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STREET IMPROVEMENT IN FREDERICTON, N.B.

NOTES ON THE COMBINED C

OF LAYING AS ADOPTED IN THAT CITY—DATA

URB AND GUTTER, DESCRIBING THE METHODS

ON LABOR AND MATERIALS.

Opinions -associated with each.
curb and gutter type has been adopted by the
has g City of Fredericton, N.B., and the past season
e €0 some interesting pieces of construction there.
ollowmg information has been furnished us by Mr.
.. N+ Stevenson, B.Sc., who, the office of city engineer

ANY styles of curbs are in use to-day, with varied
The combined

be seen from the plan, it was impossible to get a straight
line the entire length of the street, hence the engineers
decided that the next best plan would be two straight
lines with the smallest possible deviation in direction.
The best place to make the turn, it was decided, was at
Charlotte St. A ship’s spike was driven at the exact
middle of the street at Brunswick and another in the
middle of Charlotte and Regent Sts. ; another spike was

bej ;
N8 vacant at the time, did the engineering work for
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Regent St., Fredericton, N.B., Showing Alignment Grades, Levels, Profiles, etc., Required.
o
t . x
€ cit dri at Aberdeen St., exactly in the middle of the road-
; . re riven 1 t
desCribzd lehe methods, forms and materials 'uszii:ldzd. iy The bend between t.hese o straipht Thies 'wis
Lavi elow, and some valuable cost data 1S + hardly noticeable, there being only an angle of 19 ft.
Shoyg Ying Out the Combined Curb and Gllt.tel'.———Flg:. 1 D bween them. At each street crossing i i et
Plan of a small section of the city showing carried around the corner so that if the curbs of the cross

gutter, and

e 2
theocnt St
the plan

Crosg -y just laid with concrete curb and
3 the, . treets (which can be picked out from
lnstancy re named). As in nearly every City, there are
Streq Ses Where old residents have encroached on the
Yeare . ue to slackness on the part of the city in the pa§t
tas “’ecln holding them to the proper street lines. This
o §t CSsitated building the combined curb and gutter

© existing house lines of to-day- ding the
ing

heSt is entaj] . d deci
loan,s talls the plotting of a plan an
llon for the combirid curb and gutter. s Gag

streets were later built the existing ones would be in a
position to connect wit.hout the necessity of extra work.
At the proposed extensions of cross streets the combined
curb and gutter was carried only far enough to allow for
the turn around the corner and a space left.

Method of Alignment.—The line could not be laid out
in the middle of the road due to the interference of the
traffic. It was offset 25 ft. on each side, which brought
it on the asphalt sidewalk. The line was then laid down
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at 25-ft. intervals by means of tar-paper tins and 8d.
nails, the nails being driven through the tins and into
the asphalt sidewalk on the exact 25-ft. line. This gave
the contractor a good chance to place his forms on the
exact line of the back of the curb, there being no possible
chance to be out in distances less than 25 ft. Instead of
measuring every 25 ft., a batter post was often put in
every 200 ft. and a cord stretched between them. The
line was hardly necessary every 25 ft., but in putting in
the grade plugs, which are necessary every 25 ft., the
extra alignment points proved very handy.

After the points were in, the contractor simply had
to measure 10 ft. from them, which would give him the
location of the front of the curb, it being decided by the
city that a 3o-ft. roadway would be allowed. This gave
18 ft. of sidewalk from the front of the curb to the house
line, the streets being 66 ft. wide.

The alignment of the curb being established, the next
thing was to determine the grades and elevations of the
combined curb and gutter and to establish them. In Fig.
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Catch-basins were put in where necessary and ar®
marked in Fig. 1 by small circles. These were built with
loose rock with only a sand bottom, and each was theré
fore more of a cesspool than a catch-basin, the watef
draining out through the loose rock and the sediment
being held in the basin.

Construction of Curb and Gutter.—The combined
curb and gutter was constructed by J. M. Chappell, Esq»
of the City of Fredericton, N.B., and his method of c0
structing is well worthy of comment, he having a S)’S'f_em
of forms which cuts down the cost of constructio?
materially, as will be seen.

Fig. 2 is a drawing of a section taken through thé
curb and also giving a plan and elevation of one 8-
block showing another joining on each end. This shoW?
the expansion joints which, in past years, has been ;
great trouble to get in correctly and cleanly. First, the
trench has to be dug out to a depth of 30 in. below t .
top of the grade plugs. In this trench is placed about !
in. of broken store or field stone and tamped tightly int0
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Plan, Elevation and Cross-section of an 8-ft. Length of Curb.

1 is shown the profiles on the different blocks on Regent
St., there being 3 profiles of each block in the determina-
tion of the grades and elevations, one on each side of
the street and one in the middle of the roadway. The
level readings were taken every 25 ft., and after being
plotted up, the grades, as shown in Fig. 1, were deter-
mined upon. The only parts that needed much judgment
were at George St. and the block from Needam out.

At George St., as seen from the profile, there was a
sudden rise which looked strange, whereas the rest of the
town was level. It was decided that it would be best to
cut this hill down, making a gradual slope which would
be much easier on traffic than the sudden rise, a gradual
0.6% slope was put in from Brunswick to George St.
After the road was completed it was seen that this was
by far the best thing that could be done both from gen-
eral appearance and the ease with which big loads were
handled. From Union St. out one side of the road was
much higher than the other, so that the combined curb
and gutter had to be put in so that it fitted both in the
best way possible.

place, forming the foundation and underdrainage f‘?r tt;;
curb and gutter. Next, the cinders; these are Slmfhe
coal clinkers and provide an even bed or ‘‘cush’’ for,
concrete. (Gravel or sand would answer the purposé ]vel
as well but would make a difference in the cost, the gra)
costing $1.25 per yard and the coal clinkers 50 cent¥ i
The form for the back of the curb is now put of
place. This should be the most carefully done of an)’ing
the form-placing as on this all the rest of the form-plac 2
hinges. If it is correctly done, all of the forms must ¢
matter of course, come to their place. This for™ : It
2-in. plank 12 in. wide and of any convenient leng™"
is placed on the line of the back of the curb and ]uIS gs:
that the top of the plank is level with the grade o of
This brings the cinder “‘cush’. just up to the bot
the plank. It is then nailed and braced into plac®, ©ys
Next the steel forms that make the expansio? J and
are put into place. These are made of g-in. st o the
are the shape of the section of the curb. They 3™ e
same size as the curb and gutter except that theyob‘
just a little longer to supply a hold to enable the™
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P.ulled out easily after the concrete has set. A small

Plece of steel is riveted on the side 12 in. from the bottom,
OF at just the height of the curb. In this way the plate
Stays in place, as shown by 4 of Fig. 3. One of these
IS placed every 8 ft. in the length of the curb.
The next step must be made with planks which must
- Made in a special manner and cut to fit. These are
2In. dressed lumber with one edge bevelled, as shown in
B and C of Fig. 3. These planks are in lengths of 7 ft.
I In., and the ends of each plank are cut half through
3 In. from the end and this small piece cut out. D of
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for the front of the curb on the turn is made of some
pliable lumber, Y4-in. thick, and is bent to the required
circle. If necessary, it is braced into place until the con-
crete has taken its initial set. The forms are then taken
off and the concrete is patched up at any place that the
forms have not left in good shape.

Finishing.—In the finishing up of the work the trowel
is used very sparingly on the concrete, the work being
floated with wooden floaters and only where it is necessary
to round the edges is the former used. It has been found
by experience that a steel trowel tends to bring the cement
in the mixture to the top, thus making
a very rich mix on the surface, which,

ey
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with age, will make hair cracks and cause
checking. After the forms are taken off
any rough parts in the concrete may be
gone over with a concrete brick mixed in
the proportion of 1:2, which fills up the

@ small voids, takes off any rough edges

and gives a general finished appearance
to "the work.

Cost Data.—The work in Fredericton
was handled by one foreman with a crew
of 11 men, arranged as follows: One
man turned the mixer and dumped it;

\
Details of Expansion Joint Forms.

Flg'-3 is the connecting piece between the plank. It is
The boards forming

tinto 7.in. lengths, as shown.
th(‘: front of the Cﬁrh are now placed on the steel forms,
shlng held apart by means of blocks 6 in. square, as
o Fig. 3. The ends of the plank are kept
i::lstt An inch apart to allow the part D to‘ﬁt in. This is
Cla I place and makes the front form solid by the joint.
MPs are now put on and the back and front forms are
0 'Ped together, the wooden block only a]l_owm’%ht.herir;
Sho € clamped to their proper distance—0 10. is

Wn in Fig. 4. f
o The form for the edge of the gutter must be tpu;;n
su.(‘e‘, This is made of plank 6 in. wide 'fmd cut to any
: 1tahle length, The plank is placed against the gtlxttexl'
Wa-lrt of the steel form with the top of the plank just ev’fh
0 1he top of the gutter part of the steel form. Ear

i
asrethen filled in to keep the plank in place. The Sf}(});‘r:s
in Bnggvpc-omplete and ready for the concrete, as

. 18. 4.
Plagi, . Ing.—As one crew is mixing t
bacl s, he forms, another can be sprinkling t

aCkﬁHlng’ ete. e
Capap € Mixing is done with a small h?nd-turg?g m’i‘ﬁs
Angy, & miXing 1/10 yard of con.cr'ete in 'Onef : e.nough
to | €red the purpose very well, mixing quite fas i
On ‘:}?p a small crew of men busy. The mlxerfsthe e
' 5 €els, to be wheeled easily from one part 0 o
Wo ngthel‘, so that, while one man turns ﬂ']% maWheel:
barrs ovel into the mixer and one man Wit a_Xed

ey easily handle all the concrete being mi t.ter
aroy omers'§’raking the combined curb and arg(:flully
On i the corners should be one of the most c1 oo
ad € Parts of the work, as an even, symmetrlczrk e
the qore to the general appearance of the W

blic
Ordin o : ine. The general pu
is Y workman would imagine in the corner

clg

he concrete and
he old work,

n i i a 1
rn tha € llab]e‘ to notice smal error

I i e O f the curb aud A
guttel‘. la g€ one In th bl ck length:of Fig 4. The

forn, design of the turn is given in

¢ used on
the for the back of the curb is the usual plank u

| forms are put

e tee
In cut to a length of 8 ft. The ste e
Dla?lr(t € ends of thisgplank and thie ordinary 7-{‘;;;0;;‘“
Put in to make the tangent to the curve:

two men placed the cement and gravel
in the mixer while oneé man wheeled
the concrete from the mixer to the forms, thus mak-
ing a total of 4 men required to do the mixing. One
man placed and tamped the concrete in the forms, put-
ting in the top dressing as the concrete was placed; two
men were required to place the forms, leaving them
ready for the placing of the concrete, while two more

PLAN

—=== = =

Details of Forms.

dug the trench and placed the broken rock and cinders.
One experienced man was needed to do the finishing and
floating while the rest of the workmen were common
laborers without much knowledge of concrete.
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Materials.—Cement: The cement used was Portland
in bags, the work requiring 20 bags per 100 ft. of com-
bined curb and gutter. The price of the cement, taking
out the refund on the bags, was 50 cents per bag.

Gravel.—The fine aggregate and coarse aggregate
was combined in the form of river gravel, the work re-
quiring about 5.6 cu. yds. per 100 ft. of combined curb
and gutter. The gravel cost on the work $1.25 per yard.

Broken Stone: The stone for the foundation and
underdrainage was ordinary building stone broken to the
proper size. The work required 8.7 cu. yds. per 100 ft.
of combined curb and gutter. This stone cost $1.25
landed on the work.

Cinders, Forms and Labor: The cinders used were
ordinary hard coal clinkers, costing 50 cents per yard
landed on the work; 100 ft. of curbing requiring 1.4
cu. yd.

The forms used were made of spruce planks and,
roughly speaking, 3,000 ft. B.M. was used, the forms
being used over and over again. This lumber cost $30
per M.

In this work 11 men were used, there being a fore-
man at $3 per day and 10 laborers at $2, making a total
of $23 per day.

Following is the cost data given in tabulated form.
Table I. gives thea amounts of the different materials
used and the number of feet of curb constructed every
6 days in the 41 days needed to finish the work. Table
II. gives the total costs of the different materials and
the total wages paid. '

The total amount constructed was 4,032 feet, while
the total cost was $2,192.30, making the cost per lineal
foot 54 cents.

Table I.—Materials.
Broken Curb

Cement Gravel Cinders stone con- Men

Days. used, used, used, |used, structed, per .

bbls. yds. yds. yds. ft. day.
1-6 15.6 X7:3 4.8 27.8 320 I1
7-12 30.2 1.9 8.7 50.5 580 TI
13-18 G 32.9 9.6 53.1 610 11
19-24 33.8 35.1 9.7 56.6 650 I1
25-30  37.4 38.9 10.8 62.6 720 I1

31-36 39.0 40.5 LT.2 65.3 750 11
37-41  20.9 217 8.0 35.0 402 11
Table IT.—Costs.
Amount. Cost. Total.
Cements ", .7, 208.6 bbls. $ 2.00 $ 417.20
Gravel .0 5. 217.%7 yds. rak 272.10
Cinders ...... 62.8 yds. .50 31.40
Broken stone.. 350.9 yds. 1.25 438.60
BOrms .l iis 3,0004B.M. " “30.00 90.00
MienTii vl 11 per day  23.00 per day 943 .00
4 Mo [ ok g Bt S BT S B s s $2,192.30
—_— ea»>eo — ——

The first railway in Shantung was commenced in 1899.
It extends from the port of Tsingtau to Tsinanfu, the capital
of the province (a distance of 305 kilometers), and has been
built by the Shantung Railway Company, which was founded
in 1808 for the purpose of taking over the railway concession
granted to Germany by the treaty of 1808. The capital of this
German-Chinese company is 54 million marks, in 54,000 fully
paid-up shares. The company is registered at Berlin, where
is also its head office. It is a single line throughout, of a
1.535-metre, or normal gauge; but sufficient land to build a
double line is provided for.
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THE IRON AND STEEL SITUATION.

Regarding the iron and steel market in the United
States as it stood at the beginning of the month, the
‘‘Steel and Metal Digest’’ observes that it was not in 2
state of stagnation but of complete prostration. The
closing fortnight of October witnessed an absence of buy-
ing, of specifying on contracts, and of general interest
in the market on the part not only of buyers but even 0
sellers, that certainly has never before been witnessed if
the history of the steel trade, now some quarter century
old. In earlier years, when wrought iron was the con-
trolling factor, instead of steel, some parallel to present
conditions may have existed for periods in 1878, long €
membered as a phenomenally bad year although, naturally
enough perhaps, followed the next year by one of the
greatest booms, if not the greatest, in all iron and st
market history. Taking up the great industrial depres:
sion of the eighteen nineties, picking out the worst ©
those years, 1896, and the worst period in that year, 09€
does not find a parallel to what has occurred, or rathé®
has failed to occur, in the past fortnight. The referenc®
to 1878 having been a phenomenally bad year, immed®
ately followed by a boom year, furnishes no basis in its€
for predicting much better things next year, though the
reference contains a suggestion. There was a similaf
boom in 1899, but while 1879 was preceded by a year I
which pig iron production was less than in three muC
earlier years, 1872, 1873 and 1874, the boom year 1899
was immediately preceded by two years which while fiul]
each broke all previous records for pig iron productio™
It was a sudden change from 1878 to 1879, but the chang®
from 1896 to 1899 was slow.

The rate of steel production at the beginning of N
vember is approximately 40% of the capacity. Only
very exceptional instances, as when many mills have bee’
closed over Christmas holidays, or when there has be¢”
a sudden but largely temporarily closing by reason of 2
panic, has the percentage rate fallen so low. The S
mills have never run for more than three consecut!
months at a lower rate than 50% of capacity. 1

There is no definitely established price situatio®
Prices are not a consideration. Usually in dull peri© ¢
they are an issue, and a very important one, but at prese?
the buyers have nothing like a definite position. he);
are waiting for a chance to act, not a chance to buy z_
certain prices. Indeed, with many products it is a qué i
tion where the market price really stands. There is actt
ally not enough business offered, in some instanceS; ne
disclose at what prices mills would be willing to sell. X
great majority of producers have nominal asking pf’ceuz'
which they would be only too glad to be tempted t0 g
in an effort to start business moving.

—— e

COST OF SUPERVISION OF HIGHWAY
CONSTRUCTION.

