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GRADE ELIMINATION AND BRIDGES.

By HENRY GRATTAN TYRRELL.

Te -The subject of track elevation in the United States
€®iVed but little attention until the year 1888, when the
coizrs:. of Representatives of Massachusetts appoigfed ?
Separ IS.SIOn to investigate and rcpor.t on the su.b]cc't o
ation of grades for steam railroads and highways.

: ‘eCommendations of the legislature were that grade

ossi : 319
A >SIngs be eliminated, and that the expense of such work
Orne

Cr.

65% by the railroad companies
ZHEL LS State;
X0, ““ ' local town: or city.

In
the two or three

YEars

commenced. The Chicago and Northwestern Railroad was
one of those affected, and in the next few years portions of
their varibus branches were raised, including about four
miles of line on the Milwaukee branch between Diversey
Boulevard and Balmoral Avenue, which was elevated in
1897. At a number of crossings in Chicago where the track
is elevated on banks from 8 to 12 feet high, the streets be-
neath the tracks have been lowered from 4 to 6 feet, and
graded back to the regular street lines. In Chicago and
Evanston, it is impractical to depress the grades below the
lake level, as provision for pumping would be necessary.
Evanston Work.—
The method of track
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elevation used  in
Evanston 1is similar
to that in Chicago,
the country being all
flat, and the grades
insignificant. The
city of Evanston, a
residential suburb
with a population of
25,000, lies directly
north of Chicago, and
the boundaries of the
two municipalities
meet. Two branches
of the Chicago and
Northwestern Railroad

avenuEs 8 pass th?ough .the city,
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anq € Population of Chicago was then about a ml}lilqn
the o5, q“?‘r‘_er, and there were 1,600 miles of tr‘ack within
Whig ¥ llm‘tS, with 2,000 to 3,000 level crossings, over
Affeey Ubwardg of 1,800 trains passed daily. The or.dman}iz
elevatiOD about thirty railroad companies, and'reqerd tto
3o Suh f 150 miles in line and the construction of 700
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SPre, oy be elevated immediately, and the whole Work
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ele"ation °T a period of years. A superintendent of tra
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e Was appointed, and portions of the work were
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Vil Engineering of the class of 1886.

d bridge crossing when railway is depre:
et, and spans two lines of track.
,

d. It has a -
o intervals of three to

ten minutes apart,
averaging twelve per hour. Adjoining the steam ra%lroad,
are double tracks of the Northwestern Elevated Railroad,
which is likewise elevated on an earth embankment, and
where trains make stops at frequent intervals.

Grade removal was greatly needed, not only to avoid
accidents, but also to make possible the running of faster
trains between Evanston and Chicago. At some of the
crossings several persons had been killed, and the fire risk
was also increased by the level grades, because where trains
are numerous fire engines might be delayed by them, and
2 few minutes’ delay at the beginning of a fire might result
in increased fire loss. Gates and flagmen are a partial pro-
tection but do not insure safety, as any provision depending
on human watchfulness is sure, sooner or later, to prove
disastrous.
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The general plan of track elevation in Evanston con- the solid gravity type, with backs stepped rather than
sisted in placing the steam railroad on an earth embank- sloped, and waterproofed with a coating of tar or asphaltums
ment, using retaining walls where the width of the railroad which in many cases is mot proving effective.  Three lines
land was not sufficient for side slopes. At the street cross- of old rails are imbedded in. the concrete, and at placé®
ings, the bank was supported by abutments and the tracks where new walls are joined to old ones, a dovetailed joint
carried over the streets on bridges, having three lines of is provided which not only permits expansion, but holds the
columns in the streets, two at the curbs and one in the two adjoining parts together.
middle, dividing the street into right and left driveways. Where the Northwestern Elevated Railroad adjoins the
Travel was first diverted on a temporary track at one side steam road, columns in the street correspond with thost
of the permanent line, and pile trestles were then built on for the steam railroad bridges. The foundation in the
the permanent location over the streets and a sufficient dis- centre of the street consists of a continuous wall pointed at
e e
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Fig. 2.—Main Street Crossing, Springfield, Mass.

| tance at each side of the street to allow space for building " the ends to serve as wheel guards, and standing a foot o
. the permanent abutments. In several places where the two above the street level. On these walls are reinfOI_'Ce
streets are fairly close together, the trestles were made con- concrete columns, two under each line of track, with eight
tinuous. bars in each column, the four corner bars being larger th";’;

The railroad companies did all work at their own ex- the others. At the depots are retaining walls between

st-am railroad and the Northwestern Elevated Railrods

pense, unassisted by the city, and where street paving was : i
¢ ntinuing far enough back from the street to form 1n€ &

| removed for foundations, it was relaid by the railroad com- - 2 the

I pany. The driving of piles was carried on day and night driveways 24 feet wide, leading from the street up t© ceh f

f with drop hammer pile drivers, and some Naysmith ham- elevated grade. Stairways are built into the abutment fan
mers making blows at intervals of two seconds. On the at the depots, which lead up to the elevated platforms 2

| Melrose branch, only a part of the street crossings are shelters.

i bridged at present, the remaining ones where travel is light, Crade Elevation in Other GCities.—Various methods, og

f being filled with earth banks, which can be removed and grade elimination have been used in other cities, diﬁenne
bridges substituted when the condition of travel demands it. considerably in cost and appearance. All of these may il

divided into two general classes,

Much caution was needed in driving piles at the street
(a) Those where the track is depressed,

crossings to avoid injuring the city sewers and water mains.

b When sufficient pile trestle work was built, sand filling was (b) Those where the track is elevated. .
B brought in by train and the bank made. The temporary The Boston and Albany Railroad through the NewtO’;' W
i side tracks were then removed and all travel turned over the Mass., adopted a plan of depressing the railroad tracks 2 is HJ
i bank and tréstle. At several of the streets, when building carrying the streets over on ornamental bridges. Ther€
i § -
™
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Fig. 3.—Garfield Boulevard Crossing.

42

abutment foundations, so much water was encountered that no doubt that this arrangement produces the most i;t;d,‘

sheet piling was mecessary. Two-inch tongue and grooved factory results as far as the aesthetic effect is OB un

plank was used for this purpose and water pumped out of for the trains are then below the general level of the gre ad

the excavations with hand pumps. Oak piles were driven and there is no unsightly bank to obstruct the we“{’cinity :

in the excavations and were cut off three or four feet below d'vide the city into two parts. At Newton, in th€ il

street grade with hand saws. of the depots, the side slcpes are sodded and plant o A
Concrete was used almost exclusively for abutments and fiocwering shrubs, which serve not only as ornamet nks

retaining walls, side walls being used only where the width summer, but also to unite the soil and prevent ¢ )

of right-of-way is insufficient to hold earth slopes. Low from sliding. 008

walls are used in some cases near the toe of slope where Adjoining Forest Park, St. Louis, the Wabash Raleagtb, ik

enough land width was not available. High retaining walls adopt:d the plan of elevating the tracks on a bank © f

are paneled on the face, but lower ones are plain, excepting 15 feet in height. A view of this elevation at the mai®

for the presence of a coping. - Vertical joints are left at entrance is shown in Fig. 1. The bridge OVer i

distances of 15 feet apart for expansion. Little or no effort drive is quite a satisfactory solution of the problem™

was made to remove form marks from the abutment faces, as that feature is concerned, but the high emban o

and these are very evident, Walls and abutments are of mains as a disfigurement to the otherwise peautiful surt
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ID8S. Such a bank forms an obstruction to the view of a
fautiful park vista, that might be a permanent source of
’Sherisbur‘e' The rai}roaq bank may be hidden .with trees or
'WOulds and its unsightliness concealed, but if conditions
L Permit, a better way would b‘? to depress the tracks
ave a clear and unobstructed view.

The city of Springfield, Mass., has a railroad bank run-
eei across th.e city, but some of the street crqssings have
made quite attractive, like the one shown in Figure 2.
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Fig. 4.—Foot Bridge, Madison, Wis.

arltlfstgzllr]oad i_s carried over Main Strget on a stone‘arch,
B . designed with ‘towers at either end and “stone
Under Urses of different colors. The necessary head room
B€ath makes the use of an arch difficult in some cases,
bridg“éheltl used, it must necessarily be a flat arch.h Th’Z
Senseaofs.pnngﬁffld is so low at the springs that t erc?d;_
Walk Bep insufficient head room when walking on the sl .
So prodeath the bridge. The extreme flatness of the arc]:l
Fatch - ;. Jces a feeling of insecurity and lack of strengt
Sible jures aesthetically, for strength should, if pos-
> ¢ emphasized in all bridges: Apart from the flat-
A the arch, the general effect is quite satisfactory.
Overh(: Brocktofl: Mass., there are a number of ornamental
Crossings, carrying lines of railroad Over the

neSs of

Fig. 5.—park Bridge at Madison, N.J.

ﬁel‘d, “.rit};rhese are built somewhat similar to that at Spring®
Wallg re Stone arches, but at Brockton the long blank ,‘;mi
thelnselvesunslghtly and more prominent than the bridge

Gargy
Toaq acellcs1 Boulevarg, Chicago, is crossed by a set

tr. .

: ) r
hr,‘dges, > Which are supported by through plate g,rd.ee
Wide OWn in Figure As the boulevard 18 quit
My, € brig g 6 ¥ has been

ade 8¢ has three spans, and an effort has

ar 0  relie y " : at
Cheg benea]tl}jvc the straight overhead lines by using B

o e the girders. :
“niﬂat' Cl_tnes have treated the subject of grade crossmg'
e Orl: VariO_US ways, but generally either by “'Zd‘
USualyy ; ““PTession, as any great change in street §TACS
ln"pl'&cticablc.

of rail-
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A plan used by the writer for grade elimination is shown
in Figures 4 and 5. This bridge is in the park at Madison,
N.J., and carries a foot walk over a double line of railway,
which in this case is depressed instead of being elevated on
an embankment. Similar treatment can be applied to street
or highway bridges over railroad cuttings, either by lower-
ing the railway or by grading up the street approaches in-
stead of using steps, as in the illustration.

—_——ea>e——

THE FLOW OF WATER THROUGH A POROUS
MEDIUM.

By L. R. Balch.

The flow of water through a filter medium is a question
of important practical application upon which our knowledge
is so imperfect that a great deal of further investigating in the ,
laboratory is required. The final object of such experimental
research is to determine what factors influence the variation
in results under various conditions, ‘and what the effects of
those factors are. In conducting the experimental investiga-
tions, the principal, and also the most difficult, thing is so to
design the apparatus and conduct the tests that these various
factors either be eliminated or be determined in effect. A
large amount of work and a great deal of study is required
before this can be accomplished. It often happens that,
though an investigation promises to be comparatively simple,
the additions and revisions found necessary as the work ad-
vances cause it to become quite complicated before satisfac-
tory results are obtained.

Through the work done on this subject by Mr. Allan
Hazen for the Massachusetts State Board of Health, and by
Prof. C. S. Slichter, of the University of Wisconsin., a fair
knowledge is had of the conditions influencing the flow of
water through a soil column and of their effects. A number

of conditions which have a very great effect on the rate of flow

are quite difficult to determine, making the experimental
work a matter of great care and thoroughness. The condi-
tions which influence the rate of flow as shown by previous

experiments will be taken up somewhat in detail.

The hydraulic gradient or difference in pressure from
point to point, measured in the direction of flow, is the
primary cause of the flow of liquid, and the greater the gra-
dient, the greater will be the flow. The value of the hydraulic
gradient is measured by means of gage tubes, similar to the
piezometer tubes familiar to those acquainted with experi-
mental hydraulics.

The porosity or amount of void space in the porous mate-
rial has a great influence on the rate of flow, which varies
directly with the porosity. In experimenting with a mass of
spherical shot, Prof. Slichter found that a number of values
for the porosity could be obtained with the same material,
depending upon the arrangement or manner of packing. The
minimum value was found to be 25.05 per cent. of the whole
space occupied. The great effect of the porosity on the flow
may be shown by a tabulation given by Prof. Slichter in
Water Supply and Irrigation Paper No. 67, published by the
United States Geological Survey. From this it appears thzot
if the porosity of the same sample of sand is changed from
30 per cent. to 37 per cent., other conditions remaining the

same, the flow in the latter case will be twice that in the

former. ;
There are several methods which may ordinarily be used

to determine the porosity of a sample of sand. Probably the

—

*From the Wisconsin Engineer.



688 THE CANADIAN ENGINEER

most successful method is that used by Messrs. Cenfield and
Urbutt, which is described in their thesis for the degree of
Bachelor of Science in 1909. This method, by which repeated
trials gave substantially the same results, is to fill the testing
receptacle with thoroughly dry sand by allowing it to flow
through a tube maintained at a constant height above the
sand surface in the receptacle. Water is added through a pipe
connected to the bottom of the apparatus from the outside.
This method of filing the voids drives out the air as the water
rises. A difference of two per cent. by weight was found in
the amount of sand necessary to fill the apparatus in various
determinations by packing the sand in any other way than by
the tube method. This method has a disadvantage in that the
tanks used in the flow experiments are not packed in the
same way and the consequence is that the correct value for
porosity to use in the computation of results is not known.

Probably the most satisfactory way would be to measure
the void space in the sand when in place in the flow ap-
paratus. This would be open to criticism, since the value ob-
tained could not be checked, and in case the determination
was incorrect, the results would be unrehable.

The larger the size of the separate pores, the greater will
be the flow through the porous material. The value of this
factor depends upon the ‘‘effective size”” of the soil grain in
the sample The flow through the interstices of an ordinary
sand bed is similar to the flow through capillary tubes and is
proportional to the first power of the head causing the flow.
When the grains become about three millimeters or larger in
diameter, the condition for free flow obtains and the flow
varies in accordance with +2gh.

The method of determining the effective size will be
briefly taken up in a discussion of Hazen’s Formula.

The rate of flow varies directly with the temper.ture.
This is because of the effect of temperature on the viscosity
of water. An idea of the effect of change in temperature on
the flow may be had from the fact that a change from 50 de-
grees to 6o degrees Fahrenheit will produce a change of about
sixteen per cent. in the flow.

It has been found that the shape of soil particles is an in-
fluencing factor, though it is impossible to express it in the
flow formulas. It is plain that sand grains that are round,
flat, rough or smooth will have varying effects on the results
even though the effective size is the same for each kind. Clean-
liness, chemical composition and distribution of sizes in the
sample also have greater or less effects upon the flow, but are
exceedingly difficult to express. The distribution of sizes is
shown by the ‘“‘uniformity coefficient’”” used in selecting the
value for C in Hazen’s formula.

There are two accepted formulas for the flow of water
through soil, one by Allen Hazen, resulting from his work at
the Lawrence Experiment Station, and one by Prof. Slichter,
resuiting from his investigations of the flow of underground
water.

The former is generally used by American engineers in
their designs and has become standard. This formula is

h
V! = cd— (0.70 + 0.03t)
L

V is velocity of flow in meters per day.

C is a constant depending for its value upon the shape, clean-
liness, chemical composition and distribution of sizes of
grain. In practice its value is assumed by comparison of
the results of mechanical analysis of the given sand with
those of a sand which has been tested.

d is the effective size of soil grain. It is the diameter in milli-
meters of a sphere whose volume is equal to the volume of
that soil grain of such size that 10 per cent. of the grains

Volume 22.

in the sample are smaller. The size of grain is found by
thoroughly shaking the sample through a set of sieves
and finding that size which just will not pass ea?h
sieve. The results are platted and the effective size takes
from the diagram. The size than which 6o per cent, ©
the sample is smaller divided by the effective size is term”
ed the “uniformity coefficient,” the comparative value 9
which is considered in selecting the proper value for v
h is the loss of head or the head causing the flow measurt
between points just inside the ends of the soil column- !
L is the length of sand column through which the wate ‘
passes in losing the head h. d
t is the temperature in degrees Centigrade. It may be notes
that when t is 10° the last term of the equation becf)m‘f
unity. The equivalent temperature, 50° Fahrenheits
taken as the standard in Slichter’s formula.
Prof. Slichter expressed his conclusions by the formula:—.

h d*a
Q = o0.2012 — 1
L wk !
Q is the volume flow in cubic feet per minute. P
h used !

— is the hydraulic gradient and has the same value as 15 !
1. 7
in Hazen’s formula. . nch
d is the mean size of soil grain and is defined as that size ® 14
that if all the grains were the same, the flow WO¥
what it actually is. This term takes care of the si?®
voids, the cleanliness, chemical composition, shaP®
distribution of sizes in the sample. -
W is a number called the viscocity coefficient whic
upon the temperature for its value. It is defined 2
force necessary to maintain unit difference in velocl
tween two strata of water unit distances apart. !
K is a constant depending upon the porosity for its
Tables of values of both K and W are given in the
supply paper previously mentioned.

Experiments which have been made show the ne
observing certain principles in conducting investl
the flow through sand. ‘ 8¢ 1

Water used in the tests should be treated with Some.;:' o
such as formaldehyde to prevent the growth of ?rganf t;u'i 3
and should be filtered through charcoal before using: o pUT
been found that water treated in this manner answers ald not 1
pose about as well as distilled water. The water sh‘; o O
be used in the tests a second time. In passing thr its vis
sand the water may dissolve material which affects o
cosity. . be :

The temperature of the influent water should n@
ferent than that of the effluent by more than one-ha
In varying the temperature, the experiments 5h°“°
conducted at a temperature much above about 65t 8
a satisfactory amount of data has been taken at red el .
temperatures. The reason for this is that the hea ma"fi‘l.
seems to cause an entirely new arrangement of t ee in B’n’“ !
The increase in temperature of runs should be ma exis™ 4

:¢ guch
i : o if su !
increments to discover the critical temperature "
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SHIP-RAISING AT SARNIA-
thod 10 g0

The Steel Trust is using a novel ME 5y, divelges
Joliet at Sarnia. It was found impossible % "oy

oat s
work on account of the current, so another b k the ¥ t‘ﬁ
: . . oh will break S0 '
directly in front of the Joliet, which b repair€®
and enable the damage on the Joliet tod(: b

an

expected the scheme will be successful
in a short time.
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PROTECTING PIPE LINES AGAINST ALKALL

inesT\}iiematter (.)f,the DUINER method O,f protection for pipe-

engineer nl\flllkall is present is a very important one to the

and Citie.s any of the water supplies for ou‘r Wester.n towns

Rlequat, must b? corllveyed thro'ugh many miles of 1?1pe, and

the follow-pmtecnon gl Mr.' C. P. Bowu.e makes

eStern Emg- RIINCRL DN the subject in the May issue of
ngineering.

of Cg;’fsotro.f th,e l.arger Oil' pOO.ls so far developed in the. state
Dipe~linesnl}? lie in the arid districts. In the construction of
e Sea~cOt rough these districts, énd leading from them to
eer has tast, °n§ of the ‘m?st serious problems the‘ engil-
€ Dipe : S?]Ve 1s the. quest.xon of an adequate protfectlon for
t Tough w}f‘amSt alkalu?e .soxls. In the‘ San Joaquin valley,
kalj salts .lch the .majonty of these lines pass, the total
in the soils range from o0.05 up to 5 per cent., and

€ av . i
as f rage composition of these salts in the soils is about
OHOWS'

n

al

P Per cent.

B 00 sulphiate ..., e e e 11.28

B sulnhate ... el 10.48

ozgneSium Stlphate .0 oss et © s PaRets 2.89

S T S C M 0 6 23.03

szgzzm AT o R B O R A e 1 40.96

Sodi rosgtiare L B A L 2.08

UL R e R W S L 0.28

100.00

i

are nlllu!cnan}.’ blaces the percentages of chlorides and.sulphates
nch thiliher than shown. In such soils, steel pipes 5/16-
Coats o asC ness, altho.gh originally protected with thrfee
holes hay Phaltum paint, have corroded so badly that pit-
three Yeae ?e‘.,ek’ped, extending entirely through the pipe in
20 Yearrss time. If the life of a pumping system be taken
3 40 Der c’ and the cost of the pipe installed in the system
tective coa Dt of the total first cost, it is obvious that a pro-
Pipe th Ung which will triple or even double the life of the

Toy ; )
gh hag territory, becomes an important factor.
or

been brokulgﬁt along these lines, a number of coverings have
1 useq bf0rward. Various kinds of asphaltum paint have
i Success, Ut, so far at least, without any marked degree
e o ter .'t Crude oil has also been applied by covering tl?e
h or lm:as b_een lowered into the ditch to a depth.of S}x
€ ditc withre with the oil, and then immediately filing in
in Teasop earth'_ This method is only partly suf:cessf“ﬂ
v't? it, and j t.hat if the soil is at all sandy the oil soaks
5 Dity of thln time almost entirely disappears from the
mj € a alieaplpe’ leaving the metal quite as badly' eqused
th'nous €nam . beff)re the application. Quick-setting t_ntu-
K bi a'els’ Which can be put on in a layer 3 to 1% -inch
ce:se haye 0:::; » give results. However, up to the present,
% sful]y appl; Serious drawback, in that they cannot be suc-
Mpe,. 1ed to a mojst pipe or to a pipe having a low§r
8O por: SU @ tem ., because the enamel, althoygh i't 1;
actioamd-" that Perature of approximately 200°F., 18 chille
i“ton f the mo i .}.mrd"'nﬁ before it can be spread. Th'e
Dipe , MVrad Of"b‘\nh which it is applied is merel){ to roll it
g’r‘eatat ut faua]ls or globules which do not stick to the
tiong aste mat t.o the R":mmd. This not only causes 2
teCted the Dise ‘eerlul: but is apt to leave many small por-
difﬁculeve“ th(’“;rh Specially on the under side, wholly unpro-
arm ¥ can be l—lrseveml coats of enamel are put on. Th'ls
1§ bein ry Weathp; gely overcome by applying the enamel ,.n
been only, or to pipes through which warm oil
i ich have

d.
Vereq There are no lines in this state wh
in the

V thie .
his process and allowed to remain
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ground for any great length of time. One line passing
through slightly alkaline territory, which was covered in this
manner about two years ago, was found to be in excellent con-
dition upon a recent examination.

The method of covering most extensively used, and per-
haps the most successful one, is that employing especially
prepared roofing papers. The papers commonly used are
those made . from ordinary deadening felt run through a mill
in which the felt is plunged into a number of successive
baths of hot asphaltum and rolled hot and under pressure
after each successive bath until the fibres of the paper are
thoroughly impregnated with the asphaltum. Just before
entering the last set of rolls the paper is sprinkled with either
mica or soapstone, which mineral, while it no doubt adds
somewhat to resistance against the attack of chemicals, has
for its principal function the quality of affording a means of
keeping the paper from sticking in the roll in hot weather
Asbestos papers, prepared somewhat in a similar manner to
the felt papers, have also been used in a number of places.

These papers are applied to the pipe by two methods,
known locally as the ‘‘spiral warp’ and ‘‘longitudinal lap.”
The spiral warp, which is in most cases the most efficient
method, consists of applying the paper to the joints between
collars by wrapping it around the pipe spirally. For this pur-
pose, the paper is cut in the mill into rolls of the desired size,
varying from 3 to 12 inches in" width, and containing from so0
to 100 ft. in length as best suits the diameter of pipe to be
covered. The pipe is covered immediately after being screw-
ed together by the tong gang, and while still on skids over
the ditch. It is coated with hot asphaltum and the wider
strips wound on spirally before the asphaltum has had time
to set. The crack which is left between each wrap of the
wide strip is then coated with the hot asphaltum, and a batten,
or 3-in. strip, wound on to cover it. The asphaltum used is a
thin grade of the ordinary refined product, and is applied to
the pipe at a temperature of about 200° F., and is of such a
consistence that it will not set for about five minutes after ap-
plication. If, due to climatic conditions or variance in the dif-
ferent shipments, the asphaltum sets too quickly, a so-called
flux, which is simply a very thin grade of asphaltum, is added.
I: is usually the practice to ship one barrel of “flux’’ to the
field for every 6o barrels of asphaltum. At the joints 3-in.
strips stuck together with asphaitum are wound around the
pipe on either side of the collar until a shoulder is built up
flush with the outer circumference of the collar. The sleeve
and shoulder thus built up are then coated with hot asphaltum,
and the whole covered with a 12-in. strip of paper. , Besides
heing stuck to the pipe with asphaltum, this last strip is
bound on with wire, as are also the ends of the paper where
it is wrapped spirally. If this is not done, the ends will curl
up and allow dirt to get between the paper and the pipe after
the pipe has been lowered into the ditch, and before the back-
filling has been done.

The longitudinal lap system, which to the present time
has been much more extensively used th°n the system just
described, consists (as the name implies) of wrapping the
paper longitudinally around the pipe. The paper is delivered
in the field rolls, about 6 in. wider than the circumference of
the pipe to be covered, each roll containing approximately 72
lineal feet. Two men go ahead of the paper gang and
measure up each joint of pipe between collars and cut the
paper into the desired lengths.

In applying the paper to the pipe, undoubtedly the best
method is first to coat the pipe with hot asphaltum as pre-
viously described ; then to wrap the sheet of paper around
the pipe and stick down the lap with hot asphaltum. This,
however, is not often done when covering lines where the oil
passing through is to be heated, the supposition being that

I R ——
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the heat of the oil {usually about 130° F.) combined with the
pressure of the earth on the pipe after it has been buried will
be sufficient to soften whatever asphaltum there is in the pa-
per and form the necessary bond between paper and pipe to
keep the water out. Without question, this supposition is cor-
rect to a certain extent. The paper, especially where a heavy
quality is used, will undoubtedly adhere to the pipe in most
places where it comes in contact with the metal; but it is to
be noted that roofing papers applied to a pipe, while still on
skids above the ditch, and allowed to stand in the sun for a
few hours, will stretch to such an extent that the contact will
be found to be on the upper circumference only, there being
often as much as one-quarter of an inch of sp-ce between the
bottom of the pipe and the paper. It is a serious question if
this same thing does not occur when the heat from the oil
first reaches the paper, éven though the pipe has been lower-
ed into the ditch and covered up. The paper, of course, does
not bag uniformly as in the case above ground, but the
surplus is taken up in wrinkles, and these wrinkles are very
apt to be connected for the entire length of a joint of pipe.
Should any injury occur to one of these wrinkles, or a crack
develop in it, which will undoubtedly be the case as oxida-
tion goes on, it is mot at all improbable that water, which
would enter, would reach every place in a joint of pipe where
the paper was not securely stuck on, and thus render the
whole covering practically useless. Where asphaltum is used
as a; binder, the wrinkles that form will be filled, thus pre-
venting the water from entering, even though the . paper
should in time crack at these points. Time alone, however,
can solve this much-mooted question, since there are no lines
in California protected in this manner that h-ve been laid a
sufficient length of time for these cracks to develop.

