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THE WINNIPEG-SHOAL LAKE AQUEDUCT

—_—

) THE 95-MILE WATER SUPPLY LINE FOR THE GREATER WINNIPEG WATER DISTRICT—
ENGINEERING FEATURES OF THE PROPOSED ROUTE AND THE DESIGN THROUGHOUT

HE Administration Board of the Greater Winnipeg
Water District has not been tardy in getting
down to action in the matter of the proposed

B CSUPP'Iy of water from Shoal Lake for Wiﬂmpeg-
lishe, “"@dian Engineer, in September 11th issue, pub-
€d the salient points of the report of Messrs. Hering,
in:ta ™s and Fuertes, the board of consulting engineers
fucted on May zoth, 1913, to submit a report on the

October 16th, this journal announced the appointment of
Mr. Jas. H. Fuertes as consulting engineer, and Mr. W.
G. Chace, as chief'engineer, also the formation of a board
of commissioners with Mr. R. H. Reynolds as the first
appointed commissioner, with others to follow at an early
date. The same issue published a special announcement
to contractors relative to tenders for the proposed work,
and at the present time the ground is being examined
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f the Greater Winnipeg Water District Aqueduct.

along the proposed route, the contractors taking advant-
age of the season’s remaining permissible weather. A
study of Fig. 1 will familiarize the reader with the magni-
tude of the scheme.

The main engineering features of the work for im-
mediate construction constitute :— Y

1. A dyke and channel for the diversion of the Falcon
River into Snowshoe Bay.

2. A concrete masonry aqueduct, having a corltinuous
down grade for 84.73 miles from an intake at Indian Bay
to a point about one mile east of Transcona, the aqued}xct
to have a capacity of 85,000,000 gallons of water daily.
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3. A pipe 5 feet in diameter, extending from the end
of the masonry of the concrete aqueduct, most of the way
through streets to Victoria Park on the west side of the
Red River in Winnipeg, this pipe to be of steel except
under the Red River, where cast-iron pipe laid in a tunnel
is recommended.

S Sl

l

Fig. 2.—Location of Intake and Falcon River Diversion.

4. A 48-inch cast-iron pipe through the streets of
Winnipeg from Victoria Park to the McPhillips Street
reservoirs! This pipe line will have a capacity of 25,-
000,000 gallons daily.

The Falcon River Diversion.—The water of Falcon
River, which connects Falcon Lake to Indian Bay, is
darkly colored, containing a considerable quantity of
muskeg water. The proposed dyke, which will be 5,070
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Fig. 3.—Details of Aqueduct Foundation, and Section of
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feet in length, is to divert this water southward to a pro-
posed channel, 3,300 feet long, 35 feet wide and 7 feet
deep, which will form an outlet through a shoulder of
marshy land only a few feet above the water level, into
Snowshoe Bay, where there will be no liability of this
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discolored water becoming associated with the water
surrounding the intake in Indian Bay. Fig. 2 illustrates
this_diversion, and Fig. 3 gives a typical cross-section ©
the proposed embankment. ~ The report estimates t

Falcon River diversion to cost in the neighborhood o
$120,700.
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- The Concrete Aqueduct.—The concrete aqueducty tg
be 447,330 feet in length, extending from Shoal Lake€
the site of a proposed reservoir, one mile east of Tee’s
cona, is shown in profile in Fig. 4, and various cro
sections are given in Fig. 5. The location of its iﬂtake;
as denoted in Fig. 2, is at the northwesterly cornef d
Indian Bay, where the shore is of a rocky natureé The
where the water is of moderately receding depth- 0
intake will be provided with control gates and scr®
chamber on shore, and will be protected from any of
terial which may drift along the shore, by piers, ol el X
side, extending out 150 feet into deep water. e,is
perts’ report suggests, as an alternative to these pie ;
the laying of a large submerged conduit to bring
water from a point, distant about 150 feet from sho
The gate and screen chamber will be of liberal area‘ﬂ)
necessitate as little fall as practicable of the water =
the bay to the aqueduct. Details of the design ar€ ot
in hand, except that the report recommends the use %
least two sluice gates, not less than 5 feet wide 2%
feet high, and screens with a total length of not less e
5o feet, and a height extending from the top of the 29°
duct to the surface of the water. #

¢

With respect to the advisability of using Concrﬂd"
masonry in the construction of the aqueduct, aPPrehetcﬁ
ing the disintegrating effect of the presence of sulph? :
and sulphuretted hydrogen in certain soils, they b
adverse to durability, unless the concrete is smoot L ats
pervious, and able to resist these deteriorating 2o jeg A
the experts had chemical analyses made of the MU=
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Waters, and of the materials forming the muskegs and
Underlying soils. These investigations covered both the
tam‘entian formation which underlies the greater part of
€ length of the aqueduct, and the limestone which oc-
EUrs towards its westerly end. The results show that the
Ulphates ang sulphuretted hydrogen were not present 1n
€ former and in minute quantities only in the latter.
she method adopted of constructing the aqueduct in a
allow trench, permitting of the drainage of the mus-
“8s nearly as low as the bottom of the aqueduct, v‘./ill
t oW very little ground water to come in contact with
¢ concrete. The report doubly emphasizes the use of
890d materials as a further safeguard against any in-

lurious effects.
whi :_01‘ the first g miles of the route the land.through
andc the aqueduct will pass is higher than Ind_lan Bay,
. DNecessitates a deep summit cut, for gravity ﬂqw.
'S Is shown to advantage in Fig. 4. From this point
ch ‘gradient is quite variable, altHou_gh d.own-grade all
S ay to Transcona; hence the varying s.lzes and crqSS-
romons *of the aqueduct, as shown in Fig. 5, ranging
One 10 feet wide and g feet in height with a sec-
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tio . .
24l area of 73.6 sq. ft., with a hydraulic radius of 2.33

fee . .
t (used at the summit cut where there is a low gradient)

sone 5 feet high and 5 feet wide, with 20.9 Q- fté
es~sech°n) and a hydraulic radius of 1.24 feet use
rive:e the gradient is highest. ~The profile shows fou‘;

Crossings, viz., Falcon, Birch, Whitemouth an

r .
i Chhead Rivers, where the aqueduct 1s depressed and

r
OEInforced’ and is provided with waste weirs ar.ld blow-
‘the .F ] ese crossings require special con.structfc;nl.) i‘f
l]uireda ¥0n River depression a pile foundation will be A
1 or about 6oo feet, and the depression 1tse1f wb
s,ufﬁgo feet in length. The top of t.he aqueduct will (;
bOats entl}' low in the water to permit o.f thfa passage .o-
fore % light draft. The depressed portion is to be';lel}l)l
Onsiq With steel, and the concrete walls thereat wi e
" J€rably thicker than under ordinary circumstances.
hi;l;he depressions and strquthened se.:ctfons aa;'f
‘thoy, hmomh and Brokenhead Rivers are sxmxlar,.
“’herge for a part of the distance at tl}e latter crossmg:
tion the muskeg is too steep to permit of the ccmstl‘u.?e
ang 4 ¢ Aqueduct upon a solid natural bottom, a P! i
ing _ber foundation will be required. At this cross
for aso" and through the low-land on either side of 1;
istance of 13,000 feet, the circular form ©

Cro
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aqueduct reinforced with steel has also been adopted, so
that this portion will withstand the pressure resulting
from building it 10 feet or more below the regular grade
line, The diameter of this particular section is 7.2 feet.
At Birch River there is the alternative of carrying the
aqueduct over, instead of below, the surface of the water.

At the waste weirs, provision will be made to dispose
of any excess of water over the capacity of the pipe line,
leading from Transcona into Winnipeg, which might ac-
cidentally be permitted to enter the aqueduct at Indian
Bay. This may be accomplished by placing stop-planks
across the aqueduct to stop or throttle the flow through
it.  Blow-offs, other than at the locations mentioned
above, will be placed where opportunity offers, being
convenient for use during the construction of the aque-
duct, and while it is being repaired, and to be used in
emergencies when the aqueduct is in service.

For the last 26,000 feet of the concrete reservoir
leading toward Transcona, the section of aqueduct to be
used is designed to withstand the internal pressure that
will develop when it is necessary, at some time in the
future, to build a large reservoir there, and to provide a
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pumping station. This portion of the aqueduct has been
designed of circular form, 8 feet in diameter, and pro-
vided with steel reinforcement.  The section shown in
Fig. 6 is designed to withstand the pressure due to 20
feet of water. :

As the aqueduct, with the exception of the reinforced
portions above mentioned and some other short lengths
at river crossings, is not expected to stand any consider-
able upward pressure on the arch, measures are to be
taken to prevent the opening of the sluice gates at Indian
Bay to a height which will permit a quantity of water to
enter the aqueduct much, if any, in excess of the rate of
25,000,000 gallons daily, which is the limit of the ca-
pacity of the pipe line leading from Transcona to the
city reservoirs. The waste-weirs already mentioned will
act as a further safeguard in permitting the discharge
into the crossed streams of excess of water.

The concrete mix recommended for the construction
of the aqueduct, for strength, permanency, and water-
tightness, is one of Portland cement, two of sand, and
four parts of screened gravel. To prevent transverse
cracks in the structure, the precaution is to be taken of
building in sections not more than 20 feet in length, and
where one section joins another, a steel bar about 3 inches
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by 1}{ inches will be inserted to act asa water-stop, and
prevent leakage at these joints.

It will be noted in the cross-sections of the aqueduct
that in each case there is a central wooden box drain and a
platform consisting of two thicknesses of 1-inch boards,
the upper one being fluted on the under side to furnish
channels in which the water may flow from the side to
the drain. This arrangement is shown in Fig. 3. The
platform furnishes a dry bottom upon which the concrete
bottom of the aqueduct will be built and kept dry until
it has had time to set. Although the drawing shows a
double platform, a single board with grooves in each edge
may be used where there is but little water to be taken
care of. The boards are to be bedded in sand.

The Steel Pipe Line.—From the end of the concrete
aqueduct, near Transcona, a 3-foot pipe line 43,200 feet
in length, will convey the supply as far as Red River.
This pipe will be of rivetted steel, 3§ of an inch in thick-
ness. At its upper end a valve it to be provided for
shutting off the supply, while above and below this valve
there will be branches, each provided with a valve to be
used in the future in connection with the reservoir and

20
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The remaining 12,000 feet of pipe to McPhillips
Street reservoir is to be laid for almost the entire lengt
in the city streets, and a 48-in. cast-iron pipe has beet
adopted. This for the reason that steel is less desirable
in city streets than cast-iron pipe, and that a pipe larger
than 4 feet in diameter interferes too seriously with other
structures. The pipes which are to be laid in the streets
will be laid to such a depth as to permit a 4-foot covering
of earth. :

East of Transcona, where the aqueduct will not
follow the streets, but will be laid through the.ope?
country, a cheaper and more expeditious plan will
adopted of building it in a shallow trench from 3 to 4 feet
deep, where practicable, and covering it to a depth Of 4
feet with an earthen banking, the top width of thc
will be at least 8 feet, and nowhere less than the ins! 8
width of the aqueduct, so as to make the slopes of the
embankment 2 horizontal to 1 vertical.

Gradients.—For a distance of 33,000 feet (6,26 miles)
from Indian Bay, the gradient of the aqueduct has been
made so low that is falls only .11 of a foot in 1,000. */
low gradient was adopted for this distance to diminis
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Fig. 5.—Cross-sections of Aqueduct.

pumping station to be installed when the 25,000,000-
gallon supply to the city becomes inadequate.

Where the pipe crosses the Seine River, a new street
has been projected, the design of which provides for the
erection of a 3o0-foot arched culvert, filling over it with
earth, and it is intended to lay the steel pipe in this earth.

The Cast-iron Pipe Section.—Reaching the Red
River, a tunnel extending about goo feet horizontally
across the river from a shaft in Victoria Park to a corre-
sponding shaft in the opposite side, each 75 feet in depth,
will carry the supply in a 6o0-inch cast-iron pipe, 1.9
inches thick, and provided with a special bell about 15
inches long, so designed as to permit the joints between
the pipe lengths to be caulked from the inside with lead
wool. The tunnel is to be of only sufficient diameter to
permit the placing of the pipe. This provides a minimum
of 6 ft. 3 in., although the average diameter, owing to
the irregularities in blasting, will be considerably more.

All spaces between the pipe and the sides of the
tunnel are to be filled with concrete, as far as it is prac-
ticable to place concrete, and the remaining space is to
be filled by pumping in cement grout, the aim in using
such thick pipe and in filling all spaces with concrete or
cement grout being to make absolutely secure this por-
tion of the pipe line which will be inaccessible unless the
water is shut off, and the pipe is emptied by pumping.

the depth of the summit cut and is the most econOmical
gradient, all things considered. As stated, the aqueduc
through this section is g feet high and 10 feet wide.

For the next 25,000 feet (4.74 miles), the fall pe:
1,000 is .25 of a foot. The large sized aqueduct, 9
high and 10 feet wide, is continued for 15,000 feet f t]pS
distance and a smaller aqueduct, 8 feet high and 9 N
wide, for the remainder of the distance. This desig® ¢
the result of hydraulic computations, which show th?
with these sections of the aqueduct as planned 85,000’0;:0
gallons daily will flow through the aqueduct when
water in the bay is 3.75 feet below high-water level,
vided the water has such a free entrance through the 111
take and gate and screen chamber that it does not 2
more than..z5 of a foot in passing through them.

pro

Beyond the three portions of aqueduct above descrll;
ed, the gradient of the aqueduct has been made to foll§ 1
approximately parallel with the surface of the grOUnd 0
the way to its end near Transcona, and a size has i
adopted for each gradient, with a few exceptions wh 3
would give the aqueduct the standard capacity of 85
000,000 gallons per day.

The quantity of water which will flow through
reinforced section of aqueduct, used for the last 2 ’oo;
feet, will not depend upon the gradient of the aq“edu

W
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:Zself, t_’llt upon the hydraulic gradient available when a
SErvoir is built east of Transcona, and its size has been
S:’mputeq accordingly. = Somewhat similar}y, the next
tioﬁ por tions of the aqueduct east of the reinforced por-
» Covering a total length of 46,000 feet, have been
ade a little larger than the size due to the gradient of
% €Se portions, on account of the possible back water
€ct from the proposed reservoir.

i &nt The flow through the pipe line is, of course, depe.nd-

of t}‘:POI} the hydraulic gradient and not upon the g.'radler.lt
o € Pipes. For a flow of 25,000,000 gallons daily, this
.81 Unts to .37 of a foot per 1,000 in the 5-foo.t pipe and
fal (;f]a foot per 1,000 in the 4-foot pipe, making a total
Voire LU8h these pipes of the McPhillips Street reser-
S of 26 feet. :

Vari Table 1. gives various statistics relating to the
Ous portions of the aqueduct, including lengths,

Table I.—Lengths, Slopes, Elevations and Dime
Street Reservoi
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gradients, elevations and dimensions of the different
sections.

To. T. R. Deacon, mayor, is to be accredited a great
deal of the developments which the City of Winnipeg has
experienced this year in the interests of a better and a
safer supply of water. The city engineer, H. N. Ruttan,
has been one of the strongest advocates of the Shoal
Lake scheme, and it wa#s largely through his persistent
emphasis last year that the thorough and accurate in-
vestigation of the project was made, as the prospective
cost had vied so strenuously with the very desirable
qualities of Shoal Lake as a source of supply as to render
the proposition an apparently prohibitive one.

In a succeeding issue The Canadian Engineer will
describe the extensions which were recommended by the
Board of Consulting Engineers, to be provided when the
increased consumption of water renders the capacity of
the pipe lines inadequate.

nsions of the Various Sections of the Aqueduct from the McPhillips
rs in Winnipeg to Shoal Lake.

flotat Distance
2?1Rl\edscel:i:ci)li1.i—gs Leg?”’ i ‘ per gr;’dient at Remarks
F section. Height Width 1,000 end of section.
et Miles Feet Feet Feet feet Feet i : LT
o o 41.31 High water in McPhillips Street
Reservoirs.
12,000 2.2 in. diam. C. I. Pipe 0.81 5I1.03 These slopfes and elevations are
56,100 10.62 ;::?gg gin. diam. Steel Pipe = 0.37 67.35} fgr a discharge through 'the
82,100 15.55 26.000 8 in. diam. Rein. Conc. 0.02§5 68.00 pipes of 25,000,000 .gals. dally.
56,100  10.62 : 61.00 Proposed high water in reservoir
east of Transcona.
82,100 15.55 8.0 8.0 0.29 68.54 This slope based on 85,000,c00
! 4 gallons daily.
Elevation of
inside of
aqueduct
bottom at end
of section )
82,100 15.55 83.0 Beginning of grade conduit.
13,100  27.42 31,000 2.5 8.5 0.32 72.92
128,100 24.26 15,000 6.4 7.4 0.70 .83.42
141,600 ,6.8; 13,500 5.7 6.4 ¥.28 100.02
86,100  29.57 14,500 5.1 5.1 2.83 141.05
165,100 31.28 9,000 5.8 6.7 1.00 Igo.os
229’700 43.54  64,600* 6.6 7-6. 0-54 ;Ig'gg
25500 46.69 16,800 53 57 L
2,500 . 49.71 16,000 6is7 77 059 g-g
306,500 58.65 44,000 V.4 8.4 0.30 238.10
392)500 . 74.34 86,000 6.3 7.3 >.69 207 .44
445,400 84.35 52,000 7.3 8.3 0.32 312.37
455,400 86.25 PR 3.0 9.0 0.24 316.57%7
g0 o8.09 15000 9.0 f0 Bl I o
: 0. 324.
Sogﬁgg ggg; 32’92? o 15 0.00 324.00 Gate and screen chamber.

*13,000 ft. of this length at Brokenhead
RS0 o = T

TUNNEL THROUGH JURA MOUNTAINS.

River Crossing is 7.2 ft. in diameter and reinforced.

i 3
land, l(l)e Mont q'0r Tunnel, between France and Switzer-
Years . Which boring operations were begun nearly three
80, was pierced recently. The two boring gangs

adVan ci
and sh
Qulate

which

o ; b
:k hands, Tt was found that the engineers had cal
i € cutting with the greatest accuracy. The tunnel,
S three anq three-quarter miles long, penetrates

U8 from the Swiss and French side respectively, met

through the Jura Mountains, from Gresne to Vallerbe, thus
obviating a seven-mile detour by Pontarlio. It should have
been completed two months ago, according to contract, the
work, however, being delayed by the tapping of a number of
springs, which had to be pumped dry. The flow of water at
one time reached 2,200 gallons a second. It is hoped that
the new line will be opened early next vear.
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SPECIFICATIONS FOR CONCRETE MASONRY IN
HIGHWAY BRIDGES.

N September 11th issue of The Canadian Engine.er
there appeared under the heading ‘‘Typical Specifi-
cation for Steel Highway Bridges,”” a portion of a
set of typical specifications igsued by the Department

of Agriculture of the United States. The bulletin con-
tains, in addition, a few specifications governing the use
of concrete in masonry. Generally, it requires the con-
crete to be prepared and mixed in very strict accordan_ce
with specifications and plans, the cement to be of satis-
factory standard conforming with Government specifica-
tions,_ not to contain lumps or any indications of exposure.

