1s therefore for Sep-
tember $470,711, and for the three months ended September
3oth, there was an increase of $2,212,074.

—_——

CANADIAN NORTHERN.

September HNet $381,200 Compared with $311,500 Same
Month 1909.

The report of the Canadian Northern Rallroad Company,
for the month of September and three months ended Septem-

ber 3zoth, 1910, compares as follows :—
g 1010 1909 1008 1007

‘Miles operat. : 3,207 3,158 28RATTIE i e
Sept. gross . ...-- $1,207,000 $1,076,800 $oo1,700 $758,300
Expenses  ..---- 808,700 765,300 650,600 540,200

Sept. mnet. ..... 381,200 311,500 251,100 200,100
3 mMos. ZTOss 3,508,000 2,727,400 2,377,600 2,618,200
Expenses  ..--.-- 2,605,600 1,081,000 1,737,500 1,820,700

3 mos. net. 002,400 745,500 640,100 787,500

—_——

NATIONAL TRANSCONTINENTAL RAILWAY SHOWS
BIC INCREASE IN THE FOLLOWING REPORT
OF EARNINCS FOR THE PAST YEAR:

Spent on the National.

The capital expenditure during the past fiscal year on
National Transcontinental Railway construction was $10.-

| 1910,
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068,126, bringing the total expenditure on March 31st last
up to $71,018,843, representing 1,106 miles of the line graded
$13 miles of track laid, and a little over 60 per cent. of the
whole work from Winnipeg to Moncton completed.

1.C.R. Revenue.

The revenue of the Intercolonial increased by $741,165,
working expenses were reduced by $682,051, the net profit was
$623,164, and there was a net betterment of not less than
$1,424,116, as compared with the previous year.

Railway subsidies earned during the year amounted to
$2,048,007.

The grand total of Federal expenditure on the railways
and canals of Canada on March 3ist last was $556,326,737,
of which $126,328,056 was spent on canals. The total canal
traffic amounted to 33,720,748 tons, an increase of 16,217,928,
or nearly 100 per cent. as compared with 1908.

Cevernment Roads’ Earnings.

The gross earnings of the Government roads for the
twelve months ended March 31st last amounted to $9,647,963,
the working expenses amounted to $9,095,903, showing a pro-
fit of $352,050. The Intercolonial Railway working expenses
amounted to $8,645,070; its earnings amounted to $0,268,234,
a profit of $623,164.

The Windsor branch maintenance expenditure amounted
to $23,549, the earnings amounted to $60,653, leaving a profit
of $37,104. The Prince Edward Island Railway working ex-
penses amounted to $427,282; its earnings amounted to $310,-
o074, the deficit being $108,208.

Passengers Carried.

The number of passengers carried on the Intercolonial last
year was 3,122,324, an increase of 215,087, compared with the
previous year. Revenue-producing freight totailing 3,027,240
tons was carr.ed, an increase of 353,268 tons.

—_—————

ORDERS OF THE RAILWAY COMMISSIONERS
OF CANADA.

(Continued from page 508).

12065—October 22—Amending Order No. 11822, dated September 17th,
which authorized the construction of a subway crossing under the
tracks of the C.P.R. Company at Ross Street, (now Fourth Street West),
Calgary, by adding the following clause, namely;—"s. That 20 per cent.
of the cost of constructing said gates be paid out of the Railway Grade
Crossing Fund.”

12066—O0ctober 22—Authorizing the G.T.P.R. Company to construct its
railway across the road allowance between Section 7, Township 44, Range
6, west of 4th Meridian, and Section 12, Township 44,' Range 6, west of
4th Meridian; to close said road allowance between the south boundary
of the right-of-way of the G.T.R. Company, and the north boundary of
Sections 7 and 12; and to divert the highway to a crossing 415 feet ‘east
of the road allowance.
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CONSTRUCTION

Readers will confer a great favor by sending in
get notes regarding engineering work in han

news items from time to time.
d and projected, contracts awarded, changes in staffs, etc.
Printed forms for the purpose will be furnished upon application,

NEWS SECTION

We are particularly eager to

o

TENDERS PENDING.
In addition to me in this issue.