For covering the collars, the same method is used as with
the spiral wrap, except that the binder is often omitted. This
it would seem, is even more serious than omitting the binder
from the main body of the pipe, since it-gives the water a
chance to get between the p2per and pipe through the ends of
the wrinkles.

Whether a binder is used or not, the lap should always
be made on the top of the pipe with the outer portion of the
lap looking down, and wires should be placed about 'every
sixteen inches. This is necessary to prevent the paper from
being pulled away from the pipe by its own weight before it
can be lowered into the ditch and covered.

O

RATS AND PLAGUE.

The bacteriological examination of 100 rats, at the public
health laboratory, of Manchester, England, which' was com-
menced during the previous year, was completed in June
1ast. No bacilli suggesting plague were discovered in any
of the bodies, hut in six cases parasitic cvsts of the liver
were found; in only one case were bacilli of a possibly
pathogenic nature seen, but of course not plague producing ;
in nineteen cases putrefactive bacilli or cocci were discovered ;
in twentv-three trvpanosomes were found in the blood. The
last mentioned feature, although having no special indication
so far as is known at the present time, is somewhat interest-
ing. Trypanosomes are a species of protozoa or low form of
unicellular animal parasite of a flagellate or whip-like shape
which infest the blood of man and animals, and which are
responsible for various diseases in reptiles, mammals; fishes,
etc. One variety (trypanosomes gambiensis) produces sleep-
ing sickness, and is introduced into the blood of human be-
ings by means of a fly. Knowing the way these parasites are
carried from one body to another, it is certainly interesting,
if nothing else, to find so many of the rats thus infected.
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NEW METHOD OF PURIFYING WATER.
What is understood to be a new method for the speedi€!
purification of Thames water has been discovered by Dr. A C.
Houston, of the Metropolitan Water Board. He adds lime
raw water in such quantity as to kill all the germs. He stat“_’5
that when 1 part of quicklime (about 75 per cent. Ca0) 1
added to 5,000 parts of raw Thames water, about .007 pef
cent. free CaO is left in the mixture, and this excess is sut
ficient to kill B. coli in from five to twenty-four hours.
result of this process is to make the water unusable on 3¢
count of the quantity of lime in it, and Dr. Houston proposes
to correct this by mixing it with natural water which has bee?
purified by storage. Tt would require about one part natur?
water for three parts quicklime water to produce 2 POtabe
mixture. Thus it would be sufficient to purify only a third ©
the water needed for London by storage. The rest could be
dealt with by lime and then mixed. The principle is thus
described by Dr. Houston :— : d
Fifteen 1bs. of quicklime, costing three-halfpence, W‘?ul

be added to 7,500 gallons of raw unstored Thames W"tf‘r'
This would kill within twenty-four hours the B. coli, and 1
ferentially, but certainly, the microbes also of epidemic water”
borne disease (e.g., the typhoid bacillus). The water wol

also be improved considerably, as judged by physical a?)
chemical standards. The excess of lime (about .co7 Per ;—:eﬂd;a-
a

would then have to be neutralized with 2,500 gallons 0
quately stored water, which, according to all my experiments:
world not contain any of the microbes of epidemic wzte;
borne disease. Thus 75 per cent. of the water woul
sterilized chemically, and the remaining 25 per cent
nature’s own method of sterilization (storage). The miX
would have lost about 75 per cent. of its total hardness: ane.
would contain no undesirable excess of free lime, besides bn
ing perfectly innocuous. Rapid filtration alone would the
be required to remove the precipitate of inert carbonat®
lime, and to bring the water up to a reasonable standar
chemical purity.

The system would be more expensive—in fact, ¥
so—than sand filtration, but it would have certain distiI'!Ct :
vantages, notably, its adaptability, its special suitability *
flood waters, the saving in soap, the capacity to render qui€ £
ly an initially foul water absolutely safe, the postponemefﬁ.IJ
the construction of new storage reservoirs, and the {3151 of
of the purity of the metropolitan water supply to 2 pite
perfection never before attained.
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TUNNEL UNDER COLORADO RIVER:

The task of boring a tunnel under the Colorado R;:’:d
has been accomplished. Reports received by the 4t of
States Reclamation Service announce that the tOP drt 51
the Yuma tunnel penetrated the California bank on MaYéow‘
making connection with the shaft on that side, 387 4o,
pleting the crossing of the stream. This tunnel, OF = uc
is one of the most dangerous and difficult engineerl.ng Se of
tures undertaken by the Reclamation Service. It 15 s will
the features of the Yuma irrigation project, whi the
reclaim 100,000 acres of the arid lands in the delta ©

Colorado, known as the American Nile. It will Carn‘:\a;iz'ona

from the main canal on the California side to the
canal system. . y

The great siphon will be 1,000 feet long, Wﬂh alent
ternal diameter of -fifteen feet. It crosses the r‘,eam’
Colorado River 100 feet below the surface of the ° ous
and penetrates for the entire distance a soft and se of
sandstone formation. Its construction require

Hudson River tubes.

d the T e

compressed air methods similar to those employ€®
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NTHE LITTLE SALMON RIVER VIADUCT.
ATIONAL TRANSCONTINENTAL RAILWAY.

d In recent issues of The Canadian Engineer there was
c;sc.nbed the néw Red River bridge for the National Trans-
Rtinenta] Railway. "This bridge includes a bascule span

Fig. 1.—Ceneral View of Viaduct.

a 3
rSerls 4 most interesting structure. The'Little Salm(:ln
anotherv;aduct for the National Transcontinental affor.ls
Way, Mrmerestmg example of bridge work on the ne:¥ rén:
continem'alR‘ 5 Unia“_:ke, the bridge engineer for 'fhe ran:r
cfore the | has (%escrlbed the str}lc.ture very fully in abp:ict
f the ees C-an_ad‘an Society of Civil Engineers. An abstr
3 Cription is given below : -
the easieACt Qf' I"arliament, authorizing the co{lstructwlg olf
Vi pmm division of the National Transcontinental Rail-
(Monct vides for a location from its eastern terminus
on) through the central part of the province of New

Fig, 2.—100-Foot Girder in Place.

e and through the province of Quebec by the
: . a:sxl.able route to the city of Quebec. ; oo
OCate gineers of the Transcontinental Railway o
the § ol lines, one known as the River route, following
the Ce.nt-rOhn River, north from Fredericton, and Fhe other
Closg) Al route; the latter was adopted as fulfilling more
ha.s now 1 PIOVisions of the Act. - That a line of railway
t four 2:“ constructed along this route having a rulmg;
Mmpensated grade, with a maximum curvature O
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six degrees, is owing in a large measure to the advance in
modern bridge and high viaduct construction.  The valley
of the Little Salmon River, 185 miles from Moncton, pre-
sented one of the obstacles to be overcome, as the grade de-
velopment showed a Crossing over 4,000 feet long, with a
height of 200 feet above the water line.

The line approaches the west end of the structure with
2 six degree curve through a rock cutting and crosses on a
tangent bearing N. 10°—27 ft. W., the grade rising o.40 ft.
per hundred. The layout consists of twenty-four towers
58 ft. o in. centres and twenty-five intermediate spans 100
ft. 3 in. c. toc, the end spans being 100 ft. 10%
in, centre of bent to outer end of steel; all the tower
spans are alike and also the intermediate spans, except that
the masonry ends are extended to give the required bearing.
The towers and bracing are made alike as much as possible,

Fig. 3.—View of Erection.

necessitating one set of templates only for the Span\s and
parts of towers which duplicate each other. A through
girder system of construction was adopted, the girders be-
ing spaced 17 ft. 6 in. c. to c., while the floor beams with
gussets were spaced 14 ft. c. to c., along the plate girders.
The east end span is on a spiral to a' 6 deg curve and in
consequence the girders are deflected at this abutment 1 ft.
2 in, off the tangent to the structure produced. There were
several reasons which led to the adoption of a through girder
system. In high trestle construction where the use of false-
work is out of the question, the most economical layout is
that on an intermediate Span as long as could be handled
with a well designed traveller working from grade, so as to
reduce the number of high towers, their pedestals and
foundations.  Spans of 6o ft. with 4o ft. towers are gener-
ally employed where deck girders are used, spaced g ft. c,
to c., and bridge ties resting on the top flanges. Owing to
the through girder system having a spacing of girders 17 ft.
6 in. c. to c., spans of 100 ft. are handled, since the bear-

"y
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ings of the traveller rest on the flanges, thus giving that
much more base to brace the traveller in handling loads.
The stability of the erection outfit is amply provided for so
that in this case girders weighing 30 tons were placed in
position. It certainly gives a feeling of safety to see from
the car window the flanges of a heavy steel girder, and that
this is not altogether sentiment is shown by the fact that
instances of derailment are recorded, in which the car held
to the roadway by the lateral resisting power of these
girders.

The approach at the east end being through a rock cut-
ting, in order to avoid building the steel work on a curve,
and also to utilize the material in the cutting without waste,
an abutment of reinforced concrete placed on top of the rock
fill was decided on. A buried pier built from the original
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line at the banks of the river were built with curved ¢
waters, the axis of ‘piers being parallel to the direction

the current, forming suitable icebreakers. The anchor bolt®
for pedestals consisted of two rods, two inches in diaﬂ_leter’
the lengths varying according to the up-lift to be resiste®
These rods were anchored at the bottom by spacers of 10-1%
channels and washers, the concrete being built around th,emf
In order to give room for a little variation in their POSiuon;
conical forms were set around each bolt, a lip being left 7
the top extending beyond the base plate of column throU8"
which these voids were filled with grout after the steel wa?
erected. The west abutment or buried pier was about 4_
ft. in height above the footing course, and in order © =
duce the pressure on the soil and allow the embankment

run through and surround it, an arched void was left *
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Plate 1.—Plan and Elevation of Viaduct.

surface at this point would have been over 100 ft. high, dif-
ficult to design and build, and very costly. This was avoid-
ed by the use of a bank abutment. The concrete was rein-
forced to prevent danger of cracks from settlement in the
bank, and in order to give time for the bank to settle, the
ends of the girders were temporarily supported by a crib-
work of square timber, before building the permanent abut-
ment,

In the design of the pedestals and west abutment, bor-
ings and test pits were first made to determine the character
of the soil. - This proved to be of compact sand, gravel and
hard pan, so that no piling was required, the footings being
designed to distribute the load at a pressure of from 2.5 to
4 tons per square foot. The four pedestals near the water

in
o ol e 7 s.nced
longitudinal direction. No difficuity was experienc

building to this design. uifed

In laying out the work no triangulation was reqience
and an ordinary steel tape was used, the writer’s expefr ex
being that, as provision is made in the girders olts
pansion, a slight variation in the position of the ancho ad®
is permissible, providing the expansion slots P iffi

The chief e
ical P,
swing?

longer than the theoretical length requires.
culty consists in maintaining the anchors in a vert
tion and protecting them from rough usage from

buckets of concrete and other causes. i
; : : : atio

The materials used in the concrete were 1ntef‘;en by

Portland cement, manufactured in Hull, Que., at pré ere

the Canada Cement Company. The sand and grave
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Ob,tained on the bank of the river near the bridge site. In
this locality good sand is very difficult to obtain, and, after
altf‘St of sand from several pits, the local material was
S€. €Cted, the sieve test showing after the gravel was screened

gtes.
Retained on 20 mesh sieve........ 64 per cent.
6 1 30 ¢ 13 17 i (3
4 S dife | T NIy A
¢ e 74 ¢ < ; 1 2 (]
" O ol o A, D, Lri i
100 %

Sulp:ft?r treating the finer residue with a 207 solution of
whi hunc acid, it was found to contain 6% of soluble matter,

c 1 1 . .
Was eliminated by thorough washing, and a mixture

On.
Varyi: Part cement, two parts sand, and four parts gravel,
of g from the size

incha Pea to three
S Was obtained. g

As th

€ sand w —

of as not Cliss Tow 5 Fol o cF g o |- —-o{ =~
the best quality, (A j[i-%‘y;]/{j

\ .\;"3}

559

th:euse B oy, mix.
;Vas ordered in K

of pedestals, N
1

I

small

concrete

5 f
€oncrete ysed in

uri :
foung fed pier and

was g

5 Mixty
obtainin re, In

acip € a proper
cOarsi ituxe . the
kept ' Material was
fol*msaway from the
b Y the use of
Crforat

- 1f Mirsony 1o Bof R

dray, 0 and

is method

Isfactg 2d more sat-
yore that

bong - eMbting ¢

Ure into E;lcing mix-

i £

"quireq i(; bOdﬁ as
some

On

S.

OVITE; Dominion A Typical
Cations €0t specifi- Py h
memberwere strictly adhered to in the proportioning ol
the o> he compression members were figured for
the tim- ended formula of these specifications. o

nlsmn members of the towers a limiting length
of 2

RO ke
Was used to avoid sagging of members, t0 ma

t r

stilfnezzpable of resisting compression and to give mm'al

wa;, bA'tte‘ntion is called to the use of bulb ang:sa:‘;
ical rdcm.g of towers, which mak? a vfry snt o
u S€ction and avoid breakages in shipment. t

.t I box laced section of light angles. Traction

Were figures as called for in the specifications:
e y
o e ecOzOSts viewed from the stress sheets do not appez
Omi 8 :
&yration Mical because of their relatively small rad1u§ .
€0 compared with a built up channel section;
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Bent on the Little salmo
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but the saving in weight of details and simplicity in shop
work tully compensates for the extra main material. In the
light of column tests it is reasonable to expect that the re-
duction in unit stresses for the increase of radii length would
not be justified by practical tests. The metal is used mostly
in directly resisting the primary stresses, as very little is
required for secondary purposes (viz., lattice tie plates,
etc.), and in this way a stronger column is obtained. The
section used has also the advantage of continuous webs in
each direction, which are greatly superior to the easily bent
lattice bars, and moreover the interior of the column is
much more accessible to the paint brush for shop and field
coats. The section is symmetrical on both axes. having
therefore its centre of gravity in the centre of the section,
and no eccentric loading is induced from the girders. The
small amount of redundant metal means uniformity of stress

in the columns, and

b simplicity in the
w6 - 3
make up will de-
R N T 0 crease the cost of
vives b i gid .
ot \ pi v e maintenance.
Ed ;
In calling for
e tenders for the steel
P2 et
~'a§ work our usual prac-
3)} tice was followed of
L furnishing bridge
Lzir : ;
< companies with a
o .
& general design and
§.‘g details of girders
S ? and towers, together
?& i : with a printed form
7 . s i
P i% of tender_ n Wth!’l
& z was filled in the esti-
Oy 3 8 mated weights of
Sk *
5#55 %":i steel, and number of
K [ Y feet B.M. of timber
§8 2 SAET in the floor. With
P y this system all
o . 2 brid ge companies
3 g R bid on the same
Al .
Q.s‘g Wy basis, and are not
M “.‘{g required to make a
28 § wal : ;
£¢ 3 single drawing to
& Gase— |% 222  submit with tenders,
* .l,:_m

the unit prices for
steel and timber
erected in place, and
to carry out the
amounts on the esti-
mated quantities fur-
3 nished, viz., steel
14,000,000 1bs., timber 520,300 Tt BM After the tender .is
awarded the bridge company submit stress sheets and ‘detalls
for approval before ordering the material from the mills.
The rails were directly supported by 8-in. by 12-in. by
14-ft. bridge ties resting on the steel stringers, every fourth
tie being 16 ft. long to support the pl:‘mk footway placed
outside the guard timber for the convenience and safety of

o
LT
1231
[Ny >
: g
3
~

pa7
2-7 e Grchors

n River Viaduct.

fhe section men. ] y
dapped 1 in. over the ties, which were spaced four inches

apart in the clear, the ties were secured to the stringers by
3-in. hook bolts, and the guard timbers. bolted through the
tie with one 3%-in. bolt in every fourth tie. A steel guard rail
6o Ibs to the yard will be placed inside the gauge line and
eight inches therefrom in the clear, these guard rails com-
ing together at the centre of th(? track one rail length beyond
the end of the bridge and being protected by a cast steel
point fitting the rail section and spiked to the road-bed ties.

Y 2 but merely to fill in .

An outside guard timber 8-in. by o-in.-
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Actual erection began July 27th, 1910; the steel was all
assembled and last span swung February 8th, 1911, and all
riveting and painting fully completed by August 1gth, 1911.

The erection staff varied from 6o to 80 men, of which
but six were employed on the big traveller, one sub-foreman
and 14 men were used to assemble the steel work, and the
rest formed from two to six gangs of riveters, also crew for
derrick car used for unloading material in yard, and deliver-
ing same to traveller, and driver for light locomotive. The
riveting gangs averaged 302 rivets per day of 1o hours per
gang, a rate which would probably have been reduced by 50
per cent. if ordinary staging had been wused, instead of the
riveting cages.

One coat of Sherwin-Williams Black - Metalastic paint
was used in the shop, with a coat on each contact surface
before assembling. Two field coats were applied, the first
Metalastic brown, and the final coat Acheson Graphite. Rivet
heads and shop marks were touched up before applying the
field coats. The use of a different shade for the first field
coat was a great help to the inspector, to enable him to see
that the several coverings were properly applied.

In the final estimates the actual amounts and cost under
the several items are:—

Substructure.
1,757 cu., yds. 1:2:4 concrete @ $15.00
6,524 & T3 £ @ 11.00
4,597 i Excavation @ 1.00
10,534 f @ 2.50
Superstructure.
Steel 13,091,310 lbs @ 4.68 cts. = $654,703.31

Timber 518,041 ft. B.M. @ 4.60 cts. — 23,829.89

$678,623.20

Progress estimates were paid monthly on the super-
structure according to the following basis:—

Unit. Rate.
e e A A o Ry O A R 100 lbs $ 4.68
BT yin HO0r -t ek e Y M.B.M 46.00

Schedule for Monthly Estimates.

Unit. Rate.
S ot v R e R A N S 100 lbs $ 2.00
saanutgetoredy B0 L S e i e e £ 1.00
gehiveredaat siternf 0 S £e .40
it S O e SO 1 .08
AT R A R I e e el e 215
painted and fully completed........ <X 2R
' ; $ 4.68
Miarober deliverads 5 nm b ki it s s b M.B.M $40.00
framed and placed .............. o 6.00
$46.00

The basis of payment was considered a fair and equit-
able distribution of cost throughout the different stages of
manufacture. It is the result of experience on many bridges
previously built by this and other bridge companies on the
described method of working and specifications, and the
writer believes may fairly be used in other similar cases, as
proportionate cost data.

The work was carried out under the general direction of
the writer from the bridge engineer’s office in Ottawa, Mr.
W. A. Duff, assistant bridge engineer, having charge of the
general design and details.  The Dominion Bridge Co.,
Limited, Montreal, were the contractors for the steel, which
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was efficiently carried out, Mr. F. P. Shearwood, C.E., hagg
ing charge of the design for the bridge company.

The design and layout for the erection and the travel
were made under the direction of Mr. James Finley, SUPe
intendent of erection, who was responsible for the success
carrying out of the erection; also Mr. E. W. Nichols, fores
man on erection.

The mill, shop, and erection inspection was satisfa®
torily carried out by the Canadian Inspection Compan¥®
Limited, Montreal. &

The sub-structure was completed by Messrs. Powers
Brewer, sub-contractors under Willard Kitchen Co.
construction and laying out of this part of the work
performed under the direction of Mr. C. O. Foss, dis¥f
engineer. Although the work was prosecuted in all season?
of the year there has been no accident or casuality of an¥
kind.
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A NEW PEAT MACHINE.

In the January issue of the Journal of the
Peat Society is a description of a peat digging ma‘ 4
which is in operation at Elizabethfehn in Oldenburg; Ger
many, designed by Dr. W. Wielandt.

Dr. W. Wielandt has designed a peat digging mac
which is absolutely automatic in its working, so that mu
less hand work is required than formerly, and by its usé t'rd
production of peat fuel has been reduced to a half or 2 tht
of its previous cost. 3 s

This machine, which is protected in the United State’
by Patent No. 996.898, and in Canada by No. 126,530, Cod
sists of a uniformly forward-moving truck or car operat®’
on a portable tramway of 600 mm. (23.6 inches) B'augee;
from the side of the car is suspended a chain and bud:e
dredge 3 to 5 meters (10 to 16.5 feet) long and about I mel
(3.28 feet) wide. On the same car is mounted 2 d‘_’“l};
screw macerating machine, to which the raw peat 18 pe
through a hopper that receives the peat as it falls fro® : v
buckets of the excavator. The macerating machine is P
vided with a mouthpiece of pentagonal cross section, © .
an automatic cutter which cuts the peat into bricks of & o
form length as it is forced from the outlet. Coupled t© i ¥
frame of the machine and moving forward Simultaneousy
with it, is a belt conveyor which receives the bricks a$ ¥ b
are cut off from the peat strand issuing from the mo the
piece.  The conveyor automatically drops or lays o9t 508
peat bricks upon the whole width of the drying field 35 < 44
as the band reaches the end of its travel. The drying dth:
may be from 12 to 30 meters (about 40 to 100 feet) it Wig

The machine can be modified in its details to suit can
conditions of the bog on which it is to be operated: ines
be operated by an electric motor or hy a gasoline engegt
which may be placed on the car or on a special, indepeP”. o
truck, so as to be usable as a locomotive to draw the
finished fuel from the drying field to storage sheds. (o8

The standard machines will produce from 6 t0 7 o of
of air-dried peat bricks an hour, equivalent to abo.ut A ne
50 cubic meters (52.3 to 65.4 cu. yds.) of raw materlal-o
power required to operate the machinery is 20 hm:seP ding
The cost in Germany for this type of machine, inclt t0
the cutting device and brick conveyor, is from M. 1% cent:
M. 14,000 ($2,400 to $2,800), which with duty of 47 PE* New
and freight charges would make the cost, delivered 1
York, from $5,000 to $5,200.

During 1911, three of these machines were in ‘f’
at Elizabethfenn, Oldenburg, the oldest one having ¢ e
used for three summers, and, in the opinion of pe?'ghd;
gineers who have tested them, they have shown the %
efficiency and economy. '

Americd”
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:‘ghea;naChin‘e, when ‘comparef] w1th others, has .the fol-
utely amo"ant?ges; (1) Every individual process is azbso-
as comparerfilatl.c, so that only 2 or 3 workmen are requ'lred’
(2) AlL moy with 12 to 15 neede.d by older types of machlne§.
orm, hene ements of thq ma'chu‘rery are Co.ntl‘nuous and uni-
ate, Thee 1t§ .°°Il.StruCtlon is 51mpLe:. and it is .easy to ope;r-
thig way thUtlhzatmn of the power is also uniform and in
( e wear and tear is reduced to a minimum.

( t3;:\j t};,e dredging covers only the width of one meter
Cuts {g WO?I: des), only the. drier ma'terlal on the face of th.e
4 (:ontaine . This drier material, as shown by expeTi-
Pareq witi about 12 to 15 per cent. of .-drry ?ubstanrce, as
8 Materig| but 5 to 10 per cent. contained in the .unde‘r-
¥ containg | o ey words, the peat obtained in this
Ated, 5nq d§ materially less water when dug and macer-

ries faster afterwards, than that produced by the

\

lowi

€nce
Com
Yin

P
€at Machine in Operation, Rear View.

olq
qu, stYle mach. i
2ien ines. These facts make possible more fre-

u
Ing cams:a?;nthe drying field and also a more extended dry-
(4) g
iiarr_. ' Thz light weight of the machine, about 2,500 k_ilo—
wot 02 ank’S(?o pounds) and the production of 2 s'loplng‘
harkln o ;itl}?smad of a perpendicular one, Permits fhe
ASVe n eyt er fresh, undrained bogs, or of those .Wthh
boothe!'e is o up by .cracks caused by too rapid dramage.
belm’ it g © Decessity for supporting the outer dredging
W the o Possible to dig the lower layers of peat from
¢ (5) :rface of the water.
5()&0 ok 1. gd(:.e dging boom can be lowered or rai.sed while
aIlyIn as 3 Wi:ing on, without stopping the machm(}. The
w°rds}° of cue range of movement, which makes it fit t
deSirs’ e mac]; and depth of opening desired. In o'ttlxer
Cutg Ble ang & ine can be adjusted to any bog condition
timg, Such o4 Al he made to avoid any obstructions in the
to . Lt g dsal.]d hills or tree stumps, without loss of
ang 3 Other, it esired to remove the machine from oné d1t?h
it iss 'Ng it pa Is only necessary to raise the dredging r€
out o .03Tallel to the long axis. of the machine, when,
€ Way.  This arrangement makes it possible

K
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also to move the machine easily on any track, turntable,
switch, etc., of a portable tramway, without dismantling the
machine or-any part of it; therefore, the time required for
such changes is reduced to a minimum.

(6) The machine proper, together with the brick con-
veyor, can be moved for considerable distances without diffi-
culty, as it travels on a standard gauge 6oo millimeter port-
able track.

(7) The deposition of the peat bricks on the drying field
in a horizontal position, and their pentagonal form, favors
the free run-off of any rain water which may fall on them
and this lengthens the campaign about 50 per cent., Or
from 6 to 8 weeks, because the water does not soak into
them. The three of these machines at work in Elizabeth-
fehn during 1911, were operated during September, under
such conditions. Peat machines of all other makes in that
part of Germany were closed down at the end of July.
From 25 to 30 per cent. more production, in effect, is gained
by its use, from the fact that the time needed for moving
and swinging this machine is reduced to a minimum, where-
as, by the old systems, out of a possible 100 working days,
only 60 to 7o could be utilized, as the rest were taken up
in moving the machinery.

(8) The machine can be worked day and night, with
electric light, so that the daily number of working hours
can be increased to 20 instead of being limited to 10 or 12,
as manual labor is practically excluded.

(g) As the buckets of the dredge work all depths of the
bog simultaneously, a thorough mixing of the raw material
is obtained and the result is a more uniform and even-
textured product than that made by other styles of machines.