Aggregate.—The sand is required to consist of dry,
clean, quartz grains and not to contain more than 5 per
cent. of clay, loam, or other foreign materials. The
grains shall be well graded and of such size that all will
pass a -inch mesh screen and not more than 20 per
cent. will pass a No. 50 sieve.

The coarse aggregate may consist of either broken
stone or gravel. Stone shall be sound, hard, and tough,
broken to the sizes hereinafter specified, and when used
shall be free from foreign material. No weathered or
disintegrated material shall be used. Gravel shall be
composed of hard, sound, durable particles of stone,
thoroughly clean and well graded in size between the
limits specified below.

Unless otherwise especially provided, there shall be

three classes of concrete, known as class A, class B, and
class C.

Class A concrete shall consist (by volume) of 1 part
of cement, 2 parts of sand, 4 parts of coarse aggregate,
and water. All of the coarse aggregate shall be retained
on a !4-inch mesh screen and shall pass a 1-inch mesh
screen. Not more than 75 per cent. shall be retained on
a Y%-inch mesh screen, and not more than 75 per cent.
shall pass such a screen.

Class B concrete shall consist (by volume) of 1 part
of cement, 214 parts of sand, 5 parts of coarse aggregate,
and water. All of the coarse aggregate shall be retained
on a ’{-inch mesh screen and shall pass a 114-inch mesh
screen. Not more than 75 per cent. shall be retained on
a 3{-inch mesh screen, and not more than 75 per cent.
shall pass such a screen.

Class C concrete shall consist (by volume) of 1 part
of cement, 3 parts of sand, 6 parts of coarse aggregate,
and water. All of the coarse aggregate shall be retained
on a /-inch mesh screen and shall pass a 2%-inch mesh
screen. Not more than 75 per cent. shall be retained on
a 1Y/-inch mesh screen, and not more than 75 per cent.
shall pass such a screen.

Mixing.—The cement and sand shall first be thor-
oughly mixed dry, in the proportions specified, on a pro-
per mixing platform. Sufficient clean water shall then be
admixed to produce a pasty mortar. To the mortar thus
prepared shall be added the proper proportion of coarse
aggregate, previously drenched with water, and the whole
shall be mixed until every particle of the coarse aggre-
gate is thoroughly coated with the mortar. Instead of
the above method a mechanical mixer satisfactory to the
engineer may be employed.

Concrete shall be mixed in batches of such size that
the entire batch may be placed in the forms by the force
employed within 45 minutes from the time that the first
water is applied. No concrete is to be prepared from

Volume 25.

mortar which has taken an initial set and would requiré
retempering. ¢

Placing.—All concrete shall be carefully deposited 18
place and never allowed to fall from a height gf-eater tl:wn
5 feet.  Concrete shall never be deposited in runnlﬂi
water, nor in still water, except under the direction of a
engineer skilled and experienced in that special work.

As fast as concrete is put into place it shall be 'd.lol‘:
oughly tamped in layers not more than 6 inches thlcb’
and the portion next to the forms shall be troweled )1’_ :
using a spade, or by other means, to bring the morta
into thorough contact with the forms.

Concrete shall not be deposited when the temperaturé
of any of the materials composing it is below 35° F.; ane ]
if during the progress of the work freezing ’ternpera'i“ft
threatens proper precautions shall be taken to pl’O'Eec
from freezing all concrete laid within the four precedlﬂg
days. -4

Forms shall be so constructed as to continue rlg‘dl}:
in place during and after depositing and tamping the C"“s
crete. If during the placing of the concrete the foml_
show signs of bulging or sagging at any point, that po d
tion of the concrete causing the distortion shall be lbﬂel'
mediately removed and the forms properly supported 3
fore continuing the work. The amount of concrete to 3
removed shall be determined by the engineer, and the 0%
tractor shall receive no. extra compensation on accou?
of the extra work thus occasioned. Forms for expose
surfaces shall be constructed of dressed lumber.

All forms shall be left in place not less than 36 hO‘tlr:
and all supporting forms not less than 10 days after -
concrete has been deposited. These periods may be !
creased at the discretion of the engineer in charge.

It is understood that all prices for concrete masoﬂlz
shall include furnishing all materials and properly ¢
structing all necessary forms. d

When the work of laying concrete is to be interrUPt,e_
for a period greater than one hour and there are no lielbe
forcing rods projecting, provision for a joint shal
made in the following manner: Square timbers 8 b
inches, or some other suitable size approved by the ehe
gineer, shall be bedded in the concrete throughout 3
length of the course for one-half their thick{lesﬁ f"‘d
allowed to remain until the concrete has taken its 1™
set. When the work of laying concrete is resumed, .
timbers shall be removed and the surface thoroughly v:nes,
No joints will be permitted in reinforced-concrete bea iiel
and in floor slabs the joints shall be vertical and pard
to the main reinforcing bars.

ason"y

Forms covering surfaces of the concrete mas el
which are to be exposed shall be removed immedia fof
after the expiration of the period of time necessary ol
such forms to remain in place, as fixed by the en.gml:
and all crevices which may appear shall be filled with e
cement mortar. These surfaces shall then be finis
with 1:2 cement mortar and a wooden float, so as to P

sent a smooth, neat appearance.

Reinforced Concrete.—All reinforced arches, bea;,l;
floors, parapets, guard rails, and all concrete masoa e
measuring less than g inches in thickness shall be ™ the
of class A concrete, unless otherwise specified OF
drawings or directed by the engineer in writing-

Unless otherwise specified on the drawing used
writing by the engineer, class B concrete shall be ich \
for all abutments and wing walls the thickness of W

. iallq

is not less than g inches.
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Class C concrete shall be used for all footings and
oot walls, unless otherwise specified on the plans or
'rected in writing by the engineer.

Unless otherwise specified on the drawings, all rein-
Orcing steel shall consist of bars which have been deform-
. 10 some approved manner. No plain bars will be per-
Mitted except as shown on the drawings or directed in
ertmg by the engineer.
sh The steel bars shall have the net sectional area and

all be placed in the exact positions indicated on the
raWingS.
Writ'Unless otherwise specified on the drawings or u;
m, dfng by the engineer, all reinforcing bars shall be o
€dium gteg] having an elastic limit of not less than
m:ﬁoo pounds per square inch, and shall be sgfﬁmently
a'€able to withstand bending cold with a radius equal
With, Ice the diameter or thickness of the bar through 180°
out fracture.
sha[y hen placed in the concrete, the reinfox:cing steel
be free from grease, dirt, and rust, and it shall be
5 d.Uty of the contractor to provide means for ‘properly
faning the steel. :
horough contact of the concrete with every portion
€ surface of the steel shall be obtained. :
WritiUnleSS otherwise specified on th'e dl:awin-gs or in
are 5 Py the engineer, necessary splices in reinforcing
: Shall be effected by overlapping the ends of the bars
Stance equal to 40 times their thickness or diameter.

nectilnsp e.ction and Testing.—All materials used in .gon:
ti0ns°nhw“h the work being done under these specl ’I(‘:ITe
°°ntras all be purchased especially for that work. .
of aj Ctor shall furnish the engineer with complete cOSPUb_
Ject { Orders for materials, and shall make a.ll orders

O the engineer’s approval of the materials.
acCepthe engineer or his representat.ive shall stam T
materiel Plece or parcel with a private mark, an 0};
the Woa not so stamped may be rejected at any stagenOt
relie"er - The engineer’s acceptance, .however, loesma_
terig) the contractor from responsibility for faulty m '
or v, F Workmanship and wherever such faulty materia
m0ve0r Manship is discovered is shall be re;.)alredbor tr:;
ontractand replaced, as the engineer may direct, by

1) Or at his own expense. .
Pr he contractor shall furnish the engineer or his re-

€s . : g
manzgrat“’e all facilities for testing materials and work
i

Shaj)
e

cl

of ¢

P each

th

Notify the engineer well in advance of beginning
op Work.

th 3 s
ise ‘Zilg;ht and quality of all material at the mill wherei::
able te:t,achlred. He shall provide, free of cost, ahs;lest
Spegi,. . "€ machine for making the tests and suc
rﬁ%ireens as the engineer or his representative may

il‘.ection.sUnless otherwise specified in writing bl);

la r;t‘raCti"g parties, the contractor shall fur'msh a
brig ’e i machinery, and materials for erecting tdti

3nce w‘c Omplete in place and ready for traffic, in accor
appmvlth these specifications and the plans furnishe
€d by the engineer. i
Stone . ONtractor shall do all necessary hauling, sethan
Deoes or anchor bolts, remove existing structures wh'eh
Sry, and perform all other incidental work for whic
7y, PrOVision has not been mades S
hot ¢, S Contractor shall so conduct all his operations )
Nterfere with the work of other contractors ©

d or

P at the shop where material is fabricated, and .

he contractor shall furnish all facilities for testing
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close any thoroughfare by land or water except by written
consent of the engineer.

The contractor shall assume all risks of damage or
accident to persons or property prior to the final accept-
ance of the finished structure.

The contractor shall remove all false work, piling,
and other obstructions produced by his operations, and
shall perform any additional work necessary to produce
a sightly appearance in the immediate vicinity of the
structure.

————

ANALYSIS OF COALS.
vt

An increasing proportion of the coal consumed in the
power stations and the larger manufacturing plants is now
being purchased under specifications based on chemical ana-
lyses and calorimetric determinations of heat units. In the
purchase of fuels many matters that have been left to chance
are now carefully investigated. It is the aim of mechanical
engineers to construct furnaces and to arrange the heat ab-
sorbing surface in a furnace with reference to the peculiar
character of the fuel which is to be burned. Noting the com-
position of the fuel and constructing the furnace with refer-
ence to it, he can assure efficient and smokeless combustion.
Moreover, in any particular market, the choice of coal gen-
erally is limited by its quality and by freight rates to one or
two fields in which the character of the coal bed is compara-
tively uniform. Having on hand a representative analysis of
the coal from a given bed in any particular district, the en-
gineer can determine whether the coal he receives comes from
the bed and the district stated, and whether it is being pre-
pared for market as carefully as it should be. Wide varia-
tions in the composition and heating value of the coals from
different districts and from different beds make analyses that
are comparable, because of the care taken in sampling and
analyzing the coal, almost indispensable to engineers having
to install boiler or gas-producer plants in different cities, and
also to railroads and steamboat companies.

In Bulletin 22, entitled “Analyses of Coals in the United
States,”” the Bureau of Mines has issued information that de-
signing and operating engineers and industrial superinten-
dents will find of great value. Some five thousand samples
of coal taken from fifteen hundred coal mines were consider-
ed in the report, and much reliable data are presented re-
garding the chemical composition and heating value of the
coals.

The report is in two parts, one giving the methods used

vin collecting and analyzing the samples, and the results of

the analyses, and the other giving the exact location from
which each sample of coal was taken, together with a des-
cription of the characteristic features of the coal bed at the
point of sampling, the nominal capacity of the mine, and
such notes on the preparation of the coal as might be use-
ful to consumers. The data contained in these two volumes
is not equalled in scope and detail and in value for com-
parative purposes by the figures that have been published
by any other coal-producing country in the wor.1d. The Gov-
e;nments of some of these countries hav? pubhsh.ed ‘analyses
of coals from different mines and from different districts but(i
with few exceptions, the samples of coal were not collect;:
and analyzed under a uniform system that would m:]aike the
results comparable in all respects, and no countrly as ;n-
tempted to publish such a larze number of a?a yses t' at
would be comparable, because of the care taken in collecting

and analyzing the samples.
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ELECTRIC DRIVE IN MACHINE SHOPS.

T the Philadelphia meeting of the American
A Institute of Electrical Engineers, Oct. 13, 1913,

Mr. Charles Fair read a paper dealing with the

possibilities of the electric drive for machine
tools. He points out the two important questions before
the manufacturer as being to increase products and to
decrease cost. Since labor is the greatest cost of pro-
duction, then, where machine tools are a considerable
factor in the production, maximum output from the tool
is a necessity. Tools that are limited in production be-
cause of a lack of power at the tool are a source of ex-
pense to the manufacturer. Power cost is low while
labor cost is high. The well designed motor-driven ma-
chine of to-day shows the motor as one of the main ele-
ments of the tool, it having done away with much of the
old mechanical drive, and is no longer a mere adjunct
to the tool. Mr. Fair’s paper is as follows :—

The importance of the motor drive for the machine
shop is every day becoming more evident. Due to the
great improvement in motors, accessories and methods
of application and to the large number and variety of
motor-driven tools in service to-day, the relationship of
motors and control to machine tools is much better under-

" stood by the machine builder and the user than hereto-
fore and, consequently, comparatively little trouble is
experienced with either motors or control for the ordinary
type of machine tool. Misapplications of both motor and
control occur occasionally due largely to insufficient or
unreliable information regarding the characteristics of the
machine, but the number of these misapplications is re-
latively small. The tendency to both over- and under-
motor machines is constantly growing less, owing to the
large number of tests made and to accurate information
available. There is still, however, a tendency on the part
of some machine builders to over-motor their machines
either with the mistaken idea of the strength of their
machine or with the idea that possibly prospective cus-
tomers will be impressed with the enormous power that
their ‘‘heavy type’’ machines take. Conversely, other
manufacturers want to show how little power it takes to
operate their ‘‘very efficient’’ machines and consequently
get into trouble. These extremes are gradually disap-
pearing and a more normal condition is taking its
place. In a comparatively short time the greatly
over-motored and under-motored machine will be a
thing of the past, at least so far as the general
type of machine is concerned. @A number of manu-
facturers have already recognized three ratings of
motor drive on certain of their machines; namely, heavy,
medium and light. Much of the existing trouble in motor
applications to special machines or to machines rigged for
special operations could easily be avoided if only pre-
liminary tests were made with a temporary motor before
making the permanent installation. A not uncommon
source of trouble, and one that could easily be avoided, is
that of attempting to increase considerably the produc-
tiveness of a tool by speeding up the machine, increasing
the cuts and attaching automatic feeding devices, etc.;
all of which increases production but, in doing so, the
motor is often overlooked and, if the tool were originally
under-motored and the power is not increased, trouble is
apt to result. Increased production often calls for an in-
crease in power although there are cases where this is
not true.

‘or portable, but for cranes, lights, etc.—This means
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To increase production and to decrease cost aré two
important questions continually before the manufactul'e:
to-day. In the majority of cases labor is the greates_
cost of production, thus where machine tools are 2 CO‘;_
siderable factor in the production, the importance of 0 g
taining maximum output from the tool is evident. 1t
though the advantages of the motor drive have been dwhe
upon at length numerous times, a brief statementlof t f
advantages derived from electrical installations will per
haps be worth repeating :—

Maximum output of tool due to greater power !
overload capacity.—Too much stress cannot be laid ©
maximum output of tools. g

Closer speed regulation.—Allows maximum speed fo
varying materials and size of work.

Power distribution not only for the tools, statioll?‘?'

and

power and light can be had in any part of the buildm%i
buildings or yard, permanent or temporary without rct
gard to structural conditions. Numerous belts obstrt!
light, whether natural or artificial.

Elasticity in the arrangement of tools.—Tools €20
be arranged to the greatest advantage for sequenceé or
operation in routing work and for light as well as @
compactness when necessary. f

Ease of adding new tools and of moving and rea
arranging tools.—Ease of adding new tools means o,
great deal in growing plants. Rearranging beCOmi
necessary after reasonable growth or to improvements p
methods of manufacture which call for a better routif!
of work.

Head room for cranes, hoists, etc.—For example’
note the expensive manner in which work is often .haﬂ 1‘:_
because of belt or shafting interference with the instal
tion of cranes or hoists. '

Facility for running only such tools as are req
for overtime work.

uired’

To a large extent the elimination of belts and belt
troubles. .

Unobstructed light and sanitation. e,

Under modern structural conditions, avoidance of

well-understood difficulties of line shaft installations 5
concrete buildings. e
The general use of high-speed steel has made 1t Iiloﬂ
only possible, but necessary, for economical product :
that the cutting speed be increased in order to meet C:Ie
petition. Increasing the cutting speed means more po o
and while much has been said from time to time reg? 8
ing the increased production and saving in power duee o
applying power direct to the tool, yet the writer has Vh.‘
serious doubts if anything like the real importance O i
direct application of power is realized in many cases e,ﬂg
by those who are advocating it. For instance, the Sa"’o
of power is looked upon generally as a matter of d
much can be saved of the transmission friction load,."l

: W
though this saving may amount to 50 per cent., it dsb)'
many cases only a part of the real saving, as prove®
numerous tests made by the writer. 2
1.1

The slipping, due to a belt not being able to pul the
cut, means waste power and loss of production.
cut be heavy enough the maximum slip will be re? ing
when the machine is stalled, the power input rema
approximately the same, the loss being entirely O.ne
friction due to slip in the belt. A familiar mustratw;ll of
the above is that of an operator decreasing the deptwﬂj
his cut on account of slow down, because the belt
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?nOt carry the load. A natural answer to this would be to
ca(;l‘ease the size of the belts. This will suffice in some
€s, but there are numerous instances where either
st:;:re is not room to increase the width of the belt or if
P cones be used the number of steps will have to be
tiicreased and means (such as multiple counters or addi-
nal gearing) taken to complete the speed range. Fur-
€r, it is difficult to shift large belts, and this method
tg;:terally results in much loss of productive time. Tools
ol are limited in their production because of the lack of
mane; at the tool are a source of great expense to the
nessu acturer, not only on account of the u.nproductlve-
et of the tool, but on account of the excessive labor ex-
s eodee to the additional time required. The power
Varyin the production is comparatwely. small, roughly,
is o g from one to three per cent., while t.he labor cost
Sually a very heavy item of the production cost, say,

ty per cent. or upward. If, therefore, by increasing the .

Eg:gz A g’ivep tool its output can be increased, the
Sion is obvious.
Whergp to a few years ago in the majority of shops
inesha;n otors were used they were usually_ belted to the
Motgy t or countershaft of the tool. ~Adjustable speed
ey S vor € not so commonly used t?len as now nor were
obtai:;%(lje in the great vaf‘iety -of sizes and speeds nOYV
With thei?-' . To-day, especially in the case of new toOlS
r ; :
'T?ag:)l,aélon» it becomes not only more convenient, !)ut in
t ases almost a necessity to apply the motor directly
€ tool.
notedlnthdriving tools with individual motors it will be
Speedg bat the motor not only supplies tl.le power and
€ vari est adapted to the tool, but that in the case of
ariable speed tools the speed range of the adjustable
Speeq :_nOtorv alone, will in many cases cover the entire
appars, 8¢ Of the tool. : .
0 the tlls should, whenever possible, be. conrfected direct
“ addi(t)’OI’ thus making a compact unit which has also
sim llona.l advantzfge of allowing the tool to l')e moved
in the B dlscqn_nectmg the leads and connecting them
cou,.:ew. position. In the case of portable tools this,
€, Is an absolute necessity.

Many tests have been and are being made to deter-
;he k,ind and horse-power of motors that should be
n(t)r different types and sizes of tools, but up to the
eang _tflme. the motor is generally thought of only as :;
bftcorni0 driving the tool and not as to its possibility ©
i Ng one of the main elements of the tool construc
ecent motor improvements will produce many

€signs in tools with corresponding higher ef-
€s. : .