¥ er”

_ The following statement shows the annual cost of suPde,
vision of construction of highways by the State highwa¥ %y
partment of Ohio in percentage of the amounts expen

the State in such construction :— ¢
Per ce?
s 7 e SRR S SR R R SRS (o 4.03
0N LT L (s @l S S R SRS SN T 5.7}
e el Wb 1oy 7 IO g R Rl LRI | 6.18
Ty Tt (s W 2% 1 b Pt R sl bl b 6.40
1909 and 1910 . ..... Y e N Y A L 5-39
RN T s R AR M PR SESLC e I 5-4g
5T a0 T o OB VP Y o RN N o Y~ 5.2
755

1906 and 1907 .
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THE MAXIMUM POWER CAPACITY OF A
PIPE LINE.

By T. H. Hogg, C.E., Toronto.

;nut:argfstmg to knoyv the maximum pos'sib1§ power out-
long fead prospective deV'F:IOPment v~fh1c}.1 is to have.a
Xing the ed'er conduit. Thl; information is desirable in
aCcurate] lameter of the pipe to be used. To do t.hlS
ely entails a study of the economics of the design

N ;
I V' hydro-electric power plant design it is sometimes
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Now, h = H — cv™, where H = gross head and
cv™ = ht, or the friction loss in feet. Therefore, P =
ndovh=ndv(H—co®) = nA'vh—nAc"u"”".
In order to get the maximum value of this expression
differentiate with respect to v and equate to zero. ’
dP
——=nAH—(m+ 1)ndco™=o
dv

Therefore H = (m + 1) ¢ 2™

The value of m is a constant usually taken, as a re-
sult of experiment, at some value between 1.y8 and 2.

g
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Maximum Power Capacities of

with
. T :
frlctior?ference to the value of the power consumed in
-ré the cost of the pipe, transportation conditions,
gUIatiOn) etc,
iven i: electrical horse-power to be obtained from 2
Stallation is obtained from the formula:
62.5 Q h Et Ee
W - JPRVREERR s s e
s 550
b’} Cu, f¢ electrical horse-power; O = quant
"Ne ; dper sec.; h = net head; Ev = efficiency o
Ee = efficiency of generator.

ity of water
f tur-

Thj
'S may be written in the form P = 7 Q h, where

is a 62.2c Ev Eg

constant, and equal to __5,_———; orP=1n Avh,
WhereA Er 550 X
. area of conduit, and v = velocity 11 ft.

n

per sec.

Cusic FEET PER OECO!
Conduits of

Various Diameters.

Hazen and Williams, in their tables for the losses in
pipes, use the value of m equal to 1.8s5.
Substituting, H = 2.85 cv"*. Now cv"* = ht.
H gross head
Therefore cv"® = ht = = . O, for
2.85 2.85
maximum power in a conduit, the friction loss is equal to
the gross head divided by 2.85. If we assume that the
losses vary as the square of the velocity this expression
will become the gross head divided by 3.

If we use velocities higher than those sufficient to
give these losses, the power will decrease as the velocity
is increased, until, at the limit, all the available energy
in the water is being used up by friction; or when
co¥ = ht= H.

The accompanying chart illustrates this very well,
as a short study will show. It will be noted that the
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maximum power for each diameter of pipe falls on the
400

head line for 260 feet, or when the loss of head is
2.85
equal to 140 feet.

It will be appreciated, of course, that no conduit
would ever be designed for this maximum condition, as
the losses of head are too large for economical operation
unless water economy is of no object. In any case, condi-
tions at this point are far too unstable to permit of any
speed regulation. Probably, in an actual case, the maxi-
mum velocity to be used will give losses about one-third
of that for maximum power.

— e -—
REINFORCING PAVEMENT FOUNDATIONS.

The determination of the use of reinforcement in con-
crete pavement will depend upon the type of foundation
and width of pavement. A paper by C. D. France, be-
fore the Indiana Engineering Society, gives some useful
information respecting it. The writer states that rein-
forcement may be used in either single or two-course
work, and is particularly designed to care for slight
settlement of fills, and to guard against contraction cracks
developing where the pavement is wide. In any road
where a new fill of over 2 feet is made, and the material
used is other than sand or gravel, the pavement should
be reinforced, no matter what the width of the road. No
amount of compacting by roller or puddling can effectively
settle such a fill, so that no further movement of the
foundation is probable after the placing of the pavement.

The type of reinforcement which is most economical
in price and handling is wire fabric. The weight of ma-
terial to use in this fabric has been the subject of much
discussion and, although it may be well sometimes to con-
sider each specific case, in general it may be said that
reinforcing metal running parallel to the centre line of the
pavement should have a cross-sectional area of 0.038
inches per foot of pavement width, and a cross-sectional
area perpendicular to the centre line of the pavement of
at least 0.049 inches per foot of pavement length. Rein-
forcing has been advocated in two-course work where it
is spread upon the still plastic base, which, being slightly
undulating, insures that no line of cleavage can possibly
develop between the two courses, and, in addition, im-
parts greater strength and security to the pavement. Ia
single-course work, reinforcing is placed about 3 inches

from the surface.
—_—-————

PROGRESS ON SOOKE LAKE AQUEDUCT.

In The Canadian Engineer for July 23rd, 1914, the
essential features were published relative to the project
under way at Victoria to supply 16,000,000 gallons per
day through 27.3 miles of reinforced concrete gravity
pipe line and 10 miles of 36-inch steel pressure pipe, the
supply to come from the Sooke Lake watershed. The
work has progressed very favorably since that time. On
October 8th the steel pressure main was successfully
tested under a maximum pressure of 200 Ibs. per square
inch. Construction on the 42-inch concrete pipe line is
well under way. It is to be noted that little success was
achieved in the steam treatment used to hasten the set-
ting of the pipe in the molds at first, and many of the
sections had to be culled. Later on, however, the im-
provement of the steaming process gave much better re-
sults, and has proved a decided advantage in the con-
struction of the pipe, and well worthy of note.
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GRADES AND EXCAVATIONS.*

By A. D. Williams, )
Chief Road Engineer, State of West Virginia.

the subject of permanent roads. Many articles have

been written bearing upon the various kinds of sur-

faces, but the ever-important subject of grade and
excavation has received only passing notice. Yet the only
permanent thing about a road is its grade and location.
The various kinds of surface will yield to the actions of
the elements and pass the march of time, but the road
once established will become more fixed as the years 80
by, adding improvements and new property lines to bind
it firmly in place. This makes more important the en-
gineering subject of our roads. The establishment of
grades and location should be given the greatest con
sideration. o

Minimum Grade.—The principal factor entering int0
the determination of a minimum grade is the question.‘? :
sufficient drainage. Except on fills over 2 feet the mini
mum grade should not be less than 3/10 of 1% and pre
ferably not less than 5/10 of 19%.

Maximum Grade.—There are a number of factors
that enter into the maximum grade, but, before attempt*
ing to locate any road or to establish any grade the en-
gineer should make a thorough study of the territory t0
be developed by the proposed road, giving due considera-
tion to the following points :

(1) What will be the present and future demands of
the territory adjacent to the proposed improvement; X

(2) What are the possible developments in the terr’”
tory from an industrial, agricultural, educational an
social standpoint; "

(3) What part will the proposed road be of a gener:
System of roads reaching to other communities and wha
will be the effect of the improvement on other sections;

(4) The nature of traffic that the road will be Caue(f
upon to take care of, making due allowance for develop
ment, considering the present and future tonnage; o

(5) The general direction in which the greaten_
amount of tonnage will be transported, the class of toke
nage and the time necessary to move it in order to ma
it the most marketable ; a

(6) The direction in which the ascending grade W
be in comparison with the possible traffic demands;

(7) The maximum load that a horse can pull base
upon the length of grade and the time required to m:ame
the trip, from the standpoint of the horse and the t17
necessary to get the best results for the kind of mater!
the country will produce ; o

(8) Consideration should always be given to clima 4
conditions and to the season that the roads will be T
quired to take care of the heaviest traffic, as well ai)S‘
study of the foothold for horse-drawn vehicles. The P i
sible amount of frozen or icy weather should be noted’
determining a maximum grade; .

(9) The class of material over which the road lijis'
be made and the cost of construction on the longer dis
tance compared with the steeper grade and shorter gse
tance have a certain bearing upon the subject, becat i
the most important subject in connection with the cos
roads on grades is that of maintenance which mcreaak_
very rapidly with the increase of grade. Roughly sper 5
ing, the destructive effect of violent and periodical St

IN the past two or three years stress has been laid upon

. 355!
*From a paper read at Fourth American Road CongT
Atlanta, Ga., November 9 to 14, 1914.




A

November 19, 1914

is f :
_ninf‘ﬁn:g:es as great on a 5% as on a level ground, and
if ng St 2}8 severe on a 10% as on level grade. Thus
alone the ¢ actors were .to be considered on earth'roa.ds
€ elimj ost of upkeep in a very few years would justify
Ination of bad grades;
Sible(lc(})])ar;rolée }:Ondiinn Of the right-of-way and the pos-
Actorg of mS or disposition of water .and.dramage are
MUm grp e Ugil importance when considering .the maxi-
velOCity j der; cause on steeper grades the increasing
andling {, nands more drainage and greater skill in
will g e water, which, if kept on or near the road,
(Oon destroy it ;
is no::}ze’l;hei consideration of a grade from the ascension
Yay erade ng angle of approach in the location of high-
nding s because important items enter into the de-
Consider grade that should be given as much, if not more,
(1 ation than the ascending direction;
desce 2) A grade should not be steeper than a horse can
(?d safely in a trot;
Safe]y 3d)e:\ grade should not be steeper than a team can
lOurg llndgend with- a load that it .can.handle for ten
tive force; r normal conditions, exerting its normal trac-
gl‘adg:'})loT}w amount of time necessary to descend a
aximumu d be considered, making due allowance for the
(15 Spee?] that can safely be used on that grade;
t asa t-The h‘ghWay engineer of to-day must remember
Public hilr;‘e passes the motor traffic requirements of the
lentg ,1Sg way Wll.l be more and more exacting. Experi-
d‘ﬂicult( to gasoline consumption and its efficiency on
Sar Un?rades and materials are now being conducted
pe"iment Olntow?, Pennsylvania, by Mr. R. O. Gill, Ex-
DetrOit ;I.Engmeer for the Chalmers Motor Company of
e ":‘.c ich. TIn .this connection we have but little data.
and M, %nt experiments made by Mr. H. Kerr Thomas
ArrOW M . Ferguson, of Buffalo, N.Y., for the Pierce-
Surfage Otor Company, show that the class and kind of
tha t €Xert more influence upon the motor-driven truck
tically ti Percentage of grade and that it requires prac-
oose st € same tractive force on a 1% grade in sand and
Srade One to handle the same load as it does on a 27%
Macad, N concrete, asphalt, new brick and ﬁ::st-class
Sradeg n; But observations lead to the conclusion that
fact(iry Ol any length exceeding 5 or 6% are not as satis-
Traffi oa-n d ‘as economical as lighter grades for motor
Wing to the increased hazard, increased consump-

Plck
'8, 5c.; Plowing, 2c.; Steam Plowing, 1.5

per cu. yd.
and tram, I14C. per cu. yd.
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tion of 'gasoline, and loss of power due to the resistance
to gravity. Observation further concludes that in frozen
or icy weather motor traffic is extremely hazardous on
grades exceeding 10%, and entirely unsafe on grades ex-
ceeding 16% ;

(16) Grades crossing a summit should merge into
each other by some form of vertical curve. The writer
has been accustomed to using the following formula
which proves satisfactory and practicable. Take the sum-
mit grade at e and a grade point 100 feet on each side
or any other desirable distance and by use of either one
of the following formulas find the elevation at f, which
will be half-way between e and g, then by use of the
formula find the offset from the tangent at each of the
ordinates. This subtracted from the elevation of the
ordinate will give the true elevation of the grade.

By reference to Gillespie, whose work contains about
all we have upon tractive power of a horse, which em-
braces the experiments of Sir John McNeil, Sir Henry
Parnell, and Mr. Cayflier, some of whose works are
quoted by nearly every writer, we find that a horse travel-
ing at the rate of 214 miles per hour can exert 10% of his
weight, and traveling at the rate of 4 miles per hour, can
exert 6% of his weight. These observations prior to
1850 and just before the advent of the steam road into
our field of engineering embrace about all the experiments
we have, excepting the work of Mr. E. B. McCormick,
of Kansas State Agricultural College, and the works of
Prof. J. H. Waters, of the University of Missouri, and
other work by Mr. McCormick is now being done for
the Office of Public Roads, at Washington. The writer’s
personal observations have shown that a horse for a
limited period can exert 174, and sometimes even greater
percentage of his weight, this depending in a measure
upon the kind of shoes on the horse and the foothold on
the grade. A horse on a road material that offers safe
footing can be safely trotted down a 5%. grade, but can-
not be trotted down this heavy a grade for any great
length of time without injury by ‘‘jamming’’ or ‘‘stov-
ing’’ him up. Therefore, the ruling grade should not ex-
ceed 5%, if for a horse-drawn vehicle over which speed

he descending grade, because the aver-

must be made on t ;
down a grade will not make over 4

age horse in walking
while he will trot 12 miles per hour ; thus,

miles per hour, 3
double the distance of the

from this standpoint, we can
road and increase the time 33%%. The speed of 12 miles

Hauling by wagon, approximately 35c. per cu. yd.

- feaisig i for moving earth with
D}l;tl?lnaes Drag O(iompal;\?(t)l V? T rﬁl(‘).cgblc g : Trac(;:or Casting
i : o -horse an o
feet' ;Z‘]:_eel- i w: eell. s::;l:;:- 1 cart. Wagon. trucks. Grader. bank.
i $0.(;)5“~/' Sé:;ager. sg(r) Pl)eoo $0.100 $0.056. $0.095 $0.080 $0.022 _
200 0.112_ 0-190 0.130 0.125 0.068 0.103 o.ogg
2& 0.170 O'Igts) 0.160 0.150 o'ogg gi;; 2.280
: oL 0.0 J .
ggz g:;gg g'i;g g:;gg g.zgg 0.101 0.127 gﬁgg
B oo ogts i oUEREEE e e
) 0.457 0.405 0.310 0.275 O-Igs 0-127 g
; 0.570 0.495 0.370 0.325 S0 i e
2&;.2 0.857 0.720 0.520 0.450 0.214 3'2 ; 0:1(9)0
3000 g X 0.945 0.670 ©0.575 0.271 i : g
4 I.713 g g 0.970 0.825 0.388 -307 e
000 2.280 r‘g& 1.270 1.075 0.500 0-497. 5
‘ s Loading by Hand.
$.050 $o0.010 $0.010 $o0.010 $o.130 $o.130 $0. 100
1 Loading by Steam Shovel.
$0.060 $0.060 oo
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per hour should not be undertaken down a grade of more
than 3% with a vehicle bearing any kind of a load. In
ascending a 5% grade the capacity of the team is about
4/10 of its capacity on level ground and about I of its
capacity on 10% grade, on a loading for the same tractive
exertion, but a point here that should not be forgotten is
that for a short duration a horse can exert from 25 to 40%
of his weight, thus doubling and quadrupling its normal
tractive force and in this connection it is often better
economy, considering the financial condition of the com-
munity, to put in a short piece of 6 and even 7% grade,
than to expend a large amount of money in making an
exhaustive and expensive cut, especially so if the cut must
be made at the expense of development in some other part
of the community. One thing that should be borne in mind
is that each year’s development of our country makes the
chances for changing of grades and their elimination less
possible, and that while the improvement of the surface of
a road increases its tractive efficiency about 200% on level
ground it only increases about I/ for a horse-drawn
vehicle on a 10% grade, thus money expended in decreas-
ing the grade within a reasonable amount of distance is
the best possible investment.

Then, with these conclusions drawn and a decision
as to the kind of surface that will possibly be placed upon
the road at some future time, we are in position to de-
termine what should be the maximum grade.

Methods and Costs of Grading and Excavating.—
This is a machine age and wherever grading can be done
by machinery it is usually more economical. The follow-
ing table, based upon figures taken from different pieces
of work, is approximately correct to a wage scale of 1 5
cents per hour and capable supervision.