The cost of operation is as follows: A production of 6
tons of dry peat an hour, 15 hours a day, for 100 consecutive
working days, is assumed; 6 x I5x 100=0,000 tons of air-
dried peat for each machine for a working season. Three
workmen to each machine at 8 marks ($1.60) a day each =
24 marks

Marks. Cents.
($4.80), or for a ton of air-dried fuel...... 0.26 52
Power required, 15 to 18 h.p. or daily about
200 kilowatt hours =22 marks, or ($4.40)
amounting for each ton of air-dried peat o.24 4.8
Drying the bricks on a large scale, per ton,
£-11570) b ) RN B TSP AT G s A RO 0.70 14.0
Materials and repairs, about.............. 0.20 4.0
SUDPEIVISION  «vevcvenereunrscmnacnnneenns 0.20 4.0
Transportation of raw material for each 3
Or 4 KM (ieeieuiinninses i 0.40 8.0
Depreciation of 20 per cent. on machine
AT BLACK L s e ol e sl e shafoal 0.50 10.0
2.24 44.8

or under 2.50 marks (50 cents) per ton of air-dried peat at
the factory. This amount can be reduced if work is done

day and night.
— DO

REFORESTING IN HASTINGS COUNTY.

As a result of the Act passed by the Ontario Government
last vear empowering municipalities to engage in forestry,
the ccunty of Hastings has already taken steps to acquire
waste lands for the purpose of reforesting them. During
the coming summer the Dominion Commission of Conser-
vation will supervise a survey of the county of Haliburton
and the northern portion of the county of Peterborough.
This survey is to furnish a detailed description of economic

and natural conditions and resources of the watershed in

Peterborough and Haliburton counties feeding the Trent
Canal waters and to serve as a basis for a system of

management.
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AN ENGINEER’S FINANCIAL RETURNS.

There is no good reason, says Mr. Chas. T. Main,
president of the Boston Society of Civil Engineers, in a
paper read before that bedy, why an engineer should not be
as well paid as a lawyer or doctor. Mr. Main says:

A fellow-engineer said one day: “The hardest thing
which I have to do is to make out a bill for services.” It
is here again that the natural modesty of the man is such
that he is unable to appreciate the worth of his own services.

Some of us are called upon to make investigations and
reports on enterprises involving the expenditure of millions
of dollars, and the conclusion reached and the signature at
the end of the report may .prevent our clients from losing
large amounts, or may cause them to embark in an enter-
prise which will net them great profits.

The concentrated knowledge and experience of years
may be given in a short period, and yet we are apt to mea-
sure the value of our services on a per-diem basis, which
will amount to a pitiable sum compared with the importance
of the service rendered. This condition should be remedied
so that the returns will be commensurate with the value of
the services rendered. A lawyer of high standing, in mak-
ing his charges, would consider not only the time required
but the importance of the case or value of services rendered.

There is no good reason, aside from custom, why the
engineer should not be as well recompensed for his services
as is the doctor or the lawyer. =~ The engineer engaged in
the industrial development furnishes his services, as a rule,
to a clientele that can afford to pay the full value for ser-
vices rendered. Where a problem has been carefully studied,
and the work carried out in accordance with the final con-
clusions, the result enables a saving in cost of production
or an increase in profits. - The engineer who works along
these lines is carrying on the work of efficiency of which so
much has been said and written recently. The industries
can well afford to pay the cost of obtaining the benefits de-
rived from good engineering.

In the regular pursuit of design and construction, there
seems to be no way of charging more than some definite
fixed sum or percentage, the aggregate of which canmot be
large unless the undertaking is unusually large.

Many of our profession hold salaried offices, and the
salaries are mot very large as a rule; but the tendency of
later years has been to make a better return for services
rendered.

To the younger members the progress seems to be slow,
but with ability and willingness to work there is no reason
why success should mot follow. Some of the greatest en-
gineers have been men who have not had the advantages of
technical training and have forged their way to the front by
close application and native ability.

The young graduate from a technical school is apt to
think he knows it all; and if he is well balancel he will soon
find that he has laid a good and substantial foundation dur-
ing his studies on which to build his education for effective
work which will be of value to his employer, and which will
develop from day to day in the actual performance of his
work. If he is well grounded in the fundamental principles
of the profession he will be able to undertake and carry out
any work which is assigned to him; but he should have
patience, and not expect too rapid advancement in position
and salary.

For these reasons the younger men should be modest
in their expectations and consider a part of their remunera-
tion the valuable experience which they are acquiring.

. After an engineer has had many years of experience and
hard work, and his work and judgment are of great value
to his clients, he should rise above his modesty and charge
a sum commensurate with the value of his services. At the
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present time, however, it does not seem as if a large per
centage of the profession could derive more than 2 8o
living from strictly professional work.

Some time ago one of my clients, who is very su
in manufacturing, said that his son thought he wou
to be an engineer, and the father desired some advice as
the best thing for a boy to do. I told him that if he Wanted
the boy to make a lot of money, he should take him int0
business with him, but if he wanted him to have an hono™”
able profession which would probably procure a living for
him, but not much margin, to make an engineer of him

ccess’ful
1d like

-

FLAT SLAB BRIDGES.

By W. H. Finley, Asst. Chief Engineer Chicago and Nort!"
western Ralilway.

Since the introduction of concrete for the conStfu‘::ioIl
of railroad bridges no type of structure has met with mor®
success than the flat slab bridge. In the days of stone 3%
onry we were confined to the flat top culvert for openiné
up to fcur or five foot spans. Beyond that it was necess? X
to use the arch type. This meant increased expense in €
struction due to the cost of the cutting of the masonry =
the arches. For years after the introduction of concreté
was a common practice to use, for small openings, say u-
to eight or nine feet, old railroad rails embedded in the €0
crete to form the top covering. In those days ther® =
more or less second hand rail that could be used economic 3
ly for this purpose and it was thought that in using
material in this way a cheap and satisfactory structul€ 0 &
be produced. It was soon discovered, however, that sec ¢y
hand rails were not always available, and if available 0

; . 1 et
could be put to better use than burying them in concfeet
for culvert construction. In spans greater than niné

mber

and up to thirty feet it was the practice, for a nu
years, to use I Beams embedded in concrete. Among % t0
engineers the idea to wuse beams of sufficient strength.
carry the live load and consider the concrete only 2 = le‘
the place of lateral bracing. This form of coIlS“'u‘:tw.11 is
quired very careful work in the field, inasmuch a% o
difficult to make a satisfactory bond between concrete aith
large areas of metal, as represented by an 1 Beam, and v¥ c
the greatest care in the selection of the material and e paxﬂ
ing of the concrete it was difficult to prevent the same
cracking or separating from the beams. Although e )
were a number of satisfactory bridges built of this,tyl;z,
yet it was gradually abandoned. As confidence g€V 2 ¢he
inforced concrete these smaller openings were built 0 7
reinforced flat slab type. This type not only took the Puc11
of stone arches of corresponding span but also at 2 - a2
less price. It enabled engineers to satisfactorily SOlveen'
grecat many problems in places where a wide and low ©P )
ing was particularly desirable. The ideal structure east
railroad standpoint of use is that type that entails the fully
cost in maintenance. Stone masonry, however car® e
constructed, required from time to time repointing I
vent the infiltration of water and conscquent disintes’ bis
of the structure. With concrete properly constructed g
maintenance charge is completely eliminated. NOt % Zoﬂ
the maintenance charge eliminated but the first cost of

at
struction is considerably reduced. In the building © ierﬂial
slab bridge as a monolith it is possible to use 1655 maf cor”
in the side walls than would be required for an ar¢
responding span.

5 the Na’
*Presented at the Eighth Annual Convention OfPa

tional Association of Cement Users, Philadelphia, i
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is.Irlxlerai‘lroad constru-ction numerous instances'occur whe1_'e
conditioces.sary e provide a wide and low opening and this
efore tI}ll i admua}?ly met by the flat slab type of' bridge.
be neCesse ““I‘Oducn.on of this type of CORStIUCUON ¢ would
i ary to provide an arch that WOuld entail very much
the flp; Pelnse tban the flat slab bridge. Of recent years
citjes th ab b.ndge has beeg qsed. to good advantl;age in
e eleVate-re raﬂmaqs were eliminating g_rade crossings by
€re thelor-1 & thel.r tracks. In. the ordinary 66 ft. street
and op 41, G it supponts g the centre of the street
of bridge ef curb lines it is possible to use the flat Slab-type
Or spanning these openings. This results in 2

ECO 55wy ;.
e nomical form of construction as well as one that can
Made aegt

it

Very

also req hetically pleasing in general appearance. It

Stee] st UCes to a minimum any maintenance expense. A
ru ki . ; i)

our Cture for a similar opening requires painting €very

struct?lrreﬁ: vears and if this work is not attended to the
conditj oy O0n presents an unsightly appearancff. Th_ls
: IS very prominent in our elevated Tailroads In
€ the maintenance is not kept up.

um\,cr‘::{‘ty yea_rs ago, 1n railroad construction,. it was _the
teet, openpéamlce to use, in openings from six to thirty
Usyay eck I Beams. These were

Cltieg Wher
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concrete structures. Happily, we are passing out of that
stage of development and it is now being generally recog-
nized that it is necessary to have engineers of experience
and trained to correctly design any reinforced engineering

structure.
— e

POWERFUL FREIGHT LOCOMOTIVES.

Serious consideration given to railway economics has
shown that specific locomotive design is a potent factor in
operating expense reduction and it is to this fact that the
difference in a fast passenger locomotive and a mountain
freighter are due. In fact, the locomotive of to-day may
be divided into many classes; each class calling for par-
ticular differences which have been developed and have
proved that a locomotive designed for a certain class of work
gives better results than one taken from another section of
the line and applied to the same class of work.

Thus it is that the great wheat belt of Western Canada
has called for a locomotive that will haul grain in that sec-
tion to the best advantage, and the management of the
Canadian Northern Railway have commissioned the Canada

onyrypl:;?d upon concrete or stone
Much ‘difﬁculu@ents . anfi _ presented as
S much 1, t¥'in maintaining good track
the dum Tger spans for the reason that
to keep, z ties were just as troublesome
Span, ;P 3 the same ties on a 150-ft.
Slah bridknoW of no greater use for flat
8€s than in the replacing of

1€Se yyp, y
1s usu;hon open floor I Beam spans. It
€3 ¥ Dbossible to remove these I

m
dges

s
brj and fe'Dlace them with flat slab
brigge ’ CaITying the ballast across the

Urfa e ad making a wuniform track
Other 1, he I Beams can be used for -
8oeg tOWrDOSeS or at least they have a salvage value that
ar . 5 5
0 mj d reducing the cost of the improvement. I aave

Mileg ., © ertain stretch of railroad of about thirty-six
twe“ty- Vatfhas over twenty small openings from six to
i i €et made up with of I Beams with o.pen ﬂoorsa;

bag Tidip atrefuuy the track work was kept up it meant
“I‘Yielding: Tack as each one of the bridges represented‘an
Publj, § Space that was very noticeable to the travelling
no class of reinforced concrete construction,
e is,io’t at is entitled to more careful and intelligent
bridge. U In the construction of the same than flat slab
unfortun €n concrete began to displace stone masonry
ok actely the sole idea of constructing engineers was 0
I)arently meap]y they could build structures in concrete. Ap-
fsuperiorit Y  engincers were so anxious to Prove the
e Ueng] of Concrete in both cost and durability that they
lly Cogrfacnﬁced the latter for the former. It is gener
consh"‘lcﬁo lzc.d .to-day that to preduce satisfactory co.ncrete
Bl o ke i:: It is necessary to use the utmost intelligence
; Workthe selection of the materials and the execution
; Unfortunately reinforced concrete construc-
erntht:e past, been exploited from'the c01‘nmerc.1::
te Ue ¢, - frcm.the engineering. Thxs,'I thlflk, w i
el © the various patented types of reinforcing ma
On j¢ fr Ohcerpg market; 5 > ial looked up-

Oom ¢ ing reinforcing material 10

. ¢ commercia] side only and furnished all sorts

8 or

tic Matig -

infu1a Shapen aS to not only the good points of their Paz
Mmati, O type of reinforcing but also formule an

35 to the construction of reinforced concrete

to a
. dErtakepparemly enable any one, engineer or oth 2
¢ work of designing and building reinforce

erwise,

Foundry Company, Ltd., of Toronto, to construct twenty
locomotives similar to the one forming the illustration to

this article. '

These monsters are among the largest locomotives
operating in the Dominion, and differ, in the main, from
smaller types only in their massive proportions and fuel-
carrying facilities.

They are built for a standard gauge of 4 feet 8 inches,
and have a total wheel base (locomotive) of 25 feet 5 inches.
The cylinders are of simple design. 24 in. by 32 in., and
the boiler is of the extended wagon top with a working
pressure of 180 pounds to the square inch; the boiler con-
tains 272 two-inch tubes, while the smoke stack has a
diameter of 17 inches.

When these machines were designed, the British Colum-
bian Cabinet had not issued the edict that will compel all
locomotives operating in that province to burn oil, hence,
the fire grates of these locomotives have been designed to
consume bituminous coal; but as they have been designed
specially for wheat haulage in the prairie provinces, it is
not likely that their fuel consuming facilities will have to be
changed.

The driving wheels, of which there are six, have a
diameter of sixty-three inches and a thickness of three and
a half inches, the piston valves regulating the admission of
steam to the cylinders have a diameter of twelve inches,

As may be readily seen from the cut, the design of the
tender has been prepared in such a manner as to allow of
exceedingly long haulages without stoppage PN B .
fuel; the water carrying capacity allows 6,000 imperial gal-
lons to be taken at one time, together with ten tons of coal.

The total length of the engine and tender is about 63 ft.
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THE HYDROLYSIS OF SAWDUST.

In a paper given recently to the Society of Chemical In-
dustry, Professor W. P. Cohoe, of Toronto, gave an inter-
esting resumé of his work on the hydrolysis of sawdust.
The paper outlined briefly the history of the study of the
reaction of various hydrolyzing materials on sawdust, be-
ginning with the work of Bracconet in 1819. Most closely

View of Digester.

associated with the commercial study of this reaction are
the names of Simonsen, Classen and Ewen and Tomlinson.

The work which the writer has done has extended over
a period of two or three years, and although our attention has
been chiefly confined to the action of hydrochloric acid upon
sawdust, the action of many other acids has been studied.

The experimental work was conducted in three stages.
In the first stage small scale laboratory experiments were
made, in order to obtain in a general way the re-
sults which might be expected on a
larger scale. In these experiments it was
found that as high as 29 per cent. of the dry
weight of the sawdust could be converted in
a single operation into fermentable sugars.
It was also found that by taking the material
once treated and subjecting it to another
operation, a further amount of this material
could be converted also.
After having completed the small scale 7
experiments, an apparatus was designed to
enable the carrying out of experiments on a
somewhat larger laboratory scale, under con-
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the live steam.is to heat up the reacting mass inside, and ©
prepare it for the action of the reacting agent in the fin
stage. When the temperature and pressure conditions d.e-
sired have been attained, the digester may be blown off 17
order to obtain any by-products which may have been formet

This part of the operation is known as the precook.
When the blow-off is complete the digester is
closed, steam is allowed to penetrate the mass, and Wit
steam is forced in the reacting agent. The action of tl}e
reacting agent is immediate, with the result that a COHS
percentage of the sawdust is converted into reducing sugal®
The amount of this conversion depends on the tempefature’

. s
pressure and percentage of acid present. We were succes

agaid
h the

- A e iy
ful in controlling these conditions to such an extent thz
the action hydrolysis was practically instantaneous, and ¢

offic

was only necessary to conduct the after cook for a 8
ient length of time to insure a thorough mixing of the bY”
drolyzing agent with the contents of the digester. Whe?
blown off the sawdust has “been converted into 2 8’°1de.2
brown color, resembling coffee grounds in appearance. TP‘
material may be extracted, and the extract, which Contan.ls
glucose, may be fermented and subsequently distilled, *
order to obtain alcohol, or, if it is thought desirable, b
extract may be purified and clarified with the produCtion

a pure white glucose sugar as the result.

The amount of the conversion which takes place
one operation varies from 20 to 4o per cent., depending
the adjustment of the reacting phases. In no case, howe
is all the converted material reducing sugars, as thes® is
always accompanied by a certain percentage of what
probably intermediate materials.

from

upo
vels

: T 5i00°
As the result of our investigation several conclus?

were reached’ which may be summarized as follows: A
1. It is advantageous to have the sawdust heated UP ¥ :
the reaction temperature before introducing the acid.
2. A prolonged precook is not advantageous.
3. The recovery of valuable by-products, such @
pentine, is possible, using this method.
4. Coarse sawdust gives better results than fine. ¥
5. By this method the time of conversion may be 8

s tur”

{d/ﬁ ﬂ(""z

L' Beow. Coc.

Acro Con. s 1

: [——__\ /

Sy Cocn. s urend. s oo et 1 | /

ditions more nearly approximating what
would be the commercial conditions. On
this scale it was found possible to treat about
two pounds of sawdust at a time. On this
scale the findings on the previous set of ex-
periments were confirmed, and conditions
necessary for a still larger scale anticipated.

The third stage consisted of an operation
on a semi-manufacturing scale. A digester
was prepared capable of holding from eight
to nine hundred pounds of ordinary sawdust. This was pro-
vided with a special lining, and also with the various neces-
sary appliances for rotation and injection of steam and re-
acting materials, as shown in the accompanying diagram.
The digester is filled when the manhole is in an upright
position, after which it is closed. Steam is turned on, acting
directly within the digester on the sawdust. The action of

L [

SKETCI OF LIGES TER,

Diagrammatic Sketch of Plant.

aﬂd
thods’ VEIY

much shortened over that consumed in existing M€
consequently the output from a given plant ma¥
much increased.
6. Higher results have been obtained with b
acid than with other acids used by this method.
7. Commercial feasibility of the use of other
8. Commercial advantage of double cook.

Ydrochloric

acids:
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THE DEATH OF MR. GEORGE A. KEEFER,

It is with regret that we hear of the death of Mr.
George A. Keefer. Mr. Keefer was one. of the original
members of the Canadian Society of Civil Engineers,
and two years' after its founding was elected as coun-
cillor. He served five different terms in that position,
and did much to help guide the Society over the rough
spots of its early life. He was one of the older men of
the engineering profession in Canada, men who did so
much in the early days to open up the country by sur-
veys and railroad construction. During the past twelve
years he was employed by the Dominion Government in
British Columbia. Mr. Keefer’s death wiil be regretted
by the members of the Canadian Society of Civil En-
gineers and the engineering profession generally.

_—————

CONTRIBUTED ARTICLES.

The reader demands several things of a technical
journal. ‘“‘Good Roads,” in a recent editorial, expresses
sentiments on this subject which appeal to us as worthy
of reproduction. One thing the reader demands is that
a journal shall supply him with the general news of the
field which it covers; another, that it shall place before
him authentic accounts of particular events, such, for
instance, as conventions; another, that it furnish him
with descriptions, more or less detailed, of large and
important works. But if we correctly understand the
wants of our readers, the articles of the most real use
to them are the accounts of work such as they, them-
selves, are called upon to do, written by those who have
done the work. Such articles, telling how some difficulty
has been overcome, what the cost of some operation has
been, what success has attended the employment of some
particular method, or what failure has resulted from the
following of some plan, give information of every-
day use.

The engineer engaged in actual work is in an ex-
cellent position to obtain the requisite data for inter-
esting and useful articles. His thorough familiarity with
the work enables him to arrange his facts properly and
present them in the form most helpful to others. When
he has done this he can submit it to the journal of his
choice and be sure of a fair return for his labor if the
article is accepted. And if it describes actual work,
giving methods and costs in sufficient detail, he can be
reasonably sure that it will eventually be printed.

As we have already stated, no journal receives too
much matter of this sort. There are several reasons for
this. In the first place, the man on the job is too close
to his work to quite realize its importance; because it
is his daily work he is prone to think it of too little con-
sequence to be of interest to anyone else. In the second
place, he does not always realize that he has anything
to gain by preparing a description of the work as a
whole, or of some special phase of it. And again, even
if he realizes that such a description might be a source
of profit to himself and others, he is apt to feel that he
hasn’t the ability to write an article.

None of these reasons is valid. The work that a
man is engaged upon may not be of any particular in-
terest, taken as a whole, and yet it may be of unusual
interest in some of its details. For example, there would
seem to be little of general interest in the construction
of a bridge abutment; yet if some original and ingenious
method were employed to deposit the concrete below
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water level, that detail would be worthy of note. Again,
while the construction of an ordinary country road might
not appear to be of any particular interest, yet if an
especially efficient contractor’s plant had been employed
in its construction, a description of the equipment and
of the way it was used would be of unquestioned value.

As regards the matter of personal profit, it is only
necessary to remind the reader that all reputable publi-
cations pay for contributed articles when they are sub-
mitted on that basis. The compensation, though not
apparently large, will often prove greater in proportion
to the time required to earn it than the engineer’s remu-
neration for his regular work. In addition to the money
return, there is the benefit accruing to the writer from
the publication of articles carrying his name.

The objection having the least weight of all is the
average engineer’s lack of confidence in his ability to
‘write an article.”” While 'a contribution should, of
course, be prepared to the best of the author’s ability,
its literary excellence is its least important attribute.
The matter for technical journals is judged chiefly by the
facts and figures it gives, and if valuable data are pre-
sented the language in which they are set forth is of
minor consequence. The publication has a staff whose
duty it is to look after that matter, and if the article is
otherwise available, its form will be attended to.

—_————

PULP LIMITS.

Ontario must be congratulated on the business-like
manner in which they are disposing of their remaining
pulp limits. Tenders for the Abitibi pulp limits, con-
sisting of 1,560 square miles of pulpwood, will be adver-
tised by the Government in a few days in accordance
with the programme announced some time ago in the
matter of development and colonization of the north
country.

The successful tenderer must establish a pulp mill
to cost not less than $500,000, to produce 100 tons of
paper per day, to employ not less than 250 hands, and
to run on an average of ten months in the year.

According to the conditions, $100,000 must be paid
down the first year, $200,000 the second year, and the
remainder, $200,000, the third year. It is stipulated that
the pulpwood cannot be touched until $100,000 is spent.
After the mill is operated continuously there must be an
average output of 75 tons daily. The lessee must pay
40 cents a cord for spruce and 20 cents a cord for all

other woods, subject to increases from time to time by.

Order-in-Council. The wood must be cut in such a man-
ner as the Minister may direct, and it will be further
agreed that no wood will be exported. The wood must
all be used to supply the pulp mills. Failure to erect the
mills within the specified time will entail a forfeiture of
the bonus, etc.

The successful tenderer shall be entitled to obtain
a lease of the Iroquois and Couchiching Falls on the
Abitibi River, and the right to control the water on
Abitibi Lake, subject to the stipulations that may be
imposed by the Minister. Also, plans for water storage
and water regulations must be approved by the Minister.

Other clauses in the conditions infer that the Crown
reserves the right to erect dams or enlarge the dams of
the pulp mills, to develop power to the fullest extent,
and charge a fair and equitable sum for the benefits con-
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ferred, the rate to be fixed by the Hydro-Electric Com-
mission. ;

The T. and N.O. Railway will be entitled tO the
delivery of all surplus power to the extent of 10,000
horse-power.

No doubt in the early future the railway will
electrified, for this has been the ultimate intention of
Government and its Commission for some time.

he
the

COST OF SURVEYS.

The following statement shows the average cost per mile
of surveys executed by surveyors under daily pay and by sut®
veyors under contract is taken from the annual report of the
Topographical Branch of the Department of the Interior :

Surveyed under Surveyed under
daily pay. contract.
Total mileage surveyed .... 3,062 13,027
T otalyCostitly FanEs - Thiats $388,600 $376,477
Average cost per mile ...... $8.08 $27.03
contrac®

The ‘high average cost per mile of $27.03 for
surveys as compared with $17.97 for 1909 is due to
that all the townships subdivided during 1910 were
while of those subdivided in 19og, 169 were open prairie; t'd
relative rates per mile for surveys in open prairie and in soli
bush are as $7.50 to $31.

the faCt
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The average cost per mile for surveys performed undhe

day pay increased from $49.33 in 1909 to $08.44 in 1910
average per mile for block outline surveys was $175 as
pared with $167 in 1909. When the party under Mr. 4
Saunders, D.L.S., is omitted from the calculation the averds
cost per mile for block outline surveys is found to be a8 s
ten dollars per mile lower in 1970 than in 1909. Mr. Saundere
was compelled to abandon the survey of the nineteenth bas
line west of the fourth meridian when only a few miles |
been run, but after all the initial expenses of Organizatlon;
travel, etc., had been incurred. Other factors to increas®
average cost of the surveys in 1910 were the larger nu
parties working in the foot-hills in Alberta and in the
belt in British Columbia and the smaller number ePS°C,
upon miscellaneous surveys, resurveys and restoration . d
veys in other parts of Alberta and in Saskatchewal the
Manitoba. Owing to the nature of the country surveys .ln gt
foorhille and in British Columbia ake much, mareiNNNN
than in the level and settled districts, and consequem]y slo ur-
and much more expensive. The average cost per mile © ; in
veys in the foot-hills in Alberta during 1910 Was $79 a nd
British Columbia $83, while the cost in Saskatchewa® ‘
Manitoba*and other parts of Alberta was $33 per mile-

con¥”
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COMPARATIVE RATES FOR CURRENT:
ot 1818

The following is a comparison of electric curte
in four of the cities of Southwestern Ontario:—
London—Dwellings, sc. per kw., less 10 per i
minimum rate. Business, same. am
Guelph—i1oc. per kw., less 20 per cent. Business, scept-
Berlin—szc. per 100 sq. ft.; 4¢. per kw.,
Business, 12¢. per kw. for first hour of installe
sc. per kw. for additional, less 10 per cent. pef
Woodstock—3c. per 100 sq. ft; 4¢ per kw., lend Zfalled
cent. Business, 1oc. per kw. for first hour of 108
capacity; 4c. per kw. for additional, less 20 Per cent:

0
nt. e
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PROPOSED PEACE MEMORIAL BRIDGE.

Wit AthstUdent of modern political conflitions_ is conversant
€ fact that mankind in general is cultivating an ab-
have Iilce of war betweeg nations and communities. Examp}es
of the ot been few during the past decade when the voice
People has ended pending hostilities and bloodshed
m’;ﬁ:claring, through the columns of the pres§ and P_v other
% that war must not yet be, and if difficulties have

P —

horre
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The Niagara River is an ideal spot for such a structure
on account of the prominence enjoyed by the Falls, the ease
of distributing the foundations equally and the possibility
of welding into its members the idea that it is an inde-
structible link that shall bind these two nations together for
all time to come. Just at what spot the structure is to be
built has not been decided, but that it will be either cross-
ing the river close to Lake Erie or just below the Falls is
very probable.