Mine

preSe

tion,
n
.ﬁcienci

°h°ne“gl llle the}'e are numerous motor applications to ma-
Si Nerg s which are a decided credit to the n}achme de-
are Stilland for which due credit should bg given, there
Plainly Sman}’ motor applications where it is only to0
Tuch” o, een that the motor is an ofter-thought and thus
Orde the_ advantage of the application is lost. In
d“ive to derive the greatest advantages from t.he motor
neCte:i te motor should, as far as possible, be direct-con-
Mot 9 t}}e machine. For example, a recent up-to-date
that 1 *PPlication to a machine in common use and oné
Belt :: been motor-driven for several years, abolished
c‘)Tlsi’de ree sets of bevel gears, two splined shafts a.nd
directl Table other gearing; the motor being applied
Caseg Y to the machine spindle. There are to-day many

ere motors are driving machines through un-

Ssa ks .
14 auxiliary apparatus such as belts, gearing, etc.
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This additional apparatus not only takes up valuable floor
space and wastes power, but fails to give the maximum
output available when the motor could be connected
directly to better advantage and in some cases at actually
less cost. From the foregoing it will be seen that the
advantages derived from an up-to-date direct method of
applying the motor not only increases the productiveness
of the tool, but decreases the actual power required to
the extent of the friction load short circuited, and also
decreases the first cost of the motor on account of the

. less capacity required. The writer knows of cases where

improved drives have cut the power required to half and
even less. A cheap first cost is often an expensive
investment.

The advantages of the individual motor drive for
large tools and for certain of the smaller tools have been
conceded for years, but there are many tools where either
the cost of the motor or the cost of applying the motor
to the tool on account of the construction of the machine
is prohibitive. ~The motor should be a part of the tool
rather than a mere addition to it.

Better drives are possible now than formerly, due to
the greater motor speed ranges obtainable and to the de-
crease in dimensions per horse-power of the motors, to
more perfect balance of the rotating parts and, to a cer-
tain degree, to improvements in gears which allow higher
speeds without excessive vibration and noise.

The improvements in control appliances have kept
pace with the motor development. Much more exacting
requirements of both motor and control are now de-
manded. Motors driving machines reversing ten times
per minute, twenty-four hours per day are now not un-
common. Duty cycles that were impossible to meet only
a short time ago are now not only practicable but com-
mon. With the great variety of motors and controllers
now on the market and the large quantity sold, some-
times without the manufacturer even knowing for what
service they will be used, it would be surprising if trouble
did not occasionally occur.

Much of the success of a motor-driven machine de-
pends on its control. Magnetic control, which is coming
into more general use than formerly, somewhat compli-
cates the control situation. ~While the possibilities of
magnetic control are infinitely greater than the older
types of control, likéwise the chances for misapplication
are greater. However, as the characteristics of the dif-
ferent types of control become better known these com-
plications will disappear.

—— -

In the report of Mr. J. McLeish, issued by the Depart-
ment of Mines, Ottawa, on Economic Minerals and Mining
Industries of Canada, the production in 1912 of the three fol-
lowing minerals was as follows:—Lead, 35,763,476 lbs., at
the value of $1,507,554; Corundum, 1,960 tons, at the value
of $230,001; graphite, 2,060 tons, at the value of $117,112.

In the report of Mr. J. McLeish on Economic Minerals
and Mining Industries of Canada the following statistics are
given for 1911 and 1912 for the total value of the outlay of
clay products in the following provinces, thus:—In British
Columbia, for 1911, $675,505, for 1912, $096,568, showing an
increase of $321,063; in Alberta, for 1911 $1,052,751, for
1912, $1,356,184, showing an increase of $303,433; in Ontario,
in 1011, $3,016,575, in 1912, $4,864,700, with an increase of
$048,125; in Quebec, in 1911, $1,341,467, in 1912, $1,680,300,
with an increase of $338,833; in Nova Scotia, in 1911, $274,-
249, in 1012, $272,053, showing a decrease of $2,106.

°




S e — i

614

SWEDISH WATER POWERS AND THEIR
UTILIZATION.

among European countries, coming next after Nor-

way and Austria-Hungary. Dr. Helmer Key, a

recent writer on the trade and resources of Sweden,
states that the water power is equal to 4,000,000 h.p. or
5,000,000 h.p.; while that of Norway is five or six
millions, and that of Austria-Hungary four to six millions
of horse-power. The Swedish waterfalls are more diffi-
cult to exploit than those of Norway, which are usually
higher and more compact; but have often the advantage
of flowing from the great lakes, which form natural stor-
age basins. The horse-power already harnessed amounts
to 600,000 or 700,000 h.p., of which about half is con-
verted into electricity, to be transmitted to a distance, and
the rest is directly employed upon water wheels for use
on the spot or at a short distance. Almost all the towns
are lighted by electricity, or will be so lighted shortly.
A great part of Central and Southern Sweden is now in-
tersected by electric conduits belonging to the State or
to private enterprises. Electric energy is frequently used
for small industries and for agriculture, though for the
latter purpose it is far from general. The Government
power stations are much more important than the private
concerns. In 1893 the State was whole or part pro-
prietor of 800,000 h.p. of waterfalls, and since that date
many more falls have been acquired. A plan has been
elaborated for electrifying the railways, but can only be
completed in the distant future. A power station has been
erected at Trollhittan, to tap one of the largest falls in
Europe, vielding about 200,000 h.p. The State has al-
reads invested nearly a million sterling in the enterprise.
It has been intended to transmit part of the current at
high tension to Copenhagen, but home consumption
seems likely to render this unnecessary, and it is expect-
ed that the power provided by this fall will act as a potent
stimulus_to industry in South and Central Sweden.

»lN respect of total water power Sweden ranks third

Probably the industries which will benefit most from
the utilization of water power are those connected with
iron and steel. Other metal industries, too, as well as
the industries which use timber for their raw material,
will doubtless receive great encouragement. For cen-
turies Sweden has been one of the most important mining
countries. Time was, indeed, when it was the chief pro-
ducer both of iron and of copper. The production of
copper is now small, for the well-known Falun miners are
becoming exhausted. ~But the output of iron ore has
never been so great as it is to-day. The Swedish smelt-
ing industry suffered severely from the discovery that iron
ore could be smelted with coke instead of with charcoal;
but in recent years the output of pig-iron and steel in
Sweden has increased rapidly, partly because the native

.ores are exceptionally pure, and the demand for high-

grade steel enables charcoal smelting to be conducted
profitably. The mean production of pig-iron grew from
177,000 tons per annum in the years 1856-60, to 471,147
tons in 1891-5, to 528,255 tons in 19o1-5, and to 615,778
tons in 19o7. The extent to which the crude ore is
worked up in Sweden is, however, still very limited. A
large amount of ore is exported in the raw state, mainly
to Germany. Of the pig-iron produced in Sweden a large
amount (134,000 tons in 1910) is also exported, though
it is true, on the other hand, that a considerable quantity

of foreign pig-iron for foundry purposes is *imported.
.
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About 60 per cent. of the pig-iron produced in Sweden 15
said to be manufactured into steel—the best steel in_the
world. The iron smelting plants consist of a Cl}ﬂ‘.’“s
mixture of large and small furnaces, the new e!ilst.mg
side by side with the old, but the old furnaces are rapld}y
being driven out of the trade. The use of electricity
the smelting of iron and other ores is one of the moS
momentous questions of the day in Sweden, for the solu
tion of the difficulties connected with this matter WOU
signify that a further step had been taken towards
counteracting the absence of coal. Already water powe’
converted into electric energy, performs many of the samé
industrial functions as coal, but the progress of inven-
tion can, of course, never make the two completely inter”
changeable. Some success has already been achieve
the smelting of iron in electric furnaces during the 1as
few years. As a general rule, however, the electric Pro;
cess is suitable only for making iron of good quality, &
the process can only compete with blast furnace smeltins
if water power is cheap. Phosphorus is not eliminated by
the electric process, but as the consumption of charcodh
which contains phosphorus, is barely one-third of wha
is used in ordinary blast furnaces a smaller quantity ©
phosphorus is found in the pig-iron.  Sulphur is ng
eliminated either in electric smelting, and to produce é
best quality of iron it is necessary to use ore with little
or no sulphur. Electric pig-iron is suitable for conver
sion into steel in open-hearth furnaces.

The most important iron mines in Sweden are situ”
ated in the province of Norrbotten, within the Arcti€
circle, in a district which, until the opening of the jro?
mines, was inhabited only by Nomad Laplanders.
deposits are amongst the largest in the world, and aré
believed to contain several thousand millions of tons 0
workable ore. They have been known for centuries, but
their exploitation dates only from 25 to 3o years a8%
when a railway was built to carry the iron to the coast:
The most important mines are those of Gallivard
Luossavaara, and Kiirunavaara, the two later formi®
part of the same deposit. At many points the ore crop®
up on the surface. The Tuolluvaara mine is another 1
portant mine, and is exploited on behalf of some b'last
furnaces in Central Sweden. There are several mif:
belonging to the State. The Norrbotten ores all COnta“:
a very high percentage of metal, amounting in every €3°°
to at least 60 per cent., and sometimes 68 per cent. ©
69 per cent. or more. The amount of phosphorus is 2 f
usually high, but there is some ore with a proportion g
only .05 per cent. of phosphorus. The proportion of 5“1;
phur rarely exceeds .05 per cent. to .08 per cent. Th
iron district of Norrbotten is owned by the Trafikakt®
bolaget Grangesberg Oxeldsund, a company which for®
a sort of iron ore trust. It does not, indeed, control the
Swedish market, but is said to exercise a close contf
over the export of Swedish ore, or at least of the oré "
in phosphorus. In 1907 an agreement was reache
tween the State and the company regulating the export
ore. The company was to have the right to increase its ©
port each year until the end of 1921, in such a manner *;
the total export in 1921 and during each of the followif®
10 years would be 5,100,000 tons. At present only 2 7 ¢
small part of the Lapland ore is smelted in Sweden- Th
rest is exported, principally via the port of Narvik, ¥
is open all the year round, to England, Germany,
gium, and France. In 19og the United States bega? «
buy Swedish ores, and it may be expected that the ?
American tariff will encourage this trade.

s B
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RODUCTION OF POLES AND CROSS-TIES, 1912,
IN CANADA.

HERE were 608,556 wooden poles reported in
Bulletin No. 39, Forestry Branch, Department of
the Interior, as having been purchased in Canada

22 8 in 1912. This number is an actual increase of
19’1 153 P\;}le.s, or 3.9 per cent. increase over the figures for
ecr(;as fh11e this increase is slight, it follows a decided
e e from 1910 to 1911. The average pole has a life
ore n‘:aSt ten years, and the demand for poles is, the're-
v ore or less intermittent, depending on the building
€W pole-lines.

SA;ZOgEther nine kinds of wood were reported for
Past }’ealglz’ with Eastern cedar heading the list as In
Some " rs. Cedar has been, and probably will be for
One me, the most popular wood for telegraph, tele-
1912 S;hand other pole-lines, although the purchases 11
e eSpeg'WHa decrease. Wood for this purpose need not
anicy] lat y strong or hard, as therez is I.Ittle or no me-
e s0i] ’bi.ram to be endured. Durability in contact with
essentia’] ightness and a slender tapering form are most
M A and cedar seems to fit those requirements better
any other native wood used in an untreated state.

e::edu.se of the British Columbia species of cedilr has
pl ed in the last few years with the decrease In the
Iengt}};, (I)f poles of the Eastern species in the greater
So durzbisses' While these poles are not so strong Of
taineq : e as those of Eastern cedar, they can be ol?-
N greater lengths, and the source of supply 1s
€asily accessible. The two species of cedar to-
formed over 85 per cent. of the total.

hislf;usam. fir was reported for the first time in 1912.
pu"pos: od is be.mg used more and more each year for all
Suppy S, especially in the Maritime Provinces where the
fa Y of pine is beginning to fall below the demand. As

r
aS 4 . -
Shoy g orm and lightness are concerned, this species

bility
nCre

pOle

iflcr

More
Sether

a‘:: 'e made up for by some preservative treatment.

S are noted in the use of Western cedar, tama-

list;’a:%ruce» and chestnut, with balsam fir added to the

Ougag (fiiecreases in the use of Eastern cedar, jack pine,

1912 o oy and hemlock. ~ No poles were reported in
i red, white or yellow pine.

. h ;
Mere, € average value of poles in 1912 was $1.83, an

as reS: ol only 3 cents over I9II. A slight increase
Creases Orded. in the case of Eastern cedar, and other in-
Al oth, Wefe in the value of poles of spruce and jack pine.
fir l‘epoe ¢ km_dS of wood decreased in value and the balsam
th ge Tted in 1912 was valued at an average price below
feral average for 1911.
Panl
Thises reported the purchase of 549,560 poles in 1912
the total

ny : :
for Mber is an increase of 5.4 per cent. over ¥
ar,

1
tama?:iél; and is noticeable in the cases of Western ce
Othe, > A0d the newly added material, balsam fir.
lag fir a°0ds show a decrease in number, although Doug=
ehase Nd chestnyt were added to the list of woods pur-
Y steam railways. The average value of $1.51
fls an increase over that of 1grr. The average
Panjeg (i)s Poles purchased by this class of pole-line com-
gt an;ll‘f"ays less than with the elfactric railway,
ONe oo, ight concerns, as the steam railway and tele-
Panies are usually closer to the source of sup-
ep“rchﬂse their poles in greater quantities. They
More poles of the shorter length-classes. These

Make excellent pole material if its lack of dura-

S :
. Steam railways, and telephone and telegraph com-:
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companies used all the poles purchased of balsam fir,
tamarack, jack pine, Douglas fir, and chestnut. They
purchased go.3 per cent. of all the poles used.

The electric railway, power, and light companies
purchased a total of 58,996 poles, 9.7 per cent. of all the
poles purchased in 1912. This number is a decrease of
5,135 or of over eight per cent. from the total in 1911.
These companies used only four kinds of wood, namely,
cedar (Eastern and Western), spruce, and hemlock.
Hemlock was not reported in 1911 by these companies,
and poles of Douglas fir, chestnut, yellow pine, and
tamarack reported in that year were dropped from the
list in 1912. The electric companies, as a rule, purchase
the best class of poles of the greatest length and seldom
obtain their supply locally. These facts are probably re-
sponsible for the high values, the average value per pole
of $4.79 representing an increase of 24 cents over 1911.

Of the total 608,556 poles, 66.1 per cent. were from
20 to 25 feet in length and were valued at $1.15. Over
twenty per cent. were in the 26-to-30-foot class, and were
valued at an average of $2.42. In the 31-to-35-foot class,
7.8 per cent. of the poles were placed, and these were
valued at $4.01. The 36-to-4o-foot poles formed 3.4 per
cent. of the total, at $5.38, and the poles of 4o feet and
over, at a value of $6.68, made up the remaining 1.5
per cent.

Cedar poles formed the greater part of each length-
class and made up practically all the'poles in the greater
length-classes (36 feet and over). Tamarack and spruce
poles were also used in the greater length-classes and
formed a large per cent. of the poles between 26 and 35
feet. The jack pine poles were all in the 26-to-30-foot
class and practically all the poles of Douglas fir, chestnut,
and hemlock were less than 25 feet in length.

The spruce and chestnut poles in the greatest length-
class (40 feet and over) were purchased for special pur-
poses, and their low prices do not indicate their relative
value.

Many of the pole-line companies use preservative
treatments of different kinds to prevent decay and insect
injury. These include impregnation of the butts of the
poles with creosote, zinc chloride and other chemicals.
In some cases the bark is left on that part of the pole
which comes into contact with the soil, and this tends to
increase the life with some kinds of wood. Painting the
butts of the poles with hot tar or creosote will increase
their life by several years. Many companies have found
that the increased life which is secured by preservative
treatment brings about a considerable saving in the an-
nual cost of the upkeep of a pole-line. By thorough treat-
ment with preservatives many non-durable woods, such
as balsam fir, are being used satisfactorily where their.
use in an untreated state would not have been possible.

Cross-Ties.—There was purchased in Canada in 1912
a total of 21,308,571 cross-ties. This was an increase
in actual numbers of 6,919,347, or a 48.1 per cent. in-
crease over 1911. This increase took place on almost
all the railways in Canada and was especially noticeable
on transcontinental lines.’

Nineteen different kinds of wood were used, with
jack pine still leading. The use of each material increased:
from 1911 Wwith the exception of Eastern spruce and red
pine. Balsam fir and Western spruce were added to the
list of woods in 1917, and poplaf and black ash were

dropped.
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The use of the cedar tie has varied greatly from year
to year. In 1908, 1909, and 1910, cedar ties headed the
list, although the numbers purchased showed decreases
each year. In 1911 cedar ties formed only 10 per cent.
of the total and fell back to fourth place on the list. In
1912 the use of this material increased by some 1,898,710
ties, and this wood moved up to second place on the list,
forming 15.6 per cent. of the total.

Douglas fir has steadily increased in use since 1909,
when data concerning its use were first obtained. Oak
and the other five hardwoods—chestnut, beech, maple,
birch, and elm—have also increased remarkably. There
seems to be a tendency on the part of the management of
older-established steam railways to reduce the use of
soft, light material for cross-ties, especially where fast
trains and heavy rolling stock are used. Some of the
eastern roads have ceased to purchase cedar, pine, hem-
lock, and tamarack ties and use only the hardwoods. The
use of imported hard pine has increased with the hard-
woods, and that wood was used in making 3.1 per cent.
of the ties purchased in 1912. Western larch formed 5.6
per cent. of the total number, over a million ties of this
wood having been purchased.

The average value of ties, at the point of purchase,
increased from 39 to 44 cents in 1912. Increases are
noted in the case of jack pine, cedar, hemlock, tamarack,
Eastern spruce, chestnut, beech, maple, white pine, birch,
red pine, and elm. The increases in the values of beech,
maple and birch were probably due to the fact that ties
of these three materials were treated chemically in con-
siderable numbers to prevent decay, and their cost ma-
terially increased on this account. The decreases were
in.the values of Douglas fir, oak, hard pine, and Western
cedar. Western larch ties were purchased at the same
price as in 191TI.

The values in all cases, being based on the cost at
the point of purchase, can never be considered to repre-
sent exactly the relative values of the different kinds ot
wood for cross-ties. So many variable factors enter into
this cost that only in those cases where ties of a certain
kind of wood are used in large numbers can the values
be said to indicate the intrinsic value of the material.

Steam railways in 1912 reported the purchase of
20,825,209 ties, this number forming 97.7 per cent. of
the total for all Canada. The total is an increase of
7,025,227 ties, or an increase of 50.9 per cent. over 1911.

Steam railways paid an average price of 44 cents for
their ties as compared to 50 cents paid by the electric
lines. The steam railways paid less for every kind of
wood used'by both classes, with the exception of Eastern
spruce. These companies are usually closer to the source
of supply, buy in greafer quantities, and have better
facilities for transporting their tie material than have the
electric roads. The steam railways used all the ties pur-
chased in Canada in 1912 of the following kinds of wood :
Western larch, chestnut, beech, maple, birch, red pine,
and balsam fir.

It is interesting to note the increased use of hard-
woods by steam railway companies. In 1911, woods such
as oak, chestnut, beech, maple, birch, elm, and black ash
together formed only 1.8 per cent. of the ties purchased.
In 1912 this percentage increased to 6.7 per cent. through
increased purchases of 1,148,578 hardwood ties.