By a glance at the figures it will be seen that at 22
cents per yd., or at the same cost for any given ratio, the
ratio cost distances are: for wheelbarrow, 200 ft.; drag
scraper, 4oo ft. ; wheel scrapers, 500 and 600 ft.; 1-horse
cart, 1,500 ft. ; wagon, 1,800 ft., while tractor and truck on
track do not reach the amount within one mile. The cost
of grading depends materially upon the class of material,
the location and the management of the operation.

As to methods, the writer would suggest the use of
machinery wherever possible under competent supervision
and under proper direction. On work that is light and
on which machinery can be employed the work should be
done by day labor. On heavier work and large quantities
the writer would recommend contracting, and to the con-
tractor a systematic organization of his work so as to
get the most efficient service from his men and equipment.
There are volumes written covering the subject of cost
data in heavier work, but my experience in highway work
leads to the conclusion that there are many elements
entering into the cost of highway construction that are
often overlooked when comparing this class of work with
heavier work. One point of deficiency that has been
noticeable and should be emphasized here is the lack of
organization in highway construction in the various sec-
tions of the country. In many instances 50% of the cost
could be saved by an adequate organization.

Economical Considerations.—The economical phases
of highways and highway construction are many, and call
for more than the available space. The history of high-
ways and highway economics can be divided into three
periods: The Roman or Ancient Road; the Telford and
Macadam period, extending from 1750 to about 1840, and
our modern or twentieth century awakening. The Roman
road, with its 3 feet of stone, was reduced about one-half
in the days of Telford and Macadam, and now, with
modern machinery, we are constructing macadamized
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roads at costs ranging from $1,000 to $4,000 per mile
concrete from $7,500 to $12,000 per mile, and brick from
$9,000 to $20,000 per mile, It should be borne in mind
that the cross-section of a road should be so as to permit
the greater portion of the work to be done by machinery
on ground where machinery can be operated, and that an
extra width of the road on hillsides increases the cost.

road on hillsides should not be wider than is needed t0

care for the traffic. In country districts a g-ft. concreté

bituminous or brick or a 10-ft. macadam with 5 ft. of

earth on each berm will meet all the requirements at much
less cost.

On ground free from roots and stone, where a road
machine can be used the material can be moved at a cost
of less than 5 cents per yard, and on hillside grading)
where the work is casting, a small steam shovel is a8
economical machine to use. With this should go a drill*
ing outfit and attachments so it can be operated with the
same power.

In conclusion, the most economical thing a com
munity can do is to improve its roads so as to serve all

its demands, and to do this it should employ a competent:

highway engineer to make a careful study of the need’
of the territory, its financial ability to construct and matn”
tain a road and to locate and superintend the constructio?
of their road for them. When the road is constructed 2
competent patrolman should be placed on it to continu2
keep up the maintenance and repairs.

—_————————

DOMINION GOVERNMENT ELEVATOR FOR
VANCOUVER.

The Department of Public Works, Ottawa, purpos® 74

constructing a grain elevator with a capacity of 1,500,°

bushels on the government dock on Burrard Inlet, V%"

couver. A site 578x 352 feet with an additional wharfag®
8oox 300 feet is being prepared.

2 jers
The foundations of the plant are to be concrete i€

carried down to concrete footings which shall rest ©
natural bedrock.

. 1 -
The buildings will be of reinforced concrete and il

consist of a working house, track shed, storage hous®

sacking plant, transformer building, and conveyer gzle
leries to handle bulk grain and grain in sacks from *
elevator to the dock. te

The whole of the work is to be furnished Cqmplelk
and ready for operation to receive, clean, and ship b
and sacked grain on or before November 1, 1915-

The elevator will complete the chain of termina
interior elevators erected by the government throug
the west from Port Arthur to the Pacific. The Va{‘cou;ﬂ]
elevator is intended to take care of the grain whic g
move westward from the prairie provinces for ship™
via the Panama Canal.

Tenders close on November 3oth.

| and

—_——————
1y
In view of the fact that the war had cut off the S‘i%ge,
of blocks formerly secured by England from Northern E¥ ples
British Columbia millmen have forwarded to London 52
of blocks made from British Columbia fir,

b
Division engineers of the New York State Hi_ghway I?of
partment have been directed in submitting estima < the
construction to include hereafter an approximation otract-
number of working days required to complete each COI;n to
This, it is expected, will enable the Hightvay Departmey el
specify time limits on contracts more accurately, as t %w in
engineers who work up the field notes are unquestion? ente”
a better position to weigh carefully the elements WhiC e 878
into the building of a piece of road than the office for¢
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MUNICIPAL IMPROVEMENTS IN ALBERTA
TOWNS AND CITIES.

SOME very interesting figures relating to the installa-

tion in 1913 of waterworks, sewerage and sewage
disposal works in the Province of Alberta are pre-
rovise[.jted ifl_the report of R. B. Owens, B.A., B.E.,
Port ;lcml Sanitary Engineer, in the recently issued re-
Culturor last year of thfz Alberta Department of Agri-
exten €. The following is a detailed list of new works or
sions, with estimated costs:

Gleich _ Waterworks.
It €n : Completion .. ..eoivooreeosanes $ 4,851.00
T I I0TE s System ., oo s oo Sadieaitias 15,000.00
Bl SYStem ... ..ot svid sl ot 14,000.00
BN . Fortension . ...k hine it 120,000.00
B AN0: System ... c...te . spiesmenas s 17,800.00
thabasca Landing: System ...........-- 127,440.00
MONtoN : EXtension +....ccevreesesnses 311,600.00
eth.bl:idgel EXtension. . i« il = elsmeisisioh 34,636.00
edicine Hat: Waterworks plant .......- %5,000.00
BRtension | . . et e 225,000.00
C BEORSTON, 11l i s i e R 193,410.00
B Bixterision ..ol e i e 378,000.00
E XECTISTON: - 5 & ol e oo mie et Fednt e RN lete 643,200.00
dson ; SVSTEI & L sl Lk AT R G 90,000.00
Oronation ; SVSTETI v il o R O 40,000.00
pudiiCidy e

Total estimated ‘cost for water. . ..$2,289,937.00

Sewerage and Sewage Disposal Works.

Bassano: Sewage disposal system «...--«- $ 12,000.00
AthagxtenSionS, sewerage SyStem .....:-: 1,500.00
asca Landing: Sewerage system .. .. 70’000.00
Letr}r,lgn-ton: Extension to sewerage system.. 569,500-00
ridge: Extension to sewerage system.  92,500-00
Extension to sewerage system ... -« 72,000.00
Xtension to storm sewerage System.. — 13,595:09
Meg; Xtension to sanitary sewerage system 18,627 .00
!Clne Hat: Extension to sewerage system 144,484 .00
ain trunk sewer outlet and pumping
LT RSN B 105,000.00
Cale,” rem Of Storm Sewer .....:cc:-cc 50,000.22
8ary : Extensions to sewerage system... 348750
“Xtension to sewerage System ....---- 43,73;.00
Edso Xtension to sewerage system... .- 30,628.00
n: Sewerage and sewage disposal
BURICI. .., .. 0o oele kit el 55,000.00
et LA

Total estimated cost of sewerage and 00
o) . SSWage disposal works ...+ .$1,627,315:

estimated cost of waterworks, sewer-

age and sewage disposal works ..« --* $3,917,252+°°

€ present standing of the various cities and tow.rtlts1
rta, with respect to municipal improvements.’ )

Ception of roads, streets, etc., is d foliowe -
water supply, m-O

Edmont i :

=t on.—Population, 73,000; o

(;n-unmlpa”y ovvned),p pumpet’i from Saskatchewan (1;“’(?{):

i:lta es consisting of steel pipes with screens an hC:se
§ Protection. Water mains, 128.6 miles; 0,275 10

T'Viceg - 5 LS topvalves;
648 Ces; 5,738 houses without services; 5;}475(; sfmpti o

l"Ydrants, and 14 fountains. Da

am Mecganical filtration plant (Roberts)-
Ples tested every other day in provincia )

ate. €Werage system, partly combined and parhgles 14y

Vertj 117 miles of sewers, ventilated at ma"ravity it

all 1€al soil stacks; g,275 house services; 8 gtreated By

sedis to be reduced to 3. Part of the sewage
Mentation. i

.o

¢ “Th
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e
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There are two refuse destructors, a Heenan and
Froud on the south side and a Decarie on the north.

The first town down stream is Fort Saskatchewan, 20
miles distant by river.

Calgary.—Pop., 80,000 ; water supply, m.o. Source,
by gravity from Elbow River and by pumping from Bow
River, both chlorinated. Bow River intake is a com-
pound flume of reinforced concrete leading to pumps 600
ft. distant. Elbow River intake is a timber crib at the
river bank. Water mains, 184 miles; 12,000 house ser-
vices, and 400 houses supplied from 50 standpipes; 1,002
hydrants. Daily consumption, 11,750,000 gal. Samples
tested regularly in municipal laboratory.

Sewerage system partly combined and partly separ-
ate; 188 miles of sewers, ventilated at every house service ;
7,040 house services; 1,010 catch basin connections; 7%
gravity outfalls into Bow and Elbow Rivers east of city,
to be reduced by intercepting sewers built or under con-
struction, to one main outfall. No part of sewerage
treated. Plans under way for treatment system; packing
plants and other trades deliver waste into sewers without

preliminary treatment.
There are two refuse destructors, both Heenan and

Froud.
Municipal gas supply, natural; obtained from Bow
Island.

Medicine Hat.—Pop., 14,000; water supply, m.o.;
source, South Saskatchewan River, by low-lift pumps to
filters and high-lift pumps to reservoir and standpipe,
with capacities 2,750,000 and 500,000 gal. respectively.
Intake is a 36-inch cast iron pipe with concrete pier and
a 20-ft. diameter well on the river bank. Water mains,
31 miles; 2,350 house services; 240 stop valves; 170 hy-
drants, and 6 fountains. Daily consumption, 3,000,000
gal. Mechanical filtration plant (New York Continental
Jewell). Samples tested regularly in Medical Health

Officer’s laboratory.

Sewerage System, separate plan; 20.3 miles sanitary
sewers ventilated through man-holes 94 yards apart, and
vertical ‘soil stacks; 3.2 miles storm sewers; 1,000 house
services; 96 catch basin connections ; three outfalls into
South Saskatchewan River, each with a pumping station
for discharge during high water. Daily discharge, over
1,000,000 gal. Sewage is not treated.

The first town down stream is Saskatoon, about 600
miles distant by river.

Municipal gas supply, natur'al, 1,050 B.t.u.; 38 miles
of high and low pressure gas mains; 2,265 house services. .

Lethbridge.—Pop., 11,000; water supply, m.o.
Source, by pumping from Belly River; 38 miles of water
mains; 2,000 house services and 120 houses without ser-
vices. Daily consumption, 1,500,000 gal. ; not filtered.

The first town up stream is Macleod, 30 miles distant
by river; down stream, Diamond City, 6 miles distant.

Sewerage system, separate plan. One storm sewer
with roo catch basin connections. Two gravity outfalls;
treated in sedimentation tanks and filters.

sewage ; g
natural; supplied by private company

Gas supply,
from Bow Island.
Macleod.—Pop., 2,500; water supply, m.o. Source,
Old Man River; pumped by steam; 2 intakes, 16-inch
wood pipe 700 ft. long and 2q—inch wood pipe 2,300 ft.
long, respectively. Water mains, 8.5 miles; 425 house
top valves and 55 hydrants. Daily con-

services; 152 S ] ;
sumption, 450,000 gal.; mechanical filtration plant

(Roberts). d ;
Sewerage system, combined plan; 6 miles sewers with

man holes 100 yards apart; 225 house services, catch
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basins trapped; 1 gravity outfall into Old Man River;
disposal works to be constructed.

Wetaskiwin.—Pop. 3,500; water supply, m.o.
Source, 3 wells each 250 ft. deep; pumped by compressed
air to underground concrete reservoir, thence to elevated
water tower with 227,000 gal. capacity. Supply ample.
Water mains, 6.25 miles; 268 house services ; 300 houses
without services ; 65 stop valves and 51 hydrants. Daily
consumption, ' 100,000 gal.

Sewerage system, combined plan; 6.4 miles of city
sewers and 3.5 of outfall sewers; ventilated at man holes
and tops of house service stacks; 267 house services and
17 catch basin connections; 1 gravity outfall 314 miles
from city. Daily discharge, 120,000 gal. ; treated in sedi-
mentation tanks and effluent disinfected.

Municipal gas supply, natural, 975 B.t.u.

Red Deer.—Pop., 2,500; water supply, m.o. Source,
Red Deer River by pumping; 1 intake, an 18-inch grayity
flow pipe to two wells 18 ft. diam. and 20 ft. deep. Water
mains, 7.25 miles; 305 house services; 102 stop valves;
34 hydrants, and 2 fountains. Daily capacity, 400,000
gal., filtered through 2 ft. of sand cylinders in each well.

Sewerage system, combined plan; 4.76 miles of
sewers, ventilated at man holes 130 yards apart. 215
house services; 45 catch basin connections, untrapped; 1
gravity outfall into Red Deer River.

Redcliff.—Pop., 3,200; water supply, m.o. Source,
South Saskatchewan River by pumping. Water mains,
15.5 miles; 308 house services, 108 houses without ser-
vices ; 106 Stop valves, 33 hydrants. Daily consumption,
100,000 gal. ; natural filtration.

Gas supply, natural, supplied by private company ; 16
miles of mains and 430 house services.

Camrose.—Pop., 3,100; water supply, m.o. Source,
3 wells 130 ft. deep; pumped by compressed air to reser-
voir, thence by centrifugal pumps to water tower. Water
mains, 2.5 miles; go house services; 23 stop valves, and

28 hydrants. Daily consumption, 37,500 gal.

Sewerage system, separate plan; 3 miles sewers and
90 house services; 1 gravity outfall discharging 33,000
gal. per day; treated on earth beds and effluent, disin-
fected by bleaching powder.

Athabasca.—Pop., 2,000 ; water supply, m.o. Source,
Athabasca River by pumping ; 1 intake, two 8-inch lines
steel pipe to suction well ; 4 miles water mains. No house

. services, system used entirely for fire protection. 22 stop

valves and 24 hydrants.

Bassano.—Pop., 2,200; water supply, m.o. Source,
Bow River, by pumping to a stand pipe; 1 tunnel intake,
water gravatating to deep well. Water mains, 514 miles;
40 house services and 250 houses without services. Daily
consumption, 180,000 gal. to town and 150,000 to C.P.R.

The first town up stream is Calgary, 85 miles distant ;
down stream, Medicine Hat, 97 miles distant.

Sewerage system, combined plan; 314 miles of sew-
€rs; 4o house services and 16 catch basin connections; 1
gravity outfall discharging into disposal works 2.5 miles
from town.

Town has a Reid incinerator.

Claresholm.—Pop., 1,000 ; water supply, m.o. Source,
Willow Creek ; filters into gallery, gravitated to town and
is pumped to increased pressure; 4 miles water mains.
Daily consumption, 50,000 gal.

The town is supplied with natural gas by a private
company.

High River.—Pop., 1,500 ; water supply, m.o.. Source,
Highwood River by pumping; infiltrates into concrete
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well at 600 gal. per min. ; 174 miles water mains ; 43 house
services ; 34 hydrants.

Sewerage system commenced in 1913. Sewage to be
discharged by pumping. g

The first town down stream is Carmangay, 40 miles
distant.

Blairmore.—Pop., 2,200; water supply, m.o. Source,
York Creek by gravity; 414 miles water mains ; 200 house
services ; 8 stop valves and 38 hydrants.

Gleichen.—Pop., 80,000 ; water supply, m.o. Source,
deep well by pumping; 174 miles water mains; 22 stop
valves; 6 hydrants. Daily consumption, 6,200 gal.

Sewerage system, combined plan; 114 miles sewers,
ventilated at man holes; 1 gravity outfall discharging
5,000 gal. per day. Sewage treated in sedimentation
basin. :

All these cities and towns have municipal engineers
and staffs, with the exception of Red Deer and Comrose,
where the municipal engineering is looked after by local
firms of civil engineers.