Fig. 1.—Proposed Memorial Arch Bridge at Niagara Falls.
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Sen’ arbitr

3 Store
There
IOnal me.

ation must be given every possible opportunity
a Dpeacefu] attitude.
are two pronounced reasons for this; first the
Drecedent Ntal expansion which has kept pace with the un-
SeCondrs, ed industrin] expansion of the past few years, and
fOHO\V-jn}:_ the Overwhelming expenditure of public money
I rf; a declaration of war between two or more nations.
Cession ) Pe a coincidence or it may be the natural suc-
Nation O €vents, nevertheless, it is a fact that the three
ni“et)“eiw © have not resorted to a force of arms for over
forem 8ht years to Settle international difficulties, are the
Moy t Xamples of mankind, speaking in general terms,
g ¢ 3 DNations; these three are Great Britain, France
rom.mtEd States. .
Ment citizeng of the first and last mentioned

LETS
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Mr. T. Kennard Thomson, acting as consulting en-
gineer to a committee of prominent men of both nations,
has prepared the illustrations which we present to our
readers. Figure 1 is a proposed structure to be erected
and take the place of the present steel arch bridge a few
hundred feet from the Falls. It has a clear span of 840 feet
with a clear height of 144 feet, and the materials are steel
encased in masonry; the design of the structure, both
mechanically and aesthetically, has been prepared with a
view of one hundred years’ use.

The history of the bridges at this point has been some-
what varied, the first was a suspension bridge with a width
just sufficient to allow one wagon to cross at a time; the
second was of such a width that two wagons could cross,
but the structure met an untimely end and fell a prey to a

Fig. 2.—proposed Alternative Memorial Bridge Betwee

Datio

g h
Myp:,. day i
unl‘.les, © assumed that was is over between these com

Lli?llna I?rr::; act.ing upon this assumption, ha.we made pre-
e t Arations for a tangible celebration when the
fop p e tWoyi ﬁ:\ shf"lll be incrt?zlscd .by two. £
brig he Svent | Strations show in which direction the p ant
Unitge ACrogg ye t}lrncd; the erection of a permanen
N ateg the Niagara River between Canada and the

of An]crjca‘

n Buffalo, N.Y., and Fort Erie, Ont.

miniature hurricane which swept the structure from its
anchorage, The third was, like its predecessors, of the
suspension type, and it was removed to make way for the
present structure, which is now considered too light,
Figure 2 is an illustration of an alternative Proposed
bridge, and is of a much more pretentious nature, having
a length of nearly 4,000 feet. The design of this bridge
includes six main spans with a length of 300 feet clear each,
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and a height of go feet. « The materials prescribed for this
structure are granite with concrete backing. The width of
this bridge is 100 feet, but a suggestion has been made that
the structure be erected at Niagara-on-the-Lake, and should
this be adopted the width will be reduced by so per cent.
A beautiful boulevard is now being constructed from
Niagara Falls southward, and it is very probably that this
will be used as a connecting ling in connection with this
driveway somewhere in the neighborhood of Fort Erie and
Buffalo. In the design of this bridge Mr. Thompson re-
ceived the assistance of Messrs. Griffin and Wynkoof, archi-
tects.

Mr. Thomson, in addition to being the consulting en-
gineer of the committee, is a member of the Committee of
International Organization and the Commerce on Memorials.
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ASPHALT IN THE PAST YEAR.

Aside from its financial features, the annual repor_t of
the General Asphalt Company (owning the Barber, Trinid®
and Bermudez Companies) issued May 14th, contains inf_or‘
mation of interest, especially to the paving and road—blilildlng
industry. The total volume of business increased fro®
$16,004,173.08 to $16,542,281.14. For the first time in the
company’s history the item ‘‘asphalt,” which includes ¢
and refined asphalt and asphaltic products in all form®
exceeds the paving account. Sales of asphalt increased frot®
247,401 tons in 1910 to 265,677 tons in 1911. Thus while the
consumption of asphalt increased in the amount just Stat_e \
and produced a revenue increase of $2,207,030, the pavt
done by the company shows a slight decrease, owing t0 the

He is a Canadian and a graduate of the class of ’86 of the fact that a greater proportion of asphalt construction 18 don®
School of Practical Science, now the Faculty of Applied by customers of the company using Trinidad and Bermud"'z
Science and Engineering, University of Toronto. asphalts rather than by the company itself.
— e o——
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THE HYDRAULIC RAM—ITS POSSIBILITIES OF
DEVELOPMENT AND USE.*

By Stirling B. Hill.

Urs;rh-e hydraulic ram was first im'rented by John yVhite-
Ont’golﬁ 1772, and was made practical by. Joseph M. De
alve 5 €T In 1796. The latter made the action of the waste
toy Opeutomanc’ thus changing the ram from a laboratory
the hydr:teq by hand, to a useful pumping device. Although
ago, th aulic ram was invented and useq over 100 years
fifteey €Te was but little improvement in its design up to

Years ago,

engi’i‘:e.fay little is known of the hydraulic ram, even by
azy ides. The average engineer seems to have the most
. devii gt the. characteristics of this much neglected pump-

all ¢, € It is usually looked upon as a type of pump of
or isolafaglty and_ low efficiency, useful for pumping .watelf'
Water jq €d dwellings, or where but a small quantity ©

Needed and efficiency of no consequence.

ar Omra"f’""The essential features of a hydraulic Tam

Waste o2 Flg. 1) supply or drive pipe A, ram chamber 3,

T equg); !Mpetus valve C, discharge or check va}ve D, air
ZIng tank E, and discharge or delivery pipe F.

thouThe Mere physical operation of the ram is .sirr.lple,
inv()l%dtce attendant phenomena and hydraulic principles
Prinejpy €M to be but little understood, The general
€ of operation is the same in all rams, however the

€C 2
anic . : a
Al workings and construction may differ.

I i B
Posg %Hormg, for the present, the cause of the action, sup-
the if W?.iSte valve (C) to have just opened, the water in
© Plbe and ram being stationary, when the valve
OPe ¢ Water in the drive pipe starts to flow through the

°Dens th
va e ) ; : throt .
Dresve' 8alning in velocity, until the increasing velocity

ez, SUre behind the valve are sufficient to close the lat-
driye pi i ‘Fe waste valve closes, the water flowing in .the
“Olupyy, Pe With the momentum and energy of the moving
hic °f water behind seeks another means of escape,

ing :;uSecured by opening the discharge valve (D), flow-
ou thrg 8h the latter into the air chamber (E), and thence
dets "8k the delivery pipe (F). The air in the chamber
Ling : c“‘Shion to the sudden inflow of water and main-
oW ¢ roeany constant pressure in the chamber and steady
Ugh the delivery pipe.
the mOi'velccity gradually decreases until all the energy of
Dto elng Column of water is expended in forcing water
be ar c}?ir chamber and the flow ceases. The pressure in
la 0 dmber thep starts a back flow similar to the oscil-
Yalve o WAter in 4 U tube. This instantly closes the check
back 0115 ®taining the water pumped. The tendency to
Valve, c:l ‘0%ether with the sudden closing of the check
Q.ha ber Tses 4 momentary reduction of pressure in ram
Zatert enB)’ Which allows the waste valve to open. The
0 g Mo Starts to escape as before and the cycle of opera-
autoln ic Seited, The action after once being started is
and the ram will continue to operate.
Stant ae back Surge
May p Partial vacyy
the : ¢ takey i

is usually sufficient to create for an in-
m in the ram chamber. This condition
€acy Per Dar tage of, to introduce automatically‘int(z
top o roke, of the chamber a small ‘amount of alr;
throo the am“brmg the waste period this air rises to t;
sy with €I and at the delivery period is cartie

Poly the flow into the air chamber. Thus the-air

ab S
s°rbed bmamtamed, which otherwise would be gradually
\* Y the Water under pressure,
s . Abstl‘a .
ety of 1t Of paper read before the Pacific Northwest

Dgineers,
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Details of Operation.—The operation of the ram may be
divided into two distinctive periods, namely, the accelera-
tion or power accumulating period, and the retardation or
pumping period. In the former, the waste valve is open
and the water escaping through it, while the check valve
is closed. In the latter, the waste valve is closed and the
water is being delivered through the check valve.

In addition to the two periods mentioned there is the
instant between the closure of the waste valve and the open-
ing of the check valve, and also between the closing of the
check valve and the opening of the waste valve, Each of
these periods, though extremely short, has its  distinctive
functions and attendant phenomena.

We will now follow more in detail a cycle of operation
or a stroke as it is commonly called.

When the waste valve opens the static column of water
in the drive pipe, due to the inertia of its mass, cannot get
up velocity at once, but is accelerated gradually. The time
required to attain a certain velocity depending upon the ratio
of supply head to length of drive plpe, or, stated in an-
other way, upon the slope of the drive pipe. Neglecting
the effect of friction, the acceleration is constant like that
of gravity, and may be expressed in the familiar form V —
GT, modified, of course, by the slope of the drive pipe, into’

H
V = GT — = GT sin A, where A equals the angle of slope
L "
of the drive pipe, H equals the supply head and L the length
of drive pipe. This is approximately correct for small
velocities, but the friction varies as the square of the
velocity, hence it soon becomes an element that must he
considered.  For any size pipe on a given slope there is a
fixed possible maximum  velocity. This is found by the
Chezy formula V = C v RS where S is the slope of the
H
drive pipe, —.
Y i

Water Hammer.—Up to a certain point there is practic-
ally no resistance to the flow offered by the waste valve, as
1t will pass the water faster than it comes to it. After at-
taining a certain velocity, the water begins to head up be-
hind the waste valve and when sufficient velocity and pres-
sure are attained the waste valve is closed. When the valve
starts to close the area of flow is further restricted, the
pressure rises rapidly and the valve goes shut with a bang.

The sudden stopping of the moving column of water
produces an instantaneous rise in pressure, causing what
is called ‘“Water Hammer.”” The intensity of the hammer
is limited by the pressure against which the ram is pump-
ing, as when this pressure is reached the discharge valve
opens and prevents a further rise.

Experiments have shown that the maximum pressure in
the ram exceeds that in the air tank by only a few pounds.

When the waste valve closes the lower filament of water
is compressed, and is followed by each succeeding filament
under like compression to the head of the drive
pipe, while at the same time, the pipe walls due
to this compression, are expanded. As this compres-
sion wave reaches the open end of the drive pipe, the first
filament is relieved, then each in succession as a wave of
rarefaction moves down the pipe. Thus the pressure waves
race up and down ordinary pipe at a rate of about 4,000 ft.
per sec. until worn out by friction.

The intensity of water hammer depends upon the velocity
of flow and the rate of its suppression. If Gt s stopped
instantly, the pressure developed is found by the formula,

vVW
P =

where P = water hammer pressure (in exCoss
G \ x e A ;
of static pressure) in pounds per square inch,
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v = the velocity of wave motion in the pipe.
V = the extinguished velocity of the water.
W = weight of a cubic foot of water.
G = the acceleration due to gravity.

For ordinary conditions this would amount to about 60
Ibs. for each foot of velocity extinguished.

Losses Involved in Ram Operation.—During the ac-
celeration period the potential energy in the water supply
entering the pipe is being changed into kinetic energy in
the form of a moving mass of water, the power being ac-
cumulated and concentrated.’

Without giving the matter consideration one naturally
concludes that since water is running to waste, during the
acceleration period, there must be a corresponding sacrifice
of power and efficiency. This, however, is not the case,
the only loss being the velocity head of discharge, which is
usually but a fraction of a foot. The potential energy of
this water has been stored in the form of kinetic energy in
the moving mass of water in the drive pipe. = When water
power”is used to raise water to a higher level it is self-
evident that only a portion of the water can be raised to the
higher level, hence, the remainder must be wasted at the
lower level. For example, if a theoretically perfect machine
were operating with a 10-ft. supply head and lift of 20 ft.
ft. above the machine, it is evident that it would require two
units of water with 1o-ft. head to raise one unit 20 ft. A The
other unit is running to waste, yet no power whatever would
be sacrificed, the machine in that case being 100 per cent.
efficient.

The losses involved during the acceleration period are
due to entry head, friction in the drive pipe, and the velocity
head of the wasting water with the friction of its passage
through the waste valve. These are all losses which can
be determined definitely, hence the efficiency of the accelera-
tion period is susceptible of accurate calculation when the
co-efficients of friction for the design have been established.

In the case of the larger sized rams operating with
medium drive head and moderate velocity the efficiency of
the acceleration of power accumulating period may exceed
97 per cent.

The two periods of action are independent of each other,
The action during the acceleration period is entirely inde-
pendent of the conditions of delivery or retardation; that is,
of the head against which the water is pumped. Likewise
the retardation or pumping conditions are independent of
the head used or time required in attaining a given velocity
in the drive pipe.

The acceleration period ends when the waste valve is
partially closed and the retardation period really commences
before this valve is fully closed. The interval between
this time and the opening of the check valve is really part
of the retardation period though no water is pumped. The
pressure is being raised in the ram accompanied by the
water hammer effect.

A small amount of velocity is sacrificed in water ham-
mer loss, the amount depending upon the head against
which the water is pumped, or more directly the rise in pres-
sure. The water pressure strikes the check valve suddenly
and, due to its inertia, an increment of time is required to
move it. This causes an instantaneous rise in pressure be-
yond that required to force the water through the valve and
a small loss of efficiency is involved. The losses during the
retardation period are: water hammer, opening discharge
valve, friction through discharge valve, velocity head of dis-
charge and slip of check valve at end of delivery.

Ram Capable of Mathematical Treatment.—Thus it will
be seen that the action of the ram is capable of analysis and

fined to the retardation, or pumping period.
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consequently of mathematical treatment.* When the variot®
co-efficients have been, determined by experiment for ‘any
given type of ram its performance under given condition®
can be determined by calculation. =~ The writer hopes latef
to acquire sufficient experimental data to be able to dete
mine the proper value of the co-efficients. ¢

Efficiency..—The efficiency of the ram is the prl:)duCt_o
the efficiency of ‘the acceleration, or power accumulat‘ng
period, and of the retardation, or pumping period.

There are two different formulas used for computin'
efficiency of the hydraulic rams, namely, the D’Aubuis
and the Rankine formulas.

The former is expressed by the equation

q(H + h) gh
E — —— and the latter by E = —— where:
(Q +q)H QH

E equals the efficiency of the ram.

Q equals the water wasted.

q cquals the water pumped.

H equals the supply head.

h equals the pumping head above supply.

The D’Aubuisson formula represents the efficiency’ of
the machine itself, as it considers all the water flowiné
through the drive pipe as the working force and the W(;li-"
done that of raising the water pumped from the ram t0 :
point of delivery. If Q equals the total water supply ai ;
h the pumping head above the ram, then the formula tak

gh
the simpler form of E = —.
Qh

The Rankine formula represents the useful work
plished in raising the water from the level of the supply
the point of delivery. i

The losses in the supply pipe are included with thos€ )
the machine itself in calculating the efficiency of the 1

g the
son

acco™

The efficiency of the ram depends upon the size of the
machine and the conditions under which it is operating: e
efficiency, under ordinary circumstances, of small ﬂ.lzcs
varies from 50 per cent. to 70 per cent., and the larger '
from 70 per cent. to go per cent.

With a properly designed ram, operating under
able conditions, it is possible to obtain as high as 95
cent. efficiency (D’Aubuisson).

Effect of Varying the Conditions of Opsration-
Head.—The effect of the supply head upon the operd
the ram is confined to the acceleration period. Other *t
being constant, the efficiency is increased by increasmg.ned
supply head. However, the same efficiency can be © i the
with different heads by proportioning the velocity %
head.

With the higher heads, a greater velocity,
sponding increase of capacity, can be used withou
ing efficiency.

favot'

_supp¥
tion of
hing®

the

o
with Co,rrc,
t sacﬂﬁ

pead
b

Consequently, the effect of increasing the supP ;

is to increase the capacity "of economical operatlof"nc J
the capacity remains constant, to increase the efficie

s cOP
Pumping Head.—The effect of the pumping head 13

jon
Approximately the same efficiency during the "etardatthe
period can be obtained with any pumping head,' 025
velocity required to obtain this maximum efficiency inck with
with the pumping head. The efficiency, however 4
# 10!

* Leroy Francis Harza, in his paper, ‘“An IntleStlga‘;,is,

of the Hydraulic Ram,” published bc the University @ ipes
consin, as Bulletin No. 205, gives a very complete " 150
matical treatment of the operation of the ram- hi®
carried out an elaborate series of experiments tO <

theory.
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W%lich this higher velocity can be produced in the drive pipe
Wil decrease; hence,. the combined efficiency of the ram will
CTease with an increase of pumping head.

If all other conditions remain constant, there is omne

pumping head for which the efficiency of the ram will be a
Maximym,

stantLength Of Drive Pipe{s.—oth?r things Temaining con-
Uceé Fhe CfﬁCl?’nCy with which a given velocity can'be pro-
e, 2 the drive pipe decreases as the length of drive pipe
to atts'es' This is due to pipe friction. The time required
40 a certain velocity with a given head increases as
¢ length of drive pipe.
ally o efficiency during the retardation period is theoretic-
“dependent of the length of drive pipe. Practically,
losSe.veTJ On account of the slip in the check valves and the
n w
Y fequency of the valve action, which, other things being
: flepends upon the length of drive pipe. The longer
"IV pipe, the fewer the strokes and less the slips.
Dumpi};e Proportion of loss due to slip increases with the
slip andg head, both on account of the greater tendency to
2 long, th? shortening of the delivery stroke. Therefore,
ones - drive pipe is required for high heads than for low

Fig,

1-—Essential Features of the Hydraulic Ram.
If k ¢
i :}:e drive pipe is too long the friction is excessive,
Size © short the slip is abnormal, hence there is for each
head a ;am With each combination of supply and delivery
maximumermm length of drive pipe that will produce th(.i

e Ciency_

5 i:,rle IS also angther working factor involved‘ifl the
Fracy; of the ram that has an influence on the minimum
s length of .drive pipe. If the drive pipe is too
COlup,  Steep, the surging and vibration of the water
ralves 12y interfere with the smooth operation of the
lf, t e,stand the interfering waves will decrease the efficiency
Vibrag; nro € is not carefully synchronized with the pressure
ordiniiry *If too long a drive pipe is used, with the
Nog Work_“D“’aTd discharge, the automatic air supply Wwill

it 81

on z" L D.rh", Pipe.—The main loss during the accele'ra-
oTiog 'S the pipe friction. During the retardation
the Tam € Pipe friction is a minor loss. The efficiency of
greatel. chll !)e increased by using the larger pipe, or a
Th la :Daclty Will be secured with the same efficiency.

the size of the ram, with corresponding size of
» the greater the efficiency of the machine.

Per Minute.—Under any given conditions tl-xe
. the ram depends upon the velocity obtained in
> And that depends upon the number of strokes
Which the machine is operating. The fewer

Stro
Capac. kes

lve

With

aste valve closure, it is not. The slip depends upon
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the strokes, the greater the capacity, and the greater the
number of strokes, the less the capacity.

A long, slow stroke allows the water to attain a greater
velocity at each stroke and a corresponding greater average
velocity, or flow through the pipe and ram.

For any given set of conditions there is a certain num-
ber of strokes that will produce the maximum efficiency. The
efficiency increases with the number of strokes to a certain
point, after which it decreases.

With a given supply head the efficient number of strokes
increases with the pumping head to a maximum, and then
decreases.

Limiting Factors.—The physical possibilities of the hy-
draulic ram are limited—first, by natural laws governing
its operation, and, second, by human ingenuity in devising
ways to make practical its possibilities,

Fundamental Limitations.—There seems to be no law
law directly Iimiting the height of supply head that can be
used, except that it must always be less than the lift above
the ram. Let us, then, consider the pumping head. As
stated before, the amount of pressure that can be developed
by the sudden stoppage of water in the ordinary pipe is
about 60 lbs. per sq. in. per second-foot of velocity stopped.
Hence, the problem resolves itself into one of velocity ob-
fainable in the drive pipe. In small pipes the limiting, or
critical, velocity is soon reached. For example, a velocity
of about 5.5 ft. only per second can be attained in a 1-in.
pipe with a slope of 10 to 1, while in a 12-in. pipe with the
same slope a maximum velocity of nearly 18 ft, per second
could be attained.  The practical operating velocity would
probably be about two-thirds the maximum.

Thus it is apparent that, while a one-inch ram is limited
to about a 4oo-ft. lift, under ordinary conditions, a r2-in.
ram should be able to lift water at least 1,000 ft. The drive
head that can be used must in each case be considerably
less than the lift above the machine for practical operation.
It is apparent that the fundamental limiting factors are be-
yond all practical requirements ; hence, the problem resolves
itself into onme of practical design and mechanical construc-
tion.

Mechanical Limitations.—The design and operation of
the waste valve seems to be the vital point. The ordinary
hydraulic ram has an upwardly discharging waste valve of
the disc type. The force of gravity—that is, the weight of
the valve—is depended upon to open it and hold it open
until it is forced shut, as previously described.

Machines of this type naturally have their limitations.
Fifty feet seems to be the limit of the height of supply head
that can be used. In the first place, the static head against
which the valves will open is limited. They will not open
with a long drive pipe or small ratio of heads. A moderate
velocity will close them. For small rams, however, they
answer very well. As the size of the disc valve increases,
the area exposed to ram pressure increases as the square of
the diameter, while the waterway around the circumference
only as the first power. Thus the practical limit as to size
is soon reached. This limit seems to be about 8 inches.

Certain manufacturers have lately cut the centres out of
their discs and introduced light springs to assist the opera-
tion. This was quite an improvement, and they were en-
abled to increase the size of their machines, so that 12-in.
rams may now be secured.

A Progressive Step.—Daniel W. Mead, now professor of
Hydraulics at the University of Wisconsin, was the first to
depart from the old rule-of-thumb design.

In 1895 he built and installed (under conditions that no
ram manufacturer would attempt) a machine for the village
of West Dundee, Illinois. In fact, no ram on the market to-
day would operate under the same conditions.
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This ram was installed with a 43-ft. drive head and
2,2c0 ft. of 10-in. cast-iron drive pipe. The makers assured
Mr. Mead that such an installation was impossible, as the

water hammer, due to stopping such a volume of water,’

wouid tear any machine to pieces. The ram was designed
to suit the conditions; that is, with a large discharge valve
area and with a very heavy spring to operate the waste
valve, which was given a small movement. Needless to
say, the machine operated successfully, and has continued
to do so for the last 16 years.

The pressure in the Tam exceeded that in the stand
tower by about 2.5 lbs. There was no excessive hammer,
as the column of water is not stopped or started suddenly,
but gradually. This machine developed from 73 per cenmt.
to 75 per cent. efficiency. This seems to be about the aver-
age efficiency of commercial rams in the larger sizes.

A New Type of Ram.—Last year the writer had occasion
to investigate the subject of pumping machinery with"a
special view to the use of water power for its operation.
The hydraulic ram,:on account of its reasonable cost, auto-
matic operation without the necessity of an attendant, low
operating costs, durability and reliability, seemed particu-
larly suited for use on irrigation projects, where conditions
permit of its installation.

A particular case was presented to the writer some time

ago for his consideration,

where the supply head was so

high that mo ram obtainable
would operate. :

After a careful study of the
principles involved in the
operation of rams, there ap-
peared no fundamental reason
why their operation should be
limited to the narrow bounds
of present practice. This be-
ing the case, it seemed that
it should be possible to desigm
a ram that would operate
under a much wider range of
conditions, With this idea in
mind, a further investigation
of existing makes of rams and
their construction and opera-
tion was made.

It was apparent that a new
type of waste valve was neces-
sary in order to increase the
strong, and have as large free
capacity or field of operation
of the ram. This valve must
be so constructed as to elim-
inate the excessive hammer on
its seat, must be light and
strong and have as large free
waterway as possible with a small movement of the valve.

The upward discharge was abandoned on account of
the amount of head wasted on the larger sizes. The hori-
zontal side discharge was considered, but passed because
the machine would have to be submerged to above the valves
to prevent their inhaling an excessive amount of air through
the upper half of the valve during the fore part of the waste
period. The solution seemed to lie in a balance valve of
some description, having a downward discharge and oper-
ated with a heavy spring. 2

After numerous designs had been made and abandoned,
a type of valve was finally evolved that seemed to fill the
various requirements. This valve is composed of one or
more concentric rings of increasing diameter, the number of

- —

Fig. 2.—Section of 16-in.
Sterling Ram.
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rings depending upon the size of the machine. The plul'a'l
rings are carried on a frame consisting of four radial arm$s
guided by a central stem, so they act as a single valve. The
rings were changed from short cylindrical sections to ones
having an arched cross section. See Fig. 2. 4

This allowed the water to escape over, as well as undef
each ring when raised, thus nearly doubling the capacity ©
each ring with a given opening. This shape has the further
advantage of offering smooth curved guides to the flow 92
the water and increasing the strength of the valve Ting-

This arrangement of valves gives the greatest amount
of clear waterway, with a minimum of weight of mOViflg
parts and space occupied, thus giving large capacity with
high efficiency. ] 3

The valves being thin circular rings, with the vertical
ram pressure practically balanced, they close very lightlys
eliminating the excessive pounding. The hammer oD the
seats is the same in large rams, with this type of valvess
as in the smaller ones, as they have practically the sam®
shape and size of valve ‘section.