Electric railways in Canada reported having pur-
chased 483,362 cross-ties in 1912. This is a decrease of
18 per cent. from 1911, and, where the purchases of these
railways in 1911 amounted to over four per cent. of the
total, they formed less than three per cent. in 1912. As
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stated previously, the values of ties of every ki.nd of
wood used by both classes of roads were greater I the
case of steam railwdys, with the single exception ©
Eastern spruce.

The greater part of the material used by these com”
panies was of the softer, lighter woods. Coniferou’
woods formed together 99.4 per cent. of the total. The
only hardwoods used were oak and elm and these to-
gether formed only 0.6 per cent. of the total. Importe
hard pine, however, is used to a slight extent, and this
material is, in reality, much harder than many of the
native so-called hardwoods. i

Decreases in the number of ties purchased by electr'®
railways are noticeable in the case of cedar, Douglas firy
oak, and white pine; and these woods together form the
bulk of the material used. Increases are seen in the use
of hemlock, tamarack, jack pine, and Eastern spruce.

Ties of Western cedar, Western spruce, hard piné
and elm were reported for the first time in 1g12. The usé
of red pine, and chestnut was not reported by electri
roads in 1g11. These companies used all the Wester™
spruce ties reported in 1912. '

Preservative, Treatment.—Many Canadian - railway
companies, are now beginning to realize the value of pré
serving at least a part of their tie material from decay
and insect injury. The practice of chemical treatment ©
railway ties has been carried on by railways in the Unite

States for some years with apparently satisfactory resulfs' ‘

The practice in Canada is just beginning, but is 88
creasing rapidly with the increasing cost of tie mater?
and the constantly decreasing supply. In 1910 practica
no treated ties were used by Canadian railways. In 191t
some 206,209 ties received chemical treatment before'_be'
ing placed in the roadbed. This number, while formi?
only 1.4 per cent. of the total number of ties used, was
nevertheless, an indication of the increase in this par
ticular form of conservation. In 1912 a total of 1,818 9
ties were chemically treated. This number forms
per cent. of the total number of ties purchased. Stear™
railways used 1,798,189 of these treated ties and electr’C

" roads used 20,000.

The treated ties were mostly hardwoods, as it 1
been found more economical to treat the heavier, stron_g‘:i
woods than those which are liable to fail from mechan’®
wear before they have time to decay. The greatest act! ¢
saving by preservative treatment is found in the us€ 4
the so-called ‘‘inferior woods,”’ provided that these 28
properly protected from mechanical wear. Until th
price of the durable woods becomes excessive, the rail:
way companies will not resort to expensive treatment
inferior woods on account of this cost of protecting t g
from mechanical wear.

e

SERIOUS RIVER POLLUTION IN SCOTLAND;

During the recent drought the necessity of purifying
some of the rivers in the Border district of Scotland Was‘
very obvious, In one short stretch of the River Ettrick, ¢,
tending for about a quarter of a mile opposite the purgh /4
Selkirk, five spinning mills, four dyeworks and seven tweeé
weaving tactories were discharging waste liquids int0 the

river or into a mill lade which in turn discharged int® Lo

river; while the burgh gas works stand on the edge of o
mill lade. The river being very low these polluting mater*

. ' ult
were miot carried away as is usually the case, and the res 'sl"\

was an accumulation of the waste matters from all the wor®
and the poisoning of large numbers of fish. 3

\

-

/
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SAND TRAVEL IN HARBORS.

T the Birmingham meeting of the British A_sso—
ciation a paper by Ernest R. Matthews, entitled
““Harbor Projections and Their Effect Upon the

: Travel of Sand and Silt’’ was read to the En-
Sineering Section. The author pointed out that any sea-
Weed projection on a coast has the effect of arresting
oF more or less checking the travel of the sand, whether

€ Projection is a groyne extending to low-water line, a

"akwater, a harbor pier or arm of 1,000 ft. in length,
F a natyral promontory extending some miles from the
“9ast line. In the case of harbor arms extending at right
agles to the coast, this obstruction (especially on 2
Y shore) impounds the travelling material on one
20€ and often causes serious erosion on the other side.
othe Sea-front at Yarmouth, Shoreham, Lowestoft harlxg
T places has extended seaward during the past ha
Shtury, the first mentioned, at an average of 300 ft.,

4€ almost entirely to-the construction of the harbor.

At Madras (India) 650,000,000 cu. ft. of sand have
aCCreted on the south side of the harbor within a d:stanot;,
] three miles of the harbor, and 450,000,000 Cu. ‘ft.ilo
+"d has been eroded in the north side within a similar
Stance. The Madras authorities are now contemplating
41 extension of the harbor seaward at an estimated cosit:
th 2 out $15,000,000 in order to reduce the extent O
v S:;ltmg of the harbor. :
he only method of escaping from the im
:1 L Srlal See?’ns to have been P;o gperiodically extend the
lvl[.m of the harbor further seaward, as proposed ul(t);
ar:dras' This means a tremendous cost, ‘and‘ thedreflced
th Often not satisfactory, for as the pier 1s a ;a e
o Shore also advances. It has béen suggeste .
PeNngs should be left through the shore ends of t t:
prr of arms, for the sand to pass through. This is rslgs
th:ctlcable, for immediately the travelling material pazess
Suﬁ(i)u'gh the opening the wave behind it does not posiall
Wh Clent force to move the material through, especiatly

©Te the width of the harbor is considerable. ] _
tra Che author suggested that in order to mOdlftyrithlﬁ
an Plpmg of the sand the piers should not run out ah s%de
fa(gnes to the coast, or approximately so, but on t elzl e
Proj 8 the direction of the travelling material S e
add]‘e?t from the coast at an angle of 45 degrees. s

ullt10na1_ area thereby enclosed by the harbor plef

h be utilized, among other purposes, for efihatags
aroy age. The travelling material would, he stz}:t ﬁal:bor
“Wag "d the harbor projection if the plan of the e

e D these lines, and would supply the coast on

nd 9€ of the harbor with a natural protection o

" Shingie,
tlemén another paper, entitled ‘‘The Transport an? 1'5:1;
Sang.gy,Of Sand in Water and a Method of Exploring
Owep 2rS,” and illustrated by experiments, Dr. Jo %

oS dealt with certain phenomena accompanying

i ement of sand in water. )
Cnce 'c}nd ripples were shown travelling under the u:-e:llt
from t a current; the grains being swept by the cu;ace
the |; he back of the ripple and deposited on its % ;
Pr, els' Ple-form moved forward with the. current che.
This S of erosion of its back and accretion of its

pounded

f sand

Qircul:’as demonstrated by means of a trough }\ivith isde;;é‘
t " end itudi artition in the middie,
hyg for2ds and a longitudinal pa by

Culat, MUNE two channels. The water was ma :
men:e UP one channel and down the other, and the mO:’;e
b"ttos of the ripples were seen on the sand fo;m;ng :

s e formation of quicksands was illustrate

J y s
of ining ordinary sea-sand, 2
a tank containing b Parry

i Mean
it Yy s

Shown that when water was cause
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upwards through the sand the latter acquired all the
properties of a quicksand and swallowed heavy bodies
placed thereon. The effect of obstacles lying on a sandy
bed in the path of a current was demonstrated by means
of a model. Stones, models of piles, and improperly
made groynes were placed on sand in the path of a cur-
rent in a small glass tank, and localized erosion around
the obstacles resulted in each case owing to the deflection
and increased local velocity of the current. The curious
effect of suspended matter on the specific gravity of
water was illustrated by means of a glass cylinder con-
taining water in which sand was shaken up; it was
shown that while the sand was suspended the specific
gravity, measured by a floating hydrometer, was raised
above that of water. The influence of such a rise in
specific gravity in increasing the intensity of impact of
the water, and consequently its erosive power, was
indicated.

A tall glass tube filled with water was exhibited,
and in this bodies of different shape were allowed to sink;
in every case, whether discs, rectangular plates or rods,
the bodies settled in the position offering the greatest
resistance to movement. It was shown that this property
might result in more rapid settlement in running than
in still water, and also in a cleavage in _sedimentary
rocks.

A model of an instrument for exploring sand-bars
and river-beds, which was also shown, consisted of two
tubes arranged concentrically, connected at the top, but
separate at the bottom. A cock-and-hose attachment
was fixed on the upper end of the inner tube, and a
second cock, with a spout, communicated with the top
of an annular space between the two tubes. At the bot-
tom the inner tube ended a short distance above the end
of the outer tube. Water, if forced down the inner tube,
must pass out at the bottom when the cock to the annular
space was closed; in this case the instrument sank if
placed on a sandy bottom. When at any desired depth
the cock to the annular space was opened the water
returned up the outer tube, carrying a sample of the
sand with it, and delivering the sample from the spout.
By means of this instrument the depth and nature of
bars and shoals might be easily ascertained.

————-———
HAMMERED PISTON RINGS.

If the rings on a. piston are not accurately turned and
ground, so as to \make a steam or gas-tight joint between it
and the cylinder walls, the efficiency of the engine will be im-
paired, power will be lost, and ' consequently fuel will be
wasted. If the tension of the ring is not approximately the
same at every part it will exert greater pressure in one di-
rection than in another; the cylinder will be worn out of
shape and soon require re-grinding or re-boring. Further,
an unevenly-tensioned ring produces friction, and so causes
loss of power. i

A special form of piston ring which is claimed to possess
many advantages is being made by a patented process, by
which the rings are of the same thickness throughout their
periphery; and as they are machined concentric, they are
seated uniformly in ‘the grooves provided in the piston.
Special plant is, of course, necessary for the manufact}xre qf
the rings, and ‘a patented system of hammering is used
whereby, it is stated, the spring action of the concentric
rings can be reduced to a minimum without affecting their
efficiency. ~ The result of the hammering is to ensure a per-
fectly even and constant pressure on the walls of the cylinder.
The rings, which are of cast iron, are accurately ground
after hammering and are supplied ready for use.
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LOCK WORK ON THE PANAMA CANAL.

Canal has covered a period of approximately four

years. It began on August 24, 1909, at Gatun;

on September 1, 1909, at Pedro Miguel; and,
with the exception of 102 cubic yards laid in 1909, at
Miraflores in July, 1910. The end of the fourth year sees
the concrete work at all locks practically completed.

Mass masonry at Gatun and Miraflores Locks was
completed in the latter part of May, 1913, and at Pedro
Miguel Lock, several months earlier.

The work at Gatun since September 1, 1912, as Sum-
marized in The Canal Record, has comprised building the
lower wing and approach walls, and completing the up-
per approach wall, which was within three per cent. of
completion a year ago. ,

At Pedro Miguel, during the same period the ap-
proach and wing walls at the upper end and the east wing
wall at the lower end, were built, and the lower approach
wall was extended about 300 feet.

At Miraflores, the lower lock, which was about half
done on September 1, 1912, Was brought to completion,
and the wing and approach walls at both entrances were
begun and completed.

Recent and future concrete work at the locks em-
braces a multitude of relatively small finishing operations
around machinery and tracks, etc. Portable mixers are
being used in the remaining construction.  All of the
large mixing and placing plants have been closed and are
being dismantled.

Tock Gates.—Over half of the material in the lock
_gates was erected during the past 12 months. On Sep-
tember 1, 1912, the total quantity erected at all locks was
24,787 tons, or 42 per cent. of the required 58,000 tons;
to-day, the lack of completeness of erection is designated
by fractions of one per cent. Since September 20, the
gates of the west flight at Gatun, and the east flight at
Pedro Miguel, have been ready for the passage of vessels,
and the west flight at Miraflores Locks was practically
completed by the end of the month. All gates at Gatun
and Pedro Miguel are to be mechanically completed by
January 1, and at Miraflores by March 1, 1914.

Gate works at the locks began on March 21, 1911,
in preparing the bearings for the upper guard gates at
Gatun. The erection of these leaves began on May 17,
1911, and they were the first to be swung closed. This
occurred on August 4, 1912, and the footwalk over them
~was completed in September, 1912. A year ago, all the
leaves in the upper and intermediate levels at Gatun had
been erected to full height, and work had just begun on
the safety gates in the lower level and the lower guard
gates.  The first girders for these eight leaves were
placed on August 29, 30 and 31, 1912; the lower guard
gates were closed, and sea water admitted against them,
on June 14, 1913. On September 1, 1913, erection, ream-
ing, and riveting for the gates of Gatun Locks were all
within less than one-half of one per cent. of completion.

At Pedro Miguel, gate work began at the upper
guard gates, on August 7, 1911. On September 1, 1912,
these gates had just been closed, the skeletons of all
leaves were at full height, and those in the upper level
had been sheathed. To-day, erection and reaming for all
gates are within one per cent. of completion, and the
finishing work is over 8o per cent. completed.

At Miraflores Locks, work on the gates began first
on the upper guard gates and the safety gates of the
upper level, in August, 1912.  The upper guard gates

THE placing of concrete in the locks of the Panama
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were closed about the middle of June, 1913, and the lower
guard gates on August 20, 1913. At present, all 28
leaves have been erected to full height, reaming is 98:5
per cent. completed, riveting, go per cent., and finishings
about 65 per cent. completed.

Emergency Dams.—The emergency dams are to be
held in reserve for exigencies if the lock gates should g€t
beyond control and allow a rush of water through the
flight. The floating caisson dams are for use only whe"
the water is under control, and are not attached to the
lock structures; the first of these is now under fabrica”
tion at the Union Iron Works at San Francisco, af
will be towed to the Isthmus when completed. -

The placing of steel in the emergency dams began
August, 1912, with the laying of the circular track af
pivotal base for the east dam at Gatun. Erection ©
superstructure proceeded directly thereafter and the da
was completed, except for final painting, in May, 1913
The contractor, the United States Steel Products Com”
pany, began the final operating tests on May 20, o o
supervision of testing engineers of the Canal Commissio™
Erection of the west dam at Gatun began about !
middle of November, 1912, and tests were complete o8
August 15, 1913. This dam was swung across the cha®™
ber, and its wickets and gates dropped into place, in 3
minutes. Trained operators will be able to do this in 3°
minutes, or less.

At Pedro Miguel, erection of the west dam W48
undertaken first, beginning on February 1, 1913 THE

structure was first swung across the approach chamb®f

on September 2, and is now under test. Erection of the
east dam, which began on April 1, is about o8 per cer
completed, and thg structure will be ready for testing b
the time the tests on the west dam are completed.

The Miraflores east dam erection began on Jun® -
and that for the west dam on July 1. All material for ad
of the dams, weighing a total of 13,400 tons, had arrive
on the Isthmus by August 1, and erection was 8o per cen”
completed on September 1, being practically confined t‘:
the two dams at Miraflores. These are slightly 1ig
than those at Gatun and Pedro Miguel, because of thB'
lower head of water against which they will be US¢
each of them weighs approximately, 1,087 tons, as co
pared with 2,305 tons at Pedro Miguel and Gatun Lock®
The east dam at Miraflores will be finished the jattef
part of October, and the west dam in November.

Operating Machinery.—In addition to the maS"“ry}
gates, and emergency dams there is a great amoun! !
auxiliary machinery contained within the machinelz
rooms and operating galleries of the walls. or in
culverts. This apparatus embraces the rising stem 2
valves, which control the flow of water in the Is'fooe
culverts at the bottoms of the side and centre wallsi ;
cylindrical valves, controlling the 6-foot culverts Wi
run laterally from the wall culverts and pass water i@
lock chambers, through the floors; the auxiliary culV ft
valv.e. machines, which control the flow through 2 S gbg
auxiliary culyert designed to maintain the water 4
same elevation on both sides of the upper guard gateof
the guard valves and machines, controlling the inta ebe
water into the side wall culverts at the upper end © ; e
locks; the miter gate moving machines, to swing
leaves of the gates; the miter forcing machines, to dr:,,t‘
the leaves tightly together when closed, and Pf®"s.
leakage; the mechanisms which cause the handrail$
top of the leaves to fold down when the leaves ar€ S Al
back into their recesses in the walls; the pumps of u‘ts )
watering sumps in the miter gate leaves, and in t
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of the fender chain machinery rooms; the machinery for

actuating the fender chains, at all upper and lower guard

8ates, and at the intermediate and safety gates in Pedro
18uel Lock and upper chambers of Gatun and Miraflores

tiSCkS; the tracks and conductors for the towing locomo-
€s; and the posts for the illumination of the locks.

5 ectA_nCiHary to the foregoing is an elaborate system of
il rical generation and transmission to thg tra!nsf.ormer
. ES n the lock walls, from which power 1s dxstrlbut'ed
Iight € various m.otors, and the interior and exterior
s S. The opening motors number 334 at Gatun Locks,
set (?ft Pedro Miguel, and 252 at Miraflores; and at each
£ locks their operation will be managed from a cen-
control house. ;

B All of this work, as well as the installation of operat-

§ Machinery in the spillways for Gatun and Miraflores

L :
akes, controlling 22 ‘‘Stoney’’ gates, each 47 feet long

{V.IQ feet high, has been carried on by the erection Sl{b-
Ision of the First Division of the Office of the Chief
Ngineer,

TR

SANITARY SURVEY OF RIVERS.

By R. 0. Wynne-Roberts,

Consulting Engineer, Regina.
BULLETIN of the Illinois State Laboratory of
Natural History, published last June, comprises
an article by Mr. Stephen A. Forbes, Ph.I.

is o L.I"I‘)-, and Mr. R. E. Richardson, A.M:, whlch

anq c(;lmpl.latlon of scientific information on the biological

nowc emical analyses of the Illinois River. It is well

at , - that Chicago constructed a huge drainage canal

Pose C?s-t of $50,000,000, including power-plant, to dis-

intg to its sewage by dilution. This sewage discharges
€ river near Lockport.

dredThe article is comprehensive, cov.ering over one hun-
Dot c(? Fota, al.ld the reader who desires de.talls that are
o Ntained in the following review is ?dv1§ed to obtain
Daidpty of the b.ulletin. As much attention 1s now bemg
it of '0 the purification of rivers, the writer has deeme

Interest, and perhaps of service, to review the work
Y the authors of the article, which is largely re-
to, in the following paragraphs, by extracts and
€S 1 — .

¢ 2
State T? - I,llin_OiSv River is peculiarly c'h.?ract.eri.stic of .the
Raty, of Illinois, and, next to the prairies, is its leading
of al feature. The level richness of the central plateau
bl‘oade State_is reflected in the turbid waters a.nd the
tom_lénSIuggIS? current of the stream; and its wide bot-
Plete] S, originally covered with huge trees, com-
M) Hooded when the river is highest, and holding
a reﬂc’“arshes and shallow lakes at its lowest stages, a}n;e
!ifhpid of the time, not so very far remote, V\./hen the
In o Waters of the Great Lakes rolled down Its valley
Mighty flood on their course to the southern gulf.
erys Not an accident that this river was the first great
thay 2, Of transportation into and through the State, o(;
Post inelﬁ-rSt. colonial settlement and the first fortlﬁg
Milro, g llinois were established on its banks. After the
cl'editeds had deprived it of its commerce it was dIS&
lcity in thand neglected for many years, and the secon
On
the%- Used it a5 2 mere convenience for the discharge ©
«organic wastes.
time hese are temporary conditions, however, and the
Seems now at hand when the people of Illinois will
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learn to appreciate and develop this great gift of nature
in the various directions in which it may be made to serve
their interests and their pleasures. Its frequently beau-
tiful and occasionally picturesque scenery is attracting
more attention every year ; and when, as is sure to happen

in due time, a superior highway follows its course

between Chicago and St. Louis; when the attractive
building sites on its banks are relieved, as they now
might generally be, from the midsummer plague of mos-
quitoes; when its most interesting situations are con-
verted into parks, and its fisheries are protected and
enriched by means of State reservations for the breeding
and feeding of fishes; and when, as must eventually come
to pass, it becomes once more an indispensable central
link in a principal line of traffic between the Great Lakes
and the Gulf, it will take for all time, for the State at
large, the place which Lake Michigan now holds for our
greatest city.

