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KAMINISTIQUIA RIVER BRIDGE, FORT WILLIAM

NEW ELECTRICALLY OPERATED STRAUSS TRUNNION BASCULE
BRIDGE FOR THE CANADIAN PACIFIC RAILWAY—CLAIMED TO BE
THE LARGEST DOUBLE DECK, DOUBLE TRACK BRIDGE IN USE

extensive terminal yards and loading docks on
Island No. 1 at Fort William, Ontario. In order
brig to reach this isla-m.i, \ it. was necessary to_build
andg?s across the Kaministiquia anq McI&el.lar Rivers,
able’ bln.asmuch as thes.e are b(?th navigable rivers, mov-
o ridges were .requlred, while on account of.the rivers
g so narrow, it became necessary to use bridges of a
aSCule type

I HE Canadian Pacific Railway Company are building

The Kaministiquia River, at the point where the rail-
way crosses, has a clear width of channel of 125 feet,
but as the railway crosses the river at an angle, a clear
span of 180 feet is required. This leaves the channel
perfectly clear when the lift is raised into the open
position. :

The bridge is a single-leaf, double-deck, Strauss
trunnion bascule bridge, with the main trunnions at the

Fig. 1.—The Kaministiquia River

trun.ﬁe Kaministiquia River bridge is of the Strauss

the 0 type, while that across the McKellar River 1s of

the cherzer rolling lift type. The bridge department of

trae anada Foundry Company, Limited, have the con-

brig. . °F the fabrication and erection of both of these

abg,o > and the bridge across the Kaministiquia River is
completed.

Bridge, Fort William, Ont.

point of intersection of the bottom chord and the end post
of the truss (heel trunnion type), and embraces a 186-foot
movable span, giving the required clear channel of 180
feet in the river, and a 4o-foot stationary span or tower.
The lower deck carries a double track railway and the
upper deck two street car tracks in addition to a roadway
and sidewalks on each side.
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The double-deck feature in bascule bridge construc-
tion is said to be out of the ordinary and it is reported
that there is no other bridge of the bascule type contain-
ing a double deck that is quite as large, although there
are a few single-deck bascule bridges under construction
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pinion, which moves along the rack on the lower face of
the operating strut. This action lifts the span. As the
bridge moves up, the motors move through the samé
angle, which in the highest position is 8o degrees.

that are considerably larger than this one. Arers
There are long approach viaducts on both sides of the l
river for the electric railway, to enable it to cross the
bridge on the upper deck. |
| .
—— @ . :—4
I [ 5100 7 ‘ ; I it
V11 === ' i Yof—

P

Fig. 2.—Kaministiquia River Bridge, showing General Elevation Diagram.

The construction of the bridge is rather out of the
ordinary, as an inspection of the accompanying illustra-
tions will show. The main span is pinioned on a main
trunnion at the forward end of the triangular tower. It
is for this reason that it is called a heel trunnion type.
On the top of the tower a cantilever counterweight arm
is trunnioned, the counterweight overhanging the right
end of the bridge, the opposite end being connected by a
connecting link with pins at both ends to a point along
the lower part of the span member, as indicated.

As the main span turns on the main trunnion, the
counterweight cantilever at the same time moves through
a similar angle, as the pins are so located as to form a
parallelogram. The counterweight on the outer end of
the counterweight arm is a solid mass of concrete, of
such weight ‘as to maintain the main span in equilibrium
at all times, the only power required to raise the span be-
ing that necessary to overcome the friction of the parts.

The bridge was erected in the open position by means
of a wooden erection tower 125 feet high. A derrick on
top of this tower took the steel from the cars at the bot-
tom and landed it in place. The placing of the concrete
for the counterweight was carried on simultaneously with
the erection of the steel, so as to balance the structure at
all times. On account of the size of the structure, the
available space for the concrete was small, and it was
necessary to make concrete weighing as much per cubic
foot as possible. Good results were obtained by using
iron ore in place of stone in the aggregate, and concrete
was obtained weighing about 175 Ibs. per cubic foot.
This concrete had such great tensile strength that most
of the reinforcing ordinarily used in these counterweights
was omitted. There was occasion to remove some of this
concrete afterward, and it was found to be so tough that
the only way it could be removed was by blasting.

Method of Operation.—The operation of the bridge
is as follows : Pinned to the front of the triangular towers
on each side are operating struts, on the lower end of
which are long racks each engaging at the outer end with
a pinion. This pinion is connected through gearing to an
85-h.p. motor fitted with solenoid brakes. These two
motors are mounted on the towers as indicated in the
illustration. The motors, when operating, revolve the

At the outer end of the span there are two lock
motors of 5 h.p. each. These operate the locks through
worm gearing. There is also a 3-h.p. motor geared to 4
crank disc to operate an emergency brake.

When the bridge is closed and ready for traffic, the
lock signal switch and the bridge signal switch are bot
closed, and the contacts in the circuits of the main operat”
ing motors and the lock motors are open. To open, the
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SECTION AA
Fig. 3.—Kaministiquia River Bridge—Section A-A
(Eig. 2).

danger signal is first set. The action of so doing e‘}"’r’
gizes the contactor points of the lock motor, caust?
them to close, when, by the closing of the lock mot® |
circuit breaker by the operator, the locks are withdra%,"
The lock moving out, automatically changes the light !
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t}:_?dS‘g{lal tower from white to red, indicating that the
o 8€ Is closed to traffic. Similar changes of light oc-
T on the operator’s panel.
4k Until the end locks are withdrawn, the contactors
€ operating motors remain open. When withdrawn,
SOESG contact‘ors are closed, so that the operator can, as
on as the light signals that the time is proper, energize
€ main motors through the controllers. The first notch
posti};? controller merely releases the soleno'id brake. This
cOastOIchan be Psed at any time \ivhen it is desired to
Uity he starting of the span on its upward movement
Pens the lock motor contactors, ¢o that the latter cannot
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Fig, 4.—Kaministiquia River Bridge—Details of
Trunnion Bearings.

:Derate by accident. The closing of the span is perform-
Iighty reversing the operations outlined, and t.he signal
are * Sh_OW up in the same reverse order. Air buf.fers
the Provided to take up any shock when the span strikes
% abutments. If the bridge is travelling too fast, these
il uffers will cause the motors to overload and trip the
esw“ch, which will automatically put the brakes on.
th OPerating machinery is all interlocked in such a way
every operation must be performed in sequence, and
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unless the bridge is actually moving up or down, it is held
rigidly in position by a brake operated by an independent
5-h.p. motor. ]

The current for operating this bridge is obtained
from the Kaministiquia Power Company and is 2,200
volts, 3-phase, 6o-cycle A.C. current. It is stepped down
to 550-volt for use on the bridge. The operator’s house
on top of one of the towers is fitted with a complete elec-

trical control outfit, including switchboard and the neces-
sary attachments.

The bridge is also equipped with a hand-operating
mechanism for use in an emergency. It would take four
hours to open the bridge with this mechanism.

- The total weight of steel in the bridge, exclusive of
the approaches, is about 2,500 tons. The counterweight
weighs 2,400 tons. The bridge was designed by the
Strauss Trunnion Bascule Bridge Company, of Chicago,
under the direction of Mr. P. B. Motley, engineer of
bridges for the Canadian Pacific Railway. It was fabri-
cated in the Davenport works of the Canada Foundry
Company, and all calculations in regard to counterweight
were worked out’in their engineering department, after
the shop drawings were made. The entire electrical
equipment was furnished and installed by the Canadian
General Electric Company, Limited.

B

ELECTRIC RAILWAY CONVENTION IN
ATLANTIC CITY.

_The American Electric Railway Association, whose com-
pany members represent over 36,000 miles of track, more
than 76 per cent. of the total in the United States, will hold
its Thirty-second Annual Convention in Atlantic City, Oc-
~ber 13th to 17th. The preliminary announcement of its
programme indicates the growing attention which public ser-
vice corporations are giving to the matter of relations with
the public and employees. Technical matters, being left
largely to the allied associations, composed of the technical
men of the business, the parent association, in which are
found the heads of the companies, devotes its attention
largely to subjects of general interest to the industry.

Profit-sharing with Employees, The Relation of Carriers
to the Development of the Territory They Serve, The Relief
of City Congestion, Present Tendency of Public Service Laws
and Regulations, Valuation, and Electric Railway Securities
from the Investor’s Viewpoint, are some of the subjects which
will be discussed.

Among the speakers will be Frank Hedley, vice-president
of the Interborough Rapid Transit Company, of New York;
Paul Shoup, president, Pacific Electric Railway Company,
Los Angeles; C. S. Sergeant, vice-president, Boston Elevated
Railway Company; J. J. Burleigh, vice-president, Public Ser-
vice Corporation of New Jersey; W. F. Ham, vice-president
of the Washington (D.C.) Railway and Electric Company ;
C. L. S. Tingley, vice-president of the American Railways
Company, Philadelphia; C. N. Duffy, vice-president, the Mil-
waukee Electric Railway and Light Company; Richard Mc-
Culloch, vice-president, United Railways Company, of St.
Louwis; C. W. Beall, of Harris, Forbes & Company, New
York; A. D. B. Van Zandt, Detroit United Railway Com-
pany;  David W. Ross, vice-president, Interborough Rapid
Transit Company, New York; Frank Bergen, general counsel,
Public Service Corporation, of New Jersey; C. M. Rose-
crantz, general counsel, the Milwaukee Electric Railway and
Light Company, and Assistant Surgeon-General W. C. Rucker,
of the United States Bureau of Public Health.
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NEW JERSEY REGULATIONS FOR THE DESIGN
OF SEWERAGE SYSTEMS AND
DISPOSAL WORKS.

State of New Jersey, a set of rules and regulations

governing the submission of designs for water-

works or sewage works were adopted. =~ These
rules have been under consideration for about a year, and
the necessity for them has increased daily. . Plans are
submitted at the present time in all sizes up to 6 feet by
10 feet, and on all kinds of paper from the wrapping
kind up to tracing cloth. It is also an unfortunate cir-
cumstance that some few engineers who have worked
along other lines will accept work designing municipal
sewage disposal or water purification plants apparently
without investigating the underlying principles as thor-
oughly as is desirable. It then becomes necessary for the
authorities to gather detailed data regarding the project,
which very often cannot be done as efficiently as would be
best because of the small number of engineers which may
be employed with the present annual appropriation.

! T a recent meeting of the Board of Health of the

The present rules are therefore intended to prevent
loss of time incident to the collection of fundamental data,
upon which the design is based, and also to make the
plans and reports more uniform in character. Before
taking final action they were submitted to several of the
leading sanitary engineers, with the request that com-
ments and criticisms be made, so that no unjust pro-
visions should be included which would cause unnecessary
hardship or expense upon the part of the engineers.

Many helpful suggestions were made by these engineers..

The following is extracted from the adopted rules
and regulations :—

Sewerage Systems and Sewage Disposal Works.—
The plans for a complete sewerage and sewage disposal
system shall include the following :

A general map of the municipality or sewerage
district.

Profiles of all sewers proposed.

Details of construction of manholes, flush tanks, and
special structures pertaining to the sewers.

General and detailed plans for disposal works.

A comprehensive report upon the proposed system by °

the designing or consulting engineer. This report to be
typewritten upon letter-size paper, and the sheets firmly
bound together.

A preliminary report, containing data and informa-
tion sufficient for the complete understanding of the pro-
ject may be submitted to the State Board of Health for
their consideration, prior to the submission of detailed
plans.

Map or General Plan.—The general plan referred to
shall be drawn to a scale not greater than 100 nor less
than 300 feet to 1 inch, and shall show the entire area of
the municipality or district. If the municipality is greater
than two miles in length the map may be divided into
sections, conforming in size to those mentioned under
“Drainage.”’ The sheets shall be bound together and a
small index map supplied, showing by number the area
covered by the various sheets. A general plan shall ac-
company each application, in the case of a new sewer sys-
tem or any extension or modification of any existing sewer
system unless such general plan has already been sub-
mitted.
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The map shall show all existing or proposed streets,
the surface elevations at all street intersections, and coD*
tour lines at intervals of not more than 10 feet.

If it is intended to defer the construction of sewers
in some of the streets, the plan shall show that seweragé
facilities are provided for all such sections of the munict*
pality or sewerage district. The plans shall also cleal’l,}:
show the location of all existing sewers, either ‘‘separate
or ‘“‘combined,’”’ the location of the disposal works, an
the location of existing and proposed sewer outlets OF
overflows. The true or magnetic meridian, the town 0f
borough lines, title, date, scale, direction of flow an
average water elevation of the stream shall also be clearly
shown. The elevation of the highest known freshets at
the outlets and site of the disposal plant shall be giver
Any area from which sewage is to be pumped shall be
shown by light shading, coloring or other distinctive
marks.

Letters and figures shall be clearly and distinctly
made. Sewers to be built at present shall be shown by
solid lines, and sewers to be constructed later shall be
shown by a line of dashes, as ---=------ Existing
sanitary sewers shall be shown by the following symbOI’
.......... , and combined sewers by a dot and dash
.—.—.—. All topographical symbols used are to be the
same as those of the United States Geological Survey-

Elevations of the surface of the streets should be
placed outside the street lines in the upper right angle, O
opposite their respective positions in the street. The ele-
vations of sewer inverts should be shown at street inte”
sections, ends of line, and wherever a change of gra .
occurs. The elevations of the sewer shall be written clos®
to the point to which they refer, parallel with the sewer
line and between the street lines. The elévations of SU*”
face shall be shown to the nearest 1/10 foot; those of the
sewer invert to the nearest 1/100 foot. The sizes ar
gradients of all proposed and existing sewers shall b®
marked along the line of the sewer.

All sewer appurtenances and unusual features, such

as manholes, lampholes, flush tanks, siphons, pumps, etc
shall be designated on the plans by suitable symbols a%
referenced by a legend near the title.

Profiles of all sewers over 8 inches in diameter and of
all 8-inch sewers, where gradients less than that giver
below are used, shall accompany the application. profiles
of all sewers must be approved before they are cof”,
structed.

Profiles of sewer lines shall be prepared and draw?
to such a scale as to clearly show the structural featur®
of the sewer. For ordinary use, the following scales afé
suggested: Vertically, 10 feet to 1 inch; horizontall)’
100 feet to 1 inch. Both scales must be clearly Show‘;
upon each sheet. Upon these profiles shall be show? al
manholes, flush tanks, lampholes, siphons, and Stfeaz; .
crossings, with elevations of stream bed and nor™
water. Figures showing the sizes and gradients of se®”
ers, surface elevations, sewer inverts, etc., shoul
shown with the same frequency as required for the map’

Grades, Etc.—The following gradients for sewer®
flowing half full are suggested as minimum grades o
ordinary use, as with careful construction a theOfetlca.
velocity of approximately two feet per second can be ¢
tained :— :
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Fall in feet

per. 100
Size of pipe. feet of sewer.
Siinches . I sl sy o.40 feet
Tosinches = s Sl onniias 0.29 feet
(LT (ol (SR LU Sl e L o.22 feet
Esinchests A sl sl 0.16 feet
FECINCRRS L5 S s, Y e o.12 feet
2OUNCHES ! . Wit i dodedhintils o.10 feet
D4 INCHES 5o at s MBI o miith 0.08 feet

fu]i The sewers should have a capacity when flowing half
sufficient to carry twice the future average flow
enty-five years hence, plus a sufficient allowance for
8round water infiltration.
i Ithbn grades lower than those given are used, an
Planation and reasons for the use of such grades should
p:o;inlCIUded in the .engineer's report. On e.ach sheet - of
Streetes must pe given, under the title, an index of the
“umbs appearing on that sheet. Profile sheets shall be
ered consecutively.