A ram with valves of this type has been built and tested
by Hill Bros. (See Fig. 2). It has a 10-in. supply pipe a%
a two-ring waste valve. The check valve is of similar cols
struction, except that it has one ring and a central disC
hap

These valves, with a maximum movement of less t a
t

one inch, have an unobstructed opening nearly equal to
section of the supply pipe. The large efficient valve oper”
ing, with small movement of light valves, gives the machin®
large capacity without sacrificing efficiency. |

The valve rings close on thick rubber seats consisting
of a rubber ring inset in a dovetail groove in the metal Sea,ts'
The rubber is forced into the groove and is just flush wit?
the metal, This type of rubber seat cannot hammer &
pieces as do other types of flat rubber packing seats having
exposed edges. -

The top of the valve ring closes flush with the outef
edge of the valve seat above, the crack between being seale

. . . e
with a rubber packing carried on the top of the valve. Thy
valves are absolutely watertight, and constructed SO E}l;e

will remain so till the rubber disintegrates with age.
rubbers are easily renewed. :
Test of 10-in. Sterling Ram.—The experimental machis®
was set up on the campus of the University of WaShi{‘gton’
and a series of careful tests made under the supervisio® .
the Department of Hydraulics. All measuring"appara::d
was carefully calibrated. A" so-ft. supply head was U
and 140 ft. of 10-in. wrought-iron drive pipe.
the drive
od very |
petter
h 1ifts

The conditions were purposely made severe,
head being the highest yet used. The machine operat
satisfactorily, and the efficiencies developed were even
than anticipated. Various velocities were used, wit
ranging from 100 ft. to 325 ft. The efficiencies range ﬁ\o“‘,
8 per cent, on the high 'lift, to 95 per cent. on the loto'
(DeAubuisson formula). The drive pipe was to0 Shor.t ht
give the best results, especially on the higher lifts. _Elgy ;
runs with a r11s-ft. lift showed over go per cent. efficien®”
the average being about 93.5 per cent. ts
It was hoped to secure a sufficient range of experim"f‘;
to determine the characteristics and coefficients of the Iahis,-
but on account of the limited water supply available 5 1
proved impossible at the time. However, much V i
knowledge was obtained in regard to thé fine points O.f 5
operation. ' he

A series of pressure indicator cards were secur he
ram, half way up the pipe and 2o ft. from the head © pese
drive pipe. These show the variations of pressur® att

ed on*

points. They seem to bear out the theory of the water otice”
mer waves.  The vibration in the drive pipe was very ;
able, especially near the head of the pipe, while

in the
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there a5

this hardly any vibration. The indicator cards explain

ing the he ram c'ards show an alrgost copsta‘nt pressure dur-
biees, « acceleration and retardation periods. The pressure
dropg ;ry abruptly at the closure of the waste valve, tfut
in presSOIe gradual]y at'the end of the delivery. The rise
003 o ure: is a.llmost instantaneous and .scales less than

- ad second in some cases. The closing of the check
e 0:11 the opening of the waste valve seems .to consume

t-tenth to one-twentieth of a second of time.

to ggue to fhe throw of the indicator arm it was impossible
taineq ?’ rehable'record of the actua] maximum pressure at-
aty o ‘n th.e Tam and drive pipe. In order to secure‘thls
of 3 SSpe.I:,al device was later.mad‘e and used. It consisted
mountedmal Ch.amber on Wthh‘ the' pressure gauge was
°°nne<:ti(; @ drain cock was .prov1ded in its bottom, and its
and s, 0 to the ram, or pipe, was Fhrougb a check valve
the ‘stop cock.  The chamber contained air so that when
Water iﬁtcogk Was opened the pressure vibrations pumped
Valve py fa th_e chamber, compressing the air, the chec}(

€venting the return of the water. When the maxi-
' Pressure was reached in the chamber the water nd

e b T :
uir Was forced in. The gauge then indicated the maxi-
pressure_

fro

that'li‘:et;ln axi.‘mum pressure in the ram was found to exc.eed
for g; e € air chamber from 3 to 4 lbs.  After correcting
the pe €hce in the static head, the maximum pressure near
2 of the drive pipe was found to be only 10 per cent.
PST cent. less than in the ram, The indicator cards

Ta. Out the same result. -

i Sh.ows that the stress in the drive pipe does not
tzunlformly from bottom to top, but is n.early con-
esi Wwhole length. Consequently, the drive pipe should

8ned practically full strength its entire length,

Stud:ozilbumes"ludging from the results of. a careful
Peratioy, the conditions involved, and observations of the
e Dossib'(;i-: ‘the ram described, it is beh.eved the limits of
Tdinay Uities of operation and of capacity are beyond the
Y Tequirements of practice.
there lrs Harza, at the conclusion of his paper, says: £¢ 1]
capaCit a0y reason. whatever tending to limit the size a.nd
Whi 4 -Of the hydraulic ram, it is the practical dlfﬁcultu?s
believe:inlght be encountered in the design of valves. It 1s
el.lc‘)unterthdat. these are no more insurmountable thay those
Nes o ? n the design of valves for other pumping en-
re(l‘tlire targe size.” It is believed that the proper valve
a3 © solve the problem has been produced.
1' thes o difficulty should be encountered in operat-
lifyg froe fams with supply heads from 1 ft. to 100 ft., and
Suit them 5 ft. to 500 ft., the machines being designed to
5 S€TVice required. .
curr&'tnt dition g the automatic hydrauli¢ ram there is a
Ram Tam manufactured by the Lester Duplex Hydraul}c
machin > of Portland, Ore. The waste valve in this
Vheey, ¢ Is operated mechanically by a separate current
by e ve] h.e operating head for the ram is that L_Jrod-uged
the 1. - °%Ity of the current of the ditch or stream in which
a e is set,
ing Ca::(:!‘y"BY the use of the multiple ring valve the size
ngs witclty of the ram may be increased by adding more
If the houF Changing any essential operating conditlfms.
the unb:lpaclty is to be doubled, the length of valve ring,
g e anced pressure on valves, the area of valve seats
al incre:tre'ngth and resistance of the actuating spring are
.havin&‘ 5¢d in the same ratio. It is believed that rams

at : . %
Ateq least 5 36-in, supply pipe can be built and Oper
Ceessylly.

803_
Tamy in ~The possible field of useful operation fOl‘ the
Practically all those cases where water is to be

cludes
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pumped and local water power is available to furnish the
power.

Water Works.—The ram is sometimes well adapted for
pumping water for domestic supplies and city waterworks,
as it operates continuously and efficiently without cost of
attendance or power, Hydraulic rams in the past have
been used mainly for supplying isolated dwellings and small
villages. Now, however, the advent of this new type of
ram makes these machines available for use in large city
waterworks.

Irrigation.—There has been a great need in irrigation
work for a cheap pumping machine that would work auto-
matically, economically, and efficiently under all conditions,
and having sufficient capacity to make them practical for
large installations. Under some conditions the hydraulic
ram is an ideal machine for the purpose. The new design .
makes possible the use of large units.

It operates automatically, no attendant being required.
There are no bearings to oil and no moving parts exposed
in the new design. It can be set up and operated miles
from an attendant without housing or fear of molestation.
It furnishes its own power without cost. The cost of main-
tenance is practically nil and the first cost of installation
small. The machines are very flexible as to their operat-
ing conditions, the same machine operating equally well
under a high or low head. The delivery head can be
changed at any time without touching the machine or inter-
fering with its continuous action.

The hydraulic ram could be included in the design of
many gravity projects to advantage. Why construct the
main gravity supply canal to the level of the highest land
with the great additional length of canal and expense in-
volved, when it is possible to locate the supply canal at an
intermediate level using the power of the water dropped
from the canal to the lower levels to raise the water to the
higher levels? In many cases a great saving in cost could
be made in this way and much difficult construction avoided.

On existing irrigation projects there are numerous cases
where drops in canals and laterals can be used to operate
rams to lift water to cover additional lands above the canals.
In many instances the cost of the machines for this purpose
would not exceed $3 to $10 per acre thus irrigated.

Mining.—The hydraulic ram is very well adapted for
pumping water for mining operations, If there is water
power available to do the work the ram is the cheapest and
most economical pumping installation for the purpose. No
fuel or power is needed, no attendant is required and there is
practically no cost of operation. The rams will pump direct
to the giant for hydraulic mining. Benches above the river
bed could be economically sluiced by the use of these pumps
to furnish the water required. It is often cheaper to install
a ram for pumping than to construct a long gravity ditch,
and much cheaper to maintain,

—_———-———————

NEW METHOD OF UTILIZING HEAT FROM
GASES.

Prof. W. A. Bone, F.R.S., Professor of Coal. Gas and
Fuel Industries at Leeds University, in a lecture at Leeds,
described a new method of gas heating without flame, which,
he believes, may work a revolution in fuel economy and have
very important industrial effects.

Prof. Bone is one of the greatest living authorities on
the subject of combustion. The new process has already
been put into practical operation at Leeds. Hot surfaces
promote the combustion of gases in contact with them, and
it is on this property that the process is based.

'
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AUXILIARY PLANT FOR POWER STATIONS.*

By A. H. Finch, M.A.

-

In this paper it is proposed to notice some of the points
that should bear on the design of that part of a power instal-
lation which is referred to in general terms as the auxiliary
system. In its widest sense, the term auxiliary might be
taken to include everything except the principal agents
involved in the cycle, which would mean practically every-
thing except main engines, feed pumps and boilers.. More
commonly the feed pumps are included as auxiliaries, which
term will be taken to include also: (a) Thermodynamic
appliances not essentially involving moving parts or power
(e.g., economizers). (b) Apparatus requiring motive power
independent of the main engines. Such a definition excludes
transformers and certain small elements, such as oil pumps,
which are often driven by the main engines.

The importance of this section of any large power plant
is to be gauged by the proportion which it bears to the
whole, whether in capital or running costs; figures are given
subsequently which exhibit the ratio of auxiliary to main
power in the case of some typical stations; but it presents
a sufficiently accurate picture- at this stage to say that in
a modern power station of 30,000 kw. capacity the auxiliaries
would account for 2,000 h.p., and probably £12,000.

To illustrate the divergence that can exist in the aux-
iliary equipment of a power station according to size and cir-
cumstances, it is only necessary to enumerate the apparatus
employed. Thus it is possible to conceive of a station
wherein the simplicity of the early marine engine is copied:
where the boiler feed pump, air pump, and circulating pump
are driven by levers from one of the main engine crossheads ;
a chimney produces all the requisite draft; ashes and coal
are handled in all their stages by hand labor; and the
exciter, if required at all is directly coupled to the generator
shaft. Such a system, with the addition of a donkey feed
pump or injector, is perfectly possible, and is approached,
if not examplified, in many small stations. In fact, in non-
condensing stations, a feed pump is the only really needful
auxiliary. Its outstanding features are simplicity and ther-
modynamic waste.

In the opposite direction it is not unusual to find the
following independently-driven pieces of apparatus: Ex-
citers, feed pumps, air pumps, circulating pumps, exhaust
(or other large) valves, cranes, ash hoists, coal hoists or
conveyers, bilge pumps, boiler cleaning pumps, mechanical
stokers, fans for induced draft, fans for generator venti-
lation, fans or pumps for cooling transformers, motor-
operated switches, air exhausters for syphon circulating
mains, air compressors for cleaning electrical apparatus,
circulating water-straining appliances, economizer scrapers,
oil pumps, and barring or engine-turning gear. Where what
is known as a complete unit system is adopted, some of the
above items are multiplied by the number of generators,
resulting in an enormous aggregate installation.

Condensing Auxiliaries.

Assuming that for any condensing plant air and cir-
culating pumps are required, it is of interest to consider
the opportunity for simplification offered by the development
during the last two or three years of rotary forms of air
pumps. Whatever their merits or demerits as regards capa-
city for subduing air leakage on a system when contrasted
with reciprocating pumps they possess two attractive attri-

* Abstract of paper read before the North-East ~---+
Institution of Engineers and Shipbuilders and printed in
the “Transactions’’ of the institution.

Volume 22.

butes from the point of view of simplification in that (1) they
occupy a very small space, and (2) they can be dil'ect_ly
driven by any high-speed motive agent, whether electflc
motor or steam turbine. If it can be shown that they Tequir®
no more maintenance than reciprocating pumps, which 1
reasonable to suppose from their exceedingly simple €%
struction, a strong case for their adoption exists on these
considerations alone. But where a complete use can be m& “
of the exhaust steam, there is a further advantage in ad‘fpt'
ing a steam-turbine drive, as is shown in the following
argument :—

Although such small turbines cannot be constructed ©
make any expansive use of steam below atmospheric Pres”
sure, by using the exhaust steam for feed heating advantag‘:
is at once secured even over a drive by electric motor. Le
it be assumed that a small turbine is employed to drive on
the same shaft the air pump circulating pump and water
extraction or life pump attached to a main generating set:
And for the sake of illustration let a plant of 3,000 KW-:
considered. Then the power may be arrived at thus:—

Steam consumption, 42,000 lbs. per hour. )

Circulating water, 65 times feed = 273,000 gallons p¢
hour.

Head across circulating pump (for cooling tower
ditions) 45 feet.

Power for circulating pump at 60% efficiency, 100 h-P: g
an

con-

Power for lift pump, dealing with condensed steam,
raising it 3o feet, with 509 efficiency, 1%h.p.

Power for air pump, 30 h.p. ;

Hence the power required for the combination is abot
135 h.p.

At 35 Ibs. per b.h.p. hour, the steam consumption ‘;
this auxiliary unit, exhausting at atmospheric pressur® i
therefore, 4,725 lbs. per hour. Such a quantity of Steas
would heat the feed water from go deg. to 200 deg. F- Th

4725 Y

the equivalent of or 727 lbs. of coal per hour dr
6.5

the circulating auxiliaries, and heats the feed 110 deg: |

The alternative, if electric drive be substituted for the Smfir

turbine, is 135 h.p. or 112 kw. at 3 lbs. = 336 lbs. coal
4500 :

power, plus —— = 692 lbs. of coal for feed heating.
6.5

1,028 lbs. of coal as against 727.

Total,

& X re€
Reciprocating air pumps are made with a high di%aﬂ’

of efficiency, and may even take less power than the f pat
type. But the power, small as it is in comparison Wit! tte
of the main engine or turbine, is almost wholly dissu)aon_
in friction in reciprocating pumps, whereas it can be
served in the form of heat in some forms of rotary PY
and where, as is the wusual practice, separate motors
engines are used to drive the air and circulating pur‘nps’u
actual size of motor installed for a reciprocating air P ast
is settled by the consideration that a reserve of power ;3565
be provided in the motor, unless dangerously heavy a8
are used to deal with the case of flooded pumps, SUC,
occurs after a stoppage (from any cause) while the I
mover is running. This means additional cost, and (in
case of induction motors) a bad power factor.
reserve of power is necessary with a rotary pump:
quently, the method of independent motors with ¥
cating air pumps involves not only two motors inste? hatt
one, but that one of those miotors should be 1arge® ore
necessary. This arrangement, too, is likely to COD‘Sume nd 2
energy than a single motor for the combination, atinB'
fortiori more than the steam-turbine drive, if feed hes

is placed to the credit of ‘the latter.

mp:
of
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Co-]'It will be noticed that in the example given above,
Do;vlng tower conditions were assumed- in calculating the
er of the circulating pump. Their absence: would have

Ted
6o llllced the power for the pump from 100 h.p. to perhaps

Nat D., depending on the location of the source of water.
u

e ral-draft towers are responsible, therefore, for an ap-

ci : : - ‘ ;

raftable Increase in the motive power installation, and fan-
towers for a considerable increase.

Economizers.

thfr:;:f que_Stipn of e‘-con.ornizers. is almost entirely one of
ey ha efficienicy. It is interesting, the.refore, to note ‘that

Dra‘ctiCeve been excluded from much important American
in Briti'sh They are, on - the other hand, useéd extgnswely
egrees and. Continental work, though to. very dlﬂe_rent
oiler (') Heat}ng _Surfgce may be ;}rran‘ged for Cltl'ler'ln a

ilas T outside it, with the qualifications 'that .1f in a

> 1t must be made of steel; but if outside, it can be

Mad : :

b"ilee RE Cast-iron; and further, that gases cannot, In a

“ller

at > be cooled below the temperature of saturated steam
Jor

king Dressure, or in some cases superheated steam.
Stanndlgittl deSignS of boiler these limitations result in a
Ween Orm, and a temperatutre of outgoing gases bft—
acceptejiso deg. and Goo deg. F. .Such a standard form 1s
Oiler.m;:n,d properly so—as being the outcome of the

ace jg °r's experience; and the ad(.ht]'ona.tl heating sur-
Dresenc:rranged for apart from the limitation due to the
Certa; & saturated or super-heated steam. But, while a
§ 0 Uniformity is to be found in boiler surface provided
Varyaff)IVen ou.tput, the number of economizer pipes ma.y
Variati(,nm-nothmg_ up to 12 per 1,000 lbs. evaporated. This
In practice may be accounted for by the space

avaj] : . :
3ble; but it is often_influenced by consideration of the

r
aft Necessary,

D Draft.
raft may he created either by a fan or by a chimney.

0n§'rintgere are peculiar conditions such as the. existence of
Uwargg tortuOu.S flues, or the absolute necessity fqr draf.ts
favor of of 1% in, t‘he question is settlfed automa%tlcall).' in
xnaki-ng- itth'e meCl.lamCal method, p.ractlcal c0n51derf¢1t10ns'
along, 4. lmDOSSI.ble to create a high draft by chimney
Y\lth a chimney the gases cannot be cooled below
i temperature; otherwise insufficient draft will
0 the other hand, with a fan, gases may be coolefd
hi dirgegree desired. Practical limitations are soon set 13
the resu1cttl~0n by the space occupied by the economizer ; ?
Datyrg) 1s that, though at first it migh‘t be expected tuat
fco OmiZeraft would mecessarily be assocxafed with smaller
oung 'S than mechanical draft, in practl.ce examples can
Omize:f natural draft stations employing as larg? an
surface as even modern fan-draft installations.
a(ilil]?tc\tlanical arrangement has, however one advantags
render'inOf regulation independently of the weather, an
8 a short chimney practicable.

in

Th
Xcen. . AlUe of control over the draft cannot be assessed
Xberj ‘" general terms by those who have had extended
wzce With both methods. Apart from this, the cost
€nce inr absorbed by the fans much outweighs the differ-
as " €apital charges due to a high natural-draft stack,
about Ollowing illustration, applicable to installations of
3 *000 kw. shows :—
< Aturg) draft—
St 2 ;
F Of chimney 250 feet high, with foundations £3,000
r
énoe:haniml dragt_
s ; .
it ot chimney 100 feet high, with foundations £1,200
of fans and motors and extra flues.......- 1,400

RS

£2,600
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Balance of capital expenditure in favor of mechanical
A e st RGeS A s e S e £ 400
Representing an annual charge, at 15%., of........ £ 6o
Against this is to be set running costs of motors,
calculated on 200 h.p. for 5,000 hours at o.25d.
DT UL s 1 el o orrre s Fe o Wi gy AL A St sl £ 780

The circumstances of load may, however, demand great
elasticity in the steam-raising plant, in which case me-
chanical draft takes the place of additional boilers, and so
may justify itself. Moreover, under normal conditions com-
bustion is effected more economically with a high draft,
if boiler and economizer surfaces are ample, less air of
dilution being required per pound of coal.

The foregoing discussion is applicable only in cases
where very moderate drafts are sufficient; and little varia-
tion is called for. The more usual case with an installation
supplying power for general uses is that a certain latitude
of draft is necessary for the purposes of the load, but the
obstruction due to large economizers, coupled with the re-

. duction at the chimney caused by lowering the temperature

of the gases would result in insufficient difference of air
pressure at the grate. In such cases the choice must be
between natural draft with small economizer, or mechanical
draft with large economizer; and the following treatment
is put forward as being applicable.

The conditions assumed are as follows:—

Gases issuetrom . bollers atyia ol il et o deic o 550° Fahr.

Air per. 1b.of coal,son averageLi. - vol, S 23 lbs.
Temperature «of atmosphere .........cicvvvunn. 60° Fahr
Specific heat of products of combustion......... 0.25

In the case of fan draft, it is further assumed:—

Gases leave economizer and enter fan at.. 320° Fahr.
Maximum water gauge required at fan......... 3 inches.
Usual water gauge required at fan............. 2 inches.
Efficiency of fan, 50% per cent. on average.

In the case of chimney draft:—
/Gases leave SCONOIMAZET (ab: - o 3s ik s tiers s b aoistans 450° Fahr.
Heights of "chimney SR el guilat. ohol oty iy 220 feet.

Then heat rejected from boiler per ton of coal fired is
(2,240 x 24 x 0.25) X 490, Or 6,585,600 B.T.U. In the case
of chimney draft the economizer absorbs (2,240 x 24 x
0.25) X 100, OT 1,344,000 B.T.U., and of this amount about
7o per cent., i.e., 940,800 B.T.U., is conveyed to the feed
water, the balance being dissipated in flues, radiation and
influx of cold air through economizer chain holes. In the
case of fan draft, the power of the fan to create 3 in. water
column, with an assumed efficiency of so per cent., may be
found to be 16.6 h.p. per ton of coal burned per hour.* The
usual h.p. required is, therefore, 16.6 x %3, or 11 h.p. per
ton of coal per hour. The number of B.T.U. required to
produce this energy, by way of boiler, turbine, alternator,
transformer, and motor, with a combined assumed efficiency

2,545 X 11
of 10 per cent., is or 280,000 B.T.U. The quan-
o.1
tity of heat usefully absorbed by economizer is (2,240 x
24 x 0.25) X 230 X 0.7, or 2,170,000 B.T.U. Consequently,
of the total heat rejected from the boilers per ton of coal
burned per hour, viz., 6,585,600 B.T.U., the natural-draft

* Height of column of heated products of combustion
equivalent to 3 inches water column = 306 feet. Maximum
horse-power required, with efficiency of s50%—

3006 X 24 X 2,240
or 16.6 h.p. per ton per hour.

60 x 33,000 X 0.5
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method, with small economizer, realizes 940,800 B.T.U.,
while the fan method, with large economizer, realizes 2,170,-
000; less power to fan 280,000=1,890,000 B.T.U., or about
double. Thermodynamically, therefore, under the assumed
conditions, there is a gain of over 3% per cent., really due

to the use of the large economizer which is made possible

by mechanical draft.

Next, as to the relative cost of the arrangements. This
will vary in every case, and no two opinions on the matter
will be the same. On the basis of an evaporation of 60,000
Ibs. steam per hour, or a combustion rate of 3.84 tons of
coal per hour, the capital cost of a fan installation with
economizer of 9.6 pipes per 1,000 lbs. evaporated per hour,
and short chimney, will be found to be, roughly, the same
as for a natural-draft installation with 220 feet chimney
and economizer of four pipes per 1,000 lbs., viz., £1,800.
Capital charges can, therefore, be left out of a comparison,

which might take the following form :—
Per 60,000 1bs. Steam

per Hour-
Mechani-
: cal Natural
Draft. Draft.
3 £ £
Saving of heat expressed as coal at 8s.
per ton, 12,000 B.T.U. per Ib., and
809 efficiency of evaporation........ 774 336
IAItenance . L0 o ibins i d SR 180 108
Power reckoned for 5,000 hours at o.25d.. 255 16
435 124
£339 £212

showing an advantage, in the case of mechanical draft, of
A127 per annum. To this saving, which will obviously be
greater still with greater load factors and in districts where
coal is dear, -must be added, for whatever it is worth, the
convenience of being able to control draft independently of
atmospheric conditions, and to force it to a degree unat-
tainable with any chimney. It may be argued that this pro-
position depends entirely upon the manner in which the
capital expenditure is made up. In the example cited above,
variation of 25 per cent. in calculating the capital cost
made, so as to swell the mechanical cost and reduce the
other, would just about make the final results equal. But
even in that case there would remain the practical advan-
tages indicated.
Cost of Auxiliary Power.

Of more importance is the objection that an increase
of the cost of power from o0.25d. to 0.38d. would extinguish
the saving altogether. Amnd this leads us to enquire what
is the cost of power for auxiliary purposes. For most cal-
culations it may be taken as the cost at generator terminals,
plus some addition for transformation if necessary; less
wages, as these are practically unaffected by the small pro-
portion of output used on the station. The cost thus resolves
itself into coal repairs and capital charges on generating
and transforming plant. Many stations can now produce
energy at 3 lbs. of coal per unit—some, of course, for much
less—but at that figure and 8s. per ton the coal cost is o0.13d.
Capital charges, at 15 per cent. on £15 per kw. with load
factor 40 per cent., amount to o0.154d., repairs to o.02d.,
making a total charge, for auxiliary power, of 0.304d. The
figures adopted here are liberal with respect to good modern
practice, and the price of o0.25d. assumed in former calcu-
lations, if low, is not by any means unattainable. On the
whole, it would seem that the deciding factor in settling the
matter of draft is the nature of the load. In isolated cases
such a question as ability of the ground to carry a high
chimney might be important—or again, the quality of ease
in removal might recommend a short chimney and fan.
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Feed Pumps.

It is only by elasticity of definition that feed pumps
can be regarded as apparatus to render a thermodynamic
principle advantageous. Yet they do not fall naturally into
any other subdivision, being rather one of the main organs
for carrying out the cycle. The power station designer has
here a wide choice, between steam and electrical drivé
and between reciprocating and rotating pumps. The latter
possess many of the advantages of rotary air pumps already
discussed, and practicable forms have been evolved. Such
pumps, in respect of minimum wear, absence of valves
elimination of shocks to feed pipes and check valves, 187
separable from reciprocating pumps, are almost ideal for
power station work.

If a rotary pump can be combined with the circulating
auxiliaries already described, and the whole be driven bY
a turbine on one shaft, a peculiarly compact and economic
piece of apparatus results. There are naturally drawbacks
in giving effect to this idea: one is that it may be difficult
to find one speed suited to four different rotating objectss
to a circulating pump, which may possibly have to dea
with seventy times as much water as the feed pump, or t
an impeller drawing against 29 inches vacuum and 08¢
delivering against 250 lbs. pressure.

Though not necessarily dependent upon rotary fee.d
pumps, the closed-cycle system, whereby the feed water 1°
at no stage exposed to the atmosphere, is rendered so muc
more attractive by their use that it may be noticed here
The idea underlying its application is that by reducing o8
altogether eliminating the aeration of the feed much trouble
with economizers, feed pipes and boiler shells may be PI®
vented. Since the feed is at no stage exposed to view 3%
a current, it cannot he measured by the ordinary methods:
and where anything more accurate than a Venturi tube test
is required, an alternative arrangement of pipes must be
installed for diverting the feed to the test tanks or recorders:

For this reason it cannot be heated at atmospheric pressur®

and surface heaters are, therefore, necessary. Then So.me
elasticity is required between the discharge of the extractio?
pump and the suction of the feed pump to meet the case g
boilers not requiring, minute by minute, exactly the same
quantity as the steam condensed. And again, make-up fee
for wastage has to be provided for. There are two Or three
methods of meeting these points. The simplest, but als0
the crudest is to provide a relief valve on the feed dischaf8®
and regulate the admission of make-up feed to the €2
denser by hand. A more elegant suggestion, due tO -
Sargent, and shown in Fig. 1, is to provide a tank int®
which the extraction pump delivers, and from which ¢ 5
feed pump draws. The tank is furnished with an overﬁovf
to a main reserve tank below, and a float mechanism coﬂ-
trolling a make-up feed valve from reserve tank tO cor
denser. When there is a surplus of water discharged F20fg
the condenser it overflows to the reserve tank, and whe?
there is a shortage the float valve opens the connection fro
reserve tank to condenser. In this manner the syste™ y
rendered absolutely automatic, while the external make"‘fz
for wastage can be introduced by a float-controlled Val"e_ ’
the reserve tank fixed at a suitable level. By intro ucis
the external make-up at this stage it becomes comple by
de-aerated before reaching the feed pump. Some stand‘e
pumping plant might be required for the case of ban
fires.