. Further information may be had from the issues of
I'he Canadian Engineer referred to.

Tenders
Place of Work. Close. Issue of. Page.
Annapolis Royal, N.S., piers...Nov. 8. Oct. . 20. 537
Black Point, N.S., breakwater..Nov. 7. Octi 720: 537
Calgary, Alta., steel bridges....Nov. 7. ©ct. 1.6: 54
Calgary, Alta., railway material.Nov. 7. @ct.k 6, 56
Dresden, Ont., post-office ....... Nov. o. Qct./27- 569
Duncan’s Cove, N.S., breakwater.Nov. 7. @ctsr 13 508
Gravenhurst, Ont., wharf ...... Nov. 8. @ct. 20, 537
Lethbridge, Alta., electric light..Nov. 5. B ctiE2s 560
Ottawa, Ont., freight sheds....Nov. 8. @ct.”, 20. 537
Paris, Ont., armoury ........... Nov. 10. Octi 27 560
Providence Bay, Ont., wharf....Nov. 7. Oct. " 13. 508
Quebec, Que., office building. ...Nov. 4. Bets127: 560
St. Louis du Mile End., Que., y
post-office ....cianiaiinien Nov. 24. Oct. 20. 537
South Ingonish, N.S., wharf....Nov. 8. @ctac20. 537
Temiskaming, Ont., excavation ..Nov. 15. @l 27, 560
Toronto, Ont., street lighting.. ...... QOct. 20, 54
Toronto, Ont., Tungsten lamps. ...... Oct. 20. 54
Three Fathom Harbor, N.S
beach protection ........... Nov. 7. Oetil 13 508
Victoria, B.C., lighthouse and
SEEAMIET «.vccroonravscsnsenss Oct. 31. Oct. 6. 476
Walhachin, B.C., steel bridge ... .Nov. 28. Qctiiz7: 560
—_———
TENDERS.

Lorneville, N.B.—Tenders will be received until Novem-
ber 23rd for the construction of an extension to the break-
water. R. C. Desrochers, secretary, Department of Public
Works, Ottawa,

Burke’'s Head; N.S.—Tenders will be received until Nov-
ember 22nd for the construction of a breakwater. R. C.

Desrochers, secretary, Department of Public Works, Ottawa.

Westport, N.S.—Tenders will be received until Novem-
ber Sth for the construction of a pile-work wharf. (&4
Desrochers, secretary, Department of Public Works, Ottawa.

Ottawa, Ont.—Tenders will be received until November
15th for the construction of an ice-house at each of the fol-
lowing places: Springfield, Man. ; Redditt, Man., and Gra-
ham, Ont. P. E. Regan, secretary, Commission of Trans-
continental Railway.

Toronto, Ont.—Tenders will be received until November
8th for cast iron lanterns and pillars. G. R. Geary (Mayor),
chairman, Board of Control.

Oak Lake, Man.—Tenders will be received until Novem-
ber 1oth for the erection of a platform truss bridge, 42 ft.
over all, with an approach at each end of 30 ft. 6 in., over
"the Pipestone Creek, on Section 31-8-25. Also for the erec-
tion of a so-ft. 'span of a Howe Truss Bridge, renewing part
of a bridge now spanning the Assiniboine River on Section
36-9-24 W. R. H. Hocken secretary-treasurer.

Winnipeg, Man.—Tenders will be received until Novem-
ber 14th for supply for a quantity of cast iron water pipe,

valves, and hydrants for the Domestic Waterworks System.
M. Peterson, Secretary. Board of Control.