— -

THE GREATEST PRACTICAL TEST FOR THE
MOTOR TRUCK.

reference was made to the extensive use of the motor

vehicle in the European war and to the policies of the

belligerent powers toward the subsidization of mant-
facturers and users. Motorized military equipment ex-
tends beyond the main services of transportation of troops
and commissariat to a host of auxiliary needs. The Vars
ous services in which motor vehicles are employed receives
a concise but comprehensive study by R. W. Hutchinson,
Jr., in The Engineering Magazine for November. The
following extracts will be found interesting : i

Both light artillery and machine guns are being
hauled on motor trucks. In the advance on Litge over
a hundred motor trucks were used in carrying machin€
guns alone. In transporting field guns the cannon aré
generally placed on a trailer wagon, the carriage Of
another trailer, while the truck carries entrenching equip-
ment, repair parts, tools, tanks of fuel and oil for itselfs
etc. Heavy siege guns and mortars are being moved,
where road conditions permit, by two large tractor ’crUflks
in side-by-side fashion ; but the 30-horse team is still being
largely used for the heaviest siege guns. Trucks may
serve as towing units, but they are too valuable for other
services—provisioning the army, for instance. A close
comparison of the speed and distances moved by the Ger=
mans and French in the war of 1870-1 will disclose the
fact that to-day with motor transport the armies aré
operating at twice the distance from their base compar
with the work 44 years ago.

Also without motor trucks, the immense armies now
measured in millions instead of thousands would be d‘fﬁ‘;
cult indeed to provision, as the battle lines have exten_de
from 100 to 250 miles front, and have shifted so rapidly
in position that if dependence were just on army mules
supplying them with food, movements would be SIOW
the fighting efficiency of the men greatly impaired, ap
the slaughtering of the huge herds of cattle now necessary
to victual the vast hosts would make sanitation impos*
sible, leading to malignant disease and pestilence. Agai™
space where such prodigious numbers are now employe_
is valuable, A motor-transport train occupies only 0n€
third of the space of the animal-drawn wagon, and being
positioned much farther behind the army, causes less €07
gestion between the main army and its auxiliaries and be

IN The Canadian Engineer for October 8, editorial
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C‘:f:;gdthﬁ army and its base. Moreover, half. of the load

Paying? Iy amma_l-d'rawn army transports is a ‘‘non-

muyles - thoadx as 1t 1s food for the motive power——t‘he

that Of" me efficiency is very low and the speed but a third
otor transports.

to b;n:lennumber of wounded in the present war is reported
PenetratiexPeCtedly great, due to small-calibred, high-
woundedng'POWer' steel bullets; hence the carrying of
and ljye o hospltz_‘ls in motor ambulances. to save tl.me
Portant S and to pick up the wounded rapidly is as 1m-
ambulanas Hotor SUPp.ly trains. The usual form of motor
armieg iCe. In the service of both the- French and German
Or Jess Sf in general appearance similar to the now more
Service amiliar automobile ambulances of city civilian
Co‘untr. Inasmuch as they are expe‘cted to do cross-
Passeny gk, they. are usually modified or standard
With Sgez'car . chassis of larger wheel base, arranged
"ftmova}:1 chers in decks along the sides, and collapsible,

St e seats for the less severely wounded. A number
truck Ci’ motor ambulances are, however, mounted on
Pitals assis and are veritable modern travelling hos-
Origin,atas for example, the Boulant type (named for its
of th or) field hospital of the French army. The body
c‘”‘Dacits moving hospital (which, though of x:estrlcted
°0nsisty’ adequately meets the surgeons’ requirements)
tainip e t,hree compartments—the forward one con-
r0om § electrical apparatus, the middle one an operating
The \’v?;d the rear division radium and X-ray equipment.
ase ch € compartment bodies mounted on long-\yheel-
i assis are lighted by roof windows and dome lights,
standspace enough in the operating room for t:a!)les,
in . and other absolute essentials. Electrical sterilizers
Watere- front compartment sterilize 15,000 liters of
Fitteq N 24 hours by the use of ultr.a-vnolet rays.
OSpitalalong'Slde of the body are folding tents for
k service, the interior of course, being too small to

€e 2
mot}::)rtl;,e patient permanently there. These Boulant field
-hospitals are ‘accompanying the troops In service,

points. When

r
mo]i;r]z Stfhatloned at temporary convenient P ¢
he n“mbzy can fravel at a speed of 18 miles per hour.
and eye r of these Boulant hospitals 1s small, however,

€ inadn the large number of standard motor ambu‘lances
f lar equat?’ so passenger cars and rp(.)t.or omnibuses
the vfi? carrying capacity are being requisitioned. When
Port of 5 censorship is lifted and we get a detfnled re-
N say; the frightful conflicts, the motor-vehicles .serwce
brior, '8 the lives of thousands of wounded will be a

ght i

. and comforting commentary.
traj N the aviation corps of the armies a two-wheeled
5 d frame con-

On which is mounted a canvas-covered
€ a portable hangar for aeroplanes is being pulled
tl-ucksght truck at a speed of 18-25 miles per hour: Thhese
Selveg carry, in addition to the renewal parts for them-
ang ., °Xtra parts for the aeroplanes, motor fuel, etc.,
tion (e & Number are concentrated in one z0ne orbsec-
Mote, €y are maintained in fit operating condition ')(]ja
Bogjey “€roPlane-repair shop, consisting of a large, Wi e;
Chin Motor truck fitted up with an assortrr:jent vi(;
With te tools, small lathes, drills, a small forge an anvil,
00ls power-driven by the truck’s own engines
ualified

thr,
to  8h small electri Skilled mechanics g
electric motors. 1le | and motor
anes

O repaj :
Vehj Pairs and adjustments on aerop A
shO;:es accompany ]these ingenious portable machn.n?
e he French and German infantry are also equip
lighy 'th a number of aeroplane destroyers which a-lge
ﬁl‘ing’, SWift, armored motor trucks with suF’erPoSed e ;
tYpe 8uns of »-mile range, shooting a projectile of sPecxaf
670 08 4.1 kilogrammes w,eig‘ht with a muzzle ve]?Clty (:
Meters and 93.8 meter-tons energy equivalent-

by a 1

THE CANADIAN ENGINEER 663

Mounted in roofless steel towers and with a 45 degree in-
clination of muzzle of these aeroplane-destroying guns
the projectile has an ascent of 3,700 meters; with 73 de:
grees angle, 7,910 meters. The turret walls are such as
to give a sweep of the gun a considerable distance above
Sighting of the gun is effected by means of a hand wheei
working free of the pointing angle and the angle of the
earth, final aiming being made by telescope with rigid
eye-glass. Twisting reaction is arrested automatically.
Armor plate protects gun and operator from light pro-
jectiles, as well as the vital mechanism of chassis and pro-
jectile receptacles along the sides of the truck.

Armored motor trucks operating both on railways by
means of special flanged wheels and in regular manner
equipped with mitrailleuse, machine, and other forms of
light guns or loopholes for sharpshooters, are being used
to harass advance forces or cavalry. In addition, many
hundreds of motorcycles carrying small quick-firing guns
are being used to disperse advance scouts.

Quick and efficient communication between the tre-
mendous forces of combatants with battle fronts of 50 to
250 miles is no longer possible by scouts, couriers, and
heliographic devices. The long-range combat with terrible
engines of destruction means radio or wireless communi-
cation, and every one of the Powers now at war is .em-
ploying portable wireless telegraph plants carried on
motor-truck chassis geared for speeds of 25 to 35 miles
per hour. The truck motor drives an electrical dynamo
which generates the primary current of the high-tension
transformer necessary in radio transmission, and the com-
plete paraphernalia of condensers, interrupters, collapsible
antennz, etc., are carried on the truck which is generally
fitted with a protecting shield for the driver, and a special
convertible body with sliding panelled sides which can be
tightly closed in stormy weather. These motor-truck
wireless outfits having an effective land range of 200 to
300 miles have enabled the armies of the ‘‘Dual Alliance”’
and the Triple Entente to keep in communication with
their base, wings, and reinforcements—a task impossible
rn warfare without the radio telegraph and—most

in mode i
important——the motor truck on which to move swiftly the
instruments and their relatively large space-requiring

auxiliaries from position to position.

Numerous motor-searchlight outfits are being used
by the armies of both sides. Like the wireless field out-
fits, the engine of the motor truck on which they are
carried generates the electrical current for their operation.
The searchlight is mounted on a four-wheel platform truck
with rubber-tired wheels, which enable the auxiliary
searchlight truck to be quickly and easily demounted and
d drawn independently by men or horses if
required, and enable - the motor truck to be utilized for
other purposes. These portable searchlights, being thus
self-contained, independent power plants, have permitted
adful night battles of which censors have undeleted
et our imagination portray in part the horror.
ble searchlights and their allied motorized
aerial observation ladders have indirectly served as terrible
allies. of death and destruction. The aerial observation
ladders are carried on long-wheel-base fast motor trucks
and in general appearance are like the motorized hook
and ladder outfits of modernized city fire departments.

The supplying of ammunition to the armies of
15,000,000 Me€n NOW, OF that probably will be, participat-
ing, will be a gigantic task—a task in feeding thousands
of machine guns that use cartridges at 400 per minute,
second to feeding the prodigious troops. only bigger-
capacity motor truc.k_s moving 3 to 4 times faster than
horse-drawn ammunition wagons can be equal to the task.

remounted an

the dre
enough to 1
These porta
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Fig. A.—Main buildings of a typical modern creosoting plant.

FTHE BATTITUE AGAINST ROT

WHY CANADIAN RAILROADS AND MUNICIPALITIES ARE PREFERRING TREATED
TO UNTREATED TIMBER — DESCRIPTION OF METHODS USED AND RESULTS
OBTAINED — SOME NOTES ON THE WOOD PRESERVING INDUSTRY IN CANADA.

miles now, compared with half that amount twenty
years ago—and the increasing cost and decreasing
supply of good ties, has attracted the attention of
the wood preserving industry to the Dominion. F orestry
experts claim it takes sixty years to grow a tie, and that
we place it in the track to rot out in from five to seven
years, whereas it would give from eighteen to twenty-five
years’ service if preserved, or treated, before being used.

CANADA’S rapid railway growth—thirty thousand

On this continent in 1883 only 120,000 ties were
treated out of a total of 50,000,000 used, while in 1912
about 30,000,000 were treated out of about 150,000,000
used. In other words, only about 1/400th part of the ties
were preserved in 1885, while in 1912 1/5th of all the ties
used were treated. In Canada alone in 1910 practically
no treated ties were used. In 1911, 200,000 ties were pre-
served before being placed in the roadbed. This was 1.4
per cent. of the total number used. Last year about
2,500,000 ties were treated, or 10 per cent. of the total
number used. This shows that the Canadian railways
have commenced the battle against rot.

Rot is the chief cause of failure of timbers such as
ties, paving blocks, piles, etc. It is the breaking down
of wood fibre that is caused by the growth of small plants
organisms known as fungi. The spores or seeds of the
fungi, which are usually carried by the wind, alight on
timber and grow, sending microscopic threads or rootlets
into the timber. These organisms live on the timber as
food, causing the eating away or breaking down of the
wood fibre.

Certain amounts of each of four things are absolutely

essential to the existence of these fungi; namely, air, .

moisture, heat and food. Take away entirely any one of
these four, and the fungi cannot live. The timber cannot
be protected from air except in occasional instances,
such as piles that are entirely submerged, in which case

the timber needs no other protection from fungi, but may
be exposed to teredo attacks.

It is also difficult, as a general rule, to protect the
timber from moisture, but where it can be so protecte
the growth of the fungi is stopped. This is shown, for
instance, by the excellent condition in which one often
finds very old timber in interior construction.

If one could keep timber at or below the freefmg’
point—say, in a cold storage plant—fungi could not lives .
but from the practical standpoint it is impossible to pro-
tect timber from heat.

Therefore, the only thing that can be affected to de- A
stroy the growth of the fungi—the only one of the foul
essential conditions that can be removed—is food. The
fungi have only the wood fibre for food, and if that f
can be rendered poisonous, the wood will be preserve
against their attacks. This is done by treating the w00
with a highly antiseptic fluid.

To properly treat a tie in order to preserve it agamset
decay requires a modern treating plant of considerab
cost and complexity. In 1885 there were only three oe-
these plants in operation on the continent, while there ar
now over one hundred such plants in existence, with 2%
aggregate capacity of over 100,000,000 ties a year. pid
Canada we have but five of these plants, all built Wit g
the last four years, with an aggregate capacity of age
proximately 4,500,000 ties per annum. These plants an
located at Sydney, N.S.; Fort Francis, Ont.; Trento™
Ont. ; Transcona, Man., and Vancouver, B.C.

Such plants consist of retorts, pressure Pum,psg’
vacuum pumps, proper gauges, storage tanks, measuri?
tanks, etc. Fig. B is an interior view of the retort h?uht
at the Trenton plant. The retort (1) is shown at the f’g‘;t;
of the photograph. It is 134 feet long, 7 feet in diamet !
and has a net capacity of about 2,500 cubic feet of W0
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g‘lgiere‘iort is built of riveted boiler
g o withstand 225 pounds
5y dl(l)re per square inch. There
securelOr b(2) at each end which is
the retz olted and sealed after
by rt has been charged. A
Koy oilgt htanl? (3) holds the creo-
e at is drgmed from the
e er the finish of the pres-

e O?tment, and also after the

il ihe vacuum treatment.
oil fron. t1:1},3211 pump (4) forces this
L t1e receiving tank to the
Supply i 3:;«:“}(5), from which the
g begun,n when the treat-

s}te:;nrgoﬂs run along the bot-
ength ine retort for its entire
temperatu order to regulate the
uring trre of the preservative
1 ol €atment. The end of
At e 1ls can be seen in Fig. E.

oard Operator’s station is a
,nunlberonf Whlch is mounted a
ing ang (; gauges, both indicat-
Indicateg tEOrdmg. s e
Ot g € pressure in the re-
timeg o one records it on a
Vacuug, eet. .The amount of
Zaug, 1s Indicated by another
t and recorded, with the

Ime :
temp’erabty still another.  The
time, ure is indicated and recorded according to

to

re several trains
n the centre of

A
of ¢ Mong  the ‘plant’s equipment a
he ties and

3 ram .
Fig. cars, such as are shown 1

l“mber . These are used to convey t ;
i into the retort for treatment. Sixteen tie

E:lci f re used to make up a train; a tie length
~he trq; ram car; each tram car honlding about 60 ties.
Intg then 1s PUSheq by an electric locomotive right
Tetort ,iy retort. Fig. E is a view of the end of the
: Sor er a train has been pushed in and just before
Oregroy is closed. The stretch of track shown In the
formiy, nd of Fig. E is removable, the two rails simply

& a connecting link between the end of the track
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Fig. B.—Interior of retort house. 1, Retort. 2, Retort door. 3, Receivi
4, Pump. 5, Overhead tank. iving tank.

which runs from the yard and the track in the retort
These links, of course, must be taken up before the doo;'
is closed. The cars are not coupled, but are so con-
structed that they can push against each other without
disturbing the load, a cast steel bumper being attached
to each end of every car. A wire cable is fastened to
the car farthest from the locomotive, so the train is

easily drawn out.
A different type of tram is used for treati
. t
blocks. A train of them is showm aia ltrl]lg

paving
Fig. D. After these trams are filled with blocks
: ]

left of
a perforated slide closes across the top of each tram
)

holding the blocks in place but allowing the creosote
oil to flow through the perforations and fill the car.

Fig. C.—Train of ties

just drawn from retort, and one type of the trams used.
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The paving block mill which operates in connection
with the treating plant and manufactures the lumber into
paving blocks, consists of a conveyer, a planing mill, saw
tables with saws, etc. Seasoned lumber is loaded onto
the conveyer, shown in the foreground of Fig. A, which
carries it into the block mill. It passes on live rolls in a
straight line through the planer and onto the saw table,

Volume 27%.

the oil ; the higher the temperature, within certain limits,
the freer the liquid will flow and the more easily it will
enter the pores of the timber after the timber has become
warm and the pores expanded by the heat. Some kinds
of wood offer little resistance to the oil, while other kinds
offer great resistance, depending on the size of the pores,
the smoothness of the cell walls and the extent to which
material obstructions are contained
in the cells. The temperature

Fig. D.—Conveyer filling trams with paving blocks. Storage tanks in background.

on which it is fed into a mill of from sixteen to twenty
saws which cut fifteen to nineteen blocks at a time. The
sawn blocks drop onto another conveyer which carries
them from the mill. As they pass out they are inspected
and, from the conveyer shown in Fig. D, they are loaded
into the cages, as the paving block trams are called.
Sixteen of these cages are used to make up a train for
each charge. FEach cage contains about forty square
yards of blocks.