CottaDet?il dra.win.gs of sewer sections except where terra
such or iron pipe is used, and of all sewer appuftenanc_es,
Chambas ma.nholes, lampholes, ﬂush tanks, inspection
com ers, siphons and any special structures, shall ac-
: Pany the general sewer plans.

showThe. detail plans shall be drawn to such a §cale as to

i Suitably and clearly the nature of the deS}gn an.d all

V«'zllvl S, such as manhole frames and covers, iron pIpes,
€s, gates, etc. -

sh a]II?‘SPOSal— Works.—The plans for the disposal works
Htr Include a general plan upon which reserve areas or
t eve extensions are clearly shown, and detail plans of

arious units and structures which comprise the plant.

at So?n weir or other r.neasuring dt.avice sh.all be provided
ing de .com'rement point, and the l.nstalla:uon of a record-
ma evice is recommended, and in particular instances

Y be required.

rs;rhe detail plans shall show longitudinal and trans-
each Sef:tlons sufficient to explain the gons.tru(:‘tlon of
rainaumt‘ They should also show the distributing an.d
eviCege Systems, general arrangement of any automa..tlc
mater.s,1 sizes of stone, .gravel, or sanc'l used as filtering
intellila , and such other information as is required for the

gent understanding of the plans.

and D"?Wings__An drawings submitted §hall be neatly

'ng l?lamly executed and may be traced dlref:tly on trac-

o ¢ c oth,.printed on transparent cloth, or printed on any

h € various papers which give distinct lines. All prints
be clear and legible.

With the exception of the map, the following dimen-
to bitare suggested for ordinary use: Distance from top
40 in ﬁom, 20 or 30 inches; length, 24 inches, 32 m_che§,
is intc es or 48 inches, or thereabouts. By this section it

..ended to prevent the use of long profiles and unneces-

Sar,
tly large maps, which are difficult to file or to use.

n Fach drawing shall have legibly printed thereon tl?e

rnad:: of the town or persons for whom the drawing 1S

Scale the name of the engineer in charge, the date, the

t c:)and such references in the title as are necessary for
Mplete understanding of each drawing.

gineé\ Teport, written by the designing or consulting en-

syster’ should accompany all plans for complete sewerage

bag ™S, and shall give all data upon which the design 15
®d, such as:
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Information Concerning Sewer Systems.—(a) The
nature and extent of the area which it is proposed to in-
clude within the present system of sewerage, and of the
area which it is planned shall ultimately drain into this
system.

(b) The population to be served, both present and
estimated for twenty-five years hence.

(c) The estimated per capita daily flow of sewage to
be cared for. !

(d) The total and per capita water consumption of
the town at the present time.

(e) The allowance made for leakage into the sewers.

(f) The estimated daily flow of sewage, including
leakage.

(g) The character of the sewage (whether domestic
or including ‘manufacturing wastes, and in case of the
latter, the nature and approximate quantity of the same
stated in specific terms). _

(h) Method of flushing or periodically cleaning the
sewers.

(i) That portion of the sewers to be built at the pre-
sent time.

(j) The minimum grades of sewers for each size used.

(k) If there are sections which cannot drain into this
system, the extent of such sections and the probable
future disposition of the sewage from these sections.

(1) Distance of sewer outlet from shore and depth of
water at mean tide at outlet, if outfall discharges into
ocean or large stream.

A list of bench marks or fixed elevations should be
included in this report.

"Information Concerning Disposal Plant.—With fe-
gard to the disposal plant, the engineer’s report shall
cover the following subjects :—

(a) The method of disposal to be adopted and a de-
scription of the units of the system.

(b) The rate of working of each unit.

(c) If disinfection is to be used, the name of the dis-
infecting substance, the quantity per million gallons of
sewage and the method of application.

(d) The nature of the body of water into which the
effluent discharges, with particular reference to the run-
off during dry weather.

(e) The disposal of sludge.

(f) All conditions peculiarly characteristic of the
locality and which in any way affect the design of the
system.

(g) Special devices used in connection with the dis-
posal system.

(h) Special methods of maintenance or operation of
the system.

(i) The results expected from the purification system.

(j) Explain any provisions for reserve units in pump-
ing plants, pipe lines, filters, etc.

Specifications and Estimate of Cost.—Specifications
for the construction of the system of sewers and sewage
disposal works and an estimate of the cost of the same
shall accompany all plans for new or original systems.
With plans for extensions of existing systems, spemﬁca-
tions may be omitted, provided that these extensions are
to be constructed in accordance with specifications filed
previously with original plans.
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If the plans are solely for the extensions of an exist-
ing system, then only such information as is necessary for
the comprehension of the plans will be required. This in-
formation must in general conform to the above require-
ments for a complete system.

Systems on Separate Plan.—Under ordinary circum-
stances the board will approve such plans only when de-
signed upon the separate plan, in which all rain water
from roofs, streets and other areas and all ground water,
other than unavoidable leakage, is to be excluded.

No by-passes which may allow raw or partly purified
sewage to be discharged from the sewers or disposal
works shall be included in the plans, except by special
permission of the board.

Water Supply and Water Purification Systems.—The
plans for a complete water supply and water purification
system shall consist of the following parts:

A general plan of the municipality or district, show-
ing the proposed system.

Detailed drawings showing construction of any
special structures in the distribution system.

General and detailed plans for the water purification
works.

A comprehensive report upon the proposed system by
the designing or consulting engineer. This report to be
typewritten upon letter-size paper, and the sheets firmly
bound together. A preliminary report, containing data
and information sufficient for the complete understanding
of the project may be submitted to the State Board of
Health for their consideration, prior to the submission of
detailed plans.

General Plan.—The general map referred to in para-
graph 2 shall be drawn to a scale not greater than 100 nor
less than 300 feet to 1 inch, and covering the entire ‘area
of the municipality or district to be supplied with water,
and shall accompany each application in the case of a new
water system, or any extension or modification of any
water supply or water purification system, unless such a
general plan of the entire area has been previously
submitted.

If the municipality is greater than two miles in
length, the map may be divided into sections, conforming
in size to those mentioned under ‘‘Specifications.” The
sheets shall be bound together and a small index map sup-
plied, showing by number the area covered by the various
sheets.

This map shall show all existing or proposed streets,
the surface elevations of all street intersections, and the
elevations of the principal parts of the water system, such
as water at the intake, in the reservoir or standpipe, etc.
The map should show that water supply facilities can be
provided for all sections of the municipality or district,
even though the construction of pipe lines in some of the
streets is to be indefinitely deferred. The location of in-
takes, valves, hydrants, reservoirs, pumps, standpipes
and purification plant, and any special structures, shall be
shown and referenced in a legend near the title. The size
of pipes shall be written between the street lines and
along the pipe. The map shall also show the true or
magnetic meridian, title, scale, date, the municipal or dis-

trict boundaries, the mean, low and high water elevations

of water at the intake. If the site of the pumping plant
is subject to flooding, the elevation of the highest known
flood water must be given.

Letters and figures shall be clearly and distinctly

‘made. Pipe lines to be built at present shall be shown by
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solid lines and those to be later constructed shown by
broken lines. All topographical symbols used are to be
the same as those used by the United States GeologiC
Survey. i

The elevations of the street intersections shall be
placed outside the street lines in the upper right-had
angle or opposite their respective positions in the street:

Detail drawings of all special appurtenances, such 25
blow-offs, siphons, intakes, conduits, reservoirs, collect
ing galleries, filters, etc., shall be submitted.

Profiles of long conduits or pipe lines may be plofted
to a convenient scale and shown on sheets of the siz€
mentioned below. :

Purification Works.—The plans for the purificatio?
works shall consist of a general plan upon which reserve
areas or future extensions must be shown, and also the
general layout of the various units of the process, together
with the piping system.

The detail drawings shall include longitudinal and
transverse sections sufficient to show the construction ©
each unit and part of the plant. They shall also show the
distributing, drainage and cleansing systems, general 2
rangement of any automatic devices, sizes and depth ©
stone, gravel or sand used for filtering material, and SU
other information as is required for the intelligent under”
standing of the plans. :

All drawings submitted shall be neatly and plainly
executed and may be traced directly on tracing CIOthé
printed on transparent cloth or printed on any of t
various papers which give distinct lines. ;

The following dimensions are suggested for ot:dlnar};
use, with the exception of the general map: D}stanc
from top to bottom, 20 or 30 inches; length, 24 mchﬁf;
32 inches, 40 inches or 48 inches or thereabouts. By th
section it is intended to prevent the use of unnecessariy
long or large maps, which are difficult to file or to usé:

Each  drawing shall have legibly printed thereon th?
name of the municipality or persons for whom the draw
ings are made, the name of the engineer in charge, 3
date, the scale, and such references in the title as 3~
necessary for the complete understanding of €2
drawing. i

Engineer’s Report.—A report, written by the df:mg:ll
ing or consulting engineer, shall be presented with i
plans for complete systems, and shall give all data upo
which the design is based or which is required for
complete understanding of the plans. I

When a purification or treatment plant is to be coﬂe
structed, a measuring device shall be provided at 50“2 ‘
convenient point, and the installation of a recording
vice is recommended, and in particular instances may
required. o

If no purification process is provided, the naturé ani—
extent of the watershed, with special reference to its 5%
tary condition, shall be fully and explicitly discussed; the
gether with proposed methods and regulations for
prevention of accidental or other pollutions. '

A small scale map of the watershed, showi 1 be
roads and the number and character of buildings, shal be
included in the report. Other features which should
discussed in the report are: Storage capacity, aYeraﬁ,
depth, general nature and area of the storage resef";’o r’
liability of odors or tastes in supply, and removal of O™
iron, or hardness.

e
If the water supply is to be taken from wells, descrﬂ;;
the number, depth, size and construction of the $a™ |

ng the

s




PR

of ¢

October z, 1913. THE CANADIAN ENGINEER 521

method of pumping, capacity of pumps, kind of strainer
used, nature of ground through which wells will be driven,
and probable flow of the wells. If collecting galleries are
to be used, describe their construction.

. Information Concerning Purification Plant.—The fol-
OWing information is required respecting the purification
Plﬂnt: The method of purification and a description of the
Units of the system; the rate of operation of each of the
Systems ; the rate of operation of each unit of the plant;
‘f.aﬂy chemicals are used, the nature and quantity of each
With a description of the appliances for adding the same
2(1)1 the water; a description of all conditions peculiarly
< aracteristic of the water or locality which in any man-
er affect the design or operation of the system; a de-
Scription of all special appliances used, any special
Methods of maintenance or operation of the plant, and the
€xtent of purification expected or guaranteed.
b .If for purposes of fire protection it is necessary to
S Ovide by-passes, by which partly treated or raw water
an be turned into the mains, they shall have valves upon
em of such a character that they may be properly sealed
Y the State Board of Health.
b The report should further include a description of the
N ure and extent of the area to which it is proposed to
PPly water, or which will ultimately be supplied from
an?:] System, the quantity of water to be supplied daily,
the population to be served, the portion of the system
Mo bConstruc’ced at present and the minimum ,dePth of
5y elo.w' the surface of the ground. A description of
etcy Provision for future units of pumping plants, filters,
*» should be given.

Whicﬁhould there be areas in the municipality or district
not b, o aC(':Olmt 9f topography or for other reasons can-
& ecte supplied with water, a definite statement to this
is must be rr}ade and the probable future supply of
Omitted territory should be discussed.

A28 ?Peﬁﬁcations.———S‘peciﬁcations and an estimate of the
Catioor the construction of water supply and water puri-
°riginn1 systems shal.l accompany all pl.arls for new or
Syste al systems. VVlt.h pla.ms for extensions of existing
& f:}:s or plants., specifications may be oml'Eted, provided
with ese extensions are to be constructed in accordance
Specifications filed with the original plan.

SOIeIEXfensions of Present Systems.—If the plans are
: ory fO{‘ the extension of the existing system, only such
p ansm.aFIOD as is necessary for the comprehension of the
" will be required. This information shall, in general,
orm to the above requirements for a complete system.
The application for approval of plans shall be made
€ proper municipal authorities, persons for whom the
upo Is to he done, or their properly authorized agents,
N blank forms, which will be supplied by the board.
ey The_ above regulations were prepared by C. G. Wig-
it’zelgglneer of the board, under the supervision of R. B.
Wat; andolph, chief of the Division of Food, Drugs,
of ¢ r and Sewerage, and adopted by the Board of Health
€ State of New Jersey, June 23, 1913.

WOrk
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MEETING ON IRON AND STEEL.

A meeting of the American Institute of Mining En-
hel”s under the auspices of the Iron and Steel Committee
t e Institute, will be held in New York on October 16 and

Rine

THE FINANCING OF ROAD ENGINEERING.

article by Reginald Ryves, A.M.I.C.E., contain-

ing suggestions as to the policy which should be

adopted in the United Kingdom for the raising of
funds for road maintenance and improvement, and as to
the manner in which these funds should. be expended.
Highway finance is a very different problem in Canada
from what it is in the British Isles, where roads are short
and population is dense; but there are many suggestions
in the article mentioned which Canadian highway en-
gineers will find practical.

The papers contributed to the Third International
Road Congress on the subject of highway finance do not
admit of summary in a form conveying correct ideas as
to the merits of different methods of raising and applying

RECENTLY The Surveyor (London) published an

revenue for road construction and maintenance; the re-

ports are, nevertheless, very illuminating if we study the
methods pursued in each country with due consideration
for the prevailing circumstances. In nearly all countries
the financing of road construction and maintenance is
closely bound up with or is greatly influenced by the gen-
eral principles of taxation adopted, and beyond this the
methods followed depend very much upon the stage of de-
velopment which the road system has reached. In some
countries considerable sums are raised by the taxing of
vehicles and from tolls, and in some cases payments are
exacted from persons who habitually, or occasionally, use
the roads in such a manner as to cause unusual wear and
tear.. In India vehicles are taxed and tolls are collected,
and in some parts of that country the sums raised from
tolls collected by the district boards are not only suf-
ficient to defray the expenses of maintaining the roads,
but leave considerable surpluses for other purposes. Such
a tax is not more unreasonable in principle than the tax
in this country upon certain classes of users of postal
services, who pay much more than the cost of the service
for the benefit of the country at large.

The expediency of any system or of particular mea-
sures depends upon the relations otherwise established
between local and national finances, which may vary
greatly, the national treasury being, in some countries,
largely replenished by contributions from local taxation.

We have also to consider the extent to which the
roads are used by certain groups of traders as well as in
general trade and commerce, the manner in which the
population is distributed, and the nature of their occupa-
tion. The equity of any particular system also depends
upon whether the soil and climate, taken together, are
much more favorable to road maintenance in some locali-
ties than they are in others. In countries in which the
climate is much the same in all parts, and where the geo-
logical conditions are equally favorable as regards the
cost of maintaining roads, and where, further, the popu-
lation and local resources are fairly evenly distributed, it
may be equitable and economical to charge the local
authority with the cost of maintaining all roads, even
when some of these carry a large proportion of through
traffic. §

When, however, the main roads traverse varying
strata and areas differing considerably in climate, and
where the population is unevenly distributed, ar{d 1s. en-
gaged in many different callings, it is not equitable to
charge the local authority with the cost of maintaining

T ! 3 e
*The reader is referred to an article in last week’s issue

descriptive of the.Road Board and its methods of financing.
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roads for through traffic, and may even be inequitable to
make each authority maintain the roads for local traffic,
unless the area of any such authority is fairly large. In
an almost purely agricultural country, or-one in which the
distribution of industries and of the soils is very symme-
trical, the consideration that the more costly roads are
usually those running through rich soils is of some im-
portance; but it is of very small importance in a country
which is complex as regards soils, climates, and the dis-
tribution of population and of wealth, more especially
when the population of that country includes a large
spending element as distinct from the elements of primary
economic significance.

The United Kingdom is such a country. In it
financial equity can only be secured by defraying a con-
siderable part of the costs of road maintenance out of the
King’s taxes, and a fair economic distribution of burdens
can only be secured by something in the nature of a wheel
tax, the whole of which would not necessarily be paid by
those upon whom it was imposed, but would naturally be
to a great extent, distributed among the persons directly
or indirectly benefiting from the carriage of goods over
the roads. The customer pays. All classes do not benefit
equally from the existence of an efficient highway system,
and those who use the roads as a means of rapidly amass-
ing wealth, or as an accessory in the dissipation of wealth,
should be taxed to pay for road maintenance, not only
because they use the roads for such purposes, but also be-
cause they are the strong, active and efficient elements in
the community. To a considerable extent roads are main-
tained by persons who use them and benefit by them less
than any other classes of the community. It is desirable
that taxes raised from users of the roads should be de-
voted to road maintenance, not as a punishment for the
use of the roads, but because there will be a constant pro-
portion between the amount of wear and tear and the
amount of money raised, and it is here suggested that a
wheel tax should be imposed on all vehicles, including
bicycles, for the purpose of 10ad maintenance. The sums
raised from motor and petrol taxes should be included.
These sums are at present devoted to a quite distinct pur-
pose—that is, road improvement. This is ‘much better
than carrying out such improvements by means of loans
(the loans granted by the Road Board* being only such
in a secondary sense, and involving no charge upon the
community for interest), but this must be regarded as.a
temporary expedient for rendering the road system as a
whole more effective, and the aim should be to establish
a state of equilibrium in which all sums raised by taxes
on vehicles should be devoted to road maintenance, and
to such minor improvements as do not lead to an increase
in the cost of maintenance.