“The senior author of this work began work as a
biologist, on Illinois River problems, some thirty-six
years ago; and the junior author has virtually lived on
the river for purposes of investigation during the last
four years. The Natural History Survey of the States has
published in the meantime more than 2,500 pages of
contributions to its biology; and it is now rounding this
work to a close, and bringing its results to bear, in prac-
tical ways, upon the economic problems most pressing
and important at the present time.

““Objects of the Investigation.—The Illinois River
work of the Natural History Survey, pursued at irregular
intervals since 1877, became virtually continuous at
Havana for five years, from April, 1894, to March, 1899,
after which it seemed expedient first to diminish, and
in 1903 to suspend, field operations in order that more
important scientific results might be organized, reported,
and published.

““The opening of the Chicago Drainage Canal in
1900 was a revolutionary event in the biological history
of the river; and, as the most important period of our
earlier work was that immediately preceding this event,
an examination of its consequences to the general system
of aquatic plant and animal life was an important part
of our object in recommencing systematic study. As
the Illinois is a rather peculiar member of the great
Mississippi River system, it was also much to be desired
that comparative studies should be made on the life of
the more closely related companion streams; and, as
the Illinois is economically one of the most productive
rivers in the United-States, it was evidently time to study
the subject of the conservation and possible increase of
its values in the light of the knowledge we had gained,
and intended to gain, of its physical, chemical and bio-
logical conditions and requirements. '

““The reports of the work of the earlier period were
largely on the minute plant and animal life of the stream
—its so-called plankton—which forms a considerable part
of the food of many kinds of fishes, and nearly all the
food of the young of almost every kind ; and the plankton
product of the waters of the Illinois under the new con-
ditions, as compared with those prevailing before the
opening of the sanitary canal, was one of the first topics
to commend itself to us for careful study. Involved in
this subject of food production for fishes, river mussels,
and other useful aquatic animals, was the economic effect
of a great increase in the flow of the stream, the rise in
its levels, and the consequent expansion and longer con-
tinuance of its overflows, which, there was reason to
suppose, might so increase the food supply and enlarge
the breeding and feeding grounds of fishes as to increase
the fisheries products of the stream. It was also a matter
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of interest and importance to learn the effects, both
direct and indirect, of the increased inflow of sewage by
way of the sanitary canal and the Des Plaines, upon the

fishes and mollusks of the waters of the stream and sys-

tematic collections from it at various points on its
course, under various conditions and at different times
of the year.”

The investigations of special interest to municipal

se commenced in 1911, When chemical

engineers are tho
determinations and biological collections for an analysis

of seasonal conditions on the upper Illinois and in related
waters, were begun July 18th, and repeated at frequent
intervals until Dec. 13th. Similar trips were made in
Feb. and Mar., 1912, for a study of winter conditions ;
and in July, 1912, an elaborate series of oxygen deter-
minations was made for the entire length of the river.
Aug. 21st to Oct. 12th two such series were obtained
for the upper Illinois; and in Nov. two more, for the
whole system, with comparative tests for the Mississippi,

below and above the mouth of the Illinois. The situa-
tions thus brought more or less closely into comparison
1 at Lockport, the Des Plaines

were the sanitary cana
River at the same place and at its mouth (Dresden

Heights), the Kankakee, just above its mouth, and the
Illinois River at Dresden Heights, Morris, Marseilles
both above and below the dam which crosses the river
there), Ottawa, Starved Rock, Peru, Hennipin, and
Chillicothe. The distances of these points
of. the Chicago River are approximately as follows, 1n
miles: Lockport, 35; Dresden Heights, 53; Morris, 62;
Marseilles, 80; Ottawa, 86 Starved Rock, 95; Peru, 102;
Hennepin, 116; and Chillicothe, 145, ninety-two miles
of this last-mentioned distance being on the Illinois River
itself.
“*Finally, in Mar., 1913, samples of the bottom sedi-
ments were collected from all the five Illinois River dams,
and from some other points in the main channel, for
physical and chemical examination, with a view to ascer-
taining the condition of the river bottom when the river
water has been for some months at or near the freezing
point.”

Messrs. Forbes and Richardson, for reasons stated,
take the years 1897-8 and 1909-10 as the basis of com-
parison of the plankton production and quality of the
waters. The above years are before and after the opening
of the Drainage Canal, and, as in the former year the
plankton was 3 C.C. per cubic metre of water and in the
latter 5.07, ‘‘we have sufficient reason for concluding
that the plankton production of the stream has been
largely increased per unit of volume as a consequence
of the opening of the drainage canal, and that, so far
as the evidence goes, the ratio of the present yield to
the former is at least as 5 to 3. Remembering, further,
that the most important plankton product is that of the
spring months, when the young fishes are hatching from
the egg and are dependent upon the plankton organisms
for their earlier growth as fry, we find a special signifi-
cance in the fact that the plankton yield of the river
for the months of March, April, May and June was 2.85
times as great in 1910 as it was in 1898.

«“If to these facts concerning the increase, in recent
years, in the percentage of plankton contained in the
waters of the Illinois, we add those concerning an in-
crease in the average volume and area of the waters
themselves, we shall see that their total plankton must
have been many times multiplied, and that the fisheries
of the stream should feel the effects of this greater
abundance of this important element of fish food.

““The importance of an abundance of organic matter
in the water as a means of producing a rich plankton

"water near the surface.

from the mouth
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is, in fact, so well known that growers of pond fishes
in Europe deliberately manure their ponds to increase the
supply of food for their fish; and there is considerable
gvidenoe, also, that the plankton of the Elbe is Jargely
increased by the sewage of Hambufg and Altona pouré
directly into that stream.”’

The Des Plaines River near Lockport in Sept., 1915
was heavily loaded with sewage wastes, and septe
organisms were at the maximum. “The most €O%
spicuous of these was the well-known fungo-bactel’ium’
Spheerotilus natans, a filamentous form, which grow®
in long, loose, hanging tufts and branches in septic a’
polluted waters. The stony bottom of the Des Plain€®
between Lockport and Dresden Heights, was carpet€
with this plant, and with it were associated a considefablf
variety of Protozoa, all characteristic foul-water species:

Sir Rupert Boyees, F.R.S., the eminent Engl_ish
biologist and analyst, when giving evidence at the Hi
Courts of Justice of England in an important Welsh
river pollution case, stated that there are two kinds ©
sewage fungus—Sphaerotilus and Leptomitus. The first
was probably known by the obsolete name of Beggdatoa
Alba. - It is like flock or cotton fluff, and flows in the
It usually sticks to twigs *
preference to stones and gravel, and the informat_“’tl
given by Messrs. Forbes and Richardson is interesti®
in this respect.

The authors next describe the condition’ of A6
Illinois from Dresden Heights to Marseilles. “In ]}11)’;
1911, it was in an especially saprobic or septic conditio®
culminating at Morris, if we may judge by the num®
of septic organisms in the plankton.” ‘‘The most abuf”
dant of these were Spheerotilus natans, detached filamen
of which made about go per cent. of the number © h,e;
plankton organisms in this and the following section:
‘““Flagellate, colorless Protozoa, which feed upon t')ac‘
teria, were also extremely abundant in this sectio™
The largest number of Oikomonas termo—a bacterit®
eating protozoa—were found at Marseilles above
dam.”

“In the Starved-Rock-Chillicothe section of the rive!
:che outstanding feature of the plankton was the mark®
increase in diatoms and other chlorophyll-bearing us”
cellular organisms, plant and animal, which becameé suf
ficiently abundant by the time Hennepin was reached 2
give the water a characteristic greenish tinge- 'Th:ls
greening up of the water below La Salle was notice”!
in fact, on a down-stream trip in June, 1910, an a4
conspicuous to the naked eye in both 1911 and 1912
most noticeably so at lowest water levels.”’

The dissolving oxygen of the water in the s
canal at Lockport ranged from 0.4 of one part per
on Nov. 1st, 1912, to 9.3 parts per million on Feb. 170
1912. As temperature has an influence on oxyge“‘dlso’
solving capacity of waters, the above figures requiré t,
be reduced to the percentage of saturation at the
perature observed at the time when the test was M4 f
Consequently, the first was equal to 3.5 per cent: %,
oxygen saturation and the latter equal to 64.9 Per cent!
the average of six observations made was 4 parts i

el

million, or 31.9 per cent. of saturation. Fish were fO; b;
ns

3

anitﬂry
nillio?
17 thy

but these were either dying or dead, overpowercs
the thic contents of the stream. There were no sig
of animal life, and the only insects seen in or on

water were a back-swimmer (notonecta) and Sevefh‘ g
water-boatmen (corixa), both of which, as they preat ﬁ
air, can afford to be indifferent to the deficiency 40
oxygen.

-

(To be continued.)
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INTERNATIONAL HIGn wWAYS.

It is to be hoped that Deputy Minister Campbell will
be successful in his efforts to persuade Premier Borden
to appoint a commission to co-operate with the Joint
Congressional Committee on Road Legislation of the
United States. Such an international body could do a
vast amount of good work in reaching a sound under-
standing that would make many great international high-
ways possible in the future. It would be highly ad-
vantageous to have equitable, uniform road legisla-
tion in all the Provinces of Canada and the States
along the Canadian border. Road construction could
be correlated so that the important roads of each
Province would connect with the important roads of
the other Provinces and of the adjoining States.
This would greatly promote the trade and friendly rela-
tions between the two countries. The commission might
also consider allowing United States autoists to tour
Canada with the minimum of trouble and expense at the
border. It is for the benefit of the Dominion to make
the roads as inviting and pleasant as possible to United
States autoists. The tourists are frequently capitalists,
and a better knowledge of Canada would cause many of
them to invest more money here.

e

MATHEMATICS AS AN ENGINEERING STUDY.

The value of a thorough study of mathematics in
engineering training is a much-discussed topic. An en-
gineer does not advance far into his profession before he
contracts the thought and dwells reflectively upon it.

No science is so intimately connected with engineer-
ing as mathematics. Arithmetic, geometry, algebra and
trigonometry are regularly employed, while an amalga-
mation of the science with physics has produced
the derivation of stresses, moments, radii of gyra-

‘tion, ‘energy, etc., that form the daily food for

engineering thought and accomplishment. Yet, of
the science of mathematics the average engineer has
forgotten, five years after he graduates, fully two-thirds
of the amount he had, at one time, carefully mastered;
and when one reviews its scope he is surprised to find the
infrequent applications of its higher attainments. It will
be noted that the calculus is used comparatively seldom,
and a text on analytical geometry finds little entertain-
ment in the routine practice of an engineer. This is ap-
parently as it should be, though, and memory need not
be brought to task to have the old and intricate pathways
repaved.

Yet the student struggle in the mathematical gym-
nasium goes on apace; and the study forms the chief
channel for his intellectual development. - It is, there-
fore, timely to acquaint those of our readers who are
preparing for enfrance into the profession, with the
necessity of such devoted attention to a study, much of
which will later be forgotten.

This is best answered by suggesting to the student
of engineering that, when he becomes a graduate, he
will take time to reflect upon the mental training derived
from it, which is the sum of the necessity for a consider-
able part of the study. Again, like many commodities
that might be mentioned, he will find that when he needs
its application he needs it badly. Herein lies a vital
point. Though an engineer, eminently successful, may

have forgotten everything but the bare principles, a clear
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knowledge of how to apply them to his work spells its
importance to him.

The young engineer must remember that engineer-
ing is not merely the getting and holding of jobs, or the
handling ‘of a big contract. There is the science as well
as the practice of engineering, and experience shows that
the men who have played a prominent part in the de-
velopment of both have seldom been those who have had

an aversion to mathematics.

While there is an excuse for the scarcity of purely ,

mathematical treatises in an engineer’s library, in that
mathematics is a member of the family of ‘“‘pure’’
sciences, it is not to be inferred by the young engineer-
ing student that the owner has not still a working
acquaintance with the principles, at least, of the science.

—_———

CONCRETE CONSTRUCTION.

In every line of construction in which Portland
cement has been used, the first objection raised by the
layman has been that such skilled construction methods
are necessary that frequent failures are likely. Because
concrete looks so unstable when first poured, and takes
years to reach its height of perfection, it is likely to be
condemned even by city commissioners. So, it is not
surprising to find many officials vigorously opposing con-
crete roads because ‘it requires such a lot of care and
watching to get them laid right.”’

But are faulty construction methods or dishonest
contracting any more fatal to concrete roads than to roads
of any other type? We hold no brief for concrete roads.
As a matter of fact, we believe they wiil have their
limitations of usefulness, just as have macadam and
brick. But some of the concrete roads that have been
built are so excellent that concrete—properly constructed
—must be given place as a paving material worthy of con-
sideration along with other materials. It must not be
tabooed merely on account of poor contracting being
likely to ruin the road.

Dishonest, careless or incompetent construction can
as readily spoil sheet asphalt, brick, bituminous macadam
or other pavements, as it can concrete.

e . cE—

EDITORIAL COMMENT.

Dr. J. A. Amyot and Mr. F. A. Dallyn, C.E., water
bacteriologist and chief engineer, respectively, of the
Provincial Board of Health, have reported as follows con-
cerning the Thirty-One Mile and Pemichangaw Lakes
scheme of water supply for the city of Ottawa. (See The
Canadian Engineer, Oct. 16th, p. 505):

“Investigation of the waters and catchment basin of
the proposed water supply for Ottawa at Thirty-one Mile
and Pemichangaw Lakes, together with the perusal of
the report of Sir Alexander Binnie, convinces us of the
feasibility and value of the scheme. We have no hesita-
tion in recommending its approval by the provincial
board in preference to any other source and supply here-
tofore proposed.”

L O BERS R

A couple of weeks ago our esteemed contemporary,
“Canadian Machinery,”” published a proposed design for
a new Machinery Hall at the Canadian National Exhibi-
tion. The idea is excellent. There certainly should be a
new machinery building. The reproduction of the sug-
gested design in our columns is unnecessary, as it is en-
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tirely unofficial, but we desire to support heartily the
general scheme.

The plan offered by Mr. Hare in ‘‘Canadian Ma-
chinery”” may possibly meet the needs of the machinery
firms, but the Exhibition’s architects will likely further
improve upon it. We would suggest to the Exhibition

" Board that, when the design of the building is under co”

templation, they consult a score or more of the leading
machinery manufacturers and obtain their views of thei

own requirements.
——

LETTER TO THE EDITOR.

Electrification of the Canadian Northern Tunnel.

Sir,—In your issue of October gth, you say, on pagé
s71: ““Of all the great railway systems of the worl
using electricity for the operation of their terminal$
there is not one which has not adopted this system only
after previously using steam. The Canadian Norther?
terminal in Montreal, therefore, will be the first to
operated entirely by electricity from the commentement:
No steam locomotive-drawn trains will enter the tunne®
Specially constructed electric locomotives will be €**
changed for the steam engines at the Back River yafds'”

A few days ago some local newspapers, commenting
on the contract awarded to the Canadian General Electri€
Company for the electrification of the Canadian Norther?
terminal in Montreal, also stated that this would establis
a record, being the first time any railway terminal wou
be operated by electricity from the beginning. This, ©
course, is quite wrong, as it is exactly what was doneé
on the Pennsylvania Railroad when, in 1901, it decide
to bring its trains to New York, exchanging steam efs
gines for electric locomotives at Newark, some 12 mi
away. Aside from the construction and electrification ©
a new line and of subaqueous and land tunnels it includec
the construction of a new terminal which, of course,
operated entirely by electricity, as it should be, from the
commencement in January, 1910. "
~_ Long before this, however, the same had been don®
in Paris. The Orleans Railway Company decided in *
to extend its lines 2.5 miles from the Austerlitz statiof
to a better and more central location in the city of Pari
to its present terminal called the Quai d’Orsay station
This involved the construction of 2.5 miles of tunnels an
of a new terminal which were operated by electricity fro
the beginning of operations in 1899.
~ Far from changing from steam to electricity, thes®
improvements were designed for electric operation a7
nothing else. :

Mr. A. ]. Cassatt, President of the Pennsylvania Ra."'
road, when in Paris in 1900 was so well impressed with
the electrical operation of the Quai d’Orsay station ar
of the practicability of exchanging locomotives on
outskirts of the city to bring the trains in a new tet'mim’l
that he began at once to orient the policies of the Pen?”
sylvania in that direction.

Many books and technical papers have deSCl'ibe.d
these undertakings which it is needless to enumerate '
detail. 1 might, however, mention among them Revt
Générale des Chemins de fer et des Tramways, NOS: of .
February and November, 1808, and of May and J“ly’f
1gor; and Transactions American Society of Civil B#
gineers, Volume XLI., LXVIIL and LXIX.