Ties and timbers from the seasoning yard are loaded
onto tram cars such as are shown in the centre of Fig. C
and a number of trams placed together to make a train
such as is shown at the left of Fig. C, ready to be pushed
by the electric locomotive into the retort. The trains of
block cages are made up at the conveyer at the end of
the block mill, as shown in Fig. D, where they have been
filled with blocks. :

When the treatment is started after a train of paving
blocks, ties or lumber has been placed in the retort, and
the end doors closed and hermetically sealed, oil is allowed
to flow into the retort from the overhead tank, filling the
voids around the timber. Then by means of steam pumps
additional oil is forced into the retort to obtain the amount
of pressure required to thoroughly saturate the wood, 100
to 180 pounds pressure being used, according to the kind
of wood. Upon completion of the pressure treatment the
pressure is released and the oil is rapidly drawn into the
receiving tank. A vacuum of from 23 to 27 inches is then
quickly created in the retort by means of a special ar-
rangement of vacuum pump and condenser. This vacuum
is sustained from an hour to an hour and a half, and
draws from the wood the surplus oil. After this surplus
oil is drawn off, the doors of the retort can be opened and
the train withdrawn.

During the treatment heat plays an important part
as well as pressure and vacuum. The temperature during
the pressure treatment is never allowed to drop below 150
degrees F., nor to rise above 190 degrees F. The degree
of penetration depends largely upon the temperature of

pressure, vacuum, etc., are readily
regulated by the operator, all valves
and the controlling apparatus being
near the station from which he
watches the process.

A complete record is kept so that
any official of the creosoting com-
pany, or the customer’s representa-
tives, can check the operator’s
discretion and skill. These records
are kept, and should it be desired
to refer - to them at any time for
any reason, even after a lapse ©
many years, one can easily do S0

A clocklike device shows the
amount of oil in the overhead tanks
both before and after treatment:
The difference, of course, is the n€t
amount left in the charge. TS
method is remarkably accurate. It
is checked up monthly by actual and precise measuré:
ments, and is also verified by weighing the timber befor®
and after treatment. The whole process of treatment
takes from three to five hours for ties and from four t0
eight hours for paving blocks. If the ties are well barkeds

e ;. Y
b

5 t
Fig. E.—End of retort after insertion of charge be
before door is closed.

g5
in good condition and well seasoned, the treatment dog
not take so long as it does otherwise.
Various preservative fluids are employed, five
which is in most general use is creosote oil. Of th? rge
plants in Canada equipped for preserving wood on 4 ;-off
scale, all except one use creosote oil. The plant 3t. per
Francis, Ont., uses chloride of zinc. Unless the ﬂmc]gs
is penetrated so deeply with the preservative that che

but that
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g;ogssn\l?]gs cannot.reach b.eyond the treated zone, the
Untreatezill find their way in through the checks to the
i _}?ortnon fl‘nd cause interior rot, which is f.re-
of they misnamed “‘dry rot.”’ The depth of penetration
L iCreosote oil depend§ on the amount of oil that is
Servati nto the wood, yet it is not necessary for the pre-
o m'usotn bOf the timber to leave so much oil in the timber
Penetrat] e put into it in order to obtain the required
Where}?,l(,)n' Therefox.'e, many plants use the process
fhys ir}~ a large quantity of oil is forced into the timber,
S;demk};mmg_thorough penetration, but whereby a con-
timbér ];3 portion of this oil is afterwards drawn from tl.le
the t; by the creation of a high vacuum. This leaves in
oi ism ?r Onl)’_fhe_ amount of oil that is nqeded, and the
impén ?\Fn]y distributed tl.iroughout t_he txmbg (egcegt
bied edrdb]e heart wood), instead of simply being distri-
Penet ensely at the surface. By tln§ method proper
o craflon can be secured without adflmg S0 grea_tly to
tim, ost as would be done if all the oil were left in the
er that had been put in to obtain the penetration.

an Of(?llowing is the record of a treatment recently given
wid £ Of'Norway pine paving blocks, three inches
C € by four inches deep, for the City of Toronto:
Cl:EiOSOte oil in each Net gallons remaining in
T foot of timber each cubic foot at
€nd of pressure. end of vacuum.

3435 22.41
25.20 19.61
kg 19.57
26.50 20.61
27.03 21.53
25-74 20.64
24.80 19.01 |

be The. objective was a twenty-pound treatment. It will
bIOCSee“ that the net average was 20.48 pounds. These
S Were treated at the plant of the Canada Creosoting

o tre:
“Mpany Limited, at Trenton, Ont.
After the blocks, ties or timbers have be.en treated,

resentatives of any
t on behalf of the

he blocks in two

th

In
plfrlzt;]catxon company who may be presen
iy Sers of the materials, by cutting t ! N
the .. DS Of a hatchet, or extracting small borings iro
ties and timbers. These borings are made with a
drill ilsh insfr.ument which resembles a _mimatlure ;t::g
Outn Its action. A perfect core sev?ral inches onfg 5
tifnbe 3/16ths of an inch in diameter is taken out of eac
I that is bored. Examination of these cores shows

the
depth and uniformity of penetration.
railroad cars

aftethhe method of loading ties onto the T B e

andj reatment is shown at the right of Il Tethives
Ment Ng of large timbers, both before and after

» 1S all done mechanically.

: cf‘éfore ties and timbers are treated, or before lumber

Into paving blocks, it is stacked on the seasomr;]g

fo.r months, to become properly seasor.led. v e

' IS stacked in open piles, so as to permit the free

cil‘c » !
Dile(‘i”?tlon of air, for three to five months. The ties a;r(i:
' such a manner as will permit of good air cirewia

flicient exposure

e
n
to Qaind at the same time not allow su e
DrOperSe Checking. It requires from 6 to 10 mor:1er £
) ! 1 : n
Piling tfeqseason ties. Fig. F shows the ma

ant. The

buildli‘lg' A is a general view of the Trenton pl Biler
i1 N8S, reading from the left to right, are the
Th ’cmachine shop, boiler house, office and retortfh‘?::;?;
ton ‘:'?pany also owns its own tie camp, north of 78
* Which it organized in order to get hard wood ties. .
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:fhe trestlelike structure in Fig. D is the convever
running out from the block mill. The sawn blocks are
carried out on this conveyer. Chutes will be noticed run-
ning from the conveyer to the cars, and when the cars
are pulled into place under these chutes, trap doors are
opened in the conveyer just over the chutes and the cars
are filled. In the background of Fig. D can be seen larve
tanks for storing oil, holding 150,000 gallons each. ¥

Creosote oil, the preservative used at the Trenton
plant, is defined scientifically as any and all distillate oils
boiling between 200° and 400° C. which are obtained by
straight distillation from tars consisting principally of
compounds belonging to the aromatic series and contain-
ing well-defined amounts of phenoloids. Or, to be less
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Fig. F.—Tie stacking yard.

technical, creosote oil might be defined as a distillate from
the tar which is produced as a by-product in the manu-
facture of coal gas from bituminous coal by the retort
method ; or a distillate from the tar which is produced as
a by-product in the manufacture of coke from bituminous
coal in by-product ovens; or a distillate obtained from a
mixture of these two kinds of tar.

Creosote oil is highly antiseptic and thoroughly pro-
tects the timber against fungus growths. For ties, eight
to twelve pounds per cubic foot (about 214 gallons per
tie) is left in the timber, while for paving blocks from six-"
teen to twenty pounds per cubic foot is left in. Creosote
oil may have a preservative value from physical properties
as well as from its antiseptic or poisonous nature. This
is especially true when applied to paving blocks. It may
be capable of adhering to the cell walls and fibre of the
wood with such permanency as to prevent conditions
favorable for the development of elements destructive to
timber. With the idea of obtaining the greatest preven-
tion, both chemically and physically, pure coal-tar of low
carbon content is frequently mixed with the creosote oil.

During the past few months there threatened to be
a serious shortage of creosote oil on this continent owing
to the war in Europe, but the release by the British gov-
ernment of a number of cargoes of creosote oil has helped
the situation for the time being at least. England and
Germany are the leading producers of creosote oil dis-
tilled from coke-oven coal-tar. When coke is manufac-
tured in bee-hive ovens the coal-tar is burned in the pro-
cess. On this continent most coke ovens are of the bee-
hive type, while in Europe they are of the by-product
type. Therefore we are largely dependent on Europe for
our supply of coal-tar and creosote. The only by-product
ovens in Canada are at Sydney, N.S., and Sault Ste.
Marie, Ont. A bee-hive oven costs only about one-third
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or one-fourth as much as a by-product oven, which ex-
plains the popularity of the bee-hive ovens. The quality
of coal for coking in Europe is not so good as on this
continent, and requires the by-product oven in order to
make the greatest quantity and best grade of coke.
Therefore the use of the more expensive by-product oven
is not altogether a matter of choice in Europe.

Creosote oil is one of the fractions of crude coal-tar
obtained by its distillation. It is the fraction coming off
between the benzol and carbolic acid compounds, which
come off at low temperatures, and the pitch, which re-
mains in the still at the highest temperatures. Coal-gas
tar usually has a high percentage of free carbon which
should be filtered out, or otherwise removed, before such
tar is ever mixed with creosote oil. Refined coal-tar is
often added to the creosote oil in preparing it for use in
wood preservation, as the treatment is more permanent
when the mixture is used than when only creosote oils of
low specific gravity are used, as there is a marked
evaporation of the low-boiling fraction of the creosote oil.
The coal-tar and the creosote oil, when mixed, combine
thoroughly, and cannot be separated again, either
physically or chemically.

Up to the present only wood block and ties have been
treated at Trenton, but it is expected to treat timber for
station and outdoor platforms; switch ties; dimension
timbers ; decking ; flooring for docks, bridges, fire halls,
warehouses and heavy manufacturing plants; crossing
planks; fence posts; signal poles; snow fences; piling;
mine props; telegraph and telephone poles; cross arms;

. mine timbers; tie plugs; wooden pipe; and all material

for breakwater and marine work.

The first ties ever treated in eastern Canada from
Canadian timber were creosoted at the Trenton plant
last month for the Toronto, Hamilton and Buffalo Rail-
way. The only woods used so far have been beech, birch
and maple for ties, and southern yellow pine and N orway
pine for wood block, but spruce, tamarack, fir, hemlock
and other woods will probably be treated later on.

Special attention will be given to the treatment of
mine props, as timbers for use in mines decay very readily,
owing to ideal conditions of moisture and temperature
for fungus growth. Much of the failure of mine props
now attributed to breaking and splitting is due primarily
to rot. This can be prevented, and the original strength
of the timber maintained, by creosoting or otherwise pre-
serving it. The creosoting of mine timbers is not so ex-
pensive as come other forms of creosoting, because it is
not necessary to obtain such great penetration. The uni-
formity of temperature and moisture in mines, and the
lack of exposure to the direct rays of the sun, result in
no checking taking place, so that it is not necessary to
get such deep penetration. A much lighter treatment than
is given other timbers will therefore prove satisfactory.
But this does not necessarily mean that any merely super-
ficial treatment is sufficient.

The difference in strength between untreated and
treated ties and timbers, except in the case of those
treated with heavy oils which protect the timber from
excessive moisture and add to its strength, is so slight
as to be of no importance. This assumes that ties and
timbers are properly treated and not injured by steaming
or excessive heat during treatment. The drier that wood
is kept, in ties and timbers, the stronger and better
service they render.

The very great value derived from the treatment of
wood is not only the prevention of the rot which makes
the wood useless. The treatment maintains the original
strength of the timber, especially in the case of ties
treated with oil, and causes it to resist mechanical
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abrasion and wear longer. F urthermore, when ties are
properly seasoned before treatment and preserved with
creosote oil, the oil resists moisture and prevents the ties
from becoming soft and spongy.

The added life due to creosoting depends upon the
quality of treatment, and upon the kind of timber and the
manner in which it is used. It is only fair to say, how-
ever, that creosoted ties will last from three to five times
as long as untreated ties, while the cost of treatment
does not double the cost of the tie. Therefore the great
saving in the use of treated instead of untreated ties is
apparent. This saving is even more pronounced in the
case of other timbers.

— oo
NEW SAFETY AND DETONATING FUSE.

October of the American Institute of Mining En-
gineers, Mr. Harrison Souder, of Cornwall, Pa.
directs attention to a safety detonating fuse by the
use of which he claims misfires in blasting may be elimi-
nated and safety in blasting operations provided. The
detonator, which is known as the Cordeau detonant, i
sold under the name of Cordeau-Bickford, and consisfs o
a lead tube 5 to 6 mm. in diameter, filled with trinitro-
toluene. It is applicable to all classes of mining, but 15
of especial value in connection with deep-hole blasting i
open-cut mine or quarries, or any operations where 2
large number of holes are to be shot at one time. Aft‘?;
detailing the superior results obtained with the use of t!”f
fuse in actual practice, the author summarizes its peculi@
advantages as follows: he
(1) There is no danger in handling or storage of t
fuse. It cannot be exploded by friction, fire, or ordinary
shock. It requires the use of a strong blasting cap Prg'
perly attached to explode it. In blasting charged hole s’
the cap or exploder can be applied outside the hole, tl}:e
avoiding the danger of burned powder caused by Slile
spit from ordinary fuse; also any risk of accident Wi
tamping and the risk from a portion of an unexplo ‘;n
charge accompanied by a cap remaining in the debris fro
a blast is entirely obviated. <
(2) The average rate of speed of this fuse is estims s
to be close to 17,000 feet per second, so that when it ;
used, the explosion charge is detonated instantly throug
out its entire length, instead of at one point as is the ¢2
with the blasting cap or electric exploder. P
(3) It is known that the speed of an explosive 4
creases as the explosion wave travels away from the 2
tonator. That the powder in a hole has the strongest ¢
plosive effect around the exploder is evident from 44 ean
amination of the face of the bank after a shot. This co
be demonstrated also by placing sticks of dynamite y
the ground end for end, about 6 inches apart, with the Cﬂs
in the first stick. The explosive force gradually les;eesf
until it finally ceases to progress, leaving the fart
stick unexploded. i
By using this fuse, the charge is detonated ms,t:,
taneously throughout its entire length. This results _'n d
saving of about 10 per cent. of explosives as detel'fmnot
By results obtained at Cornwall and elsewhere. It 'S.te”
affected by heat, cold, or moisture, and lasts indefinl
without deterioration. 1ain®
It is wound in continuous lengths on spools Con, ds
ing 100, 200, or 300 feet each, and weighs about 7 PO e
per 100 feet.
without restrictions except that it shall not be P2
with other high explosives.

IN a paper presented at the Pittsburg meeting in

ated

It is accepted by transportation COmpiked,l '
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THE COST OF POWER AS A FACTOR N
LOCATING INDUSTRIES.