So far the improvements carried out with the Road
Board funds have largely been, as a Scottish reporter to
the Road Congress has expressed it, ‘‘quasi-permanent’’
rather than permanent in the true sense, and no attempt
has yet been made to undertake generally such engineer-
ing works as are needed in some cases to make roads
more efficient, and, in many other cases, to render them
less costly in annual maintenance. It should be clearly
understood that the policy here advocated—viz., the at-
tainment of an equilibrium, and the allocation of Road
Board fund to road maintenance proper—includes as a
preliminary the extension of the wheel tax at the earliest
possible date, the ‘‘hoarding’’ of Road Board funds until
a sufficient sum is in hand and the carrying out once for
all in each case, on definite stretches of road, such im-
provements as are necessary. It is further suggested that
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the expenditure of the Road Board fund should be to 501'11’e
extent rhythmic, and that, in addition to the annual €X*
penditure on maintenance, there should be a 'steadY
hoarding of a surplus to be devoted, from time to time, t0
works of road improvement. One advantage of .thls
system would be that, while the money was accumulating
there would be time for investigations into the different
schemes of road improvement put forward, for the pré-
paration of the plans, and for all preliminary work, 50
that when the time came to spend the money the whole
of the improvements staff could be employed in further
ing the executive work. Outside the larger cities, at any
rate, the carrying out of road improvements by means O
loans on which interest has to be paid is not sound finance-
How can it be good finance to pay, say, £1,600 for af
improvement which actually cost only 41,0007 In the
case of a long-term loan the total sum paid may be moré
than twice that actually expended on the work.

In the United Kingdom the conditions of trade and
of business and personal activitity generally are such that
a wheel tax on the broadest possible basis is a very f'alf
method of raising revenue for the purpose of maintaining
roads. If it can be argued that persons who do not usé
the roads benefit indirectly as much as those who do us€
the roads, it may equally well be argued that persons who
do not actually use vehicles pay indirectly a full share O
the cost of running such vehicles as are used in the dir-
tribution of goods. With a better organization of roa
maintenance, including an increase in the sizes of ad-
ministrative areas, closer relations between one highway ;
authority and another, and some general supervision ©
finance, procedure and staffs, by a body such as the Roa
Board, the funds raised at present by local taxation, ad
ed to those derived from vehicle and petrol taxes, aP
increased by an extension of the wheel tax would, it may
safely be asserted, be amply sufficient for all purposes ©
road maintenance for a very long time to come.

e

CORUNDUM.

In spite of the large increase, in late years, in the man¥
facture and consumption of artificial abrasives, such a3
carborundum, alundum, etc., matural corundum is still Prf"
ferred for certain purposes, and the Canadian deposits of th®
mineral yield practically the entire supply. In 1912 the P_fo‘
duction amounted to 1,060 tons, valued at $239,001, according
to statistics contained in Economic Minerals and Mining In’
dustries of Canada, by J. McLeish. .

The corundum mines are situated in the eastern portio”
of the province of Ontario, in the townships of Carlow 'an
Raglan, and mining operations have been in progress sinc€
1000. At present, mining is being conducted solely by oné
corporation—the Manufacturers’ Corundum Compan}"’who
have acquired the mines and mills formerly operated by the
Ontario Corundum Company, in Carlow, and the Cana g
Corundum Company, in Raglan. ]

The corundum occurs in the form of crystals of Varlou:
sizes, disseminated in syenite, and is won by quarwing &
matrix, hand-sorting the broken rock, and crushing the rich®
material, with subsequent wet concentration. The averag®
corundum content of the rock treated does not much excee€ 4
per cent., and, as from 1% to 2 per cent, are lost in €O
centrating, the recovery represents about 4 per cent. of th®
crude material. ;

Corundum-bearing rocks were first recognized in this
area in 1897, and the mineral is found sparingly, but widely
distributed in the rocks of this district. ‘
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MECHANICAL GRAVITY FILTRATION AT SASKATOON

\

TYPICAL RECORDS OF PLANT OPERATION WITH RESPECT TO
QUANTITY OF WATER FILTERED, CHEMICAL TREATMENT, BAC-
TERIAL REMOVAL AND COSTS.*—DESCRIPTION OF THE PLANT

By GEORGE T. CLARK,

City Engineer, Saskatoon.

the south branch of the Saskatchewan River.
This river and its tributaries are being polluted by
- the sewage from a number of towns and ci.ti_es,
Cluding Calgary, McLeod, Lethbridge and Medicine
th?t. 7-in ?ddition to being contaminated, the water of
S river is very turbid at certain seasons of the year,
:Sghlt iS_generally be]_ieved.that a t.urbi(.iity in the water
. as 1s presented in this case, consisting to a large
ent of fine quartz particles, predisposes to enteric
cC'nditions,
. F(.)I‘ these two reasons, therefore, namely, periods. (?f
€ssive turbidity and danger of contamination, the civic
:::honties decided that it was advisable to take the neces-
Y steps to purify the water, and the writer was re-

I HE city of Saskatoon obtains its water supply from

which are not conducive to health, although they may not
as yet be recognized as accompanying disease.

(3) It must be uniformly clear and free from tur-
bidity, whether such be produced by mineral or organic
matter.

(4) It must be free from color, odor and taste.

The methods adopted by the city of Saskatoon to ac-
complish these results may be divided into three steps,
viz., sedimentation, filtration and sterilization.

Sedimentation.—The sedimentation basin has a ca-
pacity sufficient to give the water 8 hours’ subsidence,
when the filter is working at full capacity, and is divided
into two parts by a weir wall across the centre. In the
north half of the basin, plain sedimentation takes place,
and in the south half, sedimentation and coagulation.

Fig. 1.—Section of Laboratory, Saskatoon Filtration Plant.

%l;?(s)ted by the city to report on the subject of filtration.

Wer '¢ doing so, some filtration plants of different types

N s Visited, including among others those at Albany,
“*+5 Hackensack, N.Y. ; Harrisburg, Pa. ; Philadelphia,

of .. And Columbus, Ohio; and the outstanding features
fach were noted.

Requirements of Water Being Used for Domestic

0S(:)Soses-~\7Vater which is required for domestic pur-
should possess the following qualities :—

(1) It ‘should be free from disease-producing” germs.

(2) 1t should be free from those allied organic forms,

Py

*
heg .
© Tables formed the basis of Mr. Clark’s paper to the Canadian Public
Health Association in Regina last month.

The coagulant used is sulphate of alumina, because the
water has a sufficient alkalinity content, so that sulphate
of alumina presents the necessary reaction to form an
alumina hydrate, which, in precipitating, coagulates much
of the organic matter, and drags down the finer suspend-
ed matter.

Provision has been made for applying the coagulant
at three points: (1) When the water enters the basin; (2)
when it passes over the weir; (3) just before it enters the
filters.

The solution of sulphate of alumina used is 350 Ibs.
to 1,080 Imperial gallons of water or 1.87% solution.

Filtration.—The three best known types of filters
were duly considered before a decision was arrived at, as
to which one was beést suited to our purpose. A very

R

e
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strong point in favor of the pressure filter was that, with
this type of installation one system of pumps would have
been all that was necessary to deliver the water from the
river direct to the distributing system, whereas, with
either of the other two systems a double pumping is neces-
sary. The excessive turbidity of the water, however,
made preliminary sedimentation absolutely necessary, and
the idea of installing pressure filters had, therefore, to be
abandoned. The gravity mechanical filter was chosen
over the slow sand type for the following reasons:—

(1) The mechanical filter will handle 50 times more
water per unit of area per day than the slow sand filter.

(2) The mechanical filter is, on account of being much
smaller in area, much more easily protected from ex-
cessive cold.

(3) The initial cost of construction is about one-half.

(4) The cost of operating slow sand filters in the case
of highly turbid waters is much in excess of mechanical
filters.

(5) Cleaning the surface of slow sand filters requires
the dangerous personal contact of workmen.

Volume 25.

the form of a .5 per cent solution, and is applied to the
water at the point where it enters the filter beds.

The total amount of hypochlorite used by us since
the plant was first put in operation in June, 1912, has
been only goo lbs.

Results.—Table I. appended hereto is a typical
monthly operating cost sheet. It will be noted that the
chief items of expense are salaries of superintendent 2%
operators, and the charge for interest and sinking fund-
The cost for filtering for the month of August, 1913, per
1,000 Imperial gallons was 1.93 cents.

Table II. shows in detail the operation of the plant
during the month of August. The quantity of water
pumped and filtered, the chemicals used, and the turbidity
of the water is given for each day.

Table III. illustrates clearly how the amount of
coagulant required, and the amount of wash water used
vary directly as the turbidity. The amount of coaglllant
required varies from about one-quarter to one and oné¢’
half grains per gallon with an average for 8 months of %
of a grain, while the amount of wash water requiré

Fig. 2.—Apparatus for the Chemical Treatment, Saskatoon Filtration Plant.

Description of Plant.—The mechanical plant installed
consists of the following :—

(1) One filtered water basin, capacity 125,000 Im-
perial gallons.

(2) Six concrete filter units, each with an effective
filtering area of 290 sq. ft. The filtering material consists
of an 8-inch layer of gravel, graded in sizes from .2 to .5
of an inch, the larger pebbles being placed on the bottom,
and a 3o0-inch layer of sand graded from .36 of a milli-

.meter to .55 of a millimeter, and consisting of hard sili-

cious material free from vegetable matter or other foreign
substance.

(3) A wash water pump and motor.

(4) An air compressor.

(5) A complete apparatus for preparing and feeding
sulphate of alumina and hypochlorite of lime.

(6) Hydraulically operated valves for controlling the
operations of the filter units.

Sterilization.—This is the third operation, which is
sometimes required to be performed in cases where harm-
ful bacteria are still present in the filtered water. It con-
sists in our case of the addition of hypochlorite of lime in

varies from two and one-half to five per cent., with a7
average for 8 months of 3% %. P
Table IV. shows that although the superintende®”
and interest and sinking fund remain constant, the tur
bidity is of sufficient range to vary the cost of ﬁlteﬂ“gs
from a minimum of 1.4 cents per 1,000 Imperial gallo®
to a maximum of 2.16 cents, or an average for the elg
months of 1.7%7 cents.
It is of interest here to note that the turbidity of th®
South Saskatchewan River water varies from 30 to 37
parts per million. 3
Table V. shows the bacterial removal efficiency for -
months. For 6 months the removal has been 97%- FOE
the month of February the removal was only 80%, bﬂc
the bacterial count in the raw water was very small. Th
high count in the raw water in March is accounted for b}:
the melting of the snow during that month, and the coﬂe
sequent depositing in the river of the filth collected in thd
snow during the winter months, and also by the increalse
volume  of water underneath the ice scouring the rive
bottom. "
A study of these records shows that the plant has) l[_'
respect to wash water required and bacterial removal,
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Table II.—Summary of Water Filtered and Chemical Distribution for Month of August.

Wash-
Venturi, water, Alum used, Alum used, Chloride, Chloride,
gallons gallons grains grains  grains grains Turbidity, Turbidity,
Date. per day. per day. per day. per gal. per day. per gal. raw. treated.
August st ... 2,043,000 72,000 1,208,644 0.57 123,600 0.058 130 p.p.m. 100 p.p.-m.
e 2nd ... 2,027,000 72,000 938,304 0.45 185,380 0.089 T30 s 100, .o
o 3rd ... 1,468,000  %2,000 082,584  0.64 77,250 008 1300 100,
45 4th ... 2,082,000 72,000 1,009,152 0.45 47,628 0.06 A (B o gl
5 sth ... 2,081,000 72,000 1,009,152 0.45 126,008  0.059 120" OF - 4
0! 6th ... 1,856,000 2,000 912,744 0.47 63,504 0.060 120 100 ¢
i 7th . .+ 1,827,000 72,000 623,520 0.33 o o X000 % QoL
! 8th ... 1,772,000  %2,000 752,084  0.4I o o (os I go. | ‘!
i oth ... 1,643,000 72,000 623,520  0.36 o o 100 ‘¢ fBe 0
S IOt T o 0 464000 v e 623,520 0.43 o o i A 55 .
“ 1rth ... 1,706,000 72,000 703,860 0.4 o o i i
R 2th ol 145395000 60,000 623,520 0.35 o o A ey 5810
“ 13th ... 1,817,000 60,000 691,584  0.35 o o 9§ A TR
“  14th ... 1,688,000 60,000 665,860 0.38 o o 5 Bg
“  1sth .i:. 1,748,000 60,000 666,060 0.36 o o b5y [f SO
“  16th ... 1,793,000 60,000 666,060  0.36 o o GEREE Vi
Shore pgh i T aB000 i1 ki s 623,520  0.40 o o o5 % 45"
E T 18t 1500000 60,000 623,520 0.34 o o 86 4 LA
“  19th ... 1,660,000 60,000 768,132  0.45 o o 130 8 *
“  20th ... 1,842,000 60,000 1,328,863 0.7 o o 180 - S
K RESE 1L 0! 0 T,000 60,000 1,238,823 0.7 74,088 0.07 150 45
“  22nd ... 1,869,000 60,000 1,210,000 0.63 127,008  0.066 180 il
“ " 23rd ... 1,893,000 50,000 1,210,008  0.62 127,008  0.065 250 “ S
“  24th ... 1,559,000 = 60,000 1,067,728  0.66 127,008 ' o0.078 200 79
“  25th ... ‘1,037,000 - 60,000 1,158,203  ©0.58 68,790  0.06 180 20 o
“  26th ... 1,917,000 - %2,000 1,702,913 0.8 108,528  0.09 250 79,1
“ 27th ... 1,920,000 ~ %2,000 1,033,542  ©.98 186,048  0.093 350 65 .
“ 28th ... 1,856,000 %2,000 1,869,099  ©0.96 186,048  0.096 400 457
“  29th ... 1,910,000 ' %2,000 1,524,839  ©.76 54,264  0.094 300 * 3950
“  goth ... 2,061,000 72,000 1,438,727 0.69 & o 300 * 35 ‘:
. rg1st iy 1,344,000 72,000 1,451,200 1.plus o o 500 100

55,361,000 1,922,000 31,870,204 0.556 1,683,060 0.063

Water pumped to city mains....... 55,361,000 gallons Pounds of sulphate of alumina ............. 4,552.8
ashewater used: Liil, crisigie 1,922,000 ‘¢ Pounds of hypochlorite of lime used ....... 240

e R i 30 [ Average turbidity of raw water ........... 167 p.p.-m.

Total water filtered ........... 57,283,000 gallons Average turbidity of treated water ......... 67 p.p-m.

Per cent. reduction turbidity by sedimentation 60 p.p.m.

Table III.—Summary Showing Average for Eight

flleq the guarantee given by the Roberts Filter Manu- )
Months’ Operation.

aCturing Company who installed it.