In Fig. 2 is shown an alternative suggestion, Propos:i
by Mr. Fullagar, with a tank floating, as it were, etwe
the two pumps, but no provision is made here fof
aerating the make-up feed.

(To be continued.)
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PROCESSES OF PULPWOOD MANUFACTURE.

In Quebec, seven-tenths of the wood used for pulpwood
Wa? SPruce, balsam fir made up 28 per cent., and the re-
Mainder consisted of small quantities of hemlock and poplar.

Oth Quebec and Nova Scotia cut the four species used for
PUIDWOOd in Canada. No hemlock was reported from Ontario,
;’;g’vhich Province go per cent, of the consumption was spruce
of t}:he remainder was balsam fir. Spruce made up four-fifths
i ¢ Consumption in Nova Scotia, balsam being used for

Actically al] the balance. New Brunswick used spruce only.

m =ty four-fifths, namely, 78 per cent., of the pulpwood

et 2ctured in Canada in 1910 was manufactured by the
::le;h;;lnical process ; the sulphite process produced one-fifth,
So at € remainder (2 per cent.) was manufactured by the
c an.Drocess_ Quebec made 63 per cen‘t. of the total med-
Ontalc'al bulp in Canada—more than twice as much as d11
thoy rLO' Of sulphite pulp, Ontario produced the most, al-
My 88 Quebec was a close second. The latter province

actureq over three quarters of the pulp made by the

Si
oda prOCst.

each Pruce, as in former years, was the chief wood usedfin

xTflechprf)cess' Over two-thirds (68.8 per cent.) was used gr

intg Salilca.l pulp; over one-quarter (28.7 per cent.) was made

actur:dphlte pulp, and the remaining 2.5 per cent. was manu-
by the soda process.

1s ui?;lsam fir has not yet been used .in the soda process and
Cesg %0 almost the same extent with the two other pro-
. The mechanical process consumed some 53 per cent.
Wood, while 47 per cent. was manufactured by the
Process. Eighty-four per cent. of the hemlock was
tured by the soda process, which is adapted for most
Of wood. One sixth of the hemlock was used to make
1cal pylp.
gring-he Physical properties of poplar wood do .not adapt it for
108 by the mechanical process, and practically no poplar
! ;l;anufactured by this process during 1910. It was used
actureorSt €qual quantities by the otber two classes of malslél'-
Only S- Ontario manufactured a little by tl.1e soda .proce 5
8Tound pulp was made in Nova Scotia; while New

ry : .
S Oswick produced small quantities of both sulphite and
0da Dulp,

i i forms a
8reate P manufactured by the mechanical process

In thér Percentage of the total during 1910 than at any tlm:;
bulp DasF. In the United States the perCfantage o‘f groun
: useq g decreasing. The cause of the increase this year
ta:ada is_ brobably due to the interruption. of manufacturtfa
cleay Sulphfte mills of New Brunswick. Unlimited supkf)lyt}:tl)e
IneChaniater IS a necessity in the manufacture of wqod yh.Ch
hag a €al process, A species of wood is also required whi
ture ; ng loose fibre, which will not lose its shape ar%dhteff-
SPryce athe grinding.  For these reasons Quebec wit tlhz
Dr°vincend balsam fir tracts and numberless waterfalls is
Pest adapted for mechanical pulp manufacture.

ni:arl‘-lce furnished 83.2 per cent. of the wood used for mtel;
Mma]) D“‘P, and balsam fir contributed 16.6 per cent., wnl
Nce, Quantitjeg of hemlock and poplar making up the l?a;
Cess € average cord of wood reduced by the mechamcl:a
This i 5. C2nada during 1910 produced 1,908 pounds of pulp.
Year 257 Pounds more per cord than was produced I?st
condlitiount SUCh. comparisons depend greatly on the lrfelattlll‘;:
Ount & air-dryness of pulp. Slightly over 1.13 i
Sulph; e Pulp is produced per cord of wood by extl‘xer .
better % soda processes, but the quality of texture is muc
I8¢ II;D € Daper used in the average newspaper of to-da(}i'
. d of about twenty-five per cent. of sulphite fibre an
mecha V€ Der cent, of the ground wood fibre made by the
i Process,

Manyfye
Sbecieg
mechan

Was

S
a
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In British Columbia, experiments are being carried on
with the sulphite process, and, in 1910, 440 cords of spruce
were used in the manufacture of paper. Seventy per cent.
of the wood used in the sulphite process was spruce, mostly
from Ontario. Balsam fir furnished 20 per cent., about three-
quarters of which was from Quebec, and the same province
used 1,800 cords of poplar to make sulphite puip. The aver-
age production of pulp for every cord of wood used in the
sulphite process during 1910 Was 007 pounds.

Canada has the distinction of having the oldest soda
mill in America, although the process is, at present, not in
general use, and is found in only a few small mills. The
production by this process, however, will shortly be increased
by the completion of a large new mill, for the manufacture
of ‘Kraft’ paper from soda pulp.

The soda process was the principal method used in the
reduction of hemlock. Small quantities of spruce and poplar
were also used in 1910. Balsam fir, however, is not suited
to this process. Of the total, spruce formed 71 per cent.;
hemlock, 19 per cent., and poplar, 10 per cent.

Quebec manufactured over three quarters of the pulp
made by the soda process; 17 per cent. of the soda pulp was
from New Brunswick, and 1,100 cords of poplar consumed by
this method in Ontario made up seven per cent. of the total.

The average amount of soda pulp produced per cord
was 987 pounds, or 10 pounds less than by the sulphite pro-
cess.

The annual consumption of pulpwood per mill in Cana-
da, during 1910, was 11,735 cords, as compared with a con-
sumption of 12,442 cords per mill in 19og. The largest mills
are those in Ontario, which used an average of 14,037 cords
per mill, The average consumption per mill in Quebec was
13,710 cords ; in Nova Scotia, 4,034 cords, and in New Bruns-
wick, 3,783 cords.

Canada’s foreign trade in pulpwood and wood-pulp is
growing greater. Unfortunately, the tendency is still to.ex-
port wood in the raw form of pulpwood rather than in the
manufactured form of wood-pulp. This is a direct loss to the
country, for the increased value due to manufacture is given
away. In 1910, for the first time, $49,000 worth of pulp was
imported into Canada, four-fifths of which was from the
United States.

Although pulpwood production was less in Canada dur-
ing 1910 than during the year previous, exportations of wood-
pulp were increased by 48,233 tons. Wood-pulp exportations
amounted in 1910, t0 69.3 per cent. of the total amount pro-
duced in Can da, whereas in 1909 it was only 63 per cent. Of
the 328,977 tons of wood-pulp exported, 288,807 tons, or 87.8
per cent., was mechanical pulp, which is a little greater
percentage than in 1909. Only 78 per cent. of the pulp manu-
factured in Canada was mechanically prepared. While the
increase in export for 1910 consisted of mechanical pulp, 1,173
tons more of chemical pulp also were exported in 1910 than
during 1009. The 40,170 tons of chemical pulp shipped made
up 12.2 per cent. of the total export.

The average value per ton of the pulp exported in 190g
was $14.67 for the mechanical, and $36.35 for the chemical
pulp. This is an increase over the 1909 price of 70 cents for
the mechanical, and a decrease of $2.64 for the chemical pulp,
The average price for all pulpwood exported was $17.31, or
14 cents less per ton than the previous year’s price, The
prices per ton paid to Canadian exporters by the different
importing countries were as follows for mechanical pulp:
United States, $16.09 (exactly the same as in 1009) ; United
Kingdom, $15.78 ($5.52 more than in 1909) ; other countries,
$10.35 (37 cents more than in 1909). For chemical pulp:
United States, $36.32; United Kingdom, $41.60; other coun-
tries, $38.30.
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During 1910, over three-quarters of the wood-pulp export-
ed went to the United States. This country took 74.3 per
cent. of the mechanical pulp, and over g9 per cent. of the
chemical pulp exported from Canada in 1g910. Except for an
increase of 3,000 tons of mechanical pulp to small transatlantic
countries, export to other countries decreased. The export of
chemical pulp to the United Kingdom has declined from 7,-
519 tons in 1908, to 178 tons (not one-fortieth as much) in
1910. The mechanical pulp shipped to the British Isles also
decreased by 16,407 tons during 1910. The United Kingdom
received in 1909, 32.5 per cent. of the mechanical pulp export-
ed from Canada while in 1910, only 21.5 per cent. of the
amount exported was used in those countries.

—_— e

BRITISH COLUMBIA’S COAL  MINES.

British Columbia’s production of coal, estimated at
2,435,000 long tomns, is 365,000 tons less than that of Igro.
Coke also shows a decrease of about 140,000 tons; the out-
put in 1911 was only about 78,000 tons as compared with
218,000 tons in 1910. The coal was produced in the sever-
al districts in the following approximate proportions:—
Vancouver Island, 1,785,000 tons; Nicola Valley and Sim-
ilkameen, 225,000 tons; and South-East Kootenay, 425,000
tons. Practically all the coke was from the last-mentioned
district. The effects of the strike of the coal-mine and coke-
oven employees on the production of coal and coke in the
Crowsnest District, South-east Kootenay, has already been
mentioned ; in quantities of products it brought about this
position: there was a decrease (net) of 605,000 tons of coal
and 140,000 tons of coke. As the net decrease for the whole
province was 365,000 tons, it will be seen that in other dis-
tricts the decrease from the Crowsnest collieries was in part
offset by increases in other parts—in the output of Vancou-
ver Island, Nicola Valley and Similkameen coal mines.

Of the -average yearly value of the mineral production
of the province for the last five years, the production derived
from coal and coke has been about 35 per cent. of the whole,
while for the year 1911 it was nearly 39 per cent., and this
despite the decreased output of the Crowsnest mines. It
is true that the output of the collieries for 1911 is consider-
ably less than for 1910, but the year 1910 was the record
year in the history of coal-mining in the province, with a
production valued at $11,108,335. The output for 1911,
with its total value of $8,087,500, in the proportion of $8,-
522,500 for coal and $465,000 for coke, is second only to
that of 1910, and is greater than that of any other year.

No branch of the mining industry of British Columbia
appears to have a better prospect for expansion and conse-
quent enlargement of production than that of coal-mining.
A gratifying feature in this connection is that the promise
of extending operations and increasing the output is gener-
al, that it appears evident that all the coalfields in which
there has already been production may be expected to show
a steady increase in output. That this is so will be mani-
fest if attention be turned to local conditions in these sev-
eral fields.

Briefly reviewing these conditions it may be noted that
recent progress has been general. On Vancouver Island,
the Western Fuel Company made the largest production in
1911 it has ever made; not only so, but a new mine is be-
ing opened, which it is expected will commence production
next autumn, and be rapidly developed to a producing cap-
acity of 1,200 to 1,500 tons a day. At the mines of the
Canadian Collieries (Dunsmuir), Limited, there is also evi-
dence of much progress, especially at its Union colliery, in
the Comox District, where a new shaft mine is being open-
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ed and hydro-electric power for use at the mines is being
developed. Production returns for 1gir have not yet beed
received from the last-mentioned company. It is expecté
the cutput of coal in 1911 was mot less than 900,000 long
tons. The Pacific Coast Mines, Limited, increased the out-
put from its Fiddick mine at South Wellington, and furthe®
developed its Suquash mine in the northern part of Vancous
ver Island. The Vancouver-Nanaimo Company also M& e
headway, for it arranged to provide shipping facilities at
tidewater and to add to its coal-mining plant.

In both the Nicola Valley and Similkameen District®
progress was also noticeable, additions having been made
to the coal-mining plants, and the output of coal in 191!
was larger. The Nicola Valley Coal and Coke Compad¥
increased its output from 141,000 long tons in 1910 to about
100,000 tons in 1911, and enlarged its coal-handling plant ‘f’a
capacity of 1,000 tons a day. Three other coal propemes
in the Nicola Valley also had development work done R
them in preparation for mining coal on a commercial scales
though as yet their production remains comparatively sma™
Coal was reached by a long crosscut tunnel on the pIOPerty
of the Columbia Coal and Coke Company, situated petwee?
Granite Creek and Collins Gulch, in the Tulameen Valleys
and the work of equipping this mine with plant and mach:
inery is in progress, while railway transportation has ad
ready been provided. At Princeton, the Princeton Coa% f"n
Land Company has made arrangements with a coal-IIllf“nger
machinery firm to supply a tipple and other equipment, th
handling capacity to be 500 tons of coal a day and the P a5
to be ready for use early in 1912.

In East Kootenay, apart from the suspension of Pf"'
duction while the employees were on strike, there weré 111:
teresting developments. The Crow’s Nest Pass Coal Corﬂl
pany opened three or four practically new mines at its Coa‘
Creek colliery, and it is claimed that from these a COmpafa'
tively large quantity of coal of excellent quality can be mi?
ed. This company also did some effective prospecting .
its Carbonado colliery, where new seams were found, ane
the work done on some of the old seams led to the hop‘
that mines can be opened there in ground where the roCkr
structure is more favorable to mining coal. At the Hosm®
colliery, of the Hosmer Mines, Limited, another level
been made along the outcrop of the coal-seams, about 5,1_
feet above the level of the main entry to the mine, and faCln
ities have been provided for transportation of the coal .doW
to the main incline and thence to the shipping tipple. 3
the Corbin Coal and Coke Company’s colliery an enorm® )
deposit of coal has been opened at the surface and Pfep‘l’ll;
ations have been made to work this coal open-cast, lit_ef'a. s
like a quarry. This most unusual occurrence of coal 18 o
uated at an elevation of from 800 to 1,200 feet above tis
main entry to the mine, in which latter the body of €04
also of great size, having a maximum width of about
feet,

300

There was little change in the situation affecting th:
large coal areas of the upper Elk River region of the C'rO‘:i’e‘
nest District, described in the annual report of this ~
partment for 1909, for railway transportation has
been provided, and until it shall have been there
be any commercial production of coal in' that part of
province. !

Concerning coal in the Skeena country—her® ioD
there can be no production until after railway transport? dir-
shall have become available. Public attention has beef *
ected to what is known as Groundhog Basin, where thﬁuet’
currence of much anthracite coal is known, A Ppress b 20
in, issued recently by the Geological Survey of C%?Coﬂ'
gives information relative to this field, as follows:
siderable interest has been manifested during the P2

RS
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y e

st 5835‘
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(;]‘;e:; the‘Groundhog coal-basin, Whichllies at the head of
. an?l River, Probably 600 équ?re mlles‘ have bee{) stak-
el Mseveral groups of capitalists are interested in the
e LG 8, MfillochZ of‘the Survey Department, who
basin o g ey anestxgan.ng the southern' end of the
lowing zobehalf Of,the Geological Survey, furnishes the fol-
is ‘Thtes on this new coalfield :—

Westwarg € coal-measures so far as k.n0wn have a'north-
the s,outheexn‘cent of at I-east s.eventy miles, a.nd a width at
thickneSS I‘;l end of thirty miles. The sed%ments l:lave a
Mercia) quo u'p.wards of 3,000 feet, but contain coal in com-

L ax;tmes ' near the‘ top a1.1d bottc?m only, though
Dber horia ew thln' seams in the mterlmedm.te beds. The
ng from ”zon contains seveén seams with thlck.nes.ses. vary-
an are, 0; to 6 feet, and, so far as is known, is .llml'ted to
taing ¢ e twenty square miles. The lower horizon con-
Most ¢ thaSt b Sea“fs 4 to 6 feet thick, and extends over

€ area occupied by the coal-measures.

u
i

’}fi};ilc?al is anthracite in character. Some of the seams
alyseg ha;n ash, but from one of them some excel]ent' an-
ably and tehbcen obtained. - The basin is faulted. c0n51df3r-
€ fau]ts ;re are numerous local flexures ass?aated with
Near the P .he development of a coalfield of this charact'er
ish Olum}?qﬁc coa'st would bn of great importance' to Brit-
tidewa e, tlaé It lies about ninety (nearer 140) miles from
) PN raiI\a' tewart, Portland Canal, along a possible route
Tang Tn’:ay, and. abou‘t 150 miles from Hazelton on the
o nk Pacific railway.’
sDecti:gG:;ham Island of the Queen Charlotte group PTo-
Mineq for ththe coal-measures was done, but no coal wa's
o the s e.market. A Vancouver company bored for oil
Wi t side of that island.
it ;: the considera.blc growth of the Coast cities. tl.lere
tone, bri:]: correspondingly increased demand for building-
ranite’ sa. ’dhme’ cementz etc. Various qua.rrlfes from which
btaineq hn stone, andesite, and other building-stones are
marble cx i cOns.lderable demands made upon them. I\.IO
Uateq abozs QTlarned- at Nootka, but the marble-quarry Sit-
s re.opet eight miles from the head of Ko?tenay Lake
Ver Ned and marble again shipped from it. The Van-
Isly °rtland Cement Company, with works on Vancouver
* Made much cement.

are

e

PERSONALS.
M —
Dﬂsitio};' . W. D, ARMSTRONG has been appointed to the
of chief engineer on the Gibson and Minto Railway-

tionhf)R‘ P.s. WEISBROD has been appointed to the posi-

M%\e SUPerintendent of the Canadian Pacific Railway at

brogr oV Sask.  He was formerly trainmaster at Cran-
M, Yush Columbia, ;

tion 0;{ -ANGUS SMITH has been appointed to the posi-

co“Ver g engineer for the municipality of North Van-

For over two years Mr. Smith has held a

Sy, :

g d

6 DOsltiOn 1 : . 5
In Victoria of the same province.

M
& th@Rr;oALF‘XAI\’DER B. MANSON has been appointed
_Strathrd o of city engineer for the municipality of
lntending’” i For some time Mr. Manson has been super-
Rai]w nconstructiOH work for the Canadian Northern
% Gowganda Junction, Northern Ontario.

OBITUARY.

MR. GEORGE ALEXANDER KEEFER, according to
report received from Victoria, B.C., is dead. Mr. Keefer
was a well-known civil engineer and was district engineer
of the Department of Public Works of Canada in British
Columbia, He entered the government service in 1872, on
the preliminary surveys for the C.P.R. and the Rocky Moun-
tains. For a time afterwards he was engaged on general
engineering work in Vancouver, but since May, 1900, has
been with the Dominion Government. Mr. Keefer was 76
years of age.

—_—————

MEETINGS.

The regular meetings of the Western Canada Railway
Club was held in the city of Winnipeg on the evening of
April 8th last. A paper on ‘““The Passenger Department,”’
read by Mr. W. P. Hinton, general passenger agent of the
Grand Trunk Pacific Railway, formed the major portion of
the evening’s programme.

In the course of his address the speaker stated that the
organization of a general passenger department may be
comparatively simple as it is on a small line or very com-
plex, but nevertheless firmly welded together and carefully
shepherded, on a large line. The department proper may
be divided into the following branches: Traffics; tickets, ex-
cursions ; statistics and accounts; train schedule and equip-
ment; advertising; tourist, immigration and colonization ;
baggage; dining, sleeping and parlor cars.

A detailed description of the various sub-departments
followed and concluded the paper.

B e ~  —

CANADIAN RAILWAY CLUB MEETING.

The regular monthly meeting of the Canadian Railway
Club was held in the city of Montreal on April gth last.
The speaker of the evening was Mr. A. R. Roy, Ph.D., who
addressed the gathering on the subject of “Swedish Steel.”’

In the course of his lecture the speaker first defined
steel as an alloy of impure iron and carbon, and then led
his audience to a consideration of why one steel with similar
apparent analysis possessed different qualities, and stated
that there were three answers to this question.

1st. Incorrect analysis, showing equality, when not
equal, of the composing factors of the various steels.

2nd, More skillful manufacture, This includes the
better experience and practise of the workmen, as well as
higher excellence of apparatus and mechanical conditions,

such as fuel, etc.
ard. The undetected presence of enchancing factors or

beneficial elements.

The latter possibility received the major portion of the
consideration on the part of the speaker,

It is noticeable, he continued, that iron brought from
Spain, the Urals, America, Germany, France and Sweden
produces different qualities of steel, although the analysis,
so far as is known, is exactly the same and all other con-
ditions equal and identical.  Yet there is a decided differ-
ence in the quality of the steels, for one will do better than
another when put to work on the same piece of material, at
the same rate of speed, and -given the same depth of cyut
and an equal amount of lubrication. All the compos-
ing factors of the steel are supposed to be equal in propor-

Where is the undetected factor?

Steel is a complex alloy, not merely of Fe. & C. but of
the complex combinations of Fe. & C. known as Ferite &

tion.
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Cementite, and Silicon as a base. To this, other elements
such as Vd, Wo, Ni, Ti, Mn, etc., are added. Of these only
C. & S. are found pure and free in nature but all of the
elements can be separated at a certain stage in the labora-
tory. Iron is never found pure in nature. Late discoveries
have detected various foreign elements in combination with
iron. Therefore, it must be in the iron that the difference
lies. Especially as the phenomenon of variance is found
only between the -steels produced with irons of different
localities. - In proof of which experiments have shown that
Swedish steel or steels made from a Swedish iron ore base,
are able to do more and better work than any other kind
of steel. We also know that the Swedish iron ore, in its
natural state, is freer from the detrimental combinations of
sulphur, phosphorus and: nitrogen, etc., than any other ore
found on the European continent or America. But even
when these harmful elements were removed or reduced to the
proportions found in Swedish iron ore, the quality of the
steel, although greatly improved, was not found equal to the
product compared with, that is Swedish steel.

The presence of varylng quantities of vanadium was
given as the main reason for the variances.

— e

COMING MEETINGS.

INTERNATIONAL RAILWAY FUEL ASSOCIATION.—May 22nd-25th.
égpual Convention at Chicago, Ill. Secy., D. B. Sebastian, La Salle St. station,

icago.

FOURTH NATIONAL CONFERENCE ON CITY PLANNING.—May 27th-
99th. Meeting, Public Library, Boston, Mass. Sec'y, Flavel Shurtleff, 19
Congress Street, Boston, Mass.

AMERICAN WATER WORKS ASSOCIATION.—June 3rd 8th. Annual
Convention at Louisville, Ky. Secy., J. M. Diven, 271 River St., Troy, N.Y.

CANADIAN ELECTRICAL ASSOCIATION.—June 19th-21st. Annual meet-
ing at Ottawa, Ont. Sec'y, T. S. Young, 220 King St. West, Toronto, Ont.

SOCIETY FOR THE PROMOTION OF ENGINEERING EDUCATION.—
June 26th-28th. Annual meeting at Boston, Mass. Sec'y, H. H. Norris, Cornell
University, Ithica, N.Y.

ONTARIO MUNICIPAL ASSOCIATION.—Annual convention will be held
in the City Hall, Toronto, on June 18th and 19th, 1912. Secretary-Treasurer,
Mr. K. W. McKay, County Clerk, St. Thomas, Ont.

CANADIAN PUBLIC HEALTH ASSOCIATION.—Second Annual Meeting
to be held in Toronto, Sept. 16, 17 and 18.

O DOt

ENGINEERING SOCIETIES.

CANADIAN SOCIETY OF CIVIL ENGINEERS.—413 Dorchester Street
West, Montreal. President, W. F. TYE: Secretary. Professor C. H. McLeod.
KINGSTON BRANCH—Chairman, A. K. Kirkpatrick; Secretary, L. W Gill;

Headquarters : School of Mines, Kingston.

OTTAWA BRANCH-—

177 Sparks St. Ottawa. Chairman, S. J. Chapleau, Ottawa; Secretary,

H. Victor Brayley, N.T. Ry., Cory Bldg. Meetings at which papers are

read, 1st and 3rd \Wednesdays of fall and winter months; on other Wednes-

day nights in monlh there are informal or business meetings.

QUEBEC BRANCH—Chairman, W. D. Baillairge ; Secretary, A. Amos; meet-
ings held twice a month at room 40, City Hall.

TORONTO BRANCH—96 King Street West, Toronto. Chairman, T. C. Irving:
Secretary, T. R. Loudon, University of Toronto. Meets last Thursday of the
month at Engineers’ Club.

VANCOUVER BRANCH—Chairman, C. E. Cartwright; Secretary, W. Alan,
Kennedy ; Headquarters : McGill University College, Vancouver.

VICTORIA BRANCH—Chairman, F. C. Gamble; Secretary, R. W. Maclntyre;
Address P.O. Box 1290. )

WINNIPEG BRANCH—Chairman, J. A. Hesketh: Secretary, E. E. Brydone-
jack; Meets every first and third Friday of each month, October to April, in
University of Manitoba, Winnipeg.

MUNICIPAL ASSOCIATIONS

ONTARIO MUNICIPAL ASSOCIATION.—President, Chas. Hopewell,
Mayor, Ottawa; Secretary-Treasurer, Mr. K. W. McKay, County Clerk, St.
Thomas, Ontario.

SASKATCHEWAN ASSOCIATION OF RUKAL MUNICIPALITIES.—
President, George Thompson, Indian Head, Sask. ; Secy-Treasurer, E. Hingley,
Radisson, Sask.

THE ALBERTA L. I. D. ASSOCIATION.—President, Wm. Mason, Bon
Accord, Alta. + Secy-Treasurer, James McNicol, Blackfalds, Alta.

THE UNION OF CANADIAN MUNICIPALTIES.—President, W. Sanford
Evans, Mayor of Winnipeg; Hon. Secretary-Treasurer, W. D. Lighthall, K.C.,
Ex-Mayor of Westmount.

THE UNION OF NEW BRUNSWICK MUNICIPALITIES.—President,
Councillor Siddall, Port Elgin; Hon. Secretary-Treasurer J. W, McCready, City
Clerk, Fredericton.