By H. E. M. Kensit, M.Can.Soc.C.E.

i ahove.title implies a subject that is of interest
to every progressive city in Canada. There is a
very general impression that the cost of power is
duStriea largely determinix}g factor in inducing most in-
e S to select a Io9atlon, and constant repetition _of
vesti alm has caused its general acceptance. Little in-
of th;:satézn' appears .to be madf.:, however, as to the pasxs
imp()rt h‘?f’ in which industries the cost' of power is an
Power ag] t item and as to what proportion the cost of
€Xpe ears to the total cost of production or total
nses.
Counzilll]ls if“Prevssion_ leads cities, which means the
on ex R power in any particular year, to.embark
PrOVidI‘)enSlve and in many cases doubtful projects for
kno“,llgg cheap power, without having any definite
tiong €dge as to what industries the general local con.dl-
impm.tw ill make it possible to locate, or of the relative
ance of cheap power to such industries.
faw ;I];he questions of distribution facilities, proximity of
Matte aterials, extent of labor market, etc., are awkward
ang t;S that cannot be controlled by that year's council,
is decigy are, therefore, left in the‘ backgr.ound, whlle_ dlt
ea ed. to eénter on some extensive project to provide
all rip hPOwer in the hope that this will make everything
ady 8ht and produce a rush of industries anxious to take
antage of jt,
ressed upon

he fallacy of this view has been imp
riences and has led

e wri ;

him vtmter by various personal expe
Pow. O collect a large amount of data on the cost of
' t of manu-

er in g 1
aCtur‘ In different industries. A large amoun r
Statj Ting data has also recently become available in the
flSStlcs Issued by the United States and Canadian
sOurus bureaus, the Ontario Bureau of Labor and other
aVerceS’ and it is, therefore, possible to tab.ulate the
in aarﬁe Proportionate costs of many different }ndulst:.les
. Saerito gi ximate idea of their relative

“’poftance_ glve an appro
Comparison of these statistics by such factors 28
ct and the

the
"ati.:,per cent. of wages to gross value of prgdu -
of the value of the product to the capital employ

A . A in the two
¢ whil appreciably in :
6 £ ile the figures vary app if the average 15

u .
tak:;rlgs In some individual industries, 1f b
dusty; Ver a considerable number of mxscellaneouls1 o
fore :.s they are in very close agreement and that, t ethe
Oie he conditions are not widely different. On oy
factop the United States statistics are the most sfatltfe
Meanjy, to work to, because the explanation given od 5
actly 88 Of the terms, the precautions taken an -
What the headings include, is much more comp

ah, Pec fic H ittle
l 1 than i S, It anOIVCS some lit
Or mn the Othel i i & for

Sho to dlg out the ficures and giv :
-tﬂé vCV::; ut the tables t}%at follow are dedu?ed dlrecttir?g
"tere SUs figures, the only assumptions bemg.the ra

assy, ed anq depreciation on the sta

empl*"yed.prlce per h.p.-year for the state
tries will atta.lch
o its population
spective of the

ted capital and an
d horse-power

the %Certa;n number and class of indus
and ;)thves to every town in proportion t
Cogt ¢ ¥ l0cal conditions, entirely irre
of power 2 d
b, S o¢h industries in a town of 5,000 PUlat‘on W;u‘llr
anq 3’_’ a ')"iCk-yard, steam laundry, machine shop,el oa-
tors’ e‘tSt mill, planing mill, mineral water factory, ;"a
€ When it reaches 12,000 or 15,000 there may
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be added, still without regard to cost of power, further
factories of the same class and in addition a foundry
brewery, sash and door factory, tent and mattress factory:
etc. At 50,000 population, and still without regard to
cost o{ power, there would probably be, in addition to the
foregoing, some or all of the following: box-works;
abattoir and cold storage, harness factory, soap works,
creamery, show-case factory, etc.

_ The results are so general that a little investigation
will ‘sa'msfy anyone that they are obtained under normal
conditions irrespective of the cost of power.

The reason can be clearly seen from Table 1. on con-
sideration of the percentage cost of power, compared to
other items of expense incurred by miscellaneous medium
sized industries. It will be seen that at the assumed
figure of $50 per h.p. year the highest figure for the cost
of power in per cent. of total costs is under 6% and the
average is 3%. :

The intention in this and the following tables is to
give a fairly approximate idea of the proportion that the
cost of power bears to the other items of expense, not to
attempt to give an exact figure of the cost of the power
itself, which must vary in each case in each industry.

Before proceeding further it will be well to explain
the basis on which this table is constructed, so that those
interested can make any allowances they see fit.

The total capital employed is given in the census re-
ports for each group of industries and it is specified that
the expenses given do not include interest and depreciation.

““Materials’’ include all raw materials, mill supplies
and containers. It also includes (as given in the census
reports) fuel, rent of power and heat; and fuel includes
all fuel used whether for heat, light or power or for pro-
cess of manufacture.

Salaries and wages include labor for power and this
latter cannot be given separately.

Power. The census returns show the primary power
employed in each industry, b.ut do not give the cost of
power separately, this being included in ‘‘materials’’ and
in wages, as above stated. The cost assumed for power
has, therefore, been deducted from the amount given in
the census reports for materials and the amount so de-
ducted represents only fuel, oil, stores and water and
rented power, or the equivalents. The writer finds that
the average proportion of costs of producing power in
from a large number of individual cases where

factories, ¢
the costs were accurately kept, is as follows:
PR il s §evien sty w38 3. v 00 bion oimie 'y + - 50.00%
Oil, stores AN WAL s eieis s oo stavs orsisis iaterts 4.25%
Wages cococeccce: e TS | S L e 17.00%
Repairs e T S e 3 o 4.25%
Interest and depreciation on power plant at 10%
on investment .....eeeeeieanias F P 25.00%
100.00%

To correctly show the percentage cost of power it
would therefore be necessary to correct the interest and
depreciation column and t!le salaries an.d wages column
shown in the tables. ’I:hxs can be easily done for any
particular case but to do it to the whole of the table on an
assumed cost of power would d.lm.mlsh the value of the
original figures. Fu'rthe.rmore, it is not necessary to do
so to support the contention as to the low percentage cost
of power in misoellaneou.s industries.

If, for instance, taking the averages of the columns,
power at $s0 represents 3% of the total costs and we

that power costs 25% more or less than $50, this

assume
will only be 25% of 3% or 0.75% on the total cost taken
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as 100%, but 25% on wages or materials would be 5.7%
and 13.5% respectively on the total costs.

The method by which Table I. is figured is shown
by the following sample calculation :

Census Figures for Totals per Establishment.

ATy DO SOEDOWET Tarstsl s <jaiorseisis n s Sate ahataiatsne 69.5
Eapitaliinvesbed: Wi S wte s T e $68,500
Expenses— :
el e G (s R e G e O Dl R e 16,250
Materials (including power) ............... 45,200
Viseelianeorst e il i SR N Il T 75240
From which the following is deduced:
Interest and depreciation, say 12%....$ 8,220 10.7%
Salaries and wapes . s aes L i el 16,250 21.2%
Power : 69.5 h.p. @ $50 per h.p.-year.. 3,475 4.6%
Raw material and general supplies .... 41,378 54-0%
Miseellanefusian st o 7,240 9.5%

$76,563 100.0%

The relative position of industries as power users can
be obtained in a different manner and is shown in Table

II. Columns 1, 2 and 3 are calculated direct from the -

census figures. The last or fourth column is an arbitrary
attempt to establish a numerical rating, and while objec-
tions may be made to the method, it does establish clearly
which industries may be classed as using a relatively
large amount of power on the three principal bases. For
instance, it is obvious that the cost of power must be a
more serious consideration to numbers 27 and 28 than
to numbers 3 and 4.

Some of these industries using relatively large
amounts of power are shown in Table III. in a similar
manner to those in Table I. It would not do to assume
a figure of $50 per h.p. year for all these because in some
cases this would be prohibitively expensive power.

Steam power for blast furnaces costs about $70,
with gas engines using blast furnace gas from $30 to
$40. In cement mills the power required is relatively

Table 1.—Percentage Cost of Power in Miscellaneous
Industries. Power Assumed at $50 per h.p.-year.

Interest
and .- Power 3
deprecia- Salaries at $50 . Raw  Miscel-

tion and per materials, laneous.
at 12% wages. h.p.- etc.
on year.
capital.
% % % % %
Boots and shoes.. 9.8 43:3 1% 41.4 337
Breweries ...... 2.7 16.7 4.5 20307 304
Canning and pre-

SEEVANES 5s oo 9.2 17.3 2.6 62.7 8.2
Carriages, wagons 13.0 28.2 2.5 49.1 7.2
Clothigg = vdviise. 5.4 24.8 0.4 E6.5 | 11200
Creameries - ..... 3l g 1.9 86. 3.2
Farm implements 20.7 26.0 3. g2’ w2

4 2
Flour & grist mills 4.8 e Rl Lo (gt o i Bt 3
Foundry and ma-

chine shops .. 14.4 330 3.4 39.4 9.8
Burnititre 'L 9.5 43.8 3.9 34.6 8.2
Lumber, saw and

planing mills.. 5.9  34.5 5.9 42.3 T11.4
Meat packing ... 3.4 £33 0.3 87.8 3.2
Paints and varnish 10.0 15.a 243 6161 w410
Woollen goods .. 11.8 18.8 4.1 60.2 ST

10.2 22.6 3.0 54.5 .7

~ 30. Carbide of calcium 37.4 1241 14.
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very large but their large plants and good load factof
give them low costs and several concerns buy hydr?'
electric power at cheap rates. Pulp mills are usually 18
districts where water power is available at $18 to $3°
per h.p.-year. The figures for cost of power have there
fore been chosen accordingly to give an approximate idea

.of the relative cost of power in each case.

Looking at these large power-using industries from
the location point of view, it will readily be seen that
while the cost of power is a serious consideration, mattets
of raw material, labor market and- distribution facilitie$
are still more serious and that it would require a g09
deal in addition to cheap power to determine thelf
location.

Table 11.—Relative Position of Industries as Power Users:

Horse Power. Relative
1. 2. 3. Use of
Industry. Per Per $1000 Power

Per $1000 Value of -Averag?
Capita. Capital. Product. of 1,28
- “Clothing =50 il 0.14 ' 0.16 . o.07 . o:dc
Boots and shoes .. 0.45 Q.43 . 1010 0.36
Canning and pre-
SCENING | K nbite e blars 1.13 0.68 0.52 o.78

[SIC

2

4. Meat packing .... 1.92 o0.55 o0.0z 082
5. Foundries and ma-

chinelishops s v 2 1.40 0.57 0.71 0.89
6. Farm implements.. 1.66 0.39 0.68 09!
7. Car-shops, railroad 0.98 I:23 0.72 0.98
8. Carriages & wagons 1I.52 0.72 0.79 1.04
9. Paints & varnishes 2.55 0.56 0.45 1.13
10" HUEDItUTe . . - %o o his 1.54 '0.98  0.93 1.15
11. Electrical machinery

and apparatus .... I.5I 0.60 1.41 1.17
12. Woollen mills .... 2.07 o0.84 083 125
13. Smelting, lead ... 3.45 o.20 o0.16 1.33
14. Creameries ...... 3.22 1.42 0.37 1.67
15. Petroleum refining 5.45 o.50 0.38 2!
16. Breweries ....... s.20 o056 o093 223
r7. Cotfon .mijlls’’, .5 s 3.35 1.58 206 233
18. Grindstones ..... 372 116 3.38 275
19. Lumber, sawing and g6

planing mills ..... 3.62 R 2.46 2
20. Bricks and tiles... 3.99 1.95 3.68 325
210 Chemicals 2o il %.50 1.34 1.7 3-54
22. Smelting, copper . 9.40 1.42  0.42 375
23. Iron and steel roll- ! \

ingsmillstee DTN 8.1 2.09 2.13 4'1I
24. Sugar and molasses 10.70 1.05 0.58 '14
25. Oil and cotton seed 9.00 2.17 1.30 4%8
26. Flour & grist mills 12.90 2.44 0.97 .83
2%7. Portland cement .. 12.6 1.98 5.9 6. ;
28. Paper & wood pulp 16.0 3.19 4.86 8";
29. Blast furnaces .... 27.2 2.41 3.00 ;‘:'27

; e
In this connection it is of interest to COUS.lder tll:,.
proportion of power owned by and the proportio? rotal
chased by industries. The census summaries of the tage
power used in all industries show that the Qercen 202
owned by the establishments using it is 97% 10 Cf:lf‘n of
and 9o% in the United States, so that the pro_Portlo the
purchased power is still quite small in relation otfal
whole and there must still be a very wide field for cen
station power. ction
It is also of interest to observe the large PrOPOnad:l_
of power, other than water power, used in bot % Ha
and the United States, by industries that are esSef:wh'ich
large users of power. This is shown in Table v, '
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E:l‘éezxthle total prim.ary power qwned by the e§tablisllxnents
cludes electric motors driven by that primary power.
A Or’(li‘il:i abo‘{e particular§ appear to indicate clearly t.hat
comparatriz Emscellaneous' 1ndu§tr1es the cost qf power is a
Where th ely small consideration, that evcn in industries
ik e cost of _power is a large proportion of the tqtal

, other considerations of raw material, distribution

aciliti ,
ities and labor market are of even greater importance.

T

able III.—Percentage Costs in Industries Using Large
Amounts of Power.

Power.

; Miscel-
laneous.

Salaries
and Per Dep

Wages H.P. o ¢
Year. i

o gy e

Interest and
Depreciation
at 12 9 on
Capital.
Raw
Materials,
etc

Blast %
h _furnaces. 13.9 7.4 35 O 66.3 2.6
oftmlcal§ vovo 16,5 25280 5550 S0kS 47.6 8.6
Ort?n ihills ., 12,8 205 (0SS 51.7 5.0
Ollisnd cement 30.2 25.4 35 17-4 21.9 5.1
g mIHS ol II.9 18_7 50 10_3 54.7 4‘4

0od pulp and

e Ih.1 - 17.6 25" X1e4 46.4 7-5
Table 1V.—Class of Power Used in Large In%usstries.

Canada,
Census 1911

Other Water Other
Power. Power.
[ 0

Censu's 1‘909.

Industry:
Water

Power. Power.

% % % %
40.0

' W
| Posgd pulp and paper.. 94.0 6.0 60.0
arb.a"d cement .....- 2.3 977 ;
mellt('ie of calcium .... 3.2 968. .-
e T e
t and steel products 0.8 99:-2 0.0 /+100
o B 4808 - ERE " HAEA 75-6
un":]‘;eand grist mills... 52.0 48.0 31.0 69.0
IPEOnCts) iRl 19.3 8o.7 5.0 95-0

1y :
.nhirse Is no question that very cheap power has los:gted
Weye tries at certain points where the other condztz;ns
e lalso favorable, but it is extremely dom‘xbtful whether
Ortarge sums spent by municipalities 10 competitive
Prody.  °, Attract industries by the offer of cheap povl;/er
UCe any tangible results, except where the other

esse i o g0
act:)]tla!s predominate and really form the deciding
IS in locating the industry. :

————
BRITISH LOCOMOTIVE EXPO

Notw; T Fogep
m ithstanding the war, the British 1
'e?inel\'hibit, upoi thee whole, sati results for the
€Xpo onths ended September 30
Wit Tted to that date having been £2,029,502; afs Colmpazi’re1
£1,430.2,062,316 in the corresponding period © [1\9 B’ntina
took o7/ in the corresponding period of 1012 rhgje e
to tp ritish locomotives in the first nine mz_)nths of this 3;11
‘3’33 value of £603,766, as compared with £499,254 2
ot ’e32' his result must be € .
tereg C;lr_ren{] disorganization 0 the A}Igengnag
8Tess 1, 2 Jowever in British India that the ]
ST ) ) the Colonia
the demand is observable, the value ooth, Serigrin

RTS.

np,

Tts havi

a8 ¢ aving heen as follows to September 3

lgéz UMpared with the corresponding periods of 1913 2%

3 Bric.01al Groy 1014 1013- 101e;
Eng;}}: Sog.th Agica ....... £ 6?1,699 5 96’83:) '5;33’333
B s Ddia 1,322,082 71192 e
It 'alla e R ey s 338,861 1237,019

i SRR 430,050 !

acCOlﬂxtbe seen that purchases of locomotives upon AusterrachE
?nfavor ave bheen good this year. he war may ﬁ:.(lt e
ar j; rable influence upon Australian de‘{elopmirr‘]téon

as not had much effect.—Engineering
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THE ROYAL ENGINEERS OF THE BRITISH ARMY,

By Geo. Laidler.

ploxed ip the field of war on the construction of

fortifications, earthworks and batteries for besieging

defences. In modern times, however, the applica-
tion of scientific devices to warfare has given rise to many
minor branches of military engineering in addition to the
primary duties of fortification and siegecraft, such as the
field telegraph service, the flying corps, the construction
of temporary roads and bridges for the transport of an
army; also works which more properly belong to the
realm of civil engineering, such as surveying, the con-
struction of permanent military buildings, railways, piers
etc. All these branches require special knowledge anci
consequently the ‘‘field companies’’ and ‘‘fortress ’com-
panies’’ represent the application of their arm to works
of offence and defence in field and siege warfare.

It is difficult to distinguish between military and
civil engineers in early modern history, for all engineers
acted as builders of defensible strongholds, as well as
makers and manipulators of engines of war for attacking
and defending them. The annals of the science of glori-
fication record artists, architects and soldiers as being
responsible for the design and construction of the various
systems. Artillery naturally became just one branch of
military engineering; in fact, the word ‘‘engine’’ which
at the time of Chaucer meant ‘‘natural talent,” “in.

FROM the earliest times, engineers have been em-

or 7 1=

vention,”’ (corresponding to the latin “‘engenium’’ from
which it is derived) was formerly used especially to de-
note a weapon of war, such as the catapult or battering-
ram.