T Wash-. Filtered Cost per
able 1.—Monthly Expense Report for the Month of Alum. ~ water. 8water- 1,000 gals.
August, 1913.—Filtration Plant. Jan.  Nome 1,300,000 7 i L e
alarj ! Feb. None 1,213,968 75,631,73 1.19
- es of Joperators and superintendent ..... $ 315.00 Mar. 1,900 2,323,000 82,321,140 1.2y
dit;-irlologlst ............................. 58.33 Apr. 19,380 4,388,880 79,591,588 . 2.04 **
iy Bl 1 AD OL S NONE -0 hets: < inger B3 siviinratioal (oo o alenthes E May 11,580 2,800,000 61,919,060 213
Hypoo 2550 Ibs. at $2.25 per cwt............. G June 12,675 2,842,800 59,416,800  2.30
WaF;CI)lChlonte, 240 lbs., at $2.74 per cwt. ...... 6.58 Tuly 7475 2,316,000 58,541,000 - | 2404 1!
? Water, 1,922,000 gallons at 6 cents per Aug. 4,550 1,922,000 57,083,000 .93 *
t SROOLSANIONS. 7. 1 24 oty Fugirodel i iratuSoierod coca Vit Td 115.32
0°fes, AL s TSR A 57,560 19,610,640 552,600,030  14.13 cents
iV;'ler, 1,077 kw.h. at 6 cents per kw.h. ...... 64.62 Average grains of alum per gallon for period of ex-
egatt’ 235 kw.h. at 6 cents per kw.h. ........ 100 cessive turbidity ............eeeeeenenaneans 1.52
REp EREVDTIES (oo oot s ok i i (o8 oo & Yondhid o el Average grains of alum per gallon for period of
Labilrs’ BIONE T vrve vis o vnsrwin e aristmsar i N v o vieinle normal turbidity .. ........ceeeecenniieeeons 0.28
Inte ratory, fixed charge of ..........ooonnt. 25=00 Average grains of alum per gallon for period of:
_' *est-and sinking fund ..cccceeieiieiinnan 400.00 eipht tionths) s s SR ISl E S b i v 0.73
T TR g Average amount of wash-water for period of ex- §
otal cost for the month ........... ...81,101.32 cessive turbidity .....c.eeceeeneeaneeons 4.9 7%
Water filtered for month, 57,283,000 gallons. Average amount .of wash-water for period of !
normal turbidity .....c.cciciiiianiiieiiaen 2.58%

*Cost of ﬁftering, per 100,000 gallons, $1.93.

.
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Average amount of wash-water for period of
eight months ......cccceconiviianceonraes 3.45%

Table 1V.—Average Cost of Operation.
Average cost of filtering 1,000 Imperial gallons

during period of excessive turbidity ..... 2.16 cents
Average cost of filtering 1,000 Imperial gallons
during period of normal turbidity ....... 9 By
Average cost of filtering 1,000 Imperial gallons
during period of eight months .......... 4Ly L
Table V.—Bacterial Removal.
Bacteria. Efficiency.
Raw Filtered Per cent.
Month. water. water. removal.
January, 1913 27.0 AN 98.5
February 2i8 0.5 8o.0
March 11,144.0 16.0 99.8
April 4,644.0 20.0 99.6
May 412,50 370 96.7
June 2 8530 28.0 99.0
July 7,358.0 21.0 99.7
August 2,199.0 42.0 98.1

THE LINCOLN HIGHWAY.

Thirteen States will be traversed by the Lincoln High-
way, the route of which has been definitely announced. They
are New York, New Jersey, Pennsylvania, Ohio, Indiana,
Illinois, Iowa, Nebraska, Wyoming, Colorado, Utah, Nevada
and California.

Starting in New York City, the Highway passes through
Jersey City, Newark and Trenton to Philadelphia, then west
to Pittsburg, through the north central section of Ohio, over
to Fort Wayne and South Bend, skirts Chicago, enters Joliet,
Rochelle, Sterling and other Illinois cities, reaches Iowa at
Clinton and leaves at Council Bluffs, passes through Omaha,
goes to Denver and north to Cheyenne, west through Green
River and Evanston to Salt Lake City, finds its way into
Nevado by way of Tippet’s ranch, and after reaching Reno,
goes to Lake Tahoe, California, finally ending on the Pacific
seaboard at Oakland and San Francisco. The directors of the
Association have endeavored to select a route of easy grades,
yet combining the scenic splendors of the country.

— e

Makers of carbon black at Wilsonburg, W. Va., obtain
free power in a novel manner. The product is deposited from
the flames of natural gas, and power was originally supplied
by a steam boiler and engine. The gas issued at a pressure
of 950 pounds from a well 3,000 feet deep. It was suggested
that this pressure might be utilized, and accordingly the gas
was led in place of steam to the engine, which was thus
driven, and acted as a reducing valve, delivering the gas at
low pressure to a discharge tank feeding the carbon build-
ings. The engine, requiring no attendant, continues to give
uniform and satisfactory service.

The Canadian General Electric Company, Limited, have
just acquired by purchase all the plant and assets of the
Stratford Mill Building Company, at which plant in future
will be manufactured not only the flour mill machinery here-
tofore manufactured by the Stratford Mill Building Com-
pany, but also the wider range of machinery and equipment
as produced by the Allis-Chalmers Company. Mr. William
Preston, who has been the president of the Stratford Mill
Building Company, will now act as manager of . the flour
mill machinery department of the Canadian Allis-Chalmers
Company.
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BELT CONVEYERS.

By Reginald Trautschold, M.E.

(PART IL.)

(Continued from page 480, Sept. 18th issue.)

HE operation that presents the greatest difficulty
I in any belt conveyer system, if wear and tear
are to be kept at a minimum, is that of loading
the conveyer, for it is at the instant that the
load comes in contact with the conveyer belt that
the main wear occurs and greatest depreciation ©
equipment takes place. Loading should always—
when practicable—be accomplished through chutes d‘f‘
charging in the direction of conveyer travel, and it is 12
the design of these chutes that one of the greatest
problems of an efficient installation is presented. The
slope of the chute should be such that the velocity of the
material as it leaves the chute is as nearly as possible the
same as that at which the conveyer belt is running. The
bottom of the chute should also be provided with an ad-
justable curved lip, conforming to the trough of the belt
and turning upward sufficiently to throw its discharg®
forward in a plane approaching that of the conveyer belt,
thus minimizing the shock of impact as the load strikes
the belt and is carried forward by it. The loading chuté
should always be located slightly in advance of a trough-
ing idler and should be provided with parallel skirt boards
extending along the conveyer and parallel to the. belt, a°
inch or so above it, for a distance equal to about twic®
the distance between troughing idlers—i.e., a troughing
idler should be located just back of the chute, one not
quite midway along the skirt boards, and one just befor
the load leaves the confines of the guides. These skirt
boards should be separated by a space a few inches 1€s5
than thé width of the belt—less than the section of belf
covered with load—and should advisably have triangula?
cleats attached to their inner sides for the section lyin&
in the path of the material descending the chute—suc
cleats tend to throw the load towards the centre of the
conveyer belt and thus minimize necessary rearrangeme?
of load as it passes from between the skirt boards.

One drawback to what would otherwise be probably
about the most efficient and economical mechanical co™”
veying system that could be devised is that belt conveyer®
are limited as to the inclination at which they can be €~
ficiently operated, necessitating considerable space if 'an}'
considerable elevation is to be attained ; that is, the heig
through which a load can be raised in a given distance
This limitation is governed to considerable extent by the
angle of repose of the material conveyed—particularly the
angle of repose of the material on the belt—for just as
soon as the inclination of the conveyer is great enoug
cause a slippage of the load on the belt disastrous wea
occurs and depreciation more than offsets any pOSSlble
gain of simplicity and convenience of system, etc. Th‘:
tendency towards agitation of load by oscillation of th
loaded conveyer belt as it passes over troughing idler
also augments the harm of excessive inclination of co™
veyer, so that, with the average class of material handle
on such systems, it is dangerous to have the inclinatio”
of the conveyer from the horizontal greatly exceed 21 © F
22 degrees—equivalent to a rise of about 36 to 37 feet Pcf
100 feet of conveyer. With this one limitation and, ¥
course, the disadvantage that belt convey®rs cannoLf“f
corners and must be run, therefore, in one general dif
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tion, a et conveyer may be installed in almost any
Position, including horizontal, inclined, inclined with hori-
Zontal stretches of conveyer and with the belt rising in a
8radual curve from a horizontal to an inclined plane. The
latter arrangement is theoretically limited to the curve
that woylq be assumed by a fully loaded belt supported
only at points of tangency with the horizontal and nclined
Planes of the conveyer when the tension in the belt is that
fecessary for the satisfactory operation of the conveyer—
the pu]y required to draw the loaded belt along at the
Proper speed. This curve would be a parabola, but in
Practice such extreme refinement of curve is not practic-
able and the troughing idlers for the curved section of
COnYeyer are usually mounted so that the conveyer belt
feSting on them will follow the arc of a circle of about
300-foot radius. This proportion is usually satisfactory
for beits of any ordinary width and the conveyer fully
%aded with the average class of material usually handled
ty belt conveyers—the fully loaded belt will then rest on
3 € troughing idlers, though the belt of an empty con-
€¥er will frequently not touch them.
. It is in the consumption of power that the belt con-
€yer has a decided advantage over the types of conveyers
inready discussed, and with its comparatively large carry-
g Capacity, due to the high speed at which it can be run,
L en handling ordinary classes of material il.’l bulk, it be-
sai,r'les One .of the most valuable and economlc?l of labor-
Co“‘ng devices. As in the case of any m.ec.hamcal type of
& Veyer, power is required for three distinct operations
4 €0 operating the system: 1st, for running the con-
Yer itself, i.e., the power required to operate the driving
loaChlnel’y, pull the belt over the idlers—neglecting all
d other than the weight of the moving parts—etc. ;
» for conveying the load itself; and 3rd, for elevating
€ load, should the conveyer be an inclined one. The
ROWer r equired to pull the belt over the idlers varies with
ise Construction of the troughing and return idlers and
bean?tllra!ly considerably less in conveyers with ball-
5 fing idlers than in conveyers employing less eco-
u;nlcal mechanisms, but this item of power is in reality
e 4 comparatively small percentage of the total power
qu“'?d and when the inefficiencies and loss of power in
gez dr“:i”g mechanisms—usually consisting of a.train of
G l;s\l§ taken into consideration the power requirements
littleunmng an empty conveyer really have comparatively
sup lFffect upon the total amount of power that must be
Somp led and may be considered with safety as bearing
o ehdeﬁmte relation to the width of the belt and the
owg t of the moving parts. The second demand for
ec(:r, that for moving the load itself, is not so much
Dl‘act‘ed by th.e refinements of idler construction and varies
han 'ca“}f with the speed of the conveyer and the load
ed, Irrespective of size of conveyer, etc. Power

De .
r:(?SSary to elevate the load is very nearly that theoretical
unt t
lOad th

Clevat;

rough a vertical distance equal to the difference in
On between the point at which the conveyer is load-

. "0d the highest elevation to which the load is carried -

tw OF practical purposes, the difference in elevation l?e-
" the two ends of the conveyer—as no appreciable in-
a:e'm resistance to the movement of load takes place
foree "’Clmed. conveyer other tha.n the overcoming of the
Muyl, ?f gravity. In the derivation of the following for-
actor Ormula XIV.) conservative values for iall variable
amiS\}’alues obtained from numerous experiments apd
stallatr'latlon of data from a large number of efficient in-
fron. <008 Of belt conveyers—are employed and the results
''s use agree very closely with the power demands

Crea

hat would be required to raise the specified
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for the ordinary efficient installation. Exceptional instal
lations are found that discount this formula but the in-
efficiencies of the ordinary driving mechanisms make de-
pendence on other formule for ascertaining horsepower
requirements that give smaller results dangerous. For-
mula XIV. gives the total horsepower required to drive
the average efficient belt conveyer when continuously and
uniformly loaded to its capacity, but does not allow for
the additional power requirement for trippers or fixed
dumps. Such discharging devices all consume approxi-
mately the same amount of power, irrespective of load
carried, and Formula XIV.-a gives values that should be
allowed for each discharging device of such type for con-
veyers from 12 to 36 inches in width, the average range
of sizes found in practice. For conveyers narrower than
12 inches, an allowance equal to that for a 12-inch con-
veyer should be made for each discharging device and for
conveyers of over 36 inches in width the allowance for 36-
inch conveyers is usually ample, unless the conveyer
should be one of exceptional size. Chart III. gives the
same data as Formula XIV. in a convenient form for
rapid calculations and sufficiently accurate results are at-
tainable from its use for all practical purposes.

Horsepower : :
Weight of load handled in tons per hour (capacity).

W =
V = Velocity (speed) of Conveyer in feet per minute.
L = Length of Conveyer in feet—distance between end pulleys.
H = Height to which load is elevated in feet (incl. Conv.)
= Difference in elevation in length of Conveyer.
w = Width of belt (Conveyer) in inches.
W' = Weight of load handled per minute per foot of Conveyer
in lbs.
= 2000 W/60 V.
Wy, = Weight of moving parts of Conveyer (belt) per foot in Ibs.
= 0.7425 w.
f; = Speed factor.
= 0.004 w—from experiment.
fi = Load factor.

0.080—from experiment.

Horsepower required to run Conveyer empty :—
WpxfsxVxL 0.00009 w2VL

° 33,000 1000

Horsepower required to convey load :—
WixfixVxL 008 WL

33,000 1000

Horsepower required to elevate load :—(Inclined Conveyer)
2000 W x V x H WH

» I e c——— =

60 V x 33,000 1000
Then, total horsepower required :—
(0.00009 w2V + 0.08 W)L + WH

HP = Formula XIV.
1000
Additiona} horsepower required for each tripper or fixed dump :—
w—10)
HP = Formula XIV-a,

8
(Conveyers 12" to 36" inclusive)

Though exceedingly economical in the consumption
of power, belt conveyers are expensive as far as first
cost is concerned if satisfactory wear and freedom from
the annoyance of break-downs are to be obtained and the
true economic value of the equipment realized. That 15,
all apparatus should be of the highest grade; particularly
the belt, which should be, as previously stated, of duck-
rubber construction with a suitably thick resilient cover
of rubber to withstand the abrasive wear of the load mov-
ing on its carrying surface—a certain readjtfstment in
position of load on the belt being unavoidable in even the
best designed and most carefully installed conveyers.
Owing to the extreme simplicity of construction, the cost
of the various component parts of a belt conveyer vary
closely either with the width of the belt, as for conveyer
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pulleys, drive, etc. ; or with both the width and length of
conveyer, as for idlers, belt, etc., and a conservatively
accurate equation can be derived for ascertaining the ap-
proximate cost of any belt conveyer of given size. Such
an equation follows, Formula XV., which gives the total
average cost of a conveyer equipped with a high-grade
rubber belt and machinery of a high class. A similar con-
veyer, equipped with a good grade of stitched canvas
conveyer belt, would cost but about half as much and
systems may be purchased for any price between these
two limits, depending upon the character and quality of
the conveyer belt. The best grade of belt is really the
most economical, however, as a conveyer SO equipped will
have a much longer life than one where false economy is
attempted by the purchase of an inferior belt whose depre-
ciation is bound to be rapid. In fact, it is only with the
highest grade of all equipment that the full economic value
of a belt conveyer system can be realized—this point can-
not be too strongly emphasized. Table VIL. gives equa-
tions for ascertaining the approximate cost of the various
discharging devices which are customarily employed with
belt conveyer systems, all of which vary approximately
directly with the width of the conveyer (belt) rather than
with the capacity of the system when handling any par-
ticular class and weight of material.

Initial Cost:

C = Cost of equipment in dollars.
w = Width of Conveyer (belt) in inches.
L = Length of Conveyer in feet—distance between end pulleys.

Cost of idlers per foot of Conveyer = 0.184 w — 0.899
¢ vibelt & = = 0.303 w — 1.261
¢ other machiner = 4.633 w

¥
C = (0.487 w — 2.16)L + 4.633 w Formula XV.

Table VII.—Approximate Cost of Discharging Devices

for Belt Conveyers.

Cost in dollars

Apparatus
15.7833 w + 189 + 1.13L;

Automatic Tripper - -
Hand-propelled Tripper - 9.0 w + 106.28 + 1.13 Ly
Fixed Dump - - - - 2.8w + 16.4

w = width of Conveyer (belt) in inches. »

Ly = Length of Tripper Track—total travel of Tripper.

Although the carrying capacity of a belt conveyer
varies with the square of the width of the conveyer belt,
the necessity of loading devices, discharging apparatus,
etc., that varies in cost with the size of conveyer, permits
the expression of the average cost of a belt conveyer sys-
tem in terms of the carrying capacity of the conveyer—
i.e., average carrying capacity. Such classification is not
as accurate for ascertaining the approximate cost of such
a system as the formula based on the width of the belt,
but for purposes of arriving at the average net cost of
operation of a system, where only relatively small per-
centages of the initial cost enter into the question, an
equation for approximating the cost of equipment, ex-
pressed in terms of the average tonnage per hour ca-
pacity, is sufficiently accurate for forming a conservative
calculation of the average net operating cost of the or-
dinary belt conveyer installation. Particularly is this so
for installations where the material handled is particularly
heavy and where the initial cost ascertained by such an
equation would be correspondingly low, the depreciation
charge is apt to be very much greater than in an ordinary
installation—the two inaccuracies, as to formula, thus
tend to compensate for one another and the results ob-
tained by the use of the formula for arriving at the mea-
sure of economic value of the system is approximately
correct in any case. Depreciation on all component parts
of a belt conveyer are not equal, of course, but a fairly
reliable average value—one for the relatively expensive
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belt and the other for the balance of the machinery Of
equipment—does exist, provided tor in the derivation O
Formula XVI., which permits a close calculation of the
true economic value of any belt conveyer system if the
cost of power is known and the system is kept in go
working condition and subject to efficient operation—i.€
is used frequently, for no conveying installation can be 2
really efficient one if allowed to remain idle much of the
time.