Yours very truly, 5
PAUL SEUROT- |

A

Montreal, October 13th, 1913.
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A DEPARTURE FROM COMMON PRACTICE IN
SEWAGE DISPOSAL.*

By Alexander Potter, C.E.,
Consulting Engineer, New York City.

| YHE city of Springfield, Mo., is located two hundred

and forty miles southwest of St. Louis, among
the foothills of the Ozark mountains, 1,400 feet
Erow above sea level. During t.he last decade Fhe
in ¢ th of the city has been very rapid. The population
SeIlt900 was 23,000 and in 1910 it was 34,000. The pre-
i« ¢ CStmate is placed at 46,000. The area of the city
Ourteen square miles. '
SeweThe built.-up part of the town is sewered and recet}tly
out] 2 eXt?nS{OHS have been built into the fast growing
Io yIng districts of the city. Up to the present time over
> mlle_s of public sewers have been completed.
two 3 ridge running east and west divides the city into
the . unct drainage areas, known as the northern and
smaus Outhern areas. The northern area, which is the
o ;r of the two, takes in about two square m-lles and
int t;]ned by a number of small streams which qxscharg?
the th'e Sac River. The southern area takes in a}l.o
Soutp, ickly Pop_ulated districts, including the new addition
anq V‘;).f the city, and drains southwesterly into Jordan
ison creeks, tributaries of the James River.
pottiNecessity of Sewage Disposal.—During the greater
So SOn of the year the natural flow of all 'the streams 1S
%anrtr}a-u that they are unable to assiml.late the large
ther, tties of sewage that are constantly discharged into
age d In the spring of 1911 the nuisance from raw sew=
that tlscha.rged into these streams became so serious
Stepe .o Clty authorities realized that unless 1.mmed1ate
i Were taken to abate this nuisance the city would
€ itself liable for damages.
leg eBdef?re calling in an engineer to design the muc:h-
Ppro Improvements to the sewerage system, the cxt};
plantsprlated $100,000 to construct sewage tx:eatmer.l
Mone at two sewer outlets. After appropriating thlS’
mansy the city proceeded to call for bids upon contractors
Cver and specifications. This plan was abanc?oned, h-ow‘;
the {,Vr.efOre the contract was let, and the city retaine
digy,. \tef to design and supervise the necessary sewage
Posal plants,
and W“tlme of Improvements.—The ridge extending east
€st through the city made it necessary to construct

0 . .
for thsewage disposal plants. The most loglca.tl I?catxon,
Near Ie)s]e Wage disposal plant for the northern district was

o)

Moy, oflng Pax:k, directly north of the city limits at $e
e inap the existing sewer. In the southern dxstr.lct T
Plang aCe called for the construction of a sewage disposa
Strye t the mouth of the main outlet sewer. To con-
Teogy, - SeWage disposal plant at this point was not
ang :1 ended. The site is low, subject to inundation,
\1ping would have been necessary. e,
Wilson account of the small quantity of water flowing in
\ y: and Jordan creeks during the greater portion of
e ar, the treatment of the sewage in settling tanks
the p Yould not give a sufficiently pure effluent to abate
tagg .o 520Ce. - Some additional treatment, such as con-
3 S or intermittent filters, was therefore absolutely

" To obtain a head at the southern outlet suf-

*
2oth ‘;I‘:: American Society of Municipal Improvements,
IOth, rgil;al Convention, Wilmington, Del., Oct. 7th to

" .
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ficient to operate a filter would back up the sewage in the
main outfall sewer for a distance of at least 3,500 feet.
This sewer, which is an egg-shaped brick sewer, 28
inches x 42 inches, was not strong enough to withstand
any internal hydrostatic . pressure without rebuilding.
Above its mouth the outlet sewer for a distance of 3,200
feet has a fall of only 4.6 feet; at this point there is a
two-foot drop and the grade increases to 4.1 feet per
thousand. It was recommended that the treatment plant
be built at the point where this change in grade occurs.
To obtain at this point the necessary head to operate the
plant only 2,000 feet of sewer would be surcharged. For
a distance of 1,436 feet, that portion of the length where
the hydraulic gradient falls above the natural surface of
the ground, the existing egg-shaped brick sewer was re-
placed with 36-inch reinforced concrete pipe of the Meri-

. wether type, designed to resist this pressure. This rein-

forced concrete pipe has been found very satisfactory

Fig. 1.—Location Plan of Southern Sewage Disposal
Plant.

under the head to which it was subjected, viz., from 3
feet to 10 feet, and the line appears to be practically
watertight. The existing sewer below the sewage dis-
posal plant was not rebuilt and is used to convey the ef-
fluent from the plant to the outlet. :

Type of Plant Recommended.—On account of the
limited area available it was deemed advisable to use in-
termittent filters instead of contact beds. The ordinary
type of sprinkling filter could not be used, as such a filter
requires a head of at least five feet to operate the nozzles.
Such a head could be obtained only by pumping. Me-
chanical distribution was therefore recommended. The
distributor selected is operated with a head of only 12
inches.

Fig. 1 shows the general arrangement of the plant
as built. It consists of a grit chamber built in duplicate,
two settling tanks of the two-story type, a sprinkling filter
divided into six units, each 53 feet g inches wide and 200
feet long, a sludge bed o.35 acre in extent, and a final
settling basin of 150,000 gallons capacity, located at the
outlet, 3,600 feet from the remainder of the sewage dis-
pOSal plant.

Grit Chamber.—The grit chamber is constructed in
duplicate. The flow in the grit chamber is r?tarded s:.xf-
ficiently so as to retain only the suspended mineral solids
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which would interfere with the operation of the settling
tanks. Provision is made so that during times of flood
the back pressure on the outfall sewer can be readily and
quickly relieved, thus scouring- out whatever deposits may
have formed in the 36-inch reinforced concrete pipe.
‘ Settling Tanks.—Concrete, either plain or reinforced,
is practically the only structural material available for
constructing sewage settling tanks of the dimensions re-
quired for a large municipality.  So far as the writer
knows, the circular tank has been used in this country
only in constructing the smaller units; for the larger
sizes it has been customary to use rectangular construc-
tion. The rectangular form under all conditions, and
especially when a large portion of the tank is above the
surface of the ground, is a more expensive form to build.
The Springfield sewage tanks are neither square nor
truly circular. Each unit is four-leaf-clover shaped, con-
sisting as it does of four semi-cylindrical segments 26
feet in diameter. This type of construction is peculiarly
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done, and different stresses are used for the tie rods tha?
are used for the shell, the shell, instead of being su
jected to simple tension, will be subjected to beﬂd‘_"g‘
The tie rods are fastened to a steel plate 8 inches wise
J-inch thick, bent to a 5-inch radius. By means g
double nuts the reinforcement is kept in accurate aligh”
ment, which insures equal distribution of the tensio®
among the larger number of tie rods. ’
The cylindrical segment must be free to expand:;
all directions. If the expansion is in any way pl’e"ent
by interior construction, such as the troughs, false botr
toms, beams, etc., the shell, instead of being under t€7°
sion only as contemplated by the designer, will be st d
jected to heavy bending, often sufficient to causé th_
fracture of the structure. To permit of the free €%
pansion of the shell when under internal pressuré .
interior construction, except at the intersection of the ti€®
and struts with the shell, is separated from the shell BY
expansion joints. ; g
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well fitted not only to resist the water pressure. from
within, but also the earth pressure from without when the
tank is below the ground and empty. The construction
features of the tank are clearly shown in Figs. 2 and 3.
The shell of the semi-circular segments is 12 inches thick,
reinforced vertically with 3{-inch bars spaced 3 feet cen-
tres and circumferentially with 3{-inch square bars
spaced so that the unit stress does not exceed 14,000 lbs.
per square inch. The unbalanced tension at the point
‘where the semi-circular segments intersect is taken up
by 1%4-inch circular rods embedded in concrete struts, as
~ show in detail H of Fig. 2.
The steel reinforcement in these ties is designed to
to resist the tensile forces at the same unit stress as the
circumferential reinforcement in the shell. If this is not

Fig. 2.—Plan and Details of Settling Basins.

i

After passing through the grit chamber, the.sew?g ‘
enters the distributing trough, which is 2 feet WI 6
holds, under normal conditions, about 2 feet of ;ed in
(See Fig. 3.) Eight 8-inch circular openings, pla &id¢
the sides of the trough near the bottom and on theﬂi,,g'

next the outer wall, admit the sewage to the s?:ioﬂ’r
compartment. At the end of the trough is an add! tb',ti

opening, placed so as to be but half submerged, 5° io8
whatever scum may tend to collect in the distl'lb“ebg.
troughs is carried over into the settling compart®” o
Each settling compartment has a capacity of 1
gallons, which gives an average period of retention 010
hours when the plant is operated at 4,000,000 al t
its capacity. The flow in the settling comp_al't_',“egd{e‘
parallel to the direction of the slot. To prevent ©

=




October 23, 1913. THE CANADIAN ENGINEER Sus

sludge is preferable to the closed pipes generally used.
In an open channel the sludge drawn off is at all times.
visible to the operator, and therefore the character of the
sludge drawn off can be controlled. far better than when
a closed sludge conveyer is used. There is positively no
odor during the operation of the sludge valves, either in
the trough or upon the sludge beds.

The Springfield tanks have been found to be very
economical in construction. Concrete and steel are used
under ideal conditions to resist the pressures to which the
tank is subjected. From the contractor’s. standpoint also

::g Other disturbances from being set up in the settling
cierll)"“rtmel'lts'which might interfere with th_e settling ef-
mentc-y ). the_ liquid is admitted to the s.etth.ng compart-
b n a direction opposite to that which it must take
A gg’alSS"lg through the compartment. The c'larlﬁed sew-
tire oves the settling compartment over eight 15-inch

s dlschal‘ging into the collecting trough. ]
The presence of the concrete struts in the settling
cmpartment does not in any was interfere with the ef-

Cy of the tank. Where necessary, they can be cap-
With wedge-shaped pieces of concrete having slopes

Com

of a¢ least 45 degrees. g hS ) 5
tWEerI]nththat' circular segmental area be- v Tl LA o
e e (distributing trough and the shell e e iarem e rex
°°11ec§e;ank’ all of the floating matter 1is ; - S -
Qirkp - . a}nd forms a very heavy scum, re- === ” i
A8 slight attention from the operator. ol }g e =
tank;rgf Increase the S.ettling eﬂiciency of s _23‘ g , }l:uc.w; L B l
Vertica] the type described, the writer uses .j{‘:ifﬁ A ;F:::t;::\“ y ‘ :
thyg circhiculatl?n. The amount of sewage §§ ;lg. | A9 Y.
€Xoeeq tcu ated is very small and does not K ‘r /é i
the sewwo per cent. of the total amount of : §§ 1( yy T
Verticag age treated. To accomplish the L 1 i 2,
irg ?eru!atIOn mentioned, a 6-inch cast o &F :
ing imalp with four 4-inch circular open- 5 e e W g
tany, 21 in the digesting chamber of each o

n
Rigs. about 6 feet above the slot. (See
mina.t % and 3). This circulating main ter-

segm::t i; a small chamber located in the

the Shel]
Wejr to

charnber
ispringﬂe

e S
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etween the collecting trough and
» Which chamber has an adjustable
control the flow from the digesting
Into the collecting trough. In the
lxedld Plant the liquid thus drawn 'off
Mpart With the effluent from the settling
t"e&ted Mment and the resultant mixture is
Plan¢g t0n the sprinkling filters. In other
Uray,, ot the writer has built, the liquid
eturne, doff from the digesting chambers 1s
CUlatio, to the distributing troughs. ~Cir-
esPecian Such as that used in Springfield is
treateq Y of value when the sewage to be
Septic f'eac.hes the plant in a more or less
in o “°Ndition. The plant has not been
e‘acperatlon long enough to determine the
Sl"alue of the circulation system.
Pengge ge Digesting Chamber.—The sus-
Sett]ag Organic and mineral matter which

CHAMBER

CHAMBER |

mpargﬁt of the_ sewage in the .sett.ling Fig. 3.__[)etf1il Sections of Main Set'tling Tank.—Upper
gﬁ?e throzlgﬁ : hsélge:e, };ic;mrtls l(t)}(l;;elteén?rllﬂzfle Section on CC., Lower Section on BB.
o -inc i
i r:nt0 ! the wedge-shaped settling com- The  the cost of constructing the tank is not excessive. To
Sugg, " Into the sludge digesting chamber. PR construct the conical bottoms of the digesting chamber a i
gan()ns 1g§sting chamber has a capac1tZ of ; Eo’this vertical pipe 2 inches in diameter was placed i‘n th.e centre
i.fmpartmen?viv fthe opemx;g- lesh:ozdorgepressions of each cone ancjj ﬁrml.y braced.‘ F('irom thl}S] p;pt:l ;if |
T, Whic, thesdormed by Ourdcon ltirEatel collects. suspended a wooden triangle a<.i]ubste at such a ot »
. dray ecomposed slu_ge X . }’n sludge tion that the hypotenuse described tl.le interior su ;
S.!Des Bt off the Sl.udge, 8-inch casth ll'(:d o of the cone when rotated about the: pipe. The concret: !
.I:(l:ns, the sT(? down _into these cone-ls afpe0 P I:eeS- was mixed rather dry and placed in 4-inch iayersb zim 5 |
b Hovwe, es of which slqpe at an angle o g 1 g(r)uths tamped as much as it woul'd stand, the .lasf ayer leng i
-“If ort ends of these pipes terminate in bell-m dd carefully brought to a true line by the swinging template. .
e ¢ t(l;n spiders. The sludge pipes are .Ca"'e fol: A Y-inch coating of 1 to 2 mortar was applxed to the in-
anj e tank to the top, giving ready acoeSSf " terior of the cones to give them a smooth surface. i
each . The sludge outlets, of which there are fouf To construct the outside shell of the settling tank ‘
orc.e colrlxmt' discharge under a' 5-foot head intoa retll?e’- the ‘contractor et ool 'formf m?de. in g-foot s?;" !
Ving bedcsre_te.r;ro"gh 'Wthh C(l)nve}’; ;he i‘;ﬂg;i:; ihe tions 2 feet high: A complete set of inside and outside -
Tl e open channel used for -
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forms was built extending entirely around one tank, and
a complete ring 2 feet high was poured at one time. The
following day the sectional forms were raised 2 feet and
wired in place at the new point. No trouble was found
in shifting the forms and holding the walls plumb and
true to line. The false bottoms of the settling compart-
ments were built of No. 28—g-rib hyrib plastered with
mortar to a thickness of 274 inches. The circular venti-
lators also were built of hyrib and plastered with cement
mortar, no other forms than templates being used.

Intermittent Filters.—To reduce the loss of head to
a minimum power-driven mechanical distributors are used
to distribute the sewage on the filters. There distribu-
tors were manufactured by the Ham Baker Company, of
London, England. They are designed to distribute the
sewage upon the beds with a loss of head, not to exceed
12 inches when the liquid is applied at the maximum rate
of 720 gallons per square yard per day. Fig. 4 shows
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are supported by concrete girders carried by piers Spac_ed
12 feet, 54-inch centres. The area covered by each dis-
tributor is enclosed by an 8-inch concrete wall.
winter temperature of Springfield is sometimes SO for
that it may be questionable as to whether the travelins
distributors can be successfully operated in extrem®
weather. Should the traveling distributors g0 out @
commission or any of thém break down, it is possible £
utilize the filters or any unit thereof as a con‘act bed 1©
be operated by hand, suitable gates being provided for
this purpose.

Operation of Distributors.—Extending down the cen”
tre of the filters between two of the traveling distributof®
is a 3-foot rectangular-conduit in which the normal dep
of sewage is 16 inches. A cast iron siphon, 24 inches
long and 8 inches in width, conveys the liquid from ooh
trough to the distributor. This siphon is provided W!

a gunmetal air cock and brass air exhaust pump for start®
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Fig. 4.—Section of Filter Unit Showing Traveling Distributor.

the construction of one of these distributors. Each dis-
tributor is supported on three rails, spaced 25 feet on
centres. The length of the travel is 200 feet.

The effluent from the settling tanks is conveyed by
a 24-inch reinforced concrete pipe to a main distributing
trough located at the north end of the filters. The lateral
distributing troughs which supply the traveling dis-
tributors are fed by 3-foot weirs from the main distributor.
The object of these weirs is to insure a uniform distribu-
tion of liquid to the distributors. Fig. 4 also shows the
construction of the sprinkling filters. The depth of the
filtering material ranges from 6 feet 6 inches in the cen-
tre to 6 feet at the sides. The underdrains were not
built as shown on the drawing. Instead of using 6-inch
channel tile, the contractor was given permission to con-
struct 6-inch semi-circular channels in the concrete floor
and cover them with vitrified tile slabs. The main col-
lectors are semi-circular in shape, 18 inches in diameter
and of variable depth, the distance between them being
about 25 feet. ' The rails on which the distributors travel

ing the flow. The siphon discharges into the feed tubej{
of which there are two. These feed tubes are ma%e g
wrought iron 3/16-inch thick and have an extern?’ "y
ameter of 734 inches. The feed tubes are suppOl'ted ced
each end and at the centre by a cast iron carriage bra &
together by rolled steel beams so as to form a rigid st¥
ture. In each feed tube just above the centre are locd, s
54 x 4-inch orifices, spaced about 15 inches lengthwl-by
The even distribution on to the beds is accomplishedbe;'
a distributing tube 234 inches in diameter, locateq in
tween the feed tubes. This distributing tube is U™ o
sections and can be raised or lowered as required 0 *
trol the flow of sewage upon the beds. The feed wdeé :
are protected with galvanized sheet iron covers pro¥! 10
with hinged access doors. The protection exter ¥
within one inch of the surface of the bed in order 0
serve the heat in the sewage as much as possible, € 4,
ally during the cold weather. Tt also acts as a pl’e"?n”,.;,
tive of flies. A space is provided between the tw® cl‘,qd'

nels supporting the feed tubes, which during the
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Weather is to be filled with moss, leaves or other insulat-

'Ng material,

i Each pair of distributors is operated by an endless
€ cable. All three sets of cables are driven by one

tx?iborse-power Otto gasoline engine, which gives the vdi_S-

di Utors a speed of 38 feet per minute. The change in

\"ection of the distributors is accomplished by means of

€ reversing lever shown in F ig. 4.

LessThe distributors have realizeai every e).(pectatiop.
it than two horse-power is required to drive all six
l"‘bUt_Ors. The writer believes that the distribution of
aien(]:i;lmd over the bed is more uniform than can be ob-
More b}’ the methosﬂs now in- use in this country. The
great uniformly the liquid is distributed upon a filter, the
e t:r the quantity of sewage that can be applied to the
given o Obtz%m the same degree of purlf:lcatlon; Or,.Wth a
tio thantnty, of sewage, the more uniform the distribu-
> M€ greater the purification.

that To the kr.IOWIedge of the writer this is the first time

in thiTs)o Wer-driven traveling distributors have bee.n used

Make Country, The range of temperature at S-prl.ngﬁ'eld

Possip) th-ls,ms_tallﬁltlon an important one as indicating

Wit ¢ limitations of service in extreme winter weather
out Covering the filters.

weflllal Treatment of Filter Eﬂiuent.——The: existin.g
locate conveys the filter effluent to the final settlmg basin
Settli'n Eeaf the mouth of the existing sewer. This final
Capacitg asin 1s 150 feet long and 50 feet wide and has a
Ne] adn};' of 150,000 gallons. A reinforced concrete chan-
at ¢ Its the sewage to the basin at the upper end and
¢ lower end a similar channel conveys the settled
Outes Fhrough. a short length of the existing sewer to the
'nto Wilson creek. It has not been deemed neces-

to sterilize the effluent.

f"omsmdge I_)isposﬂl-——The sludge which is drawn off
t"Ough le.ma'ﬂ settling tanks is conveyed by a concrete
beds a1d to a grade of 5/10 of 1 per cent. to the sludge

ac e e sludge bed, which takes in an area of .35 of
each ,.'S divided by wooden partitions into twelve units,
"t being 25 ‘feet wide and 5o feet long. Each
ed is underdrained with graded gravel 18 inches
€ cep € centre and 12 inches deep at the sides. Down
drajy, ;7€ of each unit extends a 6-inch vitrified under-

e ;
co‘lere]; id With open joints. The surface of the gravel 1s
Slug With a thin course of mortar*sand to prevent the

. dge

S given, "™m working its way into the-gravel. The bed
Nl o a slope of 1 inch in 10 feet away from the sludge
®htirg be;i]sSISt in the distribution of the sludge over the

locat:?;e Sewage disposal plant for the northern district,

Sallon 2€ar Doling Park, has a capacity of 500,000

b.ution M 24 hours and, with the exception of the distri-

sl.milar? the sewage over the filter, is in all resngtS

dlstl‘ibm;? the plant just described. Instead of mechanical

Over o ‘%%, Nozzles are used to distribute the sewage
the beqs,

— e ————

quate h: 8enera] movement towards the thorough and ade-
S, nqulpment of Canada’s great trade portals, Halifax,
T develllebeQ Montreal, Vancouver and Victoria, as welhi
w'. Oronto FODment of harbors along the great .lakesT-SuC
thch wil]. Hami’ton, Port Arthur and Fort William—1s one
°c0mpet » When completed, place our country in a position
il the: . eﬁecﬁvely and successfully for its legitimate share
T d’S trade, .