By the middle of the thirteenth century there was in
England an organized military body of skilled workmen
controlled by a ‘‘chief engineer.”” At the siege of Calais
in 1347 this corps consisted of masons, carpenters, smiths,
tentmakers, miners, armourers, gunners and artillerymen.
When Harfleur was besieged in 1415 the chief engineer
was designated ‘‘master of the King’s works, guns and
ordnance,”’ and his men numbered 500, including 21 foot
archers. About 1450 the engineer branch had developed
into the Office of Ordnance, whose duty was to administer
all matters connected with fortifications, artillery and

ordnance stores.

Henry VIIL employed many engineers to construct
coast defences around England, and also added to the
anization a body of pioneers under trenchmasters, to
clear and repair roads and to remove obstacles to 'the
march of troops. Up to 1715 the commander of an
ordnance train was nearly always an engineer, but after
that date it was decided to separate the artillery from the
It afterwards became common for the officers
to hold commissions in foot regiments in
k in the corps of engineers.

org

engineers.
of engineers
addition to their ran

In 1757 all engineer officers were gazetted to army
as well as engineer rank—chief engineer as colonel of
foot and so down the scale to practitioners as ensigns
(second lieutenants). In 1782 the engineer grades except
that of chief engineer were abolished. Ten years later a
small corps was formed, and in 1787 the designation
«“Royal’’ was conferred upon it.

In 1802 the title of Chief Engineer was changed to
Inspector-General of Fortifications, and from this time
up to the conclusion of the Crimean War many augmen-
tations took place on account of the widely increasing
duties which devolved upon the officers.



1

672 THE CANADIAN ENGINEER !

In 1772 the formation at Gibraltar of the ‘‘Company
of Soldier Artificers,”’” officered by Royal Engineers, was
authorized, and in 1787 the ““Corps of Royal Military
Artificers’’ was established at home. In 1813 its title was
changed to the ‘‘Royal Sappers and Miners,”’ doubtless
on account of the intrenching and subterranean nature of
much of its work. In 1856, after the Crimean War, it
was incorporated with the ‘‘Corps of Royal Engineers,”’
by whom it had always been officered. There is a School
of Military Engineering at Chatham, England, (the head-
quarters of the corps) where officers are trained, and
where the official textbooks on military engineering are
compiled.

The ordinary strength of the regular Royal Engineers
of the British Army is about 10,000 officers and men, with
mounted and dismounted sections. The territorial and
overseas forces also include a proportional complement
of Engineers. The privates (called ‘“‘sappers’) in the
regular Royal Engineers are generally skilled artisans.
They are trained in tactics and the use of the rifle and are
paid at a higher rate than infantrymen. The utility of
this important branch of the service has frequently been
shown in the course of the present war, especially on
demolitions, entanglements and bridges.

R —
DRAINAGE STRUCTURES.*

By W. E. Atkinson,
State Highway Engineer of Louisiana.

N determining the length of bridges and spans between
I bents and piers and the size of culverts, consideration

is given to the maximum rainfall, amount of run-off,

average slope of ground of drainage area, seepage,
etc., as included in the same factors governing similar
structures under railroad construction. After determin-
ing the required opening for waterway, the factor govern-
ing the required strength or carrying power of the struc-
ture is determined, so far as it is possible, upon the maxi-
mum load the structure is likely to be subjected during
its bonded life. As to the bonded life of structures of
this character, it is figured that they should last until
bonds or taxes voted for the construction of same are
retired, all structures being computed, however, to safely
carry a minimum live load of not less than ten tons, plus
50 per cent. impact and a factor of safety of four.

Standard Plans.—It has been the policy of the high-
way commission of Louisiana to construct, wherever
funds and conditions will permit, permanent structures
and adopt uniform and standard plans for bridges and
culverts for any particular highway project. However,
oftentimes different désigns are necessary to meet exist-
ing conditions. The type and design of bridges, whether
they be of wood, concrete, or masonry, etc., are deter-
mined largely by the amount of funds available, and the
character and nature of soil for foundation.

Due to the alluvial character of the soil, with the ex-
ception of some sections in the northern part of the State,
there are instances where it is not safe nor economical to
construct the arch type of concrete bridges; even with
some of our girder and slab bridges, it oftentimes becomes
necessary to provide pile foundations for the piers, abut-
ments and wing walls. In some places it is necessary for
these piles to be of concrete instead of wood on account
of many reclamation projects, now under way, lowering
the ground water which would become detrimental to the
latter type of construction.

* From a paper read at the Fourth American Road
Congress, Atlanta, Ga., Nov. g to 14, 1014.
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Uniform Design.—We have found it advantageous
and economical to provide, where conditions will permit,
a uniform design for all drainage structures, especially
for those of concrete construction, that the contractor
may use the same drainage forms over and over, per-
mitting thereby much lower bids per cubic yard on such
work  than otherwise under a system of non-uniform
standard designs for such structures, and in addition,
many times permitting, without greater cost, greater
waterway opening than theoretically computed, resulting
in a larger factor of safety, and often providing for some
unprecedented rainfall or cloudburst not anticipated. In
addition to concrete bridges, the department is building
many wooden bridges, both of creosoted and uncreosoted
materials ; this character of construction predominating i
some parishes due to lack of funds for more permanent
construction.

Types of Culverts.—The department has installed
several types of culverts, that of vitrified clay, cement,
concrete, cast iron, wood, corrugated galvanized iron
etc., the type of construction being governed by the avail-
able funds and topographical features together with char-
acter of soil encountered in foundation. However, wheré
practicable, concrete has always been recommended.

At many places, however, we have found it imprac:
ticable and not economical to use concrete culverts an
others of a monolithic character, especially in some ©
the bayous and coulees. In one place in particular, it 15
recalled, where the foundation in one bayou was so poof
that a strip 2 in. x 2 in. x 16 ft. was pushed down its full
length in the bottom of the bayou, and could have beé?
pushed farther if the strip had been longer. This bayo!
was 250 ft. wide across the top and 25 ft. deep, and the
only opening necessary was that of an equalizer with a7
area of some 28 sq. ft. to be fllled over with earth, thereby
making a bridge of earth and of an equalizer. The
equalizer installed at this particular location was a 10
gauge 6-ft. diam. corrugated galvanized iron pipe culvert
The entire ¢cost of this combination bridge, if it may be 5‘;
termed, amounted to $2,059.27, including an item ©
$215.73 for riprap, whereas to have bridged the bayo!
with concrete, or to have attempted to build a concref€
culvert, would have made the cost very much in excess
of this amount.

Due to debris, drift wood, and other extraneou’
matter, our highway department has adopted a p?hcy
not to install any culverts of less than 18 in. in dia™
where possible, it preferring that they should be not less
than 24 in. in diam. Experience has shown that culve
of these sizes have proven more satisfactory and give
better service, requiring less maintenance both for l'oar
and culvert at such places than when culverts of Smallee
diameter are used, even though the smaller culverts ar
ample to carry the water, due to the ineffectiveness of
latter from drift choking and filling them up.

— ewme

PACIFIC GREAT EASTERN RAILWAY
CONSTRUCTION. 1

The British Columbia Government has decided to guarag_
tee bonds to enable the Pacific Great Eastern Railway %n_
pany to float a loan of $5,000,000, to provide for further c 3
struction.

— e ;
0!
The American Society for Testing Material has .added ;n
its specifications for reinforcing steel rolled from billets: B
intermediate grade between the structural and hard graulti-
The new grade has a yield-point of 40,000 1bs.. and an
mate tensile strength of from 70,000 to 85,000 lbs.
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THINTIE

THE ROYAL CANADIAN INSTITUTE AND
SCIENTIFIC RESEARCH.

Canaz:[i‘;nliran-k Arnoldi, K.C., President of the Royal
4 matyre nstitute, has anpounced that the Institute, with
. and -comprehensive knowledge of the fact that
Munity & SclitleS and -Vvelfare of every member of the com-
e advan the attainment of efficiency are b‘ound up_thh
With in;‘?ement. of the scheme of co-operation of science
establish ustry, is _abf)ut to undertake to promote the
aduste flnt;;t within itself of a Bureau of- Scientific aqd
is Opena] esearch. As'Professor Haultam.observes, in
retyr etter commending the procedure, it marks the
n of the Institute to the channel molded for it in the

Mind .
s of its founders over half a century ago-.

makes cience and Industry must co-operate if Canada is to
dustri any material advance in the readjustment of in-
al greatness, of which this war is the curtain-raiser.

e i 1f1 . .
'ésitauthersmes have long realized this, and have not
3 ed to extend offers to co-operate with the Institute
ly in England,

in
t elrt: }ﬁnove. But, in (.jz.ma(.la, as previous 1
dustrialas been SOz disinclination on the part of the in-
ich S and business man to embrace the advantages
N0t hee cience has proffered. On the other hand, it has
Cien(‘en the enemy’s militarism but the co-operation of
County with German industry that has placed that
Tmay Whﬁre it is industrially. Enemy though it is, the

n nation has given the world a great lesson.

ing CDOW“ i.n the University of Pittsburg, there is near-
trig) Ompletion a home for the Mellen Institute.of Indus-
esearch and School of Specific Industries. It will

Proy;
. !de ample accommodation for seventy researchers be-
Industrial

i
fellzsw:hc'commodaﬂon for graduate courses.
are co 1ps COn.Stitute the basis of the system, and thes'e
aintenstantly I”C_Teasing in amounts subscribed for their
€re to“gnce by industrialists. We have not the space
althy, h‘?Sc.rlb? the system as fully as we_would like ; for
ame gh in its infancy the Institute has gained world-wide
tl.erugh its investigation of the Smoke Problem.

0? ]; to state at this juncture that there is every indi-
Which Ol a successful start on the road to the ideal for
: it is striving. This ideal may be read from the

o
OScription Onithe dogid
“This building is dedicated to the service of
merican Industry and to young men who
estine their life-work to the Industries; the
f?al being Ideal Industry, which will give to
broader opportunities for purposeful lives:
tes of the Faculty of Ap-
g of the University of
hemselves and have
ineering research.
ration of the
btained in a
blished, be

Catj

Dliedln a.quiet way the gradua
Oront, clence and Engineerin
ﬁnanCeO raised a fund among t
e md a considerable amount of eng
the Un(-)vem?ﬂt has had the closest €0-0pe€
Tecent tversity of Toronto, and the results 0
found Y completed fellowship will, when pu
very valuable. -
fific ihe Royal Canadian Institute, in its revival of scien-
Wal‘mnvesngation in relation to Industry, will .reCfanlre
doypy support from the scientific world, and there 18 little
g in e the organization will make a credlt?ble s’;ho;v:-
Manyf mak.mg Canadian industry more efficient in 1ts
acturing practices.
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LAYING CONCRETE ON THE LEVEL.

Mr. Geo. H. Gooderham, chairman of the Toronto
Hamilton Highway Commission, is quoted in the dail-
press as haymg answered in the following way somz
criticisms directed against his action in appointing as
chief engineer of the proposed highway, an engineergwh
is not a Canadian: A &

“I received no less than three hundred applica-
tions for the position, some from engineers from
Toronto and Hamilton ; but there was not one amon
them who had the necessary qualifications for th%
work. Some were capable of building a 20-story
building, but none were capable of laying concrete
on the level.”’

The layman’s intelligence and knowledge of present
conditions is no doubt responsible for his belief that of
those 300 applications the majority at least were from
Canadian engineers; that the applicants felt qualified in
technical ability and practical experience to undertake
the responsibility of laying a concrete road, and that, con-
sidering the present prostration of engineering worl,< the
proposed piece of construction must have attracted, the
attention of many of our engineers, of broad éngineering
experience and careful training.

It is painful, in view of the wide publicity and en-
dorsation that has been given the whole project in the
technical, trade and daily press, since its inception, that
engineers of this country should be the objects of s’uch a
remark from an individual who, by virtue of his position
should know better. It points once more to the questiOn:
able silence on the part of the engineer respecting his
profession and his achievements therein. His ability to
lay concrete on the level should not be so conscientiously
shielded from the gentle gaze of the interested public.

As for the appointee, who is also a capable engineer
it is no doubt of some little concern to him if the chair:
man of the commission knows as little about engineering
and engineers in their relation to concrete road building

as the above quotation implies.

————————

REINFORCED-CONCRETE FACTORY BUILDINGS.
A paper to be read by F. W. Dean at the coming
convention of the American Society of Mechanical En-
gineers (Dec. 1 to 4) presents the advantages of the use
of reinforced concrete for the use of factory buildings
such as fire-resisting qualities, great window area ané
good lighting, and also some of the disadvantages,. It
s out that regular mill construction buildings

have shown their fire-resisting qualities when properly
designed. The best methods of finishing the floors are
discussed and also the application of wood as a wearing
floor above the concrete. The difficulties of fastening
shafting hangers and machinery are brought out and the
extra cost of drafting in consequence of this, as well as
the great care required in making provision for every-
thing to be installed. The different methods of construct-
ing floors and the different forms of ceilings are taken u
and’ also the relative costs of concrete and regular miﬁ

construction buildings.
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“CO-OPERATION BETWEEN SCIENCE AND
INDUSTRY.”

An Open Letter to Frank Arnoldi, Esq., K.C., President
of the Royal Canadian Institute.

Congratulations, sir, not so much on the addition of
the word ‘‘Royal’’ to the title of the Institute, which in
itself is no small thing, but on the goal towards which,
as we now recognize, that was but a step.

‘‘Co-operation Between Science and Industry in
Canada,’’ recently issued over your signature, will be
read with interest by engineers everywhere and they will
recognize and appreciate the partial return of the Institute
to its old love.

The study of nature to woo from her the knowledge
of her secrets is one thing and this knowledge may be
called Science, or Pure Science, or Exact Science. To
convert this knowledge to the use and convenience of
man is another thing. It is sometimes called Applied
Science, but it is really Engineering. It is the new form
of the old struggle with nature to make her work for
man. This struggle has been aided, has been entirely

changed by the knowledge supplied by the sciences, but

the knowledge is but a weapon and much lies in the
wielding of it before nature is compelled to yield in useful-
ness. This wielding for the community is Engineering.
The methods of the Engineer are scientific methods, but
they are very different from the scientific methods that
produced the weapons. It is Engineering that makes the
weapons useful.

You are seeking methods of developing this En-
gineering aid. You are pleased to consider yourself
neither a scientist nor an Engineer, but you belong to
that profession which has a broader and at the same time
a more intimate view of the real needs of the community
than any other other, and you have chosen to lead back
the Institute to the lines favored by its founders. The
Royal Charter of 1851 stated the objects of its incorpora-
tion to be ‘‘more particularly for promoting the acquisi-
tion of those branches of knowledge which are connected
with the professions of surveying, engineering and archi-
tecture.”” The aims of the Institute show the conven-
tionalized symbols of Engineering and its founder was an
Engineer, but for more than a generation the Institute
has departed from the lines laid down for it, and the
tangible results have been meagre compared with the
promise of the future. Our congratulations on the return
to the original trail.

Yours faithfully,

H. E. T. HAULTAIN.

——

C.N.R. SHOPS AT PORT MANN, B.C.

The buildings for the proposed machine shops and
repair plant of the Canadian Northern Railway at Port
Mann, about 16 miles from Vancouver, were completed
some months ago and equipment is now being installed.
The buildings are practically all of reinforced concrete
construction with wood and steel roof trusses. The main
erection and repair shop is 276 x 143 ft. and is laid out
with two main bays. The other buildings include a 15-
stall round house, a large storehouse, an 8o-ft. turntable,
an 80,000-gallon steel water tank mounted on a steel
tower, and housing and boarding accommodation for
about 150 men. The bay of the main structure devoted
to repair shop has a 3o0-ft. elevated platform running the

Volume 27.

full length of the building to be used for purposes of light
repair. Both bays are served by 10-ton travelling cranes.
An electrically operated pair of jacks with spacing
capacity of 25 to 45 ft. is being installed for the manipula-
tion of locomotives. The drill, lathe and other equipment
are of the most modern types.

—_——————————

SANITATION AND THE WAR.

At a recent meeting of the Canadian Club of
Toronto, Dr. John A. Amyot, director of the Provincial
Board of Health, pronounced sanitation as the most vital
factor in a modern military campaign and corroborated
his statement by reference to war fatalities in the past-
Where efficient precautionary measures against disease
had not existed, fatalities had been overwhelmingly more
numerous as the result of epidemics of sickness than from
the destructive forces of the enemy. :

It was stated that in the South African war 12,60
men and non-commissioned officers had died from disease,
while only 7,000 had died from wounds. In the American
Civil War the northern army lost 102,000 men, an
20,000 of that number died from disease. Going back t0
the Crimean War, during 6 months, from October, 1854
to March, 1855, there were 52,000 men in the hospitals
and only 3,800 of that number had been disabled bY
wounds.