Net Operating Cost (N.O.C.) of Belt Conveyers :—

L = Length of Conveyer in feet—maximum distance load i8
carried
H Height (distance) through which load is elevated.

w Weight of load conveyed in tons per hour (capacity)-
N Number of hours (total) Conveyer is in use per year.

Average Cost of Equipment :—
= 0.0904 WL + 1.07 W.

Fixed Charges:—

Interest...... 69 total cost
Insurance.... 19 } = 0.00768 WL + 0.091 w
Taxes oisis 29 —3 cost
Depreciation, renewals, etc. :—
Onibelt, 507 sl Fisnny 0.01990 WL
machinery 1.5.0. .. 0.00317 WL + 0.107 W

Depreciation account.. 0.00025 WL + 0.011 w

Total Depreciation, etc. 0.02332 WL + 0.118 W

Yearly Burden :
= 0.031 WL + 0.209 W

Horsepower, attendance, supplies, etc. :—
P. = Price (cost) of a horsepower per hour.
Average consumption of power = 0.00021 WL + 0.001 WH

Horizontal Conveyer Inclined Conveyer

Cost.of ' Power ..o iol 0.00021 WLNP; 0.001 WHNP:
Attendance, etc. 0.0000122 WLN negiiable
Supplies, etc. .. 0.0000128 WLN negliable

Burden depending upon use of Conveyer :—
= (0.00021 WP, + 0.000025 W)LN + 0.001 WHNP

Then :
Net Operating Cost (N.O.C.) per ton:—
e 31000 L + 209000 + (210 P, + 25)LN + 1000 HNPe
; 1,000,000 N Formula XVL
Examples.
1. Conditions :—
Length of Conveyer 100'—0” =L
Material Elevated.. 20—0" =H
SErvICe, oo e dsrsimns 2400 hours per year = N

Cost of Power .... $0.02 per horsepower per hour = Pe
3100000209000+ 7008000 -+ 960000 d
N.O.C.= —$0.00470 per ton conV
2,400,000,000
2. Conditions :—
The same as in the preceding example except that
service is but 1200 hours per year.
3100000+ 209000+ 3504000+ 480000 d
=$0.00608 per ton conY
1,200,000,000

N.O.C.=

The typical examples cited well indicate the real
value of the belt conveyer as a means of transferring i
terial from place to place, as the conditions assumed 2~
very frequently found in practice. An interesting POlnt
is brought out by these examples, namely, that a belt CO'};
veyer is much more economical if in continual use than !
used only occasionally. This is due to the facts that the
system is very economical in the consumption of power
that the expense for attendance or labor is low whe
charged to actual tonnage handled, and that suppli€®
such as waste, lubricants, etc., are also low, while
burden of interest on investment, taxes, insurance, €%’
is relatively high and is constant, no matter how frg
quently the conveyer is used. The burden of deprecia“oﬂ
which is charged as the same in the two examples an
proportioned in Formula XVI., does not depend upon th‘e.
hours of operation—provided, of course, that the coﬂ"eyer
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'S In use a fair number of hours each year—as deprecia-
.00 is almost as rapid in an idle conveyer as in one that
IS In continyal use, for proper attention and care is rarely
accorded the equipment unless it is in actual service. In
aCt, unless the conveyer belt is carefully cleaned, remov-
¢d from the conveyer and stored in a place of even tem-
Perature, free from acid, hydro-carbonaceous fumes,
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S8 of 10 inches.

Moj : ; ;

raol.stme’ etc., etc., its deterioration may be even more
uSpld than if actually used for carrying material for, in
bee’ Particles of the load have a tendency to stick to the
5 and to protect it from the injurious effects of many
mgents, This all emphasizes the economic fact that the
.OTe economic a piece of apparatus the greater the neces-

S1 . 3 . .
:y gf its continual use in order to realize the maximum
Ne ts

c . T
ate the wide use to which belt conveyers may be put,

f;’l:hhas Picking conveyers for the sorting of ores, etc.,
Ment andling of mail in post offices, packages in depart-
as bsh°P§, cements in bags, etc., etc., but the discussion
mag ?en.llmited rather to one of conveyers for handlm-g
do €rial in hulk. The laws and rules that have been laid
N, however, can easily be modified to meet almost
bel}; Condition of service, for the.power consumption of
i Conveyers depends almost entirely upon the load car-
» distance of transfer, and inclination of conveyer.
upgn‘]UeStion of width of conveyer (size) .has little effect
Othe, the consumption of power. Initial cost, on 'Ehe
hand, really depends almost entirely upon the size

€ conveyer so that only a modification of the various

In this discussion, no attempt has been made to indi- .
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formule that have been given need be made to fit almost
any special use of belt conveyers. Reference will also be
made to this class of conveyer when describing certain
special installations and operations, for such equipment
is found in almost any modern enterprise.

_— e

THE CANADIAN LOCOMOTIVE. COMPANY’S
NEW PLANT.

the Canadian Locomotive Company’s plant, at
Kingston, Ont., as at present being changed,

may be gathered from the accompanying plan.

On the completion of the buildings there shown, the
whole plant will be essentially new, as while three of the
buildings are shown as being old, the only one of these
three that goes back ten years is the machine shop to the
right, completed some few years ago. The power house
has only been in operation about eight years, and the
boiler shop is less than two years old, so that with the
new shops, the plant will be almost entirely new through-
out, replacing the antiquated buildings with which the
company has heretofore been compelled to do business.
The whole area shown in the plan has been more or
less covered with a miscellaneous collection of old stone
buildings, scarcely adapted to the work done, except
under adverse conditions of operation. The problem pre-
sented was that of removing these old buildings, and re-

! N idea of the radically different layout of shops at

L
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Fig. 1.—General Plan of Works.

placing them with newer ones without interf.ering with
the locomotive construction work. This is being accom-
plished by razing the old buildings one at a time, and on
the cleared site, erecting the new ones.

The work of reconstruction was first commenced_on
the buildings to the north of the old boiler shop, .erectmg
the new tank and tender shop on ground unoccupied, and
then tearing down the old tender shop for the erection of

v .
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the new foundry and yard runways on the site of same.
Following this, the old foundry has been torn down, and
on its site a portion of the new erection shop is now being
erected.

Fig. 2 shows an interior view of the centre bay of
the foundry, which is used for moulding all heavy parts.
The building has a high monitor with continuous sash
operating the whole length, so that all smoke and gases
can find an easy exit.

Fig. 2.—View of Centre Bay of Foundry.

A cross-section of the new erecting shop is shown in
Fig. 3. This has a centre bay 8o feet wide with a 200-
ton travelling crane for lifting locomotives and a zo-ton
travelling crane below it. There will be fifteen erecting
pits running crosswise, spaced at 17-foot centres, in this
shop when completed. This shop has two side bays with
galleries in which will be located pipe shop, superheater
shop, paint shop and electrical departments. The main
bay opens directly into the new machine shop, and runs
at right angles to same, while the 2o-ton crane in the
erecting shop runs 20 feet into the machine shop, so as
to deliver heavy material directly to engines there being
erected. The new machine shop will also be served by a
20-ton travelling crane.

L iy ;
. ;
Fig. 3.—Cross-Section Through Erecting Shop.

A carpenter and pattern shop with pattern storage is
being erected on a new site. As soon as these are com-
pleted the present carpenter shop, located at the south
end of the old boiler shop and new tank and tender shop,
will be torn down to provide space for a new blacksmith
and hammer shop to be erected on this site. Following
this, the old blacksmith shop will be razed and an ‘addi-
tion to the new erecting shop and the old boiler shop
will be built.
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After these buildings are completed the old erectin.g
shop and stores and office building running on Ontari0
Street will be demolished, and on this site a new four
story reinforced concrete store and office building, and 2
new machine shop will be built.

The convenience of the layout is at once apparent:
Every building will be in open communication with all the
others. In addition, it will be noted that the focal point
of construction is the erecting shop, about which every
building in the plant is arranged, all the parts feeding
directly into that final point.

The total area of the plant covers about 9.5 acres
and 7.5 acres of this will be covered by buildings.

Fig. 4.—Cross-Section Through Machine Shop.

The general design of these buildings has been work-
ed out by the firm of Henry Goldmark, consulting €07
gineers, New York; all details regarding buildings a?
their equipment, and the construction work, have bee?
carried out under the personal supervision of C. J. Gold-
mark, of that firm.

—_———

RAILWAY CARS OF STEEL.

Apparently acting upon the idea that collisions Caﬂf“’t
be avoided, the different railroad companies are considering
the advantages that will follow the introducing of all-ste€
cars in their rolling stock equipment. While one might sup”
pose that this change would add largely to the element ©
cost, it is a fact that the outlay per passenger carried for the
two stvles of cars is about the same.

This practical identity of cost is due to the fact that
although steel cars cost $17,000 each and wooden cars OB ¥
%0.000 each, the former cars are seventy feet long and 'd.‘e
latter only fifty-four feet, and there is a further advantageé in

_favor of the steel construction by reason of greater durabilit¥

Of course, the two main points in favor of steel cars ar¢
that they do not crumple up after the shock of a collision an
they do nmot burn in the event of the always possible an
usually probable fire.

It is now generally recognized that if the Bar Harb0”

" Express had been made up of steel cars exclusively at t

time of the North Haven disaster, there would have bee?

no lives lost. Just how steel cars behave under such €0
ditions is shown by the experience of a collision in Pennfr
vania early in the present year, when a passenger train gom,g
thirty-five miles an hour crashed into another standing 5%
and no one was injured.

Of course, from the railroad point of view, the
question is, How does the steel construction affect the
tion of cost? At first it was thought that the saving in mall’
tenance on the new style cars over the wooden ones wou
take care of interest on the larger investment. This has not
vet been achieved, but it is being closely zlppt('):iched?1
the railroads discover and remedy the faults of the first 5“’76
cars delivered. ' '

maiﬂ
ques’




October 2, 1913.

Che Canadian Engineet

ESTABLISHED 1893.

ISSUED WEEKLY in the interests of,
CIviL, MECHANICAL, STRUCTURAL, ELECTRICAL, RAILROAD,
MINING. MUNICIPAL, HYDRAULIC, HIGHWAY AND CONSULTING
ENG]NEBRS. SURVEYORS, WATERWORKS SUPERINTENDENTS
AND ENGINEERING-CONTRACTORS.

Present Terms of Subscription, payable in advance.
Postpaid to any address in the Postal Union:

One Year Six Months Three Months
$3.00 (125.) $1.75 (179). $1.00 (4s.)
Copies Antedating This Issue by More Than One Month, 25 Cents Each.
Copies Antedating This Issue by More Than.Six Months, 50 Cents Each.
ADVERTISING RATES ON APPLICATION.,

JAMES J. SALMOND—MANAGING DIRECTOR.

H. IRWIN, B.A.Sc., A. E. JENNINGS,
EpITOR. BusiNEss MANAGER.

lllmb OFFICE: 62 Church Street, and Court Street, Toronto, Ont.
Telephone Main 7404, 7405 or 7406, branch exchange connecting all de-
Partments. Cable Address: “ENGINEER, Toronto.”

Molgr'em.omc(n Rooms 617 and 628 Transportation Building, T. C. Allum,
ditorial Representative, Phone Main 8436.

h(l;nipeg Office; Room 820, Union Bank Building. Phone Main 2914.
- W. Goodall, Western Manager.
Addregg al

R

communications to the Company anda not to individuals.
ve‘ié’}}‘t"‘s affecting the editorial department should be directed to the
or

eisaﬂﬁgi'" Engineer absorbed The Canadian Cement and Concrete Review
L)

NOTICE TO ADVERTISERS

bet, Changes of advertisement copy should reach the Head Office two weegs
subor?' the date of publication, except in_ cases where proofs are to be
Mitted, for which the necessary extra time should be allowed..

NOTICE TO SUBSCRIBERS

hen changing your mailing instructionstbe sure and give your old address
as well as your new address.

e W
n fy)q

"“llltell at the Office of the Monetary Times Printing Company,
Limited, Toronto, Canada.

 —

Vol. 25. TORONTO, CANADA, OCT. 2, 1913. No. 14
—

CONTENTS OF THIS ISSUE.

Bditoria, PAGE
The Value of Engineering Training ....... SR
Canadian Engineers and Road Conventions... 532
Re Proposed Canadian Institution of Municipal

BIOIHEENS & S bty sttt o tot h Ll B S B

Leadi“g Articles :

aministiquia River Bridge, Fort William ... 515

€w Jersey Regulations for the Design of
Sewerage Systems and Disposal Works.. 518

The Financing of Road Engineering ........ 52
Mechanical Gravity Filtration at Saskatoon... 523
Belt Conveyers (Part IL) ........ s Vs G

€ Canadian Locomotive Company’s New
L by AN R el SR HONGER b TPt L 529

The Chemical and Biological Effects of Water
e A o L e o e SR 0% I L B 533
rogramme of American Good Roads Congress 537
fliheling. . 0.0 5w immna S R e o eSS
aterwheel Generators ..........eoeeeeeens 540
Coas"‘io(?oast SR, RPN A o o . 542
U RN R SR T
Ting Meetings ........ RS bRl . 544
::,lway o R NPT ANPGRS

Stfuction News ....... PR A T

THE CANADIAN ENGINEER 531

THE VALUE OF ENGINEERING TRAINING.

The resumption of technical instruction in the uni-
versities this week brings into touch with engineering
courses a large and increasing number of men, among
whom will be engineers of the future. The fact that
engineering, although one of the oldest of the arts, has
only within the past generation or two become generally
recognized among the learned professions, makes it
somewhat difficult for the student in engineering to
choose between the courses which the calendar presents.
There are no regulations existing such as are common to
the oldest and most widely recognized professions, the
scope and prospects of which are generally well defined.
The field of engineering has broadened so much during
the past twenty-five years that it is no longer possible
to say just what it includes or excludes. It has no hard
and fast lines of limitation, nor yet are the lines of
division between its various branches quite distinct.

In the case of the three more important branches,
viz., civil, mechanical and electrical, into which it has
been frequently found convenient to roughly sub-divide
the scope of the profession, there is often a considerable
amount of overlapping, especially in the case with me-
chanical and electrical engineering. The boundary line
is very indistinct, and it is difficult to say to which
branch of the science many phases of development work
belong. For instance, the mere replacement of a steam
engine by an electric motor to drive the main shafting
of a plant can hardly be called a piece of electrical en-
gineering ; but if special electric appliances are introduced
to perform duties which cannot be done, or not done as
well, by purely mechanical machinery, we have electrical
engineering in the true sense of the term. The two
branches are in many respects, upon the same general
footing, nevertheless, and the majority of principles upon
which the university courses are based, apply equally to
both branches.

It will be readily noted, however, that while me-
chanical and electrical engineering have much in common
they differ entirely from civil engineering. In this
branch every new undertaking of any magnitude involves
entirely new conditions, and introduces unforeseen prob-
lems, each of which may have to be approached with
little precedent for guidance.

Opinion in the past has been very divided as to the
best lines on which engineering training should be car-
ried out. Formerly a purely practical training was pre-
ferred, leaving the young engineer to pick for himself
such knowledge as he was able, of the science underlying
his profession. With its expansion, and the rapid appli-
cation of technical-science, theoretical training has been
brought to the fore, more or less at the expense of prac-
tical training. At the present time engineering authorities
are fairly well in unison concerning the advisability of
alternate periods of technical and practical training,
although opinions differ as to arrangement of the courses.

This policy also applies with force to the other
branches of the engineering profession. Its importance
is such that a man who is beginning a course in en-
gineering should be conversant with the general evolution
of the nature of the training which he hopes to acquire.
From a knowledge of its history the necessity will pre-
sent itself to him of keeping always in mind the fact that
the university course does not turn him out an engineer ;
but that by the practical application of the principles
which he acquires thereby he may be better enabled to
become an engineer.
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CANADIAN ENGINEERS AND ROAD
CONVENTIONS.