]
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A CANADIAN ELECTRIC STEEL FURNACE.

By T. R. Loudon, B.A.Sc.,
James, Loudon and Hertzberg.

of extensive investigations on the electric furnace

iron and steel industry of Europe. Since the pub-

lishing of this report, which has been and still is a
reference of great value, there has been very little
evidence in Canada of commercial interest in electric
smelting and refining, as far as the actual iron and steel
industry has been concerned. Several electro metal-
lurgical plants of great importance have grown up, but
none of these has made any attempt to manufacture pig
iron, or place steel products on the market on an ex-
tended scale. In 1911, the published results of the suc-
cessful electro smelting of iron ores in Sweden added
greatly to the hopes of those interested in electric
metallurgy, as it was proven by these Swedish experi-
ments that practical electro smelting was an accomplished
fact, provided power and ore were sufficiently low.
Canada was naturally looked to as a possible field for the

lN 1906 the Dominion Government issued the results

new Swedish processes, as it is well known that Canadian’

| _ﬂ_
<«—— ORE FEED

AELDYCTION chamarsr

LLECTROOE

Fig. 1.

iron ores are not suitable for smelting in the ordinary
plast furnace without concentrating and briquetting, but
can be handled by electro-thermic method. In fact, the
Dominion Government electric furnace experiments at
Sault Ste. Marie were carried on with a view to making
use of these ores. Interesting as the Swedish experi-
ments were, nothing resulted commercially in Canada.
There are, of course, many economic reasons why
the electric furnace has not been used in Canada in the
steel industry; but, over and above these economic rea-
sons, there exists one that is very largely. re§pqn51b1e f?r
the lack of advancement after the beginning’ made in
1go6. This reason may be Con.Clsely ,stated_by the well-
known phrase, “‘lack of expenfance.’_ These new pro-
cesses required operators familiar with the actual run-
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ning of electric iron and steel furnaces, and these men
are few and far between. Lacking this experience, which,
by the way, was confined to a few European countries,
Canadian investigators have been working along their
own lines, taking what could be gleaned at intervals
from the little that is heard of other similar investiga-
tions in foreign parts.

In view of all this, it is particularly gratifying from
every standpoint to note that an actual commercial elec-
tric steel plant has at last made its appearance in Canada.
Quite recently an announcement was made of the in-
corporation of the Moffat-Irving Steel Works, Limited,

Fig. 2.

having for its object the electro thermic reduction of iron
ores and refining to steel.

The experiments of which this plant is the outcome
have covered a period of some years, and have been of
an extremely thorough nature. As intimated above, the
difficulties met with in such work are of such a nature
that those who persevere and overcome them deserve
great credit.

The form of furnace finally adopted differs very
slightly from the original design, the main differences
being in details rather than principle. Fig. 1 is a dia-
gramatic elevation of the furnace. The crucible is built
on a substantial base of concrete. Above this hard-burnt
red brick were used for a few courses, and finally, the
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silica brick forming the main body of the crucible Weré:
built up as represented in the cut (Fig. 2). The hearth
is of rammed magnesite, giving a good basic bottom-

As indicated in Fig. 1, the ore particles are fed into

the upper stack by a mechanical screw feed. The
requisite limestone is also fed in at the same level. The
carbon, in the form of finely ground coke, is fed into the
crucible at the level indicated. The electrodes, three 1
number, for this furnace which operates on three-phasé
current, project into the crucible at an angle of about
600. One of these electrodes is shown in Fig. I. The
remaining two are spaced at equal inturvals around the

: act
furnace. e in cont

In falling, the ore particles com
with a strongly reducing hot atmosphere of carbon
oxide gas and partial reduction takes place. The
reduction takes place in the crucible.

As would be gathered from the furnace having iz
basic hearth, the process as carried out is basic-. 10
well known that in the electric furnace it is p055‘b]6 i
bring about a degree of refinement in the metal th%" g
unattainable in the usual industrial processes. In ach
is practically impossible, under ordinary conditions, tONog ¥
the sulphur content of steel below a certain limit: % g
that this limit leaves a bad steel, but, to get as far b8 11'.
as is possible in the electric furnace means a very h‘ged
grade metal. Another very distinct advantage clat
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if:r steel made under electro thermic conditions, is that it
v P OSSIb]e. to deoxidize the molten metal to a high degree
i Perfection. This has been entirely borne out in tl_le
ho"k_ on this furnace. In fact, it was soon apparent In
th: €arly stages of the work that the solid condition of
N Steel., due to this absence of oxides, made the metal

Ty desirable for steel castings. The steel resulting from

MACNETIC
SEPARATION AND
CRINOING SHOF
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A great deal of care has also been spent in experimenting .

with various mixes of moulding sands, etc. ~The ex-
tremely high temperature attainable in the furnace gives
a very fluid metal, suitable for the most intricate. steel
casting, but which requires facings and sands refractory
enough to withstand being completely fused. . Steel

flasks made by bending channel iron are used entirely. .

The transformer is of the core type, three-phase and
water-cooled. Provision has been made to allow of a
voltage regulation of from 56 to 84 volts, giving a range
suitable for any condition met in such a furnace. Elec-
trode regulation is carried out entirely by hand, no diffi-
culty being experienced in maintaining even conditions.

OfF BINS

LEANING

SHop

NYYLOING
SHOF

COMPRESSOR
HOUSE

CORE
QVEN

OFF/CF

STORE
HOUSE

he Procegg h SHe

. a : ualities of the
cruc%ble Steel, :ndw;rl')llysr;:t;?hte;?: s(}'xow‘a tensile strength
the ‘;lbov.e the average; but, this alone does not explain
Indeegaf‘“g qualities of castings made from this ste :
. 1t is only on the basis of the purity of the meta
any explanation of the quality can be made. So far

no :
injyes U2l analyses for the presence of oxides and other

injyrs
for “ous elements have been made, but the healllt. a}?ang:;:
igh-

".“etale ordinary elements looked for, show a
* The following are some samples :—
C 51 Y S
o .30 71 .03
7 .25 78 .03 .010
e A .25 75 .035  .010
in gettt‘ls Particularly noticeable that there is no dlfﬁculzt);
the ex Mg £00d metal heat after heat, due, of course,
obtain:;:ue?t control of temperature and slag conditions
Ie in the electric furnace.
Very Se;s furnace, which was built to take
o a he dom operated to full capacity, excep .
bef"l'e at, $0 as to obtain a high temperature in the meta
hag . APPing. A very complete system of oil burners
be ane'en installed for. ladle heating which has proven t0

e":g?"a"t item in the production of good cas;;g(g;;
Calleq . S are of two-ton capacity, but ar.et :time.

to take off a heat of more than a ton a

300 kw., is
t at the end

FLASH. YARD

best

()

TAANSFORMER '
I OSE FURNACE

FOUNDAY

Fig. 3.

The electrodes are 5-inch diameter graphite, and pass
through water-coolers in the roof. The ordinary thread-
ed joint is used and is found very satisfactory if ordinary
care is taken when putting on a new electrode.

The plant layout is shown in Fig. 3. Skeleton steel
construction was used in the foundry building, a view of

Fig. 4.

which is shown in Fig. 4. The stack B (I:‘ig. 4) is for
leading off the waste gases from the reduction chamber.

The transformer house A (Fig. 4) is a separate unit con-

taining all the instruments and the electrode control ap-'




.
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paratus. The moulding and cleaning shops are equipped
with compressed air.

It is hoped to be able to give some more detailed re-
sults of the process in the near future. There is no doubt
that the problem of handling Canadian ores has been
solved in this process. The steel made in the furnace,
as intimated above, supports all the predictions and pub-
lished results up to the present as to the superiority of
electro-thermic steel.

—_—eao

HIGHWAY ACCOUNTING, WITH SPECIAL
REFERENCE TO MAINTENANCE.*

By Halbert P. Gillette, M. Am, Soc. C.E.
THE time is at hand when accounting and cost-

keeping methods that have proved so effective
in the management of private enterprises will also
be universally applied to public works. There is
fundamentally no economic difference between a road and
a railway. Hence accounting methods that have been
developed in the construction and operation of railways
should prove efficacious in road construction and main-
tenance. :
Every well-managed railway has an itemized plant
or property account. How many ledgers relating to a
system of highways will show the itemized investment
in the entire mileage? Every well-managed railway has
an itemized maintenance account that shows the monthly
and annual maintenance expenses by divisions. Of how
many road systems can the same be said? Every well-
managed railway is careful to distinguish’ between ex-
penditures that add to the investment in plant and ex-

penditures that merely renew superseded and worn out

parts of the plant. How many road ledgers show equal
care in this vital matter? And it is vital, economically,
not to confuse renewals with betterments; vyet we all
know of many recently published statements of road main-
tenance costs wherein more than half the cost was not
maintenance at all.

When an old waterbound macadam is scarified and
enough new metal added to bring it to its original thick-
ness, the cost thereof is a maintenance expense. But if
metal is added in amount sufficient to make the macadam
8 ins. thick where it was 6 ins. thick at the time of
original construction, then the added 2 ins. is not a main-
tenance expense, but is an addition or betterment which
should be charged to the property account. Even to a
more marked degree is this true when a waterbound
macadam is given a bituminous surfacing.

The editor of at least one prominent engineering
periodical has recently written about the almost prohibi-
tive cost of road maintenance, and has cautioned the
public against bonding for road construction because of
the short life of modern roads. This serious editorial
error is the result of inadequate knowledge of proper
accounting methods, for published road maintenance data
are apt to deceive those who think that ‘‘maintenance’’
means what it should mean. As a matter of fast “main-
tenance,” as commonly used to-day in reference to roads,
means true maintenance and betterments combined, and
is, therefore, a deceptive term.

Maintenance expense should never include anything
else than repairs and renewals. Any expenditure that
adds to the inventory cost of a road is an addition or
betterment and should be charged to the property account.

* Read at American Road Congress, held at Detroit,
Mich., Sept. 29th to Oct. 4th, 1913.

By this criterion it follows that if a worn 6 in. macadam
is scarified and increased in thickness to 8 ins., the first
cost of a 6 in. macadam is deducted from the first cost
of an 8 in. macadam, and this difference is charged 0
the property account. The balance of the expense involv
in scarifying, metalling, rolling, etc., should be charg®
to the maintenance account under the head of rene“tals'

The writer prefers to keep distinct the two kinds
of maintenance—repairs and renewals. Under repalrs
are charged patching, patrolling, and other small Of
continuous maintenance expenses. Under renewals ar¢
charged general resurfacing and all renewals of larg‘:
parts or units. Thus, in the case of a bridge the cos
of painting is a repair expense; but the replacement @
an old bridge by a new one is a renewal.

Since it is rare that a highway official will find 2
properly kept set of construction and expense ledger_i
left by his predecessor, the question arises whether :
is worth while to inventory or appraise the existing rOadS;
Most emphatically it is worth while. One of the bes-
ways of rating the annual maintenance cost of any struc
ture or machine is as a percentage of its first cost.
viously this cannot be done where the first cost 1S f‘oe
even vaguely known. Estimates of future rnalintenaﬂ"'S
expenses are often best determined by taking percentag®
of the first cost of each item. These reasons alone ?v.al"
rant making an appraisal of any plant, but, in additio?
the owners of a plant are entitled to know hcw mu¢
capital is invested in it. Who can tell, with any qegree
of accuracy, how much capital is now invested In the
roads of any large State in America? ;

The writer has made a rough estimate of the inves*
ment in roads in each State, and it serves at any 14
to disclose sad disparity in capital invested in roads com™
pared with railways. Accurate figures of this sort _for
each State should serve to awaken the public to realiz4”
tion of its past niggardliness in road improvement. NC
that the Interstate Commerce Commission has begun
appraisal of all the railways, it will soon be possible t?
contrast the investment in railways with the invesr
ment in roads, provided we begin soon to appraise O%
highways.

In opening a property account for a system of I’?ads’
it will be well to study the printed instructions to rallwa):
accountants issued by the Interstate Commerce C'on‘l
mission ; also the printed instructions issued by variou®
State public service commissions. : 5

The writer would suggest a property account fo
roads as follows :—

Road Property Account. ;
Engineering, Superintendence and Inspectio?:
Administration and Legal.

Real Estate and Right-of-Way.

Clearing and Grubbing.

Grading.

Retaining and Slope Walls.

Bridges, Culverts and Drains.

Fences and Signs.

Trees, Sod and Foliage.

Paving.

Buildings and Fixtures.

Furniture and Instruments.

13. Stores and Supplies.

14. Tools and Machinery.

15. Miscellaneous. .
16. Bond Discount. it
17. Interest During Construction. ; ""m
All existing roads should be appraised at the ci”t,gfe
reproduction new. The depreciated condition ma
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:;;i:::m.ed’ but it is the cost new that should always
\acco In a plant account. It is now considered bad
unting to ‘‘write off”’ any part of plant value because

Ot depreciation. P
Depreciat: ion. Preferably a separate account called

ation Reserve is provided.

of hiH;Vmg opened the construction ledger of a system
nNew g) ways, using the appraised cost of reproduction
ettermstart with, the cost of every new road aqd every
item, I&nt should be ent.ered in that account, item by
°1assiﬁeda-ny of the 17 items above given should be
Provem into sub-items. Of course, ea_ch new road im-
and i ent should have its own separate itemized account,
Waygs i“’°“1<§ be yvell to adopt the method used by rail-
e N designating eac'h improvement by a numbered
diture o Ar} A. F. E. is an ‘‘Authorization for E.xpen-
itemizeg It is made by filling in a printed blank with an
improve estimate of quantities and cost of the proposed
€ magq ment and the reasons why the improvement should
variouse.PﬁI.t is given a serial number, and signed by
iy officials. Care should be taken to keep the record
ual cost in such a way that it can be entered in

detaj :
all on the original A. F. E. in a column parallel to

e :
Column of estimated cost. If the totals of the two _

0 n, S g
o tzt C}}eCk within 10 per cent., reasons should be given
e coe difference. Instead of extending a given A. F. E.

Ver more work than was originally contemplated,

e <
Writer prefers to issue a separate A. F. E. for the.

extensi()n.
ang ?n?"esponding to the A. F. E. for large additions
Mingr b%rovements is the W. O., or ‘“Work Order,”’ for
'3 numbttermenfs and maintenance. Work orders should
detajleq ered serially, and, where possible, should contain
€qua] d es.tlmates of cost as well as the actual cost In
etaj] hetall' In addition, a work order should shgw in
ance OW the actual cost is prorated between Mainten-
’1flnd Improvements.

A R hﬁ location of the work should be described on each
a ma. - and W, O., but, in addition, there should be
en?e record of every A. F. E. Care should be taken
the 4 T on the map the number of the A. F. E., and on
i not d E'_Sholﬂd be recorded the map number. 1f this
t cor one, it often becomes difficult in subsequent y€ars

Irelate the maps and A. F. E’s.
S“mmr; ad-d ition to a system of accounts that find ﬁpal
edge Ty In two sets of ledgers, namely, Construction
'S and Maintenance Ledgers, there should be 2

Separ

accouitte System of unit cost-keeping records. Ledger

: S must be precise. Cost-keeping records, howevelt' )
ost-

oly be approximate; for the main object of ¢

C€ping ;
to eteg IS to ascertain unit costs with sufficient accuracy
'mine whether work is being economically done;
e cos

of prol}rse, unit costs also serve for estimating t!l
Ance cloeCted work, but this is a matter of small lr_npO_l’t-
of eﬁic'ntrasted with the use of unit costs as a criterion
anq ac::ency_ Accounting is a function of bopk-keepel‘s
8i €erg Ountants, but cost-keeping is a function <.>f en-
Shoy] - By this I do not mean to imply that engineers
ther, 'Ot understand accounting, nor do I mean tha
Cost. : ould be entire divorce of accounting from unit
Neegeq RN8: To attempt to record in ledgers the data
'mpliCa:P calculating all unit costs results in greatly
CCoyng; Ing the accounting system. Moreover, a &
8 Slng system lacks the flexibility so essential in 2
Sngi ySt-em for recording unit costs. As a rule, the
the gy N Charge of work finds it desirable to change
dltiOns d of recording unit costs to fit the local con-
the So;tt € character and magnitude of the work, an
a(x:ou.'nﬁ of men available for keeping the records. An
ng System, on the other hand, should remain the

Same
f 4
" all jobs and from year to year.

O_f course, unit cost records should show labor and
material costs separately. It is desirable that the same
separation should also be followed in the accounting sys-

tem. When this is done it is possible to check roughly

the total payroll charged in the ledgers against the total
labor cost recorded by the engineers on their cost blanks.
Similarly with the total cost of materials. Errors are
thus frequently disclosed, and occasionally the ‘‘padding’’
of payrolls and other dishonest acts are brought to light.

Too much stress cannot be laid on the economic
necessity of detailed unit cost-keeping. Even for the
smallest of jobs, unit costs should be ascertained, if for
no other reason than to show that unit costs on small
jobs are often several fold as great as on large jobs of
the same character. Much money is annually wasted in
puttering. Once the total waste is expressed in dollars
it usually is seen that most of the puttering can be done
away with entirely. This is particularly true of road
maintenance. The writer is of those who believe that
too much road maintenance consists of patching in small
units. There is not a little economic falsehood in applying
too literally the ‘‘stitch in time’’ policy. Unit costs, and
nothing but unit costs, will show to what extent it is
economic to use a parole system of repairing.

To unit costs we must also look for the answer to
the question whether day labor or contract labor is more
economic. Practically all the recorded unit costs relating
to road construction indicate that contract work is cheaper
than day labor work The a priori reasons for this are
numerous ; but since there are not a few men who believe
they can ‘‘save the contractor’s profit” simple justice
demands that they prove it by recording and publishing
the unit costs that occur when they attempt to do so.

In conclusion, the writer would repeat the suggestion
that the accounting methods of railways and other public

utilities be thoroughly studied by those who are in charge

of highway construction and maintenance.

It is not sufficient merely to know the principles ‘of
double entry book-keeping as it is commonly applied in
business enterprises. Public utility accounting is a special
science that involves many departures from the ancient
art of book-keeping from which it has evolved.

, :
THE SERVICE RAILWAY OF THE ST. LAWRENCE
PULP AND LUMBER CORPORATION, PABOS
MILLS, GASPE, P.Q.

By E. S. M Lovelace, B.A.Sc.,
Civil and Consulting Engineer, Montreal.

P

HE St. Lawrence Pulp and Lumber Corporation,
after purchasing the valuable timber limits and

other holdings of the old Pabos Lumber Company,

have set about to develop its property along the
most modern lines. A sulphite plant with a capacity of
over 100 tons of pulp per day is being erected, and saw
and rossing mills are also under construction. A town-
site is being laid out in the vicinity and, in addition, a
standard gauge railway to the interi
way. The writer has been engaged
mer on the location of this railway,
ber of points connected with ‘it th
interest.
 The peninsula of
fifty miles long by seventy-five miles wide,
veritable hog’s back between the St. Lawrence River to
the north and the Baie de
height of land in the interior rises considerably above sea-

throughout the sum-
and there are a num-~

Gaspé is about one hundred and

or is now well under .
at will-be of general.

and forms a_

Chaleur to the south. As the
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level, the streams on either side of the divide necessarily
have heavy falls. The water is thrown off very rapidly
and even in time of freshets these streams, for the most
part, carry no great body of water. As a consequence
of this lack of stream flow, driving operations have not
proven very successful, and have hitherto been conﬁr_led
almost exclusively to a few of the larger streams, leaving
whole areas of spruce, balsam, birch and cedar quite un-
touched by the axe. Any method, therefore, by which
this vast quantity of timber might be placed on the mar-
ket, either in the form of pulp or otherwise, should, and
in due course must, receive the serious attention and con-
sideration of those engaged in the lumbering industry in
the province.