UNION OF NOVA SCOTIA MUNICIPALITIES.—President, Mr. A. S.
MacMillan, Warden, Antigonish, N.S, ; Secretary, A. Roberts, Bridgewater, N.S.

NION OF SASKATCHEWAN MUNICIPALITIES.—President, Mayor
Bee, Lemberg; Secy-Treasurer, W. F. Heal, Moose Jaw.

UNION OF BRITISH COLUMBIA MUNICIPALITIES.—President, Mayor
Planta, Nanaimo, B.C,; Hon. Secretary-Treasurer, Mr. H. Bose, Surrey
Centre, B.C.

UNION OF ALBERTA MUNICIPALITIES.—President, Mayor Mitchell,
Calgary.; Secretary-Treasurer, G.J. Kinnaird, Edmonton, Alta.

UNION OF MANITOBA MUNICIPALTIES.—President, Reeve Forke,
Pipestone, Man. ; Secy-Treasurer, Reeve Cardale, Oak River, Man.
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CANADIAN TECHNICAL SOCIETIES

ALBERTA ASSOCIATION OF ARCHITECTS.—President, G. M. Lané
Secretary, L. M. Gotch, Calgary, Alta.

ASSOCIATION OF SASKATCHEWAN LAND SURVEYORS.—Presi
J. L. R. Parsons, Regina; Secretary-Treasurer, M. B. Weeks, Regina.
N. M

ASTRONOMICAL SOCIETY OF SASKATCHEWAN.—President,
Murchy ; Secretary, Mr. McClung, Regina.

s dent:
BRITISH COLUMBIA LAND SURVEYORS’ ASSOCIATION.-PrgSldEf‘.
W. S. Drewry, Nelson, B.C.; Secretary-Treasurer, S. A. Roberts, Victorids

BUILDERS' CANADIAN NATIONAL ASSOCIATION.—President, E-
Nesbitt ; Secretary-Treasurer, J. H. Lauer, Montreal, Que.

CANADIAN ASSOCIATION OF STATIONARY ENGINEERS.-—?"eSi
Wm. Norris, Chatham, Ont.; Secretary, W. A. Crockett, Mount Hamiltof

ef
CANADIAN CEMENT AND CONCRETE ASSOCIATION.—President- Preetet'
Gillespie, Toronto, Ont.; Secretary-Treasurer, Wm. Snaith, 57 Adelaide St
Toronto, Ont. a N
CANADIAN CLAY PRODUCTS' MANUFACTURERS’' ASSOCIATIO L
President, W. McCredie ; Secretary-Treasurer, D. O. McKinnon, Toronto

CANADIAN ELECTRICAL ASSOCIATION.—President, N. W. Ryers™
Niagara Falls ; Secretary, T. S. Young, Canadian Electrical News, TorOﬂt"'v g
an

CANADIAN FORESTRY ASSOCIATION —President, John Hendrys
couver. Secretary, James Lawler, Canadian Building, Ottawa.

CANADIAN GAS ASSOCIATION.—President, Arthur Hewit,
Manager Consumers’ Gas Company, Toronto ; J. Keillor, Secretary-Treas
Hamilton, Ont. dents

CANADIAN INDEPENDENT TELEPHONE ASSOCIATION.—'P:‘BS“’{ P
W. Doan, M.D.., Harrietsville, Ont. ; Secretary-Treasurer, Francis Dagg®h
Richmond Street West, Toronto.

THE CANADIAN INSTITUTE.—198 College Street, Toronto.
J. B. Tyrrell; Secretary, Mr. J. Patterson. 008

side

CANADIAN MINING INSTITUTE.—Windsor Hotel, Montreal. - pre Hatel:
Dr. A. E. Barlow, Montreal; Secretary. H. Mortimer Lamb, Windsor
Montreal. ot

CANADIAN PEAT SOCIETY.—President, J. McWilliam, M.D., L‘}{hmg.
Ont.; Secretary-Treasurer, Arthur J. Forward, B.A. 22 Castle BY
Ottawa, Ont. pr-

THE CANADIAN PUBLIC HEALTH ASSOCIATION.—PresidBﬂ:;Wg.
Charles A. Hodgetts, Ottawa ; General Secretary, Major Lorne Drum, ot P

cretd

CANADIAN RAILWAY CLUB.—President, A. A. Goodchild; Se
James Powell, P.O. Box 7, St. Lambert, near Montreal, P.Q. ids
Don?

CANADIAN STREET RAILWAY ASSOCIATION.—President, D. Mc stteet'
Manager, Montreal Street Railway; Secretary, Acton Burrows, 70 Bond
Toronto. A oW

CANADIAN SOCIETY OF FOREST ENGINEERS.—President, Dr. Fewa.
Toronto.; Secretary, F. W. H. Jacombe, Department of the Interior, otta gent
CENTRAL RAILWAY AND ENGINEERING CLUB.—Toronto: P':fj‘esduv
G. Baldwin : Secretary, C. L. Worth, 409 Union Station. Meets third
each month except June, July and August.

deﬂt'

nt
dent.

\}
erd
Ge?,,ery

Preside"t'

WQI

DOMINION LAND SURVEYORS.—President, Mr. R. A. Belanger: ot
Secretary-Treasurer, E. M. Dennis, Dept. of the Interior, Ottawa. cret

EDMONTON ENGINEERING SOCIETY.--President, J. Chalmers i se
ary, B. F. Mitchell, City Engineer’s Office, Edmonton, Alberta. J B

ENGINEERING SOCIETY, TORONTO UNIVERSITY._Presideﬂtv y
Ritchie ; Corresponding Secretary, C. C. Rous. Beﬂvd

ENGINEERS' CLUB OF MONTREAL.—Secretary, C. M. Strangeé: 9 J
Hall Square, Montreal. sidB“t

ENGINEERS' CLUB OF TORONTO.—9 King Street West. PrCloninf
Willis Chipman ; Secretary, R. B. Wolsey. Meeting every Thursday

during the fall and winter months. Kapp!
INSTITUTION OF ELECTRICAL ENGINEERS.—President, Dr-Sch',etad‘

Secretary, P. F. Rowell, Victoria Embankment, London. W.C.; Hon-

Treasurer for Canada, Lawford Grant, Power Building, Montreal, Que: gL

v E!
INSTITUTION OF MINING AND METALLURGY.—President g 05
Taylor ; Secretary, C. McDermid, London, England. Canadian €% wille
Council :—Prof. F. D. Adams, J. B. Porter, H. E. T. Haultain and w.
and Messrs W. H. Trewartha-James and J. B. Tyrrell. 10 .
» INTERNATIONAL ASSOCIATION FOR THE PREVENTION OF S
—Secretary R. C. Harris, City Hall, Toronto. secfgt'
MANITOBA LAND SURVEYORS.—President, George McPhilliP#
ary-Treasurer, C. G. Chataway, Winnipeg, Man. Miﬂ‘s'
NOVA SCOTIA MINING SOCIETY.—President, T. J. Brown, sydneY
C. B.; Secretary, A. A. Hayward. £ J_ﬁ.
NOVA SCOTIA SOCIETY OF ENGINEERS, HALIFAX.—Presideice’
MacKenzie; Secretary, A. R. McCleave, Assistant Road Commission
Halifax, N.S. president;
ONTARIO PROVINCIAL GOOD ROADS ASSOCIATION'H Vvh“by
Major. T. L. Kennedy; Hon. Secretary-Treasurer, J. E. Farewells
Secretary-Treasurer, G. S. Henry, Oriole. gh"
T.B: Spei

ONTARIO LAND SURVEYORS' ASSOCIATION.—President,

Toronto; Secretary, Killaly Gamble, 703 Temple Building, Toronto: W Booth'
THE PEAT ASSOCIATION OF CANADA.—Secretary, W J;
New Drawer, 2263, Main P.O., Montreal. Sec““ﬂ’
PROVINCE OF QUEBEC ASSOCIATION OF ARCHITECTS-’ g
J. E. Ganier, No. 5. Beaver Hall Square, Montreal. o, R in
REGINA ENGINEERING SOCIETY.—President, A. J. McPhers ;
Secretary, J. A. Gibson, 2429 Victoria Avenue, Regina. ident: F'v“'
ROYAL ARCHITECTURAL INSTITUTE OF CANADA ——P!’eSIO. 5. Bed
Baker, F.R.I.B.A., Toronto, Ont.; Hon. Secretary, Alcide Chaussé i
Hall Square, Montreal, Que. .o B. Ste
ROYAL ASTRONOMICAL SOCIETY.—President, Prof. Louis = 0
Toronto ; Secretary, J.R. Collins, Toronto. c ph‘f“'

h
SOCIETY OF CHEMICAL INDUSTRY.—Wallace P. Cohoe: NI
Alfred Burton, Toronto, Secretary. GILL Y
UNDERGRADUATE SOCIETY OF APPLIED SCIENCE, M¢ ”
VERSITY.—President, J. P. McRae ; Secretary, H. F. Cole. <idents
WESTERN CANADA IRRIGATION ASSOCIATION.—Fres

Pierce, Calgary ; Secretary-Treasurer, John T. Hall, Brandon, Man. y Sccr:’t:::i
s

WESTERN CANADA RAILWAY CLUB.—President, R. R« N}Gi,dndﬂ
W. H. Rosevear, 115 Pheenix Block, Winnipeg, Man. d
June, July and August, at Winnipeg.

Secon
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CONSTRUCTION NEWS SECTION

Readers will confer a great favor by sending in news items from time to time. We are particularly eager to get notes
regarding engineering work in hand and projected, contracts awarded, changes in staffs, etc.
Printed forms for the purpose will be furnished upon application.

PLANS AND SPECIFICATIONS ON FILE.
The following Plans (P.) and Specifications (S.) are on
file for reference only unless otherwise noted at the ‘office ot
The Canadian Engineer, 62 Church Street, Toronto:—
Bids close Noted in issue of

5-25—Sanitary sewer, Islington, Ont. ...... (P. & S.) s5-16
5-20—Water works, sewerage and electric light

systems, Melfort, Sask. ........... (P& 'S:)ivung2
6-10—Electrical equipment, Vernon, B.C. ........ (S.) * 5-16
6-3—Electric Generating Station Equipment, Bassano,

RIERI | i s aprh el oot O s SuniBiecbtn vpitats (S.) s5-16

(Bassano specifications also on file at the office of The
Canadian Engineer, Montreal).

(Melfort plans and specifications are also on file at The
Canadian Engineer Offices, 820 Union Bank Building, Win-
nipeg, and B33, Board of Trade Building, Montreal).

(Vernon specifications are on file at The Canadian Engi-
neer Offices, Winnipeg and Montreal; Canadian Electrical
News, Toronto; Contract Record, Toronto; Mather, Yuill &
Company, Limited, Consulting Engineers, Vancouver, B.C.)

——eel
TENDERS PENDING.
In Addition to Those in this Issue.

—

Further information may be had from the issues of The

Canadian Engineer referred ‘o Tenders

Place of Work. Close. Issue of. Page.

Australia, steel rails and fish

DIHEBS. gl s o ons sivihs eie’s domess May 29. May 2. 60

Bassano, Alta., electric generat-

ing machinery «........... June 3. May 16. 66

Fredericton, N.B., wharf ...... June 4. May 16. 60
amilton, Ont., castings, meters,

B0 3 Ty s bl e si@eie aliie May 3o. May 2. 72

Hamilton, Ont., motors, turbine

PUmMPS, €1C. ceooveracesinne June 3. May 16. 74

Islington, Ont., sewer ........ May 25. May 16. 66
ebret, Sask., school house...May 31. Apr. 25. 61
unenburg, N.S., sewerage sys-

BT 7 2 R b e alagetere.d . s o 64 June 1. May o. 60

Melf()rt. Sask., waterworks,

sewerage, €tC. .....isicees May 20. May 2. 72

Melf‘)rt, Sask., school building.May 20. May 16. 60

Oose Jaw, Sask., water works
1 o S S S May 30. May 16. 74

Moose Jaw, Sask., retaining wall

and sidewalks, Collegiate In-

0 BUULE " - . covveonunapidon sty June 5. May 16. 60
ttawa, Ont., coaling stations..May 3I. May o. 72
tt‘“’"a.. Ont., station and other

Ot RIS - ..o 0 on e o ves May 31. May o. 74
tawy Ont., designs for monu-

Ot L e YRR R Oct. 1.  Apr. 18 6o
tawa, Ont., fishing protection

Ot L KRR June 17. Apr. 18. 74
tawa, Ont., design and con- .

B Struction of steamship ...... June 30. May 16. 76

Po €n Sound, Ont., wharf ...... June 4. May 16. 6o
™t of Quebec, Que., proposals

Poj ndrydock L.iiieeess July 2. Apr. 18 60

Nt Grey, B.C., plans for uni-
BReTeTaity  ......iceeneess July 31.  Feb. 7 60
Uebee . )
» Que., leasing of water
askm':wers ..... JeeRr et oy June 26.  May 2. 72
Atoon, Sask., garbage in-
Samcm"ator ................ June 2s. May 2. 74
t Ste. Marie, Ont.. sewerage
L TR SRSETROR May 27.  May o. 76

Sault Ste. Marie, Ont., approach

20 WhATT | 7 S nb s Saves e ss June 4. May 16. 60
Sault Ste. Marie, Ont., cement

WAlKS s s seetsis e s s siae May 27. May o. 76
St. Lazare, Man., bridge ...... May 24. May 16. 60
Toronto, -Ont., bEdgEs Sul e vve. May 23. May o. 72
Toronto, Ont., bridge i whs May 25. May 16. 72
Toronto, Ont., cast-iron pen-

SEOCKS WIS a1 St et e June 4. May o.
Toronto, Ont., storm overflow . ki | o

SEWET . .oisi v e s ey June 4. May 16. 72
Trout Cove, N.S., breakwater ..May 23. May o. 60
Upper Maugerville, N.B., wharf.May 23. May o. 60
Vancouver, B.C., bridging, grad- .

e o ORIt b R B8 May 31. Ma )
Vernon, B.C., electrical equip- # Ry i

1003 1 e T R o S June 10. May 16. 72

—_—eae————
TENDERS.

Bassano, Alta.—Tenders for electric generating station
equipment will be received until June 3rd, 1912. Specifica-
tions at the offices of The Canadian Engineer, Toronto and
Montreal. (See advt. in The Canadian Engineer).

Belbeck, Sask.—Tenders will be received up to noon of
May 23rd, 1912, for plans and specifications for the erection
of a 40,000-bushel elevator for grading-in purposes at Belbeck
W. H. Beesley, Box 74, Belbeck, Sask. )

Berlin, Ont.—Tenders for waterworks improvements at
Berlin, Ont., will be received by the Water Commissioners
(See advt. in The Canadian Engineer). y

Kenora, Ont.—Tenders for the erection of a fire hall in
the town of Kenora, will be received up to noon of Friday
May 31st, 1912. Plans and specifications at the Town Ofﬁce’
Kenora, Ont. M. McCulloch, Clerk. ’

Montreal, Que.—Tenders will be received until June 1st
1912, for the construction of a steel and cement bridge ove;
Bevan’s Creek, in the Township of Arundel, Argenteuil Co
P.Q.; length of span, 5o feet. Plans and specifications ma:):
be seen at the office of Cushing & Barrow, 112 St. James
Street, Montreal, or at the office of the secretary-treasurer.
Wm. Thompson, secretary-treasurer, municipality of Arundel.
Quebec. )

Montreal, Que.—Tenders will be received by the Board of
Commissioners, City Hall, up to noon of May 28th, 1912, for
the construction of sewers on the following streets :— ]

Beresford Street, from Rushbrooke to Wellington.

Western Avenue, from city limits eastwards.

St. Charles Street, from Dorchester Street to its limits
! Sterling Avenue, from Cote Ste. Catherine Road to its
imits.

Madison Avenue, from Sherbrooke Street northwards

Belgrave Avenue, from Canadian Pacific Railway to Shet-
brooke Street.

De Repentigny Street, River St. Lawrence to its limits

De Grosbois Street, from Azilda to De Repentigny. )

Bellevue Street, from De Rocheblave, 250 feet eastwards

Lebrun Avenue, River St. Lawrence to its limits. ;

Cadillac Street, from Montreal Terminal Railway, to 1,100
feet north of Sherbrooke Street. ?

Fortune Street, from Wellington to Favard Street.

Full information can be obtained in the office of the
Engineer Superintendent of Sewers. L. N. Senecal, secretary
Board of Commissioners, City Hall, Montreal. ik

Montreal, Que.—Tenders for the supply and delivery of
granite and artificial paving blocks, will be received by the
Board of Commissioners, City Hall, until noon of May 29th
1912. Specifications, etc., mayv be obtained from the Sales &
Purchasing Agent, City Hall. L. N. Senecal. secretary
Office of the Board of Commissioners, City Hall, Montreal,
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Moose Jaw, Sask.—Tenders will be received until May
27th, 1912, for the laying of approximately 6,700 feet of 12-
inch cast-iron pipe. (Plans and specifications may ‘be obtained
from J. Antonisen, City Engineer. A. W. Maybery, L. W.
Rundlett, W. F. Heal, City Commissioners, Moose Jaw.

Moose Jaw, sask.—Tenders for cast-iron pipe and
specials, will be received up to noon of .June 1st, 1912, by the
City Commissioners. (See advt. in The Canadian Engineer).

Moose Jaw, Sask. Tenders will be received by the City
Commissioners up to noon of June 1st, 1912, for the supply
and delivery of valves and hydrants, f.o.b. cars, Moose Jaw.
(See advt. in The Canadian Engineer).

Moose Jaw, sask.—Tenders for the delivery f.o.b. cars,
Moose Jaw, of sewer pipe and specials, will be received by the
City Commissioners up to noon June 1st, 1912. (See advt. in
The Canadian Engineer).

ottawa, Ont.—Tenders for dredging 7Toronto Harbor,
Ont., will be received until June 4th, 1912. Combined specifi-
cation and form of tender can be obtained on application to
R. C. Desrochers, secretary, Department of Public Works,
Ottawa. (See advt. in The Canadian Engineer).

Ottawa, Ont.—Tenders for the construction of a pile
wharf at Edmonton, Alta., will be received until June 17th,
1912. Plans, etc., at the offices of F. G. Goodspeed, Esq.,
District Engineer, Emonton, Alta. L. B. Elliott, Esq., Act-
ing District Engineer, Calgary, Alta., and at the office of R.
C. Desrochers, secretary, Department of Public Works,
Ottawa. ¥

Ottawa, Ont.—The Department of Public Works, Ottawa,
is open to receive tenders for the supply of sorting cases for
post offices, until May 3oth, 10912. Plans, etc., to be seen on
application to Mr. T. A. Hastings, Clerk of Works, Postal
Station ¢F”’, Toronto and at the Department of Public Works,
Ottawa.

Port Arthur, ont.—Tenders will be called for shortly for
the Sailors’ Institute. Estimated cost, $30,000. Mr. Potter,
Upper Canada Tract Society, Toronto, superintendent ; ) T4
Urry, Port Arthur, architect.

Regina, sask.—Tenders for all of the works required
and necessary in connection with the erection and completion
of Westminster Church, Regina, will be received until May
27th, 1912, Plans and specifications may be seen at the office
of N. R. Darrach, architect, Western Trust Building, city.
J. J. McRae, Secretary, Building Committee, Box 455, Regina,
Sask.

Regina, sask.—Tenders will be received up to Tuesday,
May 28th, 1912, for the construction of the following reinforc-
ing concrete bridge work :(—

Group 1I.

(a) Two reinforced concrete bridge abutments for a
bridge west of Lumsden.

(b) Two reinforced concrete bridge abutments for a
bridge south of Estevan.

(c) Two reinforced concrete bridge abutments and a
small reinforced concrete bridge south of Drinkwater.

Group 2.

(a) Two reinforced concrete bridge abutments for a
bridge south of Webb.

(b) Two reinforced concrete bridge abutments for a
bridge south of Maple Creek.

Group 3.

(a) Two reinforced concrete bridge abutments for a
bridge east of Davidson.

(b) Two reinforced concrete bridge abutments for a
bridge west of Dundurn.

(c) Two reinforced concrete bridge abutments for a
bridge north of Asquith.

(d) Two reinforced concrete bridge abutments for a
bridge north of Melfort.

Plans, specifications, etc., may be obtained on application
tso Ak J. McPherson, Chairman Highway Commission, Regina,

ask.

saskatoon, Sask.—Tenders for the erection and comple-
tion, with the exception of heating and plumbing, of a rein-
forced concrete office building to be erected on 2nd Avenue,
Saskatoon, will be received until May 2ath, 1012 Owner,
Chester Thompson, Esq. Plans can be obtained at the archi-
tect’s office, or the Builders’ Exchange, Winnipeg. Frank P.
Martin, Architect, P.O. Box 515, Thompson Chambers, Saska-
toon.
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Toronto, Ont.—Tenders will be received by W. J. Hanna,
Provincial Secretary, Parliament Buildings, Toronto, up to
noon, May 28th, 1912, for the delivery of coal as required in
the sheds of the following provincial institutions, on or before
the 315t day of August next, viz. : Broé¢kville, Cobourg, Hamil-
ton, Kingston, London, Mimico, Penetanguishene, Toronto,
Hospitals for the Insane, Orillia Hospital for Feeble-Minded,
Woodstock Hospital for Epileptics, also the Central Prison
and Mercer Reformatory. Specifications of the qualities, etc.,
may be obtained on application to the department, OT from
the bursars of the respective institutions.

Toronto, Ont.—Tenders for concrete abutments for a
bridge over a branch of the River Humber, Lot 2, Con. 11,
Township of King, will be received up to five o’clock p.m. of
Wednesday, June sth, 1012 Tenders for concrete breakwater
to protect the highway-at or near Woodbridge in the Town-
ship of Vaughan, County of York, will be received up to five
o’clock of Thursday, June 6th, 1912. Plans and specifications
may be seen at the office of Frank Barber, Civil Engineer, 57
Adelaide St. East, Toronto. (See advt. in The Canadian En-
gineer).

Toronto, Ont.—Tenders for the construction of: (1) One
quarry stone abutment for Islington bridge, over ° Mimico
Creek, on Dundas Street, near Islington, and (2) for concrefe
truss superstructure for bridge over Highland Creek, nea:
West Hill, Township of Scarboro, will be received up to fiv2
o’clock p.m., of Tuesday, May 28th, 1912. (3) Tenders for @
concrete arch bridge over a branch of the Don on the Towl-
line, Concession 3, between the Townships of York and Mark-
ham, County of York, will be received up to five, o’clock p.m-
of Thursday, June 6th, 1912. Plans, etc., at the office ©
Frank Barber, Esq., Civil Engineer, 57 Adelaide St. East, To-
ronto. (See advt. in The Canadian Engineer).

vernon, B.C.—Tenders for the construction of approX
mately 50,000 feet of combined sidewalk and curb, will be 1€~
ceived until Mayv 27th, 1912. Plans and specifications can be
obtained from the Citv Engineer’s office, Vernon, B.C. D
Tate, City Clerk.

vernon, B.C.—Tenders for the supply and delivery of 175~
ooo feet of 4-inch cast-iron pipe and 10,500 feet of 6-inch Fast-
iron pipe, will be received until June 1oth, 1012. Spemﬁ(}a‘
tions can be obtained from the City Engineer’s office City
Hall, Vernon, B.C. D. G. Tate, City Clerk.

vernon, B.C.—Tenders for the supply and delivery, of 125
gate valves and 36 hydrants, ranging in size from 4-10CT 10
8-inch, will be received until June 1oth, 1HI12. Speciﬁcatlons
can be obtained at the City Engineer’s office, Vernon, B.C- D.
G. Tate, City Clerk.

vancouver, B.C.—Tenders will be called for immediately
for the construction of ten steel bridges along the line of tB€
Canadian Northern Railway on the Fraser an Thompsoc;
Rivers. The bridge plans were designed by J. A. L. 4 i
dell, City Engineer of Kansas City. The first one will be 7
420-foot arch span across the Fraser, directly above the cﬂv
adian Pacific Railway bridge at Casco, a few miles beld
Lytton.  Then comes a semi-cantilever bridge across "’
same river at Lytton. The entire cost of the bridges will be
million and a quarter dollars.

Winnipeg, Man.—Tenders for the erection of 2 cou;t
house in the city of Winnipeg, will be received up to noon ¢
June 1st, 1912. Drawings and specifications may be seen
the office of the Provincial Architect, 261 Fort Street.
Roblin, Acting Minister of Public Works, Winnipeg- 5

pi

winnipeg, Man.—Tenders for construction of ad ap-
bridge (over Boundary Creek on the Gimli Road), anplans,
proaches thereto will be received until May 23, 1912- °_gice,
etc., can be seen at the clerk’s office, Gimli; mum?‘P"‘_o D.
Winnipeg Beach; Public Works Department, Winnipeg
Forster, secretary-treasurer, Winnipeg Beach. ein-

Winnipeg, Man.—Tenders for the construction Ofvrital,
forced concrete tunnels at the Agricultural Colleges 2" . an
will be received up to noon, of May 27th, 1012 Plan in
specifications may be seen at the office of the .Pro‘,f\cting
Architect, 261 Fort Street, Winnipeg. R. P. Roblin.
Minister of Public Works, Winnipeg. on 0

yorkton, Sask.—Tenders will be received up 10 n}?eating
May 20th, 1912, for the ventilating, plumbing and jld-
work in connection with the new west end public S€ 08" o the
ing at Yorkton. Plans and specifications at the offiC; nipcg’
architect. J. Pender West, 607 Somerset ck, Wi
o.Dunlop Block, Yorkton.

-
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Covered with Barrett Specification Roofs

pany, of New York, has brought together in a scale

drawing an accurate representation of most of the
important modern concrete buildings which they have
erected during the past nine years, at an approximate
cost of $12,000,000.

It is an imposing display of best types of modern con-
struction—** @ concrete city’ indeed—scientifically designed
for maximum service at minimum cost and minimum
maintenance.

In the use of concrete, the designers of these buildings
planned for economy—the real economy that results from
adequate strength and no repairs. !