That for years to come highway problems will
occupy a most prominent place in Canadian municipai
affairs is a potent reason why our road engineers should
take cognizance of the road conventions that are being
held within attending distance. ~The American Road
Congress in Detroit this week has gathered from far and
near the pioneers of scientific road construction in Am-
erica, and their views and experiences as related in the dis-
cussions following the numerous papers presented, can-
not be surpassed in value as enlightenment - on the many
factors upon which such work is contingent.

Another convention that should receive the attention
of our men in highway engineering is that of the Ameri-
can Road Builders’ Association, to be held in Philadelphia
in December. A tentative programme of this Good
Roads Congress appears in another column, and further
information respecting the plans for it will be published

shortly.

The Ontario Good Roads Association passed a resolu-
tion worthy of note last week, deciding to extend to the
American Road Builders’ Association an invitation to hold
its 1914 convention in Toronto. The invitation will be
delivered in person by the president and secretary at the
coming convention in Philadelphia.

If it meets with acceptance, Canada should at once
prepare to show the American Road Builders’ Association
the immensity of the Canadian road problem, -coupling
with it a well-defined policy showing how its many diffi-
culties are to be overcome.

Canada’s road problem is merely a revised version of
the same questions that have been before the highway of-
ficials of other countries, and that, in many instances, are
still pending solution. Chief among the influences retard-
ing a settlement by standardization of road construction
has been the introduction of faster and heavier vehicles.
Practically all countries are of an opinion concerning
the certainty of the change which methods of road con-
struction must shortly undergo, to meet the motor-driven
vehicle as a successor to the steel-tired horse-drawn
vehicle. More up-to-date systems of road engineering
must be adopted if the expense of maintenance.is not to
become excessive.

But until the battle for supremacy between the new
and the old has been fought to such a stage that the en-
gineer may be justified in practically eliminating one of
them from consideration, there will be no standard road
or pavement. Before the advent of the automobile there
was a single class of traffic, varying only in intensity.
Since then motor-driven vehicles equipped with rubber
tires have destroyed the old standard construction to such
an extent that ordinary macadam is not likely to regain
the place it held as a satisfactory type of road for
general use.

Thus the problem has resolved itself into a selection,
for each particular piece of road, of the type that will
serve local conditions best. This requires a highway
engineer to have a very comprehensive knowledge of the
characteristics of all pavements in use, since there is no
standard for his guidance.

Such considerations as these should emphasize the
advantages to be derived from a participation in the pro-
ceedings of the road conventions.
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RE PROPOSED CANADIAN INSTITUTION OF
MUNICIPAL ENGINEERS.

An informal meeting of the engineers attending
the Canadian Public Health Convention at Regina was
h.eld on Friday, September 19th, to discuss the ques-
tion of forming a Canadian Institution of Municipal
Engineers.

. Mr. Wynne-Roberts (Regina), the convenor, sub-
mitted the correspondence which he had with several
engineers, the great majority of whom approved of
t}.le idea. Letters had been received from city en-
gineers located in many parts of the Dominion. Thosé
from Toronto and Winnipeg were not favorable, but
those from Edmonton, Regina, Battleford, Vancouver,
Lon.don, New Westminster, Calgary, St. John, N.B.,
Halifax, Ottawa, Fort William, St. Catharines, Glace
Bay, C.B., Peterborough, Guelph, Sydney, N.B., and
Hamilton were favorable. Some desired more infor-
mation. Representatives from Battleford, Saskatoon;
Prince Albert, Swift Current and Toronto, who had not
already written expressing their views, were present an
verbally stated their opinions.

! Aftf:r fully discussing the matter from various view-
points, it was unanimously resolved: ‘‘That this meeting
of the engineers present at the Annual Convention of the
Canadian Public Health Association, held in Regind,
after considering the question and perusing the letters
received from city engineers in various parts of Canad?
is of. the opinion that it is desirable to form a Canadiaf
Institution of Municipal Engineers, and that a Provisiona
Committee be appointed to enquire into and adopt the
most advisable steps for its formation.”” The names ©
the committee members will be published later on, after
their individual consent to act has been obtained.

— o
EDITORIAL COMMENT.

' If’ properly carried out, Calgary’s intention of plan-
ning street grading to meet requirements of several years
to come, so as to keep well ahead of civic improvements
will save the city a lot of money. This desirable policy
will enable the laying of water-mains, sewers and street
paving to be executed without apprehension of early
s.ubsequent disturbance, and it will also obviate alterd”
tions to residential property occasioned by the cuttin®
dpwn of grades, in connection with pavement work.
city requires much grading work to be done in places
and the step which the City Commissioners are taking
is a matter of great permanent importance to propefty
holders in particular, and the citizens generally.

Especially in the case of street pavements, we hed’
so much of their disturbance for the laying of water”
mains, etc., that the plan which Calgary purposes 9
follow should be considered by every city and town if
Canada, and it seems practicable enough to be contint

if once established.
B e o I

CORRECTION.

In Mr. V. J. Elmont’s paper in last week’s isSu®
the table on page 486 is not explicit without further ex”
planation. The bending moment values are arranged Vel
. x i
tically under the different values of — and horizontaﬂy

1

: . y
opposite the different values of —. In the table also
1

L ¢ ’

" <
0.x”’ simply means ‘‘o.

j
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THE CHEMICAL AND BIOLOGICAL EFFECT OF
WATER FILTRATION

—_—

ORGANISMS IN EARTH AND WATER AND THEIR FUNCTIONS—EFFORTS TO ELIMINATE
PATHOGENIC BACTERIA IN WATER BY FILTRATION—THE FILTER FILM AND ITS
WORK—AUXILIARY CHEMICAL TREATMENT—EXTREME PURIFICATION DANGEROUS

By H. W. COWAN,
Chiet Engineer, Bell Filtration Co. of Canada, Limited.

UCH argument has taken place as to whether
bacteria are a form of plant or animal life. One
of the lowest forms of plant life, known to the

botanical microscopist as oscillariae, possesses

Simj ke :
"Milar characteristics to the types of organisms called

aCterig,

OscinTh-e chief difference is the-presence of chl.orophyll in
ariae, or the green coloring matter which enables
:_Plant to derive nourishment from such simple f(?O(!S
prelt €an procure from the air and so.il, in Wh.lCh it is
OrSent. It is the absence of chlorophyll in bacteria which
€¢s them to live on more complex foods. Both have
th:epower of motility, the same form, the same metl.lod of
as tad and spore formation, and may both be considered
Tue plants,
cylin’é‘h-e simples!: forms are typical of Pacteria, sphe_rical_,
. rical or spiral. They are so mlpute that thelr_dl-
of ¢ €rs range .from 0.000012 to 0.0003 inches. A coating
Spec?me gelatinous membrane seems to envelop most
interles’ Serving as a cement to keep them together. T.helr
ecidlal Structure of protoplasm has never bef:n definitely
€d on, and is still much a matter of conjecture.

ZOOgI‘;Vhen m.asse(% into clusters bacteri.a are known as
I8 fo, €a, which differ from a colony in that the latter
Magq meq when a single bacterlun} is cultivated in some
tion O‘fvhlch presents too mucl.l resistance for the separa-
orm d.the bacteria to any dlS.tanCC. ] Varym_g species
Erve ifferent characteristics in their colomes,. w}'uch

. 4S a means of identification when under examination.

QOndﬁ_aCteria multiply very rapidly, unl.es.s'in Emsuitable
'0ns, by the simple process of dividing in two, a
16, °SS which can go on indefinitely until as many as
tion t0’°°°_ are produced in twenty-four' hours. In adf:h-
Prodye this simple method of propagation, some species
terig € Spores. These are round or oval pieces of bac-
out OPFOtopla.sn.], which develop until they ﬁ.nz}lly break
nnott € original organism. When the original germ
Very . L XIst, the spores are still to be found resisting
etUafci_dVerse conditions, and acting as a means of per-
'ng the species.

Whic}}} Means qf motility is supplied to many species,
times oave Stringy membranes att.ached to them, some-
Someg; €, two, or many, sometimes at one end, and
ang foges at both. By lashing thfzse mem.branes.bac.k
Very act; ard, a means of propulsion is suppht‘zd,'whlch 1s

Ve when the germs are immersed in liquids.

deadT}:’e 'fOOd of bacterial organisms is secured fron? the
Whia Odies of animals or plants, and their excretions,
€Y rapidly decompose in their operations for as-
N. Probably the rapidity of multiplication is due

flmilatio

o

no . f
. aVing to manufacture food, as in the case of

-

other plants. In effecting the decomposition of sub-
stances, many chemical and physical changes are
wrought, extensively made use of in the maceration
industries.

The manufacture of linen, jute, hemp, fibre, leather,
sponges, and the products of fermentation, is chiefly de-
pendent on the action of various forms of bacterial life.
In still more important functions are bacteria necessary
for the continuity of life, and the preservation of man-
kind. For the purpose of showing this some digression
is allowable for consideration of other plants and their
mode of existence.

No life could exist if the earth were littered with dead
matter, but bacteria, acting as scavengers, and putre-
factive changes prevent such a happening. The earth’s
surface has been the producer of the countless years of
life. Plant life has extracted food from its soil and air
without apparently diminishing the food supply.

The animal kingdom breathes oxygen and exhales it
as carbon dioxide, which the vegetable kingdom inhales
and returns as free oxygen to complete the cycle. Plants
also consume nitrogenous food from the soil, in the form
of nitrates, in combination with gaseous products of the
air and other elements. These solar energy transforms
into starches, proteids, sugars, fats, etc., to supply
animal life with nutrition. }

Carbonic acid and water are returned by the animal
in the assimilation of its food, to be again absorbed by
plant life, but nitrogenous food is not returned in total.
Most of the nitrogen consumed by animal life is turned
into albumens and the balance excreted. Even when the
animal dies, the nitrogen is too complex in its compounds
to form plant food, when recovered by disintegration.

The bacteria of decomposition and putrefaction now
set to work to reduce most of the nitrogen compounds
into suitable feeding material for the plant, leaving the
balance as nitrites, which in turn are too simple for
plant food.

The soil abounds with organisms called nitrifying
bacteria which unite these nitrites with oxygen and trans-
pose them into the nitrates necessary for the existence of
the vegetable world. In decomposing, dead animal life
frees a proportion of nitrogen which passes into the air,
thus reducing the supply of nitrogenous food returned to
the soil. More is lost in excretions taken direct to the
sea in the form of sewage, while many of the chemicals
used in the manufacture of explosives and other articles
of commerce consume a. large amount.

The farmer makes up this deficiency by the applica-

tion of chemical fertilizers to the ground, but were t}!e
same soil freed from all plant life, and exposed to the air

e ettt e e
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for a period, nitrogen fixation would be secured through
the activity of bacteria in the earth. Not only in this way
is dispersed nitrogen recovered, but also by an active co-
operation of germ life with certain leguminous plants.
These organisms attach themselves in globules or clusters
to the roots of the vegetables, and with both agencies at
work some nitrogen is fixed in the fibrous structure of the
legume. Disintegration and rotting of the plant enables
the stored-up nitrogen to be fixed in the soil.

In the scheme of life, therefore, bacteria have very
important and definite functions to perform. Without
them the recovery of nitrogen for plant food would be im-
possible, and the circle of life created by the energy of
heat would cease. Were it possible to destroy germ life
as a whole, the result would be the total extinction of all
forms of life.

There are, however, other types of bacteria which
are pathogenic, and have the power of reproduction in the

human body, causing many diseases to which humanity is -

subject. The proportion of these to the harmless bacteria
is fortunately small, but as they give rise to such sick-
ness as typhoid, cholera, diphtheria, tuberculosis, lock-
jaw, anthrax, influenza, etc., they must be kept down.
These germs produce by-products which act as virulent
poisons to the human system, causing the diseases enu-
merated together with many others. They gain access
through the mouth, nostrils, cuts and breaks in the skin,
and set about reproduction by incubation until the disease
gets a hold on the body. If the powers of resistance of
the body are very great, the organisms are disposed of,
and the sickness is warded off. These resistive forces are
not yet fully known, but science has established the pre-
sence of certain products in the body termed alexines
which kill non-pathogenic germs. To combat the alexines
the pathogenic bacteria create lysines to neutralize their
action, and make the way clear for their depredations.

The invading bacteria are then attacked by the white
corpuscles of the blood, which leave their usual habitation
in the blood vessels and surround the attacking germs.
The evidence of this is generally given by the appearance
of inflammations, either internal or external, which break
out and give off pus should the corpuscles be vanquished.
With such contending influences in the body, disease is
warded off by those in robust health, and the importance
of maintaining these resistive powers cannot be over-
estimated, otherwise they will become useless through
dissuetude.

The chief mearns of conveying the harmful bacteria to
the body is by means of liquids which act as carrying
agents in a greater degree than any other source. In

_ consequence, our drinking water supplies are of national

importance, and the elimination of harmful or pathogenic
germs from them is the first essential to disease
prevention.

Methods of Filtration.—The methods of filtration
generally employed are to filter all water used for drink-
ing purposes by means of sand filters, of which there are
three distinct types—slow sand, gravity mechanical, and
pressure mechanical. Of these the first and last are most
commonly used in the older countries, while on the Ameri-
can continent the first and second are favored. In the
slow sand filter the water is allowed to flow through beds
of sand and gravel, into collecting pipes placed under the
filtering material, at rates varying from one to six million
gallons per day. They are generally constructed of brick
and concrete, or both, and occupy a large area. Gravity
mechanical filters are frequently constructed of the same
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materials, or of wood or steel, containing sand overlying
gravel, while pressure filters are entirely composed Y
steel. Both of these latter types operate at rates up 0
one hundred and seventy-five million gallons per day:
The ratings given are for an area of one acre.

Before the sand in ail types of filters perform
fective work, it must be coated with a film which retait
the bacteria in the passage of the water through
filter. The slow sand filter forms this filter naturall.y by
the growth of vegetation, the deposit of fine clay partlc!esv
and the agglomeration of organisms. In the mechanicd
type the film is deposited by the addition of alum to
water, before it is applied to the sand bed. The aluff
reacts with the lime in the water, or with added lime ;
the water is deficient, and forms a gel or albuminou®
coagulant which is insoluble, and deposits On
sand bed.

In course of time this film becomes too impel'Vious’
and it is necessary to clean the surface of the filter ¥
allow the water to find its way through. In the slo
sand filter this is performed by scraping off the surface ¥
a depth of about 74 of an inch, and passing throug g
sand washer to make it ready for replacing when the san
bed gets too shallow to work satisfactorily. In
gravity mechanical and the pressure mechanical ﬁ]ter:
cleaning is carried out by the operation of valves to for
the water back through the sand bed, where it is run
waste. Agitation is performed by means of compl‘essl‘i‘3
air or mechanical means to break up the sand, so that t
reverse flow of water may do its work.

sef' ‘

In the slow sand and gravity mechanical types of
filters, water flows in by gravity or is raised by 2 P“mf.’é
and allowed to flow through the filter under atmOSF'her'c
pressure only, into a clear water reservoir from which tll:e
filtered water is pumped to the service pipes. In tb
pressure type of filter the water is forced through IY
means of a pump, or sufficient height of water to SUPP):
an equivalent pressure. The pressure filter is totally ©

closed, while the other types are open.

It does not fall within the scope of this paper ¥ a
large on the merits of any particular type, beyond sa)f‘nf
that with a properly designed plant and proper opefatlo r’)
they should all give equally high bacterial reduction:
leaving the filters it is common practice on this confl
to treat the effluent with chlorine to further reduc®
bacteria content, and approach as nearly as pOSSlbIe il
sterile water. With this practice the writer is not at
inclined to agree.

Chemistry of Filtration.—It is well known that .
work performed by sand filters is to remove suspe™® 4
solids, and to act in such a way that both chemica BI,,
biological changes are wrought in the treated water- .,
considering the presence. of dissolved substances m. he!
water, it is found that chlorides do not vary much, neit g
increasing or diminishing in passing through the ﬁlteﬂd
Nitrates vary either to a greater or lesser extent, ©
sulphates and carbonates remain pretty much the saf{‘ﬂc
In both slow sand and mechanical filters, the Chlor:’m
content, as indicated by the presence of chlorides, < .4
varies, while in both cases the carbonates are red cre'

about one grain per gallon. Albuminoid ammonia_ls t0
duced by mechanical filters from 15 to 9o%, accofd{“gthg
the water treated, and an average of about 6o7% 12

case of slow sand filters.