The Russo-Japanese War very stoutly emphasized
what sanitation in war meant. By rigid measures, cO%*
ditions as outlined above were reversed and less than 257
of those who met death, died from disease. :

The speaker pointed out the work of the Army Medi-
cal Service Corps—to keep men fit and to return as many
sick and disabled persons as possible to the firing line:
It was stated that before the time of antiseptic surgery
the mortality in cases of amputation and injuries to lower
extremities on the field of battle was as high as 90/
and that it has now been reduced to as low as 5%.

He expressed the great difficulty in the present W4’
to be that the armies were of such a mixed nature that
the difficulties attending complete sanitation on such 2
gigantic scale are enormous.

Dr. Amyot paid due attention to the problem of waté!
supply and remarked that in war the army always assu
water in a new district to be impure, until it had bee’
proved to be otherwise.

—— > —

GOVERNMENT DRY DOCK AT SELKIRK,
MANITOBA.

Late in October the Department of Public WorkSv
Ottawa, completed at Selkirk, Man., the construction
a $100,000 dry dock. The capacity of the dock is 1'5?:
tons, and it is of sufficient size to handle a vessel 250 ft.
in length. The cradle is 192 ft. long in itself, and 208 o
over all. Its width is 52 ft. It has been constructed 'y
two parts in order to provide for repairing two S
vessels simultaneously.

The dry dock is operated by a 150 h.p. motor- %}:
it the dock cradle is raised or lowered on a track extenhe
ing 525 ft., or to any depth necessary for hoisting y y
craft to be repaired. The hoisting is accomplishe e
chains. The cradle is chiefly of steel construction, W=~
the dock walls are both of concrete. The Crandle E!;
gineering Co., of Boston, were the contractors. InS iy
tion work was carried out by the Canadian Inspection
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i Coast to Coast
Tt

C.P,;ﬁtgl;"dgbe’ Alta. .The Lethbridge-Weyburn line of the
woo"sioikout 67 miles of steel still.to be laid.
98 the Tnsor l' H-B-—l.\’[r. F. T. Gutelius, general manager
of the Vall Colgn}al le:way: states that the finished portion
colonia] ¢ ey Railway will likely be taken over by the Inter-
o before the end of the month.
e ne;tc\;afllcouver,. B.C.—Work is progressing rapidly on
B o tpl ano T?rldge. Naylor Bros. are the contractors,
i ru.sh'o have it completed early in December. This firm
ing to completion a new wharf at Dundarave.

Coas‘:a;‘:_zgv‘?r’ B.C. ; A large suction dredge of the Pac?ﬁc
work at Pitgl‘rllg Co. is doing a large amount .of reclamation
"0 ft, in de i;,anf{ beach. The fill, which varies from 3 to
13 bein lp , will aggregate about 100,000 cubic yards, and
T g placed at the rate of about 3,500 cubic yards per day.
engin:::';m, ont.—During the season Mr. Frank Ba'rber,
south of Er the §0unt_\' of York, has constructed two bridges
One gt W.HIOthlll, one at Newmarket, one at Schomber‘g,
there ig - OWd'ale, and another on the Dawes Road, while
arkh one still under construction between Scarboro and
am,
v e';:;-'i‘:on’ ant.— Complete estimates
five diﬁe:ers of the Hvdro-Electric Pow on fo
ties of T'elnt schemes of radials to connect the municipali-
Yimer illsonburg, Brownsville, Springfield, Port Burwell,
il‘clude and ’_BelmOIlt vsfith St. Thomas and T.ondon. T'hey
Tevenu' uildings, equipment, and all data as to probable
R € and cost of operation,
t“.eenel‘;e'smke. 5.0 The . deuble: thicle GEeTHE CHREEREEES
apg%dﬂ'elstoke and Taft, and also between Kamloops agd
, each about 25 miles in length, will soon be 1n

Opera .

t 3

ion. The double-track system over the mew bridges
peration,

CrOSS-

ln > . . . .

Rivingg the Harrison and Pitt Rivers s/ now dni

Teek continuous double trackage from Vancouver to Ruby
».a distance of 83 miles.

Eds
Alber Monton, Alta.—It is stated tha

Way

have been prepared
rer Commission for

t before the war the

t Fupn
2 government acquired over $12,000.000 for use in rail-
received from guar-

anteeflozs_t]r“Ction. This sum had been ) 4
(2 appl?l way securities and had not been paid up. It is to
WeStern ;d to the Canadian Northern. Crmadlfm North-
nd g » Edmonton, Dunvegan and British Columbia, Alberta

reat Waterways, and the Lacombe and Blindman Valley

Ailways,
Va y
o 7 Ncouver, B.C.—As announced in August 27th 1ssue
with an article

escri;ti:””adia” Engineer in connection ] X
SOuver 1\; of the proposed Second Narrows ?rldge at Van-
as be:e- W R'alph Modjeski, consulting engineer, Chicago.
0, 1o N retained by the Burrard Inlet Tunnel and.Brldge
str“Ctio:m”_on the three designs and tenders.for its co(:il-
f the Co. It is e.xDPthed that this report will be 1 the hands
: wln":npany in the course of a few days. . -
iy Conne pes, hflan. Grading for the construction rax1 az
.« Nov, ction with the Shoal Lake aqueduct was complete
N D:mbor 4th to mile o, and the remainder of the line
70 mi] °r cent completed. Track-laving i completed for over
Rive, > And ballasting for over 60 miles. In the Brokenllz?a;
in

. lver d.
" itch 4,400 lineal feet has been constructed, resu
at the railway Cross-

s onsj
ng }?erab]y lowering the water level
te:; telephone line over the entire system has been

comme
3 M°’|trea|. Que.—The newly-opened Montreal pranch of
: ited, will give employ-

or
Men¢ tod Motor Co. of Canada, Limi
Cog about 200 men. The factory has been erected at 2
an area of 150X 160 ft.

a
bout $300.000. and covers
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It is four stories in height, but h i i

more stories, should the btlsiness adserlr)lz(:; cifs‘imﬁ)vtol :;dd o
of the plant is the flat concrete roof, surro.unded be' il
pet, and to be used for testing cars after they tha l;)ara—
assembled. The building has been designed with tlf e
of obtaining a maximum of light for the workers Ao

Winnipeg, Man.—In connection with the Shoal Lak

aqueduct scheme of the Greater Winnipeg Water Distri ta :
dyke 5,070 ft. in length has been constructed to divert itk
siderable quantity of water from the Falcon River ba i)
of its dark color owing to muskeg effluent (see 7/e ,Caneaczgyse
Engineer, October 23rd, 1013, page 606). Since its cmn
struction the color density of the water in this s’e-ction }?n'
been very noticeably reduced. On October gth tests gave t;s
water a color density of 186. Recently similar tests ave
it a color density of 9, quite unnoticeable in a glass of witere

vancouver, B.C.—The Pacific Great Eastern Railroad
r construction from Vancouver to Prince George, 48<;
is in operation from North Vancouver to Whitecliffe
12.7 miles, The line is under construction from this poin;
to Squamish, at the head of Howe Sound, and is in  operaion
h of Squamish, via Cheakamus, on about 20 miles. The
grading work is finished to Lillooet, 100 miles from Van-
and track-laying is now under way. It is ex-
g and ballasting on this section will
The remaining section from Lillooet
he Grand Trunk Pacific is all

unde
miles,

nort

couver,
pected that track-layin
be finished this year.
north to Prince George on t

under contract.
pitt River, B.C.—A large reclamation scheme is now

nearing completion at Pitt Meadows, in the Fraser Valley,
at an expenditure of approximately $200,000. The scheme,
r agricultural and market-garden purposes,
has entailed a large amount of dvking and drainage, the
former necessitated by the tides which flowed over the land,
and the latter by its extremely Jevel surface. A dvke 12 miles
in length, 10 ft. in height and 6 ft. wide at the top, equipped
with flood-gates, key-ditch and pumping equipment, was
constructed at a cost of about $100,000. The drainage work
has included about 40 miles of ditching. The era of sys-
tematic dyking and drainage is beginning in British Col-
Another scheme is under way in the municipality
s noted in last week’s issue. The lands
Fraser River Valley are the most pro-

inaugurated fo

umbia.
of Richmond, a
already dvked in the
ductive in British Columbia.

North Vvancouver, B.C.—North Vancouver gets its main
supply from Lynn Creek, to the north-east of the city. This
supply is abundant at present, but is not absolutely reliable,
fears being occasionally expressed that an exceptionally dry
year OT 2 devasting forest fire might produce a shortage in
the watershed. To overcome this, the city decided upon a
scheme three years ago to increase the supply by the con-
struction of a storage reservoir at Rice Lake, the work en-
tailing the deepening of the lake and the clearing of its
banks. When finished it will have a storage capacity of about
150,000 million gallons of water. The cost is estimated at

about $175,000-
At the present
comes through an

time the water supply from Lynn Creek
intake pipe 16 in. diam., with a fall of
180 ft. to Rice TLake below it. This pipe delivers some 6%
millions of gallons of water daily. From the lake a shaft
is driven through the mountain 1.000 ft. long to connect
the lake with the city system, This shaft is 6 ft. wide by
» ft. high and has cost approximately $25,000, and through
this the necessary pipes are laid, while a flume has also been
constructed therein to carry away the debris from the bottom
of the lake, which is being sluiced out. When a survey was
taken of the lake some four vears ago it was found that the
bottom was covered with silt, logs and other debris to a

depth of from 5 to 10 ft.




676 THE CANADIAN ENGINEER

_PERSONAL.

W. S. DINGMAN has been appointed water commis-
sioner of Stratford, Ont., to succeed J. D. Barnett, resigned.

J. L. McKEE has been appointed superintendent of the
St. Thomas (Ontario) division of the Michigan Central
Railway.

G. C. BATEMAN, Toronto, tas been appointed con-
sulting mining engineer to the Long Lake Gold Mines, near
Sudbury, Ont.

W. A. McLEAN, Engineer of Highways for Ontario, will
be a speaker at the coming convention of the Union of Mani-
toba Municipalities, to be held at St. Boniface, November
24th, 25th and 26th.

FRANK E. LATHE, B.A., B.Sc., has been appointed
lecturer in metallurgy at the University of Toronto. Mr.
Lathe, who is a graduate of McGill University, Montreal,
resigned a position on the technical staff of the Granby
Smelter (B.C.) to accept the appointment.

J. H. BILLINGS, B.A.Sc., a graduate in mechanical
engineering of the University of Toronto, was, at the out-
break of the war, on his way to Germany to take a course
of study at the University of Berlin. He is now at the Massa-
chusetts Institute of Technology taking a course for a mas-
ter’s degree in mechanical engineering.

A. G. CHRISTIE, B.A. Sc., has resigned his position
as assistant professor of steam engineering in the University
of Wisconsin to accept a similar professorship in the en-
gineering department of Johns Hopkins University. Prof.
Christie is a graduate in engineering of the University of
Toronto, and is the author of a valuable series of articles
on the design of central heating systems, appearing in 7 /e
Canadian Engineer in July, 1013.

T. C. KEEFER, C.E., C.M.G., LL.D., twice president
of the Canadian Society of Civil Engineers, an honorary
member of the Canadian Society and the American Society
of Civil Engineers and of the Institution of Civil Engineers
of Great Britain, celebrated his ninety-fourth birthday on
November 4th. Mr. Keefer was born in Thorold, Ontario,
educated at Upper Canada College, and has had a notable
and distinguished engineering career.

J. VIPOND DAVIES, Vice-President of Jacobs and
Davies, Inc., Consulting Engineers of Montreal and New
York, was awarded on November 3rd, by the Institution of
Civil Engineers, London, England, the Telford gold medal
of that Institution for his paper on the ‘“Extensions of the
Hudson River Tunnels of the Hudson and Manhattan Rail-
rcad.” The Telford medal dates back to the year 1835, funds
for it having been bequeathed to the Institution by the cele-
brated engineer, Thomas Telford, its first president (1820-
1035).

—  eca»>eo
.

AMERICAN CONCRETE INSTITUTE.

The 11th annual convention of the Institute will be held
in Chicago, Tll., February oth to r2th, 1915. This convention
will mark the completion of the tenth yvear of the existence
of the Institute, and an especially interesting and profitable
program is being arranged. The sessions will be at 10 a.m.,
3 pm, and 8 p.m. The following is a summary of the
program :—

Concrete Roads, Sidewalks and Bridges.—Important
papers and discussions relating to the status of concrete
road construction will be presented, and special attention
given to costs, repairs and maintenance. (Tuesday, Feb. oth.)

Concrete and Reinforced Concrete Tests and Design.—
Discussion of the very important column tests made by the
Institute at Pittsburgh, tests of buildings, and other matters
of current ¢pecial interest. (Wednesday, Feb. roth.)
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Concrete in Art and Architecture,—Discussion of archi-
tectural design in concrete, dimension and art concrete stone,
treatment of surfaces, etc. (Thursday, Feb. r1th.)

Plant Management and Costs.—This day will be devoted
to concreting plants, covering plant management and costs:
the design and cost of wood and metal forms, and the
methods of placing, proportioning and selection of concreté
(Friday, Feb. 12th.)

——

materials.

CHANGE IN A PROMINENT CONSULTING
ENGINEERING FIRM.

Dr. J. A. L. Waddell and Mr. John TLvle Harrington an
nounce the dissolution of the firm of Waddell and Harring:
ton. The firm’s business will be conducted as usual till the
conclugion of its affairs in July, 1015, except that it is a¢
cepting no new commissions. Dr. Waddell will give hi5
attention to special engineering and financial matters am
to important advisory work, Mr. Harrington will be joine!
by the firm’s Associate Engineers, Mr. E. E. Howard an
Mr. Louis R. Ash, in the establishment of the firm of Har-
rington, Howard and Ash, Kansas City, Mo.

—-———

INTERNATIONAL IRRIGATION CONGRESS.

The new officers of the International Irrigation Congress
are: J. B. Case, Abilene, Kan., president; Arthur Hookels
Spokane, Wash., secretary; J. S. Dennis, of Calgary, first
vice-president; Richard Burges, of El Paso, Tex., secon
vice-president; J. F. Hinkle, of Permiston, Cal., third vice
president; Kert Grunwald, of Denver, fourth vice-president’
and George A. Smith, of Salt Lake City, fifth vice-presiden®

—_—-———

COMING MEETINGS.

WASHINGTON STATE GOOD ROADS ASSOCIA
TION.—Convention to be held at Spokane, Wash., Novern:l’ef
18th, 10th, and 2oth. Secretary, M. D. Lechey, Alaska Buil
ing, Seattle, Wash. ’

ANNUAL MEETING, AMERICAN SOCIETY OF ME-
CHANICAL ENGINEERS.—The annual meeting of - t5°
American Society of Mechanical Engineers will be held 1
New York, December 1st to 4th, 1914. Secretary, Calvin
Rice, 20 West 30th Street, New York.

AMERICAN ROAD BUILDERS ASSOCIATION-
Eleventh Annual Convention; fifth American Good Road?
Congress, and 6th Annual Exhibition of Machinery and M#
terials. International Amphitheatre, Chicago, Ill., Dece®
ber 14th to 18th, 1914. Secretary, E. L. Powers, 150 Nassa’
Street, New York, N.Y. i

CANADIAN NATIONAL CLAY PRODUCTS ASSOSH
TION.—Annual Convention to be held at the King Edwa! '
Hotel in Toronto, January 26, 27, and 28, 1915. Secretary, g
C. Keith, 32 Colborne Street, Toronto. ]

EIGHTH CHICAGO CEMENT SHOW.—To be held i
the Coliseum, Chicago, Ill, from February 1oth to 17
1915. Cement Products Exhibition Co., J. P. Beck, Genera;
Manager, 208 La Salle Street, Chicago.

AMERICAN WATERWORKS ASSOCIATION. — T
35th annual convention, to be held in Cincinnati, Ohio, !
toth to 14th, 1015. Secretary, J. M. Diven, 47 State Stfeea
Troy, N.Y. !

SOCIETY FOR THE PROMOTION OF ENGINEE
ING EDUCATION.—Annual meeting to be held at the 10"
State College, Ames, Iowa, June 22nd to 2s5th, 1015. Sec™
tary, F. L. Bishop, University of Pittsburgh, Pittsburgh,