Barrett Specification Roofs are a real economy, and it is
significant that 95 per cent. of the entire roof area is covered
with this type of roofing. The figures are as follows :

IN the illustration below the Turner Construction Com-

Barrett Specification type of Roofs...... 1,490,523 sq. feet
Plastic ROOINES...ceeueteesenecosososaons 14,714 sq. feet
Slate ROOANES:. . i -4 vssbiosss ssisssoss ....21,640 sq. feet
Tile RoOOANES: .wwisveats dhisivim Sasasne venennns.:5,619 5q. feet
Ready RoOfingS...cecveenceescnaininenees 38,381 sq. feet
Copper Roofings......... secensiioe coees 6,355 sq. feet
All other KindS...ueuureeoueeenssansenanes 7,448 sq. feet

It 1s important to remember that while all these buildings
were constructed by the Turner Construction Company,

the specifications were drawn by a large number of archi’
tects and engineers. That the great majority of these
specified a Barrett Specification type of roof, emphasizes
the fact that whenever this roof is practicable the best
modern engineering practice will have no other kind.

These roofs were selected for one reason only, namely;
that they would give better service at Joawer cost, than ar;y
other roof covering.

Barrett Specification Roofs require no painting or similar
attention—in other words, there are no maintenance costs.
They will last upwards of 20 years without any care.

That the above statement is conservative may be realized
from the fact that roofs of this type have lasted, without
attention, for thirty-five years, and are still in serviceable
condition.

The superior economy of Barrett Specification Roofs
justifies their adoption not only on big first-class concrete
buildings, but on every flat roofed building from a tenement
to a skyscraper—f{rom a small mill to a modern manufac-
turing plant costing millions—but be sure it's a real Barrett
Specification Roof—and the only way to be sure is to in-
corporate The Barrett Specification in full in your plans.

Copy of The Barrett Specification with diagrams free
on request. Address our nearest office.

The Paterson Manufacturing Co., Limited

Montreal Toronto Winnipeg

"
i
"
i
"
I
I
"

P\ BEERLERS
A s

Vancouver

St. John, N.B. Halifax, N.S.
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CONTRACTS AWARDED.

e ——

Calgary, Alta.—Grant Smith and Company and Mc-
Donnell, of Vancouver, have been awarded a contract run-
ning into over $500,000 for the construction of a large rein-
forced concrete aqueduct two miles in length near Brooks.

Jansey Bros. and Boomer and Hughes, of Calgary and
Spokane, have been awarded a two-year contract amounting
to about $300,000 for the construction of a large number of
reinforced concrete structures on the canal system in that
section of the irrigation block lying between Bassano and
Brooks and the Bow and Red Deer Rivers.

The Canada Foundry Company have also been awarded
a large contract for the supplying and erection of 30 steel
bridges of the main canal system, containing about 1,500,000
1bs. of steel, which, with- masonry abutments, will provid2
practically permanent structures.

calgary, Alta.—A very large contract has been entered
into by Messrs. Jennings & Foster, owners of Lake View
Heights, for improvements which call for an outlay of
5,000. They will build a concrete wall around the lake ;
also boulevards, parks, pleasure grounds and pavilion.

Fredericton, N.B.—Messrs. James H. Corbett and Sons
have secured the contract for the construction of the sections
of the St. John Valley Railway from this city to Gagetown
and from Gagetown to Rothesay, a distance of 66 miles.

The contract for the building of the railway from this
city to Woodstock, a distance of sixty-two and one-half miles,
was awarded to the Quebcc Construction Company, and the
contract for the line from Woodstock to Centreville, a dis-
tance of about twenty-five miles, has been awarded to M2ssrs.
Kennedy and MacDonald.

Coderich, Ont.—Extension to_the north breakwater and
dredging ; contractor, Wm. Bermingham, Goderich.

Hamilton, Ont.—The Hamilton and Toronto Sewer Pipe
Ccmpany, Limited, have secured the contract for a consider-
able quantity of sewer pipe at the town of Exeter, Ont.

Kent County, N.B.—Mr. Whitman Brewer has been
award~d the contract for the construction of the James Jar-
dine bridge. The contract price was in the neighborhcod of
$8,000.

Kamloops, B.C.—Two tenders were received by the city
council for construction of cement walks. F. Walkley, $24,-
ooo, extra sidewalk 15c per square foot, extra crossings
goc. per square foot and curb 73¢c. Graff Construction Co.,
$21,085, extra walks 16¢., crossings I14cC., curb 4oc. per lineal
foot. It was decided that the contract be given the Graff
Construction Company.

Lion’s Head, Bruce Co., ont.—Extension to wharf; con-
tractor, J. E. Johnston and J. T. Crawford, of Wiarton, Ont.

Moose Jaw, Sask.—The following contracts have been
awarded in connection with the Public Library: For heating
and plumbing, Frost Bros., and. for electrical wiring, the
Acme Electric Company. The contract for the heating and
plumbing was awarded for $6,605.70; to the Acme Electric
for the wiring at $60o0. Other tenders for the work were
the Alexander Plumbing and Heating Company, for plumb-
ing and heating, $6,008; Moose Jaw Hardware Company for
same work, $6,980.

Niagara Falls, ont.—Contracts have been let for the con.
struction of an addition to the plant of the Niagara Falls
Canning Company. The papers were executed by Frank H.
Boulter, the manager of the company, and call for the ex-
penditure of $100,000.

Ottawa, Ont.—Machinery for 3% vyard dipper dredge;
contractor La Cie Pontbriand, Ltd., Sorel, P.Q.

Port Colborne, Ont.—Post Office fittings; contractor, A.
E. Augustive, of Port Colborne, Ont.

St. John, N.B.—Dredging in St. John Harbor, N.B.,
alongside the deep water wharf of the Intercolonial Rail-
way. Contractor, J. S. Gregory, of St. John, N.B.

8t. John, N.B.—Messrs. Norton, Griffiths & Company
have let the $4,000,000 contract for construction of the mile-
long breakwater to Messrs. MacDonald & Boheny, Alex-
andra, Ont., and G. T. Hervey, Montreal.

Tgronto. ont.—Contracts have been awarded by the
Canadian Northern Railway for an electric railway con-
necting Toronto with Guelph and another line connecting
Toronto and Bowmanville.
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vancouver, B.C.—City Engineer Fellowes has success-
fully recommended the acceptance of the following sewer
tenders: Sewer on Keefer Street, Templeton to Union, to
Messrs Bruce and Ford, $15,500; sewer on Sixteenth Ave.,
Manitoba to Ontario, to J. Shunn, $4,258; sewer to China
Creek, Seventh to Twelfth Avenue, to the Graff Construction
Company, $85,022.20.

Wwinnipeg, Man.—The following tenders were received
and opened by the St. Boniface Council, for the construction
of the trunk sewer on Dawson Street to serve the Public
Markets, Limited. :

Van Horenbeck and Company, $147,650.75.

Marivet Cotteiner and Graham, $206,970.

Guilbault and Company, Ltd., $149,487.50.

The Van Horenbeck Company was awarded the contract,
its tender being the lowest.

Winnipeg, Man.—The contract for the erection of the
new St. John’s College building, at a cost of approximately
$40,000, has been let to Messrs. Worsick Bros.

—

RAILWAYS—STEAM AND ELECTRIC.

calt, Ont.—Work has commenced on the spur extension
of the Galt, Preston and Hespeler Railway. This will pro-
vide railway accommcdation for the newly opened factory
district.

Province of Manitoba.—A report states that work will be
commenced on the line of the Grand Trunk Pacific to Brand-
on, i

Montreal,. P.Q.—Recent calculations made by the
management of the Canadian Autobusses, Limited, who are
negotiating for running Tights into this city, show the
fifty million persons must be carried to allow a margin o
profit on the investment and pay a dividend of 6 per cent.
to the shareholders. The company purposed investing five
million dollars in plant and rolling stock in Montreal an
employing two thousand persons, provided it obtained from
the city an exclusive control for ten vears. They will put
on a service in four months of the date of signing the agree-
ment with the city. In all 286 autobusses will be kept 10
continuous operation, and the company will have, besides,
over sixty autobusses in reserve, bringing the total number
to 350. ;
saskatoon, Sask. — A report states that the Canadia®
Northern Railway are about to make a start on improvement
work in this locality. The work includes the enlargement O
the depot and freight sheds and a new yard. The plans for
this work have been approved and the contract will be call-
ed in a few days. d

South Western Ontario.—It is the intention of the G?O‘:i_
Trunk Railway to lay new 10o-pound rails between ;
stock and Sarnia this summer. Sixty section men from Safo
nia and points west of London, Ont., have been prought *
the latter point, where the work is being started.

Windsor, Ont.—After several months’ negotiations bex;
tween the city and the Detroit River Tunnel Company g
agreement has been arranged by which the original asseshe
ment of $2,500,000 placed by the Windsor assessor upon city

property has been reduced to $444,444. This gives the
$10,000 a year in taxes.
LIGHT, HEAT AND POWER.
¥ ied
Beaverton, Ont.—The municipal council have 3‘;{)‘11 :
to the Hydro Electric Commissioners for a §D€C}ﬁc }:Cs dis-
of current. Beaverton is the first municipality 11 thi
trict to make such an application. d Heat
n

Guelph, Ont.—The annual report of the Light 3% 4 a
Commission shows that this department has gros 3150
profit of nearly $23,000 for the vear ending Dec"’.“be;,c.unt
1911. The following shows the manner in which this 2
is made up:—

Total INCOME ..cooverononsronsssnsunns $|m.lsg ;;
Total expenditure .......... soooeeres 76,74
Nt (HalD 5o sios vatinsioisnsls smonionanss $ 33-432 gg
Debonture iNterest ...... s.o.eceesss 10,73
Balance carried to credit of profit '
and 1088 ACCOUNt ....vvvronsvrs $ 22,700.53




May 23, THE CANADIAN ENuWINEER 63

1912.

xégﬁgﬁ !!3- 55'5_353 -

Manufacturer of
Galvanized Wire
Machine Banded

WOOD -~
STAVE PIPE
CONTINUOUS  [E8
STAVE PIPE ]’t
RESERVOIR | :H‘

TANKS .

ForCity and Town Water | .:;‘!',I;a:

Systems, Fire Protection, :EEEQ{

Power Plants, Hydraulic Bhi

Mining, ‘lrrigation, etc.

Full particulars and estimates
furnished.

48 in. CONTINUOUS STAVE LINE.

PACIFIC COAST PIPE COMPANY, LTD.

P.O. Box 563.

Factory : 1551 Granville Street, VANCOUVER, B.C.

SRR 4%% i{i
!t.!.l_ AR ‘\'\“\!’\
WETTLAUFER’S HEART SHAPED MIXERS
EASILY MOVED FROM JOB TO JOB
e Semi-steel cast-
test '
) Test after | ingsused through-
as proved that | out entire con-
they mean | struction.
: %
ml;9 ;Vt ecx(l):tn coe | New automatic
i i o a: ‘ ,; power dumping
long wi Y | and new loading
City, strength, and _ | device, means one
durability. T‘"‘%’ man operates en-
Demonstrations - tvt,r;icgl agicvlésl l;,:‘;
daily, in all our 4 greater capacit
branchesand ware- with red yd,
Tooms, il
labor.
Wys S St. John, N.B.:
rite for 1912 Catalogues. A. R. Williams Machy. Co.
= 5 i 15 Dock ST,
\\'innippK Office : 5 Sf}csomm;\j;ﬁ;g);%k;?l[mf'
HOOTON & MOORE, "8 Mancs By |
710 Builders Exchange, = 20')"\] ‘}_"u‘f : t.’) J
PorTAGE AVE. e R
Head Office and Warerooms:
WETTLAU FER BROS. 178 Spadina Avenue, TORONTO, ONT.

e




64 THE CANADIAN ENGINEER

The income in the gas department was $55,405-34» and
in the electric department $54,603.01. The total income was
$110,188.35. Expenditures in the gas. department were
$37,603.50, of which salaries, $6,074, and labor (purification),
$21,082.22, were the chief items. In the electric depart-
ment’s expenditure of $28,004.00, the cost of the Hydro-
Electric power, $16,437.01, and $3,201.49 for general repairs
were the chief items. There were $0,141.20 of general ex-
penditures, depreciation $5,000, showing a grand total of
$76,748.97 for expenditures. The balance sheet submitted
by the auditors showed assets of $464,400.28, and total lia-
bilities of $260,253-90, principally for debentures, due bank,
city of [Guelph and open accounts. The contingent fund for
depreciation stands at $75,000, and there is a premium of
$4,337.20, written up for reserve fund.

saltcoats, Sask.—The municipal authorities of this town
are about to issue debentures for the installation of elecrtic
light facilities. The estimated cost for this work is placed
at $17,000. Mr. C. E. Boake is secretary-treasurer of this
town.

—_——ar——

GARBAGE, SEWAGE AND WATER.

pEAL e

Bordeaux Ward, Montrezl, P.Q.—The ratepayers of
this ward will get a supply of filtered water at an increase
of three cents per 1,000 gallons more than the regular price
for the crude article.

Berlin, Ont.—The Canadian Fire Underwriter’s Associa-
tion have made a report on the deficiencies in the town fire
preventive appliances. In this report attention is drawn to
the fact that the water supply is below the requirements of
the number of residents and that the pumping facilities are
below the amounts required for a single system.

Edmonton, Alta.—The new water filtration plant has
been placed in working order, and is reported to be entirely
satisfactory. The sedimentation basin has been repaired,
and it is now expected that the water supply of the future
will be received favorably by the ratepayers.

Montreal, P.Q.—The Board of Control has resolved to
send a report to the City Council asking for an appro-
priation of $17,000 for the purchase of an engine and pump
and the construction of a large reservoir tank, which will
contain 200,000 gallons of water. The supply is for the
higher levels of Montreal, which cannot be served out of the
present upper reservoir. :

Nanaimo, B.C.—The municipal council will give serious
attention to a proposed increase in the water supply to the
outer districts of the city.

North Bay, Ont.—Mr. John Shaw, C.E., has presented a
report on a proposed water supply from Four Mile Lake, to
the municipal council.

Four and one half or five miles of pipz are required in
his reccmmendations.

This lake has an area of 208 acres and a depth of from
10 to 40 feet and with the watershed contains a sufficient
supply for a population of 28,000 persons,

vancouver, B.C.—Two 18-inch water mains have been
placed in position for laying across the Sacond Narrows.

—

BUILDINGS AND INDUSTRIAL V/ORKS.

—_—

Courteney Bay, St. John, N.B.—The harbor improvements,
etc., at this point, for which the Dominion Government has
awarded a contract to Norton Griffiths and Co., Ltd., (Can-
ada), are to be completed by March 3oth, 1917, and embrace :

The construction of a breakwater 4,570 ft. long, includ-
ing that of five groynes each 150 ft. long.

The dredging of a channel about 6,800 ft. long and 500
ft. wide at bottom to a depth of 32 feet below low water, from
the main ship channel leading into the St. John River to the
head of the breakwater mentioned above,

The dredging of a basin to a depth of 32 ft. Lelow low
water in Courtenay Bay.

The construction of about 4,800 lineal ft. of quay walls.

The filling of an area of about 28 acres.

The construction of a dry dock of the first-class.

Fort Willlam, ‘ont.—A report states that an announce-
ment has been made to the effect that the projected pro-
gramme calling for the erecticn of a laree plant of the Cana-
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da Car and Foundry Company ‘in this city has now reached
a definite stage and that work on the same will commence
at an early date.

Fort William, ont.—The members of the Fort William
Rowing Club have arranged for the erection of a neéw club
premises during the coming year. The cost of this work 1s
estimated at $10,000. Mr. A. A. Wilson is the president of
this organization.

Kenora, ont.—The Public Works Departmeént will com-
mence the construction of a new dock at this point. The
dock will cost about, $11,800 and will be under the super-
vision of W. G. Earle, district engineer of this department.

Moose Jaw, Sask.—Mr. R. G. Bunyard has prepared
plans for the erection of a new Roman Catholic schcol build-
ing to cost about $235,000. It will be of brick construction
with a generous amount of stone trimming, 50 X 82.

Moose, Jaw, Sask.—Plans for the erection of a $60,000
Young Men’s Christian Association building for this city
have been prepared. It will be three stories in height.

Niagara Falls, ont.—The American Cyanamid Company
have decided to proceed with the extension of their plant.
The work involves the expenditure of about $400,000 in rein-
forced concrete buildings alone.

Port Arthur, Ont.—The Ruttan Estates have begun the
construction of a large block for stores and offices on Court
St. Estimated cost, $80,000.

J. J. Carrick will erect a two-story brick block for stores
and offices on south end of Cumberland St. Estimated cost,
$30,000.

It is stated that the James Whalen interests will erect an
office block on corner of Lorne and S. Water. Carl Wirth, of
Fort William, architect.

Port Colborng, ont.—Construction work on the plant of
the Canadian Union Furnace Company will be undertaken in
the course of a fewdays.

stratford, Ont.—As soon as the plans for the new Grand
Trunk passenger station have been approved by the Rail-
way Board, construction work will b2 commenced. Mr. U.
E. Gillen, superintendent of the middle division has the mat-
ter under his jurisdiction.

st. Catharines, ont.—Messrs. Whitman and Barnes ar€
about to commence building operations on an addition tO
their plant. The work will entail an expenditure of abou
$35,000.

Toronto, Ont.—The Engineers’ Club have completed the
purchase of property in this city, and will erect a new clu
house. The site of the purchase is near the corner of York
and Richmond Streets, and has a frontage of 46 feet.

vancouver, B.C.—Messrs. Braunton and Liebert, archl-
tects, will let the contract within the next ten days for the
construction of a modern warehouse, five stories high, on
Alexander Street, between Columbia and Main Streets. This
building will be so feet X 125 - feet, and will repré
sent an expenditure of $125,000. It is to be of mill construc
tion faced with with pressed brick.

vancouver, B.C.—Plans have already been prepared and
tenders will be invited in the near future for the erection ©
a fully mcdern apartment building on Hastings Street Easts
for Mr. J. A. Cockburn. This building will be 75 feet square
and three stories in height.

Winnipeg, Man.——A report states that a start will be
made on the new provincial  legislative build{ﬂgs
this year. It is expected that the completed drawing
of the successful architects will be finished by July 15th-

BRIDGES, ROADS AND PAVEMENTS.

—_—

pauphin, Man.—The municipal council are making p‘;e
parations for the construction of certain bridge works to ot
completed upon the sale of a bond issue now on the marke®
Mr. J. A. Gorby is gecretary-treasurer of this town. ]

port Arthur, Ont.—The municipal council have accel’i“
ed the gift of a tract of land near the reservoir, and W
commence the construction of a driveway around 1t.

Moose Jaw, Sask.—The following tenders have beeﬂpoﬂ
ceived by the municipal council and will be report€ “acg.
by the city engineer. The Bithulithic Paving and COBL 4y
ing Company, Winnipeg, for $2.00 per square yard for bit of
lithic paving of five inch thickness, with additional C"sfrba
30 cents per square yard for work between the tracks. &

|"\l
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A Triplex Block hung from a temporary rigging and used for laying pipe.

Whatis the Life of aTriplex Block ?

WE don’t know. Triplex Blocks built by the Yale
and Towne Co. at the very beginning—twenty-

five years ago—are still in actual use. The Triplex
Block of to-day possesses greater lasting powers. With its steel parts —its
chain superior to any other—its non-wearing gear movement—and the guar-
antee of a rigorous test before shipment under a fifty per cent. overload,
It will outlast the man who buys it, no matter how young he may be.

The Canadian Fairbanks-Morse Company

Fairbanks Standard Scales — Fairbanks-Morse Gas Engines
Safes and Vaults
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Moose Jaw Paving Company, for 16 pound treatment Creo-
soted block at $2.04 per square yard, with an additional 65C.
for between the tracks. Fielding and Shepley of St. Paul,
for 16 pound treatment creosoted wood paving at $2.84 per
square yard, this being the lowest tender. Extra per yar

between the tracks in this tender is 30C. The National Pav-
ing aind Contracting Company on sheet asphalt at $2.60 per
square yard. R. Bangha, Windsor, Ont., at $3.44 per square
yard for 2% asphalt block with an additional 6oCc. per square
yard for between the tracks.

—

FIRES.

Hamilton, Ont.—The factory of the Diamond Flint Glass
Company was badly damaged by fire on the evening of May
18th last. The loss is estimated at $6,000.

Montreal, P.Q.—The premises of the British American
Dye Works were damaged by fire on the evening of May
15th last. The damage was confined to the boiler room and
the rear portion of the premises.

New Westminster, B.C.—The main factory of the Royal
City Mills, together with two boiler-houses, landing platforms
and docks, were burned early this afternoon. The loss will be
in the vicinity of $100,000, fully covered by insurance.

Owen Sound, ont.—The saw mill plant of the Carney
Lumber Company was destroyed by fire on May z2oth last,
with a loss of $150,000.

—

CURRENT NEWS.

—_—

Ccalgary, Alta.—The Civic Industrial Bureau have -ap-
pointed a committee to confer with the municipal council re-
garding the erection of an auditorium to house 2a display ©
“Made in Calgary.”

Calgary, Alta.—The newly formed Tregillus Clay Pro-
ducts Company have awarded the contract for the supply
of machinery to Bonnot Company of Ohio, U.S.A. This
brick and tile company are arranging for the largest o-tput
of materials of this nature in Western Canada and are es-
timating 10,000 brick per hour as a reasonable output.
These will be baked in twenty kilns of the down draft type.
The raw material will be brought to the plant entirely by
gravity, the location of the plant being admirably adapted
by nature, and allowing for excellent drainage. Natural
gas and the finest shales in this portion -of Canada are at
the disposal of the company.

Lethbridge, Alta.—A colony of seventeen ready-made
farms will be established by the Canadian, Pacific Railway
near this city during the coming summer.

Montreal, P.Q.—Improvements to cost $2,000,000 will
be begun on the Montreal harbor in a few days. They in-
clude the erection of a new 1,200-foot pier, the lengthening
of several others, and the deepening of basin No. I. The en-
trances to the Lachine Canal will be moved over in their
entirety to a point opposite an open space b-tween Mackay
Pier and Windmill Point, which is being Tteserved for the
Georgian Bay terminals.

Northern canada.—The Clergue interests, which are
prqmoting the proposed construction of the Nottoway River
Railway, are sending up the steamer Baeotic with a party
to make surveys, and the railway department is negotiating
to send along a staff of engineers by the same boat to in-
vestigate further the question  of terminals of the Hudson
Bay Railway in connection Wwith the proposal to have a
second outlet from the Hudson Bay by way of a railway
connecting James’ Bay with the N.T.R.

Ottawa, ont.—It is expected that competitive drawings
and designs will be invited for the new Government buildings
to be erected on the recently acquired Wellington Street site.

Prince Albert, gask.—The ratepayers recently voted in
favor of the following by-laws :—To raise 73,800 for exten-
sions to the water mains; to raise $19,000 for storm gEWers ;
to raise $21,500 for the city’s share of granolithic walks; to
raise $55,000 for common sewers. F. H. Creighton, city
engineer,

Ot.‘catharlnu, ont.—The ratepayers approved of the
concessions being granted to the management of the War-
ren Axe and Tool Company. The management will receive a
free site and be exempt from certain taxes for a term of ten
years.
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st. Croix River, N.B.—Work has cqmmenced on a
dredging job that is designed to greatly improve the St.
Croix River channel for a distance of four miles. The work

is being carried on by the United States Government work-
ing under an agreement with the Canadian Government,
each country paying 2 proportionate share of the cost and
the Canadian Government maintaining an inspector on the
work to protect its interests. The spoil is to be dumped
into the river some distance below Mark Point, where the*
river has a depth of between 60 and 100 feet.

sydney, C.B., N.S.—A report states that the manage:
ment of 2 shipbuilding concern mow carrying on negotiations
with the municipal authorities of this city has made the fol-
lowing offer .__They ask a bonus of a million dollars in the
shape of fifty-year civic bonds in instalments pbeginning
when the plant is ‘completed. They guarantee an eXP}’-D;dl'
ture of six millions, five dry docks, minimum of a million
on shipbuilding plant. The dock proposed is to be 1,160 feet
long, 44 feet at low water and 136 feet in width.

Thorold, Ont.—The head gates at Lock 24, of the new
Welland Canal, at Thorold, had a narrow escape from being
carried away on Sunday evening last. The steamer Beaver-
ton entered the lock, bound up, when the steel cable that seé-
cured her broke and she drifted ahead and opened the head
gates a foot or more, pushing them out of mitre. This allow-
ed the water to rush through. This particular pair of lock
gates kept back nearly a mile of water in the long and wide
level that reaches south to lock 25.

—

TRADE ENQUIRIES.

e

The following Wwere among the enquiries relating t©
Canadian trade received at the office of the High Comm1s-
sioner for Canada, 17 Victoria Street, London, S.W., during
the week ended May s5th, 1912:—

A Yorkshire firm of varnish, paint and color manufac*
turers, oil boilers and tar and rosin. distillers are prepare
to consider the appointment of Canadian agents.

A Scottish manufacturing firm producing all classes of
paints and enamels, - and specializing in export trade, ar
prepared to undertake Canadian business.

A Toronto correspondent desires to secure the agency
of a United Kingdom firm manufacturing lines saleable to
the drug trade from Winnipeg to Vancouver.

From the branch for City Trade Enquiries, 73 Basing’
hall Streéet, E.C.:— )

A Midlands firm manufacturing springs of all kindss
also every variety of specialties in wirework and presswor®:
are looking for a suitable resident Canadian firm prepafed'
to act as their buying agents.

A British firm manufacturing fancy metal photo frames:
calendars, cigarette cases, and advertising novelties, desir®
to appoint a resident representative in Canada. -

A German firm of merchants who have experiencé m
chemicals and drugs, dves and colors, glass and earthe?™
ware, machinery, metals and hardware, OIe€s, scientific 1%
struments, textiles, toys, etc., wish to enter into busm,e55
relations with Canadian houses, either in a buying O selling

capacity.

i

RECINA ENCINEERING SOCIETY WANTS
CATALOCGUES.

—

Mr. Edgar 1. Wenger, Librarian of the Regina, Sask.s El:;
gineering Society, the formation of which was 1€ erré ¥
recently in The Canadian Engineer, is starting a catall t0
file for the use of its members and would be very p1635ed of
receive trade literature of all kinds from mnnufactufefiﬂen_
machinery and engineering equipment generally. T aas
ger’; address is Whitmore Building, Scarth Street, Reg!

ask.
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CONCRETE SUB-CONTRACTORS WANTED:
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We shave about twenty thousand cubic yards 0
work distributed in small bridges, abutments, hea
drops. etc., which we will let to responsible contract®
quantities to suit at good prices.

JANSEY BROS.: BOOMER & HUGHES,
No. 1-2 Mackie Bldg.,

Calgary, Albertd