ﬂeﬂt

%y

Free or saline ammonia is reduced from 33 to 59 W
and sometimes as high as 95%, in mechanical an¢ s
sand filters respectively. The oxygen absorbed V2
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:?;?n s50 to go% redgction with mechanical filters, as
‘ t 40 to 50% with slow sand filters.
ol 6efihanica}l filters reduce nitrates and nitrites from
30% 0/1;’ »» While .the sl.ow sand filter ranges from 10 to
i u o efore dxscussn}g h.ovs{ t.hese cbanges may be
e ga i about by filtration, it is interesting to note that
i ical filters are r_nuch more uplform in tht?il' results
Monis 0\}' sand filters in ’the reducFlon of albuminoid am-
thirg d n thr:ee months’ observation of tests made every
0 .0068}’, W‘hl]e the raw water content varied from .00z
q‘lanti‘th/ fgrams per gallon, thfa effluent f)nly varied in its
i SZ Jrom .00z to .00265 in one series of tests. An-
s, 0(;‘l_‘its during the' same period, showed the variation
0046 -t03 to -0039, with the raw water containing from
A d-006'7 grains per gallon. At _the same time tests
5, L elwnh .slo.w sand ﬁlt'ers treating the same water,
| re albuminoid ammonia gvas present in quantities
from o?:) to .co64 grains per gallon, the effluent varied
ﬁlters. t};';s }o +0059 grains per gallon. :I‘he mechanical
val'iat’ion erefore, Yvhlle_ treatmg water w1th- consider.able
Practioy) lnhquantlty of albu.mmmd ammonia, contained
testyt; € same amount in the efluent. In the slow
Practiq S the results were just the reverse, and laboratory
€ further accentuates the difference.

001, : gn:e.ChanicaI filters, sulphates increase from one-half

iS50 ain per ggllon,. dl.le to the addition of alum which
ates sulphuric acid in hydration.

Counte efpresence of chlorides, unless they can be ac-

Posite lor by pr:oxgmlt.y to the sea, or natural salt de-
r’sfl\’;&s an indication of sewage pollution of the

Were USelzlptY. Beforfa the advent of bacteriology, nitrates

Presence ; O determine the_ standard of purity, but their

Mation ano longer considered except to call for con-

hi in .0l sewage pollution by bacterial tests. Water

o Nitrites, however, should be condemned, until ex-
for, ,C tests have been made and their source accounted
Sure ind(;re free ammonia than albuminoid ammonia is a
i normalcatlon of the presence of polluting matters, as
Moni,. fWaters the albuminoid at least equals free am-
ity 5 such oxygen is consumed in testing, the prob-
higy, in: Ithat pollution has occurred unless with waters
L >0, where the original oxygen has been depleted

_ ;ng_’ the vegetation.

, ope:::" l:l, reduction in all filters of the types mention-
W, i ]‘33 on the same water with the same care, and
ty g able rates of filtration, with suitable water for all
‘00%” acomd_be much the same, ranging from 85 to
tl'eat Cording to the count of bacteria in the un-

e(li1 Water,
sidera iz Filter Film.—1n performing these changes con-
Sanq, an:jl [must be given to the nature of the film on the
Is Mogt _klts action, so that we may be able to judge what
an Part‘l ely to give constant results when dealing with
filte, is ‘ular type of water. The film on the slow sand
8reen anc(;’mPOSed of fine particles of clay and mud, of

i blue algae, fungus, bacteria, etc., which very
Cofltains P:;’gate 'ulr:aer favorable conditions when the water
Prege € original propagators. The bacterial bodies
g - maSS.themseres in zoogloea, or into colonies,
Slipy, rr efffl(:-lflve changes in many of the diatoms produce
?Ver theO:Vmsh masses of matter. These form a net-work
ohe Active L(';:face of the sand, which is bound together by

M Oty lafoms, and the whole mass coheres and feeds
of ford Organisms, or the same placed thereon in the act
tio goil:g' At the same time there is constant destruc-
IS the ' Onin the film, between opposing plants, which
the o rp“mary cause of the expert attention required in

€ of slow sand filters, so that the film may be
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guarded against rupture. Algae has quite a purifying
action in the removal of bacteria, without the assistance
of other diatoms, and performs useful functions in the
purification of stored waters.

The whole of this mass is of a gelatinous, viscid, and
sticky nature, eminently suitable for adhesion of particles
coming in contact with it. Each particle of sand on the
upper layers of the filter becomes wrapped in a coating
of the sticky substance, and a drop of water flowing
around that particle will leave any minute organisms
sticking to the coating on the sand, to be sucked in and
retained, if not disturbed by vibration or variations of
flow in the passage of the water.

The vegetation in this film is suited to the action of
nitrifying bacteria, which transform the ammonia content
of the raw water into nitrates and nitrites, reducing the
ammonia and increasing the nitrogen. Where a reduc-
tion of one is shown, without an increase of the other, the
ammonia content has been very small, in other cases
there may be sufficient ammonia present in organic mat-
ters in the water for the nitrogen to show an increase not
wholly due to transformation of ammonia products into
nitrogenous from the water.

Albuminoid ammonia, on the other hand, forms food
for many forms of bacteria, which transform it into
various fatty compounds, gases, and water. Decomposi-
tion again sets in, and nitrates, ammonia, carbonic acid
and water are the final products. Thus we can readily see
that the feeding stuffs necessary to the life of bacteria on
the sand bed, are drawn from the water, with the conse-
quent reduction of these food stuffs after the water is
filtered.

In the film formed in mechanical filters the work per-
formed appears to be mostly of an absorptive nature, the
deposit being more like a membrane full of minute cells,
which are closed, and present a very large surface when
wrapping round the particles of sand on the upper layers
of the filter. These minute cells of the gel are continu-
ously opening and closing, giving up the necessary
amount of water each time to equalize the vapor pressure
with the surrounding fluid. It has been found that by
removing the water from colloidal substances, various
chemical compounds holding varying amounts of water
are not formed in cycles, but that the water content
changes continuously. Thus the coagulation of a hydrate
makes a kind of tissue, neither solid or liquid, which en-
closes liquid. With this construction it may readily be
understood that the enclosed water in the cells may, in
being replaced by other water containing a minute or-
ganism, leave the organism in the sticky cell, when it
opens to allow of the absorption of a fresh quantity of
liquid.

Heat is destructive of the adsorptive properties of
the gel membrane, probably by contracting or stretching
the formation until the cells collapse into a flat plane.
The great surface tension of the culloid and the pulsation
movement of the innumerable cells, in the opening and
closing, explain the suction-like action of the firm in
drawing in gelatinous or minute substances, while its
viscosity and stickiness aid in the retention of these
foreign matters. y p

Every weathering process in nature is productiv? .of
some form of gel in regard to its minerals, stalactitic,
potryoidal, or glassy in form, with fibrous fractures,
sometimes being found even in a gelatinous state. The
filtering action of nature in well waters and successful in-
filtrations is probably due to the action of these gels.
Their absence in some vicinities certainly accounts for the

e e e et
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failure of similar constructions, when these are apparently
exactly the same, but in a locality with a totally different
mineral deposit.

Biological and Aesthetic Considerations,—In common
with the changes caused ¢hemically and bacterially, there
are many other biological changes desirable for the secur-
ing of the more aesthetic qualities of a water supply, such
as color, taste, and odor. The mechanical filter is highly
successful in treating waters which have to be dealt with
in regard to these qualities. The slow sand filter rarely
removes more than 20% of the color, while with the me-
chanical filter total elimination is possible. Odors which
are caused by decomposition of vegetable matter are
rarely disagreeable, but living organisms, or vegetation
may also cause them. Many forms of bacterial or organic
growth give off matters of an oily nature, which have a
smell peculiar to the species from which they are exuded,
in a way analogous to the poisons given off in the body
by pathogenic bacteria.

Agitation may break up these bubbles of oil and
spread them through the water until the odor is accentu-
ated. In the same way heat, when applied, scatters the
oily products and exaggerates the odor until it can be
definitely compared with others known to the physical
sense. The number of such organisms present in the raw
water determine the intensity of the odor, and the various
intensities may make the smells appear different, while
they are really produced by the same organism.

It is possible that the substances producing the afore-
mentioned qualities may have a poisonous effect on the
human system, but unfortunately science has not yet been
successful in demonstrating this.

Odors of decomposition are usually set up in the
water pipes of a system, by the action of the filaments of
plant life attaching themselves to the inside of the walls,
propagating there, then becoming detached when in a
state of partial decomposition. This is the frequent cause
of pitted pipes, as the preservative coating is detached
along with the organism, allowing rust to set in. Every
system should be flushed out completely and thoroughly,
periodically, as a safeguard to the preserving of the pipes
against such action, and the maintaining of the physical
qualities of the water at the highest standard.

Color is entirely the result of dissolved vegetable
matter, and is, therefore, generally associated with taste
or odor produced by the same substances. The oxygen
used in the oxidizing of the vegetation in solution some-
times gives an insipid taste to the water, which is simply
removed by aeration, to replace the occluded oxygen.

In the removal of odors due to organisms, filtration
is effective, while the absorptive tendencies of coagulants
collect the globules of oil, together with the organisms
producing them. Products of decomposition are retained
in the same manner, and those growths which attach
themselves to the piping in the water system are pre-
vented from passing into the supply. They cannot then
become nauseating by detachment.

Nature has heen copied as closely as possible in the
filtration of public water supplies, and the results of slow
sand and mechanical filters are practically the same as
those performed naturally. ;

Auxiliary Chemical Treatment.—When water is too
soft, it frequently sets up an acid reaction, particularly in
the case of peat discolored supplies, which has the effect
of dissolving the piping through which it is conveyed.
This brings about lead poisoning to the consumer. The
absence aof mineral salts is a plausible cause of rickets and
bone weakness.
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Waters which are very hard may also be productiVé
of plumbo solvency when they give an acid reaction, af
are frequent causes of constipation and troubles of the
digestive organs. o

Extreme hardness leads to a stunted and OSSI.ﬁe
growth in individuals, as is well instanced in the Cretins
a race of dwarfed people who live near the Swiss borders
and use very hard waters. y

The commercial side is also important, as the eXt
cost of fuel with hard waters, and the high cost of s03P
to a community is very burdensome. 4

With such waters hardening should take place I_)l'}on
to filtration, or softening where necessary, by the addlt’oe
of lime water to increase hardness, or an excess to reduC
the same trouble. g

Danger in Extreme Purification.—A note of warﬂ“l‘li
might well be sounded before attempting to exceed tin
results produced by natural means, as in the tendency
Canada at the present time. p

The exigencies of modern civilization demand the Coit
lection of human beings in congested sites for the purst
of industry. The consequent polluting of water supplies
with the subsequent necessity for treating them folloWS.'

In the old tribal times there were no large comm“n:
ties gathered together for a long period of time.
people were constantly moving from one camping .grou.ﬂn
to another, and oxidation had time to effect purificatif
after a site had been deserted. The spread of disease Wai
to a great extent safeguarded by the absence of a mealf}'c-
of conveyance in the shape of water systems, publ!
vehicles, etc., and the water supply was carefully guar ee
from pollution by those in the camp using them.
dread intestinal diseases of bacterial origin were not m
heard of until the commencement of the industrial F‘:a;
and most of the scourges which attacked communiti€
were of a zymotic nature rather than an intestinal.

Is.there not a possibility that attempts to purify o“';
drinking supplies are being carried too far? Would *
not be wise to determine what is the maximum extent o
which it is safe to go? 1

The healthiest communities are those with natuf?
water supplies, often carrying a large bacteria count ©
harmless germs, with a small proportion of mineral Sa,ts'
Yet, modern demands cry out for sterilized dril'lklng
water. Even distilled water, devoid of all natural Sa}lts’
is being largely consumed, while recent investigations n
the large number of tubercular patients in navies quf‘n
distilled water exclusively, point to the demineralizati?
of the human system as conducive to the inroads of * "
tubercular germ. Much interest will be shown in the exo
periments now being conducted by French scientists ts
prove that the absence of mineral salts in drinking watef
is a forerunner of the wasting disease.

An attempt has been made to show the vast impor:e
ance of bacteria in the great scheme of existence. 1:,11' '
we not eliminating some of the bacteria which an ©
seeing Providence has provided for the performanc®.
vital functions in the body?

Professor Metchinkoff, in one of the most inter
and masterly treatises of modern times, in summing
the results of his investigations into the longevity Othe
certain European race, demonstrates clearly that r‘
scouring action of bacteria present in their national be.v?ty'
age of sour milk is probably the reason for the feli®
obtained by that people.

In our food and drinking supplies, water €O
bacteria directly from the soil, other bacteria are de
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?:hi:lifter cooking by touch, from the air, and by contact,
X e fruit is mostly removed from its peel or skin, and

erefore from the greater part of its bacterial life. Use-
ul bacteria can therefore have drinking water as a pos-
Sible conveyer only.

the }}t is not known what action harmless. germs have on
B Uman body, and the body’s curative agents have
7€r to combat the inroads of harmful bacteria, when
a?r fnllmbers are not too great. As the proportion of
l'EmI(I: ul bacteria to harmless is Small,.an efﬁci?nt ﬁ.lter
o v;’mg about 98% of the total bacteria count in drink-
havocatel'- can leave few, if any, pathogenic germs to play
g with the consumer. Even the few whlch.mlght
the I1_)<3_W1.11 perform good work in providing exercise for
esistive forces of the body, and preventing their be-

oming defunct through dissuetude.

Potable waters in Canada after filtration are invari-
treated by chlorine as an additional preventive,
o bhe tendency to produce bacterial sterility. This has
i rought about by the. use of ﬁlt_ers whose operation
inee _all that can be desired, an.d is a slur on the en-
"eachrmg profession generally, which may havg very far-
"eliedmg consequences. There are {ilters which .can be
Soone on, without the use of sterilizing agents, and the
PErfor €ngineers make use of them, or design others to
s 'm first-class work, the sooner will doubtful practice
€moved.

Any of the types of filters described can be made to
€ Such results if they are not hampered by considera-
1S of cutting down cost.
to prThe_ greatest evil is facing moEiern times in resorting

= actice of whose effect we are ignorant, when natural

NS of treatment will give a margin of certain safety.
SOurctS Bas been pointed out, water may be the only
of hio of organisms necessary for the proper performance
.. ~chemical functions in' the body.  The removal of
til‘ely gﬁrm:q would m-al.(e the .functl'ons of the body en-
Stry Chemical, a position which might lead to tl?e de-
to 10N of the bhody’s tissues until it could be adjusted
€ new order of things.
Otherchlorination, ste'ri]ization by ‘ozone, distillati_on, and
tigq Omeans of securing ﬁna}1 ster{hza'tlon, are being car-
Useg Orfl at the present time in entire ignorance of all .the
esty the body of those very properties which are being
Dyed.
prev;{]}? Whole tendency of mo.der.n therapeuthy is toward.s
: 'neslon of disease by sanitation, or the use of anti-
» Or its retardation by small doses of reactionary
' cupfrsatt-o Stay the progress of the disease, until the re-
Ve powers can reassert themselves.

ably
With ¢

giv.
tio

be We hY)_ then, should these very recuperative powers
akenied by extreme preventive measures?

Citj B Census of operative cases, such as appendicitis, in

Mior., "S10€ chlorination, or other sterilization treatment,

Suge,, PrOduce interesting results. In cases of strangers

"‘igr,tm ;ng to disease when in s.trangc.a citie‘s, a census

v"hethea S°_ be taken and consideration given as to

the .| their resistive powers had not been weakened by
Ater treatment in their home town.

“nﬁl“you]d it not be wise to withhold drastic treatment
ang itse Need for it has been scientifically demonstrated,
effect on the body placed beyond doubt

The ; .
neg]ec?e Importance of this point is too great to be
di °d and affords excuse for the somewhat lengthy

scus .
S10n of bacterial life at the beginning of this paper.
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PROGRAMME OF AMERICAN GOOD ROADS
CONGRESS, PHILADELPHIA.

Plans for the Fourth American Good Roads Con-
gress, to be held under the auspices of the American Road

Builders’ Association in the First Regiment Armory,

Philadelphia, Pa., are being worked out in detail by the
Convention Committee and officials having the matter in
charge.