In the development of the plant under consideration,
it is proposed to largely follow methods which have proven
successful in the State of Virginia, where the president
of the corporation, Mr. Robert Whitmer, of Philadelphia,
has other large interests. The main line of railway run-
ning back from the mill site at Pabos Mills to the timber
limits in the interior, will have maximum grades of about
3 per cent., with curves up to 20 degrees being employed.
The main-line locomotives being rod engines of special
design, are guaranteed to take curves of even 50 degrees,
if necessary. So far as the line was located it has been
found possible to have, with the loaded trains, either
down or level grades, so that only the trains going back
light to the woods have any up grades to encounter.
This will naturally reduce the cost of operation.

The rails used are sixty Ibs. with standard angle-bar
connections. The main-line has been substantially built,
but lacking, of course, the same degree of excellence re-
quired in a line intended for passenger traffic. From the
main-line, branches will be constructed, as required, down
the various gullies to the lumber camps. On these branch
lines engines of a different type from those in use on the
main-line will be employed. They are known as the Shea
engines, and are specially constructed for climbing heavy
grades, the drivers and tender wheels on one side being
geared to a longitudinal shafting. There is thus no dead
centre, and such engines will lift a load up grades that
for ordinary rod engines would be quite out of the ques-
tion. Grades of even 6 and 8 per cent. can be easily
operated upon with such engines. Their speed, however,
is slow, about ten miles per hour under favorable circum-
stances being the limit. It is for this reason that on the
main-line there will be an advantage in using the or-
dinary type of rod engine.

The construction work on the railway this season
was done entirely by day labor, but next spring some
further sections may be let out to contractors. The
main-line has now been constructed a distance of 4 miles
into the interior, where it connects with a branch to the
first lumber camp. Cutting will therefore proceed
through the entire winter at this camp, the wood bein
brought to the mill by train. :

There is a deep water wharf at Pabos Mills, with
connecting siding from the mill, so that in summer, when
required, shipments can be made by water. Sidings from
the mill also connect with the line of the Atlantic, Quebec
wnd Western Railway, and shipments over this railway
make connections at Metapedia with the Intercolonial.

The corporation was organized early in 1913. Mr.
H. W. Racey, who for some years was connected with

the lumbering interests of Price Bros., Limited, Quebec,,
and of Mackenzie-Mann & Company interests in the far.

\
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West, is general manager. The corporation is compo.sed‘-
of a group of capitalists, most of whom are, or have beeny .
heavily interested in lumbering operations throughout the
United States. :

COAST TO COAST.

Esquimalt, B.C.—A new system of 128.lamps has been i{"
stalled and put into operation by the British Columbia Electri¢
Railway Company at Esquimalt, and has marked a new de-.
parture in the history and progress of the municipality.

Saskatoon, Sask.—The initial thirteen and a half miles
of municipal street railway was set in operation on January
1st, 1913, and almost from the first showed a margin OVer:
operating expenses. This margin has increased from a neg-
ligible quantity to a gratifying profit.

Toronto, Ont.—An endeavour is being made to bring
about reciprocity in boiler inspection by the public works
departments of British Columbia, Ontario, Saskatchewan an
Alberta. The standards of the provinces are almost identl-
cal, and no obstacle should stand in the way of the desired
reciprocity.

Port Arthur, Ont.—The C.P.R. has under way an ¥
tensive piece of work at Current River. The river has beel
turned off to one side, and steam drills are being employed 2t
excavation work prior to the construction of the subway undet
the bridge. Before the subway can be completed, 2 largé
quantity of rock must be removed, which is now part of the
bed of the river. 3

Le Pas, Man.—A new wireless station .has been built PY
the Marconi Wireless Company at Le Pas, in connection W! '
the construction of the Hudson Bay Railway, and as soon 3%
all the apparatus in connection with the station is compl"“?‘
the company will be prepared to receive commercial bus?
ness' along this and connecting wireless chains. This new
station will eventually be a link in a chain that will be Per
fected when the Hudson Bay and Strait have been open®
to navigation. .

Regina, Sask.—There now seems every likelihood that
the City of Regina will enter into an agreement with Mr.
S. Porter, which will result in a material reduction in the
cost of electrical energy. Mr. Porter owns large deposits 2
lignite coal in the southern part of the province, and he has
advanced several propositions to the city, one of which is that
a company in which he will be interested will generate p°"ver
from the lignite coal, and sell the power at a low rate t0 t
city, the city to retail and distribute it. Mr. Porter is nf)w
in the city for the purpose of going further into detail W.‘t
regard to the proposition. Readers will remember mentio®
of this proposal some time ago in 7ke Canadian Engint”

St. John, N.B.—Some interesting data has been fufnisb
ed concerning dredging operations, which have been in P
gress from April 1st up to the present, at the St. John harbo®.
exclusive of Courtenay Bay. The work accomplished ”
been the dredging at the mouth of the channel require
straighten its entrance, the removal of foul ground, t.
dredging of the Beacon Bar and the making of the berths 2"
the West Side, where the new wharves are being construct® el:
the clearing up of the present berths, the deepening of s
lington .and Nelson slips, the dredging of the Navy Isla?
Bar in the course of the ferry boat, and the deepening of te,‘
West berth at the I.C.R. wharf. In all, these operations :dS-
present the dredging of one and a quarter million cubic ¥2
of material.
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Brantford, Ont.—Another favorable report on railway
Construction has been given in connection with the L. E. and
- Railway, The track-laying is in progress, and the rails
have been laid southward from Galt to a point 1,200 yards
below the power-house at Blue Lake. From the Grand Trunk
T0ssing at Blue Lake to Paris, and from the crossing of the
Same railway to the citv of Brantford the road bed is ready
10 have the rails laid. Just as soon as the subway under the
Grang Trunk tracks at Blue Lake and Paris are completed,
the rails will be laid into Brantford and the ballasting will be
One. Contractors are pushing the subway work as fast as
Possible and Mr. Kellett still has hopes that the Northern
branch will be running before the close of 1913.

_ Fort William, ont.—The work of drilling and blasting the
- Solid roel under Lake Superior for the new tunnel which will
SUbply Port Arthur with a new water service, has been start-
iy considerable progress made. About 10 feet is being
e every 24 hours. Owing to the fact that air
DPressure ip the tunnel will be kept at twenty pounds to the
SqQuare inch, the work cannot be very rapid; since the very
:::rongeSt men can not stand being in twenty pound air pres-
in t';, Or even less for more than a very few l?ours. The v.vorlg
n € Water intake tunnel will be done in shifts of a specifie
UMber of hours each.  Mr. J. Gass, superintendent of the
:’0rk, ?tates that in all probability the work will not be ﬁ‘n_ish-
unti]l next April.
Sosers Pass, B.C.—The C.P.R. will take four years to
n tﬁlete th.e tunnel now under construction ?t Ro_gers Pz}ss
€ Selkirk range. This huge tunnel which will require
:' expenfiiture of 15,000,000 dollars for its completion 1S
. built for the purpose of lowering the grade through
o e:zmou.n'“"ins- Five and three-fifths miles of its total le.ngtlrl
Sideot iles must be driven through solid rock, and on e1tt I;se
Co her? will be an approach of 7 miles. To carry out.
“Struction, shafts a mile deep will have to be driven
frough the mountains. The company has undertaken one
e 8reatest pieces of railway construction work 1n this
tun’ amzl one which will dwarf into insignificance all other
Dels ip the world.

op Regina, Sask.—The Grand Trunk Pacific Railway has
iened lecently a 105-mile piece of road on its new CalgafY:
gafgar branch, This stretch of 105 miles lies b.etween Blgn
as] el Loverna, which lies on the boundary line betwe}e)
Skatchewan and Alberta. Permission has been granted by

¢ Boarq of Railway Commissioners also for the operation
orthwesterly

Com

age

50 miles of the Regina-Moose Jaw and N

E;ST;Ch of the G.T.P., which have been completed to ; :11:1);

a] 0ce beyong Mawer, Sask. Ballasting" on the (1) :

andg;iry branch of the G.T.P. has been finished to Ca gaon,
t ISt-class passenger service will be estabhs):.led as 51: :

Solj, € terminals at Calgary are completed.. Th-lS line %7

s CODStruction, and as a consequence will give a SP
SeTVice between Calgary, Tofield and Edmonton.

.Vancouver, B.C.—In the opinion of Mr. H. H. Stevens,
a b » the people of the Vancouver district should proceelt\iI l:
usmess'like way with the construction of the Second ! a
thws ridge, making no further requests for aid from either
. ©Tovincial or Dominion Government. Mr. Stevens
asized the need of a strong expression of public (.Jrflnlon
advane Subject to enable the city and municipal gutho;'ltlest ;2
brj ¢ plans for procuring the money necessary Ior ’
ikne Construction. The subsidies subscribed by tl?e gover
vailil(:: an‘d the amounts authorized by the cotvmc'lls Of,ptt:
8750 § districts have brought the total subscrx}atlc?n o 06
shOui;oo Of the necessary $2,500,000. The coggcﬂs inte
o v XeIcise now their borrowing powers and Pro
Vith the erection as a good business proposition.

d proceed at
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Halifax, N.S.—That work has been commenced by
terminal builders at Halifax may be verified by a picturesque
quotation from a local daily paper. “‘A blackened swath of
desolation, gashed through over a mile of what once was
the finest of all the natural beauty of Halifax, now marks the
preliminary work on the fantastic south end terminal scheme,
and fire and axe are daily advancing the work of devastation.
Some of the finest public grounds and seven of the beautiful
private estates in the city have already been -irreparably
ruined. From the harbor front a pathway over one hundred
yards wide has been gouged along the line of the proposed
ditch railway which is to increase the length of the passenger
and freight haul to this city from every point to which Hali-
fax has railway connection.”’

St. John, N.B.—Though the engineers of the J. S.
Metcalf Company, contractors to the Federal Government for
the building of the new grain conveyers, have made their
surveys, the building of the conveyers has not been started.
The galleries for the conveyers are to be constructed on hard
pine timbers, 54 feet long and 12 inches square, and these
timbers have to be secured in the United States. This may
be the cause of delay in the work; but if the conveyers are
to be available for the shipment of grain at the commence-
ment of the season, very rapid operations will be necessary
to complete their construction before the opening of the
winter port season. The new conveyers will be more than
2,000 feet long, and will have about 8,000 feet of rubber
belting 36 inches wide, costing about $1.00 per foot. These
belts will be driven by four 75 horse-power electric motors
installed in towers on the galleries. The work of building
the conveyers progresses very rapidly when once begun, as
while the foundations are being made the gallery tressel is
prepared. At Sand Point now it appears that to supply the
new berths with conveyers necessitates construction work
as extensive as that represented by the conveyers already
built. At the present time conveyers are built on berths
Nos. 1, 2, 3 and 4. It is probable that the new conveyers will
continue from the end of No. 1 berth, and cross the head of
the slip along Union Street and then pass down the face of
the berths Nos. 5, 6 and 7.

Port Nelson, B.C.—Mr. H. E. Penrose, writing from
Port Nelson to the Winnipeg Free Press, says:—‘‘Amongst
Canada’s great engineering achievements—and these are not
a few—the completion of the harbor at Port Nelson will prob-
ably rank with the foremost. Whilst the site and climatic
conditions of the harbor are by no means perfect, the diffi-
culties are being gradually surmounted; step by step accur-
ate survey and charting have been accomplished, and with
the mass of information obtained, plans have been drawn up
and the work of construction begun.” To carry out the un-
dertaking so that it will be of permanent good, and free from
danger of destruction, two breakwaters will have to be built
at a point 15 miles up the river to protect the wharfs and
harbor works from ice coming down stream as well as to
break the force of the current, which has been quoted as one
of the arguments against the ultimate success of the project.
Below these breakwaters, it is proposed to build an elevator
capable of dealing with large quantites of grain at a rapid
rate, and to dredge a channel so that ships of moderate ton-
nage may come alongside. A further suggestion has been
the use of floating elevators either in conjunction with or
separate from the larger one on shore. Close to the co'n-
struction camp is the site of the wireless station which x'mll
communicate with Le Pas. This high power station acting
in conjunction with the proposed chain of stations along the
pay to the entrance of the. strait, and a possible government
scout operating along- the track, could commum'c%te full in-
formation to ship captains regarding the condition of the

route ‘many hours before entering the straits.
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PERSONAL.

J. L. LANG, B.A.Sc., has accepted a position in Galt
as assistant to the City Engineer, C. D. Campbell.

C. R. HOLMES, B.A.Sc., has joined the Chicago staff
of the Hoskin Manufacturing Company, of Detroit, as sales-
man for electric furnaces, pyrometers, etc.

T. G. HASTIE, Division Engineer in British Columbia
for the Great Northern Railway, is conducting the inspection
of development work on the Victoria and Sidney Rail-
way, B.C.

WYNN MEREDITH, Consulting Engineer for Victoria
on the Sooke Lake water supply project, is recovering from
a2 severe illness in a Los Angeles hospital, and is expected
in British Columbia soon again.

M. T. CANTELL, Lic. R.LB.A.,, A.S.I., Professor of
Architecture and Civil Engineering, Municipal Technical
College, Brighton, Eng., and author of “Reinforced Concrete
Construction,” has become associated with the Success Col-
lege of Science and Trade, Winnipeg, as Principal.

RUSSELL G. SWAN, B.A.Sc., an honor graduate in
Civil Engineering, University of Toronto, has been promoted
to the position of Chief Engineer of the British Columbia
Hydrographic Survey of the Department of the Interior. As
Mr. Swan has -had considerable experience in hydrographic
survey work, especially in connection with water powers in
various parts.of. the West, he is well qualified for his work.
Mr. Swan’s headquarters will be in the Dominion Govern-
ment offices at Vancouver.

A. M. BEALE, B.Sc., Engineer of the Water Power
Branch of the Department of the Interior, is now in the West

‘making an investigation of the question of the development

of small water powers of less capacity than 200 horse-power
which would be of advantage to small communities. It is
understood that there are at present a number of applications
before the Department for the right to develop such small
schemes in various parts of the Provinces of Manitoba, Sas-
katchewan and Alberta. While these are of small eapacity,
they are in many cases of great importance to the particular
district affected. Mr. Beale’s investigations will be watched
with considerable interest, as the question of the utilization
of power for farm and small mill purposes has heen already
demonstrated to be a success in various States of the Union,
and also in our own Province of Ontario, where the Ontario
Hydro-Electric Commission has been: able to demonstrate
that the milkmaid and the old hand-pump are no longer an
absolute necessity.

»

—_——

N.T.R. CONSTRUCTION.

At the October meeting of the Canadian Railway Club,
held at the Windsor Hotel, Montreal, Mr. R. F. Uniacke,
Bridge Engineer of the National Transcontinental Railway,
gave a most interesting illustrated lecture covering some of
the difficulties encountered in the construction of the road,
showing in some detail the undertakings, their problems and
the solutions. :

Some of the greatest difficulties he mentioned were due
to clay subsoil not capable of bearing the weight of a heavy
fll. In one instance the approach to a bridge was shown
where the concrete pier at once end and the first span had
been entirely carried away. Another was of a deep fill which
began to move down along the river, which it approached,
as soon as completed, and refused to be stayed. These and
similar difficulties were constantly being met.

The speaker stated that the rails were now joined from
Mouacton to Winnipeg, with the exception of the crossing of
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the St. Lawrence at Quebec, which awaited the completion
of the bridge. Meanwhile a ferry was being built which
wiruld be in operation next May. There had been difficulties
to overcome in ferrying trains across the St. Lawrence, both
winter and summer, in the flow of ice, the rise and fall 0
the tide, and, as a consequence of this latter, the freezing
of the water on the sides of the docks, which sometime®
reached a thickness of eight and nine feet. The ferry boat
finally decided upon was to be constructed with a tidal decks
with a rise and fall of eighteen feet, and with an “apron"
at each end, which joined the rails of the boat with thosé

_of the docks.
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ONTARIO ASSOCIATION OF ARCHITECTS:

At the twenty-fourth annual convention of the Ontari.o
Association of Architects the following officers and Coun®
were elected for the year: President, C. H. Acton Bond, TO
ronto; first vice-president, Herbert E. Moore, Toront0:
second vice-president, L. Fennings Taylor, Ottawa; treas
urer, J. P. Hynes, Toronto; registrar, Franklin E. Belfry»
Toronto; and Colborne P. Meredith, Ottawa; J. W. Powers
Kingston; W. R. Gregg, Toronto; W. W. Stewart, Hamiltons
Charles E. Langley, Toronto, Council.
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AMERICAN SOCIETY FOR MUNICIPAL
IMPROVEMENTS.

At the annual meeting, held in Wilmington, Del. 4
cently, the following officers were *elected for the ensuing
year: President, Edward H. Christ, of Grand Rapids; first
vice-president, W. A. Howell, of Newark, N.J.; second vices
president, A. F. Macallum, of Hamilton, Ont.; third vic®
president, N. S. Sprague, of Pittsburg; secretary, c. 8
Brown, of Indianapolis; treasurer, W. B. Howe.

Boston was selected for the 1914 convention.
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COMING MEETINGS.

 NATIONAL SOCIETY FOR PROMOTION OF INDUS
TRIAL EDUCATION.—Annual convention to be held 2
Grand Rapids, Mich., October 1gth to 25th. Secretary, C.
Prosser, 105 E. 22nd Street, New York City.

AMERICAN MINING CONGRESS.—Annual conventi®”
will be held at Philadelphia, Pa., October 2oth to z5th. /
retary, J. Callbreath, Majestic Building, Denver, Colo.

AMERICAN RAILWAY BRIDGE AND BUILDIN®
ASSOCIATION.—Annual convention will be held at MO
treal, Que., October 21st to 23rd. Secretary, C. A. Licht¥
319 N. Waller Avenue, Chicago, Ill.

UNITED STATES GOOD ROADS ASSOCIATION~
Convention will be held at St. Louis, Mo., November I
1s5th. Secretary, J. A. Rountree, Lo21 Brown-Marx Buildin®
Birmingham, Ala.

NATIONAL MUNICIPAL LEAGUE.—Annual meeti®®
will be held in Toronto, November 12-15. Secretary, “-
Woodruff, 705 North American Building, Philadelphia,

AMERICAN ROAD BUILDERS’ ASSOCIATION'/
Tenth Annual Convention to be held in First Re i
Aimory Building, Philadelphia, Pa., December gth t0 "twl;: 'ify
Secretary, E. L. Powers, 150 Nassau Street, New York, N- ‘

AMERIEAN SOCIETY. OF MECHANICAL Ji
GINEERS.—The annual meeting will be held in New York
December 2nd to sth, 1913.