~ Winnipeg, Man.—The city council have decided to call
¥ for the construction of public baths. M. Peterson, secretary,
"Board of Control. _ : :

. Winnipeg, Man,—Tenders will be received until Neovem-

v%%{ sth for wire and cable, also pole and line supplies.
eterson, secretary, Board of Centrole-~. 3 e

' Calgary, Alta.—Tenders- will be received until November
1oth for the erection of timber trestle at mileage, 53.7, Crow’s
Nest subdivision. Maximum height, 115 feet. Tength, 750/
feot. Plans and forms of “terider on file at following offices:

Assistant chief engineer, Winnipeg; division engineers,

Moose Jaw and Calgary; resident engineer, Cranbrook. H.
B. Walkem, acting division engineer, Calgary. 5

Maple Creek, Alta.—Tenders will be received until Nov-
ember 10th for the erection and installation of an electrical
light and power plant and flour mill. D. Paterson, secretary-
treasurer, : ;

Point Crey, Vancouver, B.C.—Within a fortnight tenders
will be called for the construction of a six-compartment reser-
voir with a capacity of 18,000,000 gallons.

Victoria, B.C.—Tenders will be received until N
7th for the work of making the reservoir watertight.
Northcott, purchasing agent.

Walhachin, B.C.—Tenders will be received until Novem-

ovember

W. W.

ber 28th for_ the manufacture of superstructure over the
Tbnmpson River. F. C. Gamble, Public Works Engineer,
Victoria.

_—car——

CONTRACTS AWARDED.

Hamilton, Ont.—Contract for the building of a revetment
wall at the beach was awarded to Joseph Battle at $23,000,
lf)el?g the lowest tender. Length of wall, approximately 1,600
€et.
~ Kingsicn, Ont.—The Canadian Locomotive Works has
just received a contract from the C.P.R. for ten ten-wheeler
engines. This is a big contract, and in itself would be suffi-
cient to keep the works going during the winter; more work
is in sight however.
¢ Newmarket, Ont.—The Office Specialty Manufacturing
Co'mpany, Limited, have let the contract of their new factorv
buildings to John L. Young of Stratford, at an estimated
cost of $75,000. This will give an additional floor space of
6,300 feet to the present plant. O. E. Tench, architect,
Newmarket,

Port Arthur, Ont.—Contractor Sherwood has received
from the C.P.R. the contract for the straightening out of the
track near North Bay.

Port Arthur, Ont.—The Thunder Bay Harbor Improve-
ment Company have received the contract for erection of
C.N.R. storage sheds. This building will have a floor space
of 32,400 square feet.

Toronto, 'Or)t.—The Foundation Co., Ltd., No. 76 Bank
of Ottawa Building, Montreal, have been awarded the contracc
for comstructing 10 sets of concrete piers for carrying the
hydro—elecfr\c steel towers and cables. These piers are to be
in the lake at Parkdale, and in general follow the line of
the shore.

Toronto, Ont.—At a cost of approximately $50,000, the
Purdy, Mansell Company have received the contract for in-
stalling the ventilating apparatus in the Parliament buildings.

Winnipeg, Man.—The Board of Control recommended the
purchasing of 1,000,000 feet of lumber from T, . D..;Robert=
son,

Winnipeg, Man.—A contract has just been let to Nor-
cross Bros., Ltd., of Boston, who are building the new Bank
of Montreal here, for the erection of a large brick and stone
warehouse in the rear of the present Hudson Bay stores.
The new building will be 200 by fifty feet, and five storeys.

Camrose, Alta.—W. E, Allen, of the Grand Trunk Pacific

Lines Company, has the contracc for the erection of their

station and freight sheds, at an estimated cost of $s5,000.
Diamond City, Alta.—James Patcerson was the succesS-

ful tenderer for the erection of the new school, at $14.758.00.
Stettler, Alta.—W. L. McKenzie & Company, of Leth-

. bridge, recéived the contract for school building. $

Yale Road, B.C.—Thos. Turnbull was given the contract
for the erection of Public school at $3,500. §
Okanagan Landing, B.C.—Contract for erection of Public
school was awarded to W. G. Simpson, of Vernon, at $1,750.
e Glen ank, ,539'._.]35' Dancey & Company, Nelson, was
;\;ra:;r;ied the contrace 6t the erection of ‘a’ Public school at
»977.