The following outline of programme shows the sub-
jects to be discussed at this convention :—

Subject A—Organization :

1. Highway Officials—Their Duties and Powers.

2. Division of Expense, of Responsibility and of
Authority Between the Various Municipal and Other
Units Participating in a Road or Street Improvement.

3. The Relation to Each Other of the Contractor, the
Chief Engineer, the Resident Engineer and the Inspector.

4. Details of Arrangements for the Use of Convict
Labor.

Subject B.—Construction :

1. The Proper Determination of the Amount of Re-
Alignment and of Grading to be Done.

2. The Factors Governing a Proper Selection of a
Road or Street Pavement or Surfacing. :

3. Materials and Methods Suitable fo- Road Su-faces.
Unit Price vs. Lump Sum Contracts.

Plant Equipment.
Preliminary Traffic Census.

7. Efficiency and Economy of Using One Size
Crusher Run Stone Bituminous Concrete Pavements as
a Substitute for Bituminous Pavements Constructed by
Penetration Methods.

8. Dirt Roads.

DS S

Subject C—Maintenance :

1. Sub-organization for Securing Efficient Main-
tenance.

2. General Methods of Repairs and Renewals.

3. Methods of Dust Prevention.

4. Maintenance of Different Road Surfaces.

The general plan of providing for discussion of sub-
jects, rather than long papers, which has been so success-
ful in the past, will be adopted at this meeting. The
speakers are being selected with reference to their fitness
to discuss the various questions, and announcement of
these assignments will shortly be made. The list of
speakers will include the men who are recognized as the
leading authorities in the United States and Canada.

In connection with the Congress and Convention,
there will, as usual, be held an exhibition of road ma-
chinery, materials and appliances. This exhibition will
be known as the Fifth Annual Good Roads Exhibition,
and will include everything that enters into the construc-
tion, repair and maintenance of roads and pavements.
This exhibition will also be held in the First Regiment
Armory.

This association was the first to inaugurate these ex-
hibitions and they have uniformly been successful, each
having been larger and more complete than the one

previous.

I SN —

e R S .

e S

T 3 N T O g



T R SR S —

538 THE CANADIAN ENGINEER

TUNNELING.

By Robert B. Sinclair,
Assistant Engineer, Jennings and Ross, Toronto.

engineering. In the early times the ancients re-
sorted to it as a means of obtaining passage for
their thoroughfares under their rivers, and also
as a means toward drainage; but on the whole the opera-
tion was rather a crude piece of manipulating. That
science has made great strides since those days, the
instruments by which the great engineering obstacles can

TUNNELING is by no means a modern feat of

/ now be very quickly overcome, is but one of many illustra-

tions. In the following paragraphs a few of the methods
that are being followed in tunneling are briefly described.

Preliminary Surveys.—When it has been decided to
tunnel in order to obtain a passage-way for railroads,
electricity, waterpower, or whatever the case in question
may be, we must have some idea of the obstacles which
are to be overcome, such as the amount of material to be
excavated; the nature of the material, whether loose
gravel, rock or quick-sand, and also an idea of the sur-
rounding country, as regards the necessary depth to rock,
etc. A great many other data, which will be barely men-
tioned, must be gathered, and in order to obtain this a
geological survey party is sent on to the field of opera-
tion. The information is obtained from the geologist’s
knowledge of ‘the rock formation, and also from diamond
drill borings, which are taken at intervals in the vicinity.
Upon the rock formation depends the nature of the blast-
ing, as it will be more efficient if the rock is attached per-
pendicularly to the stratification. :

Generally speaking, a horizontal strata is very much
weaker than a vertical strata, and, as a result, it needs
heavier supports in the shape of tunnel lining, bracing,
etc. * Upon the geologist’s report the character of the
construction is to be based.

Centre Line of Tunnel.—Tunnels are divided into two
classes—curvilinear and rectilinear. We will not follow
the detail of curvilinear tunneling here, but will touch
upon the rectilinear, as it affords a better discussion for a
general treatise.

i
B B

Fig. 1.

The centre line of a rectilinear tunnel is obtained by
means of a triangulation survey. This must be carried
on with the utmost accuracy. The angles and chainages
must be read a number of times, and the results obtained
hy the method of least squares.

The triangulation method is illustrated very well by
the above diagram shown in Fig. 1. It can be seen that
the utmost accuracy can be obtained in this method of
procedure. The line is staked out preliminary to the be-
ginning of construction.
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It might be said here that nearly all tunnels of any
length are not worked completely from end to end, 1_)1“
have intermediate shafts by which the tunneling is carri€
on to much greater advantage. :

The method of obtaining the line underground 15
illustrated in Fig. 2.

The depth is calculated from the profile of the tunnel:
A-B is on the offset tunnel line. The plumb-bobs C and D
give the direction of the line beneath the surface.
small tunnel is run to the main tunnel in question, giving
a means by which the tunneling can be operated at this

point.

e - B,
X N OffsetT line
ih | \ 3
; A : 8 Main Line
| i
! 1
. !
i |
[} c_--_-__o
i (L V-3 NN Ma«uﬁn&:ﬂnﬂtqzﬂ”d

Different Methods of Tunneling.—The different
methods of tunneling are in no way a small study bY
themselves. If we ponder for one moment over the S“tf;
ject we shall see the difficulty of ' preventing ‘‘cave-if,
while the tunnel is under construction. This difficulty
off-set in a number of ways. Engineers of different na-
tions have ways and means of their own, and from therm
are developed the methods by which every kind and coP”
dition of material may be encountered and successfully
overcome.

We will see by the following how cleverly the
methods are developed, and yet, after all, common 5-“3“se
is the one fundamental of them all. In fact, the basi$ L
engineering is common sense and surveying.

Rock Tunnels.—Rock tunnels are carried through by
the drift and the heading methods. The drift method !
shown in the design by Fig. 3. :

The parts 1, 2 and 3 are excavated, leaving supports
4 and 5, upon which is built the arch of the tunnel.
intervals along the side transverse cuts are made and fill
ed in with the masonry. These support the arch after 4
and 5 have been cut away.

By Headings.—The more common method of rock
tunneling is by the heading method.

Section I if the diagram (Fig. 4) is drilled throvEs
perhaps 200 feet to 300 feet in advance. Parts 2 afk
drilled into until finally we arrive at the point of coﬂ:
structing the arch structure. It is built up on the u.!lle
excavated rock below and is supported by 4 and 5, whi p
fissure 3 is opened up. Parts 4 and 5 come next, and th
lining is then inserted.

It might be interesting to mention the fact that foqk
tunnels do not require the heavy lining that is use
ground tunnels. This is very well understood on accot t
of the fact that the rock walls are self-supporting, exceg
where some crack or fissure allows the side to break © t:
These cracks and weakenings are caused by heavy blasr_
ing and also by the rock structure. If the strata iS e
pendicular to the side of the tunnel it will have gred
tendency to cave-in than if the strata is parallel t0
side. The St. Gothard tunnel is a very good example
the heading method of excavation. The tunnel was g
structed in 1872-82, and is one of the longest tunnels
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th]e Present time. It connects France and Italy under the
Ps Mountains, and is 9%/ miles in length.

WithI:assing from rock to earth‘ fo::mation in connection
o unneling, the earth formatlor} is {nuch more difficult
k. ﬁr(:cessful_'ly tun.nel. Although it might not appear so
ik Vst consideration, Ehe l_:)lastmg a?d removing of r(?ck
of sof:ry 51mPIe (.:»peratlon 1n comparison to the removing

material, in the face of a cave-in, quick-sand and

a :
. 8reat many other obstacles, which cannot be gone
Into here,

the tﬁ G?Od MethOfl of Blasting.—The explosives used in
nitro ?Stmg operation cons.ist principally of gun-powder,
i glycerine and dynamite. The methods used are
Seen?us’ but one which is used a great deal and which
's most efficient is the American centre cut method.

facinln-this method seven or eight holes are bored in the
minatg in the forrr.l of a polygon, the holes tending to ter-
extr] e at the point. The holes are charged and fired,
Cir] Cating the' conical, or pyramidal structure. Another

ise of hf)les is forced in a cylindrical form round about
cyﬁndO}.)emng. These are charged and fired, and a
L. tical shaped fissure is opened. In this way the
b ng operation is carried on until the opening Is

ught to the required size and shape.
i w}’f'he distingui:shing feature of the method is the. way
blast ich the opening is begun. The futility of making a
ing th"Vlthout first weakening the substance by extricat-
iS do, € cone section can easily be understood. When this
with ne, the rest of the operation may be manipulated
Comparatively little difficulty.

A

AN 8 2| 1 | 2
i

¢ 45';' P SR
[

iy i

Fig. 3. Fig. 4.
0un'tr'_‘“neling Through Soil.—The engineers of different
ing “FS seem to have contrived methods by which every

mOSto loose structure may be successfully treated. In

i .respects thg following methods are very much the

Ita];a' t.he _Belglan, i English, German, Austrian and
s i:: differing only in the order in which the drifts and

Stryct 8s are excavated, and also in the different frame

ting fure employed. The Belgian method consists of put-

the Orward the arch before the walls are built ; while in

Befoy, €rman method the perimeter is excavated and liqed

ang tE the core is removed. In types such as the English

lingp, e Austrian the whole fissure is excavated before th.e

“eve§ fls placed, although, however, the excavation is

methodar ln.advanCe of th.e masonry work. The I_talxan

ﬁl]ing it°i0n51st§ of excavating the lower half, lining: it and

Upper halrfl', again, followed by the work of excavating the

ang Sseibmarine tunneling is perhaps the most expensive,

&roung ms much more difficult than any of the other sqft-
i tunnels, particularly in the case of tunnels which

. Nstructed at small depths below the water bed.
€ Is always a danger of flooding, and the materials

Neoy ;
Ntered are extremely difficult to handle. Various
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methods are used, some of the most important being the
shield method, the compressed air method, aud when we
come very close to river bed we use the cofferdam method,
and pneumatic caissons.

The shield method is very interesting from a his-
torical point of view. It was invented by Isambardt
Brumel, a French engineer, in the early part of the 18th
century. The Frenchman was gifted with a keen sense
of observation. While cruising, he happened to observe
the ingenious method of the ship worms in working their
way into the wood. He noticed that as the animal bored
its way in it applied a secretion which lined the opening
and rendered the lining waterproof. Being an engineer,
the idea intimated itself very strongly to his mind in con-
nection with submarine tunneling. He immediately set
to work to contrive a mechanical device which would give
the same result as the boring of the small insect, and
finally succeeded by inventing his universally known bor-
ing machine. !

The invention consists of a circular boring disc
placed immediately in front, which might be termed to
represent the head of the insect, while the body is
cylindrical in shape and constructed of steel in the form
of a shell. In operation the earth is conveyed out and the
tunnel is lined with steel tubing immediately in the wake
of the boring machine. In this way it is kept perfectly
water-tight, eliminating the possibility of cave-in, and
making the otherwise difficult task into a comparatively
simple operation.

e o ——

HEWN OUT OF ROCK.

A peculiarity of the New South Wales Government dock-
yard on Cockatoo Island, in Sydney Harbor, is that it is
hewn out of solid rock Historically, Cockatoo Island is of
much interest, as it was the site of a large prison in the days
when British convicts were deported to Australia. The pre-
sent offices on the island are in the old prison buildings, the
stone walls, barred windows, and iron-doored cells being still
in evidence.

The formation of the island was originally quite unsuit-
able for a dockyard, as the solid rock rose sheer from the
water to a height of 60 to 70 feet. By using convict labor,
however, the rock was gradually cut back, first, to permit
the building of graving docks, and later to make room for
building slips and shops near water level. The work has
been continued until at present two-thirds of the total area
of thirtv-three acres has been brought to a practically uniform
level of about 15 feet above high tide.

— -

When a beam of X-rays is passed through thin, rolled
metal sheets to a photographic .plate placed parallel to the
sheet, H. B. Keene, of the University of Birmingham, finds
that these patterns are of two classes, in one of which the
central spot produced by the direct beam is surrounded by
an irregular halo of smaller spots, while in the other the
patches around the central spot are extended and form a faint
but perfectly symmetrical design. The figures vary with the
metal. Markings of the first kind are produced by metal
sheets that are either well aged or recently annealed, and
the symmetrical patterns are given by newly-rolled sheets.
The spots are due to reflections from the micro-crystals within
the metal; the symmetrical patterns are formed by the struc-
ture imparted to the metal by the rolling. Annealing a newly-
rolled sheet changes the pattern from the second to the first
class, and rolling an annealed sheet gives the reverse change.
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WATERWHEEL GENERATORS

ATERWHEEL generators have recently been

\X’ built to conform with the rapid development of
hydraulic power for driving electric generators.

The increased demands for such service require

almost infinite combinations of capacity and speed range.
Refinement in the design of both generators and water-
wheels has made these changes possible; the successful
operation of many high-voltage transmission lines and

Fig. 1.—A 12,500-Kva., 6,600-Volt, 50-Cycle Generator
Complete.

the ever-increasing demand for power, all aid materiaily
in the utilization of many water powers heretofore con-
sidered either impracticable or inaccessible.

Two types of waterwheel generators are built—hori-
zontal and vertical—depending upon the local conditions
in each case.

Horizontal Type.—The standard horizontal unit is of
the two-bearing, coupled type construction; that is, the
generator includes shaft, two bearings, and a bedplate
usually designed to allow for sliding the stator to one
side in case ready access to either the stationary or rotat-
ing winding is desired. The stationary frame is made of
a strong, rigid iron casting, into which soft steel lamina-
tions are dove-tailed and securely fastened.

Ventilating ducts are spaced at frequent intervals
across the face of the armature punchings, allowing for
perfect ventilation to all parts of the active material.

Form-wound, interchangeable armature coils fit into
parallel open slots punched in these laminations, and these
coils are held firmly in place by means of fibre wedges.
The coils are insulated and impregnated with fabrics and
compounds of high insulating qualities.

No single type of construction will meet the varied
requirements in rotor design, therefore several well-tested
methods are employed. When comparatively low peri-
pheral speeds are encountered a cast-iron spider with
bolted-on, or dove-tailed poles, is usually employed. For
higher speeds cast steel, or steel plate construction may
be used. In the case of very large relatively high-speed
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machines, the difficulty of securing perfect castings may
lead to the well-proven laminated rim structure.

All field poles are made of thin steel laminations
riveted together with overhanging pole tips provided t0
support the field windings.

Field coils are wound of heavy copper strap on edgeé;
insulated in such a way that each individual turn is €X-
posed to the ventilating air, and thus perfect r.aldiat-wn
results. The coil is securely fastened between the rotating
spider and the tips of the field poles by heavy coil
supports. i

All parts are carefully inspected during each step 10
the process of manufacture, and before the succeediﬂ.g
operation is started. =~ When completed, the machine 15
carefully tested under conditions as nearly identical as
possible to those which its future service will demand.

Vertical Type.—Westinghouse standard practice re-
commends that the generator be fitted with two guide
bearings which are supported by brackets fastened to the
stator frame. Also, a bedplate or pad on which the
stationary part rests.

The roller, or thrust bearing, which supports the
weight of the revolving part, may be mounted on top ©
the generator frame, between generator and turbine, Of

Fig. 2.—A 9,375-Kva., 6,600-Volt Unit, in Shop
Testing Rig.

underneath the turbine. In case it is mounted on top of
the generator frame, this frame must, of course, be made
heavier and more expensive than in cases where it }335
only to support the stator punchings, winding and guide
bearings. Wherever placed, this bearing usually suppO_rts
not only the rotor of the generator, but also the turbin®
runner, and in addition takes care of any unbalancé
water thrust.

A rigid cast iron frame, into which soft steel lamina-
tions are securely dove-tailed, forms the basis of the
stator.
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By FOrm-wound, interchangeable armature coils are held
Vacupen Sl(?ts by means of fibre wedges. Thz‘a CO-llS are
bios um dru;d and l{npregnated before the outside insula-
.1 1s applied. This outside insulation consists of wrap-
lglf.lgs of paper and mica on the straight portions of the
Olls which lie in the slots, and servings of treated cloth
;)Ve" th.e V-shaped coil ends. After the outside insulation
S applied the coils are treated with an insulating varnish
;” ich renders them moisture and oil-proof. An insulat-
2y C?ll 1s provided in each armature slot to prevent
3brasion of the coil and a fibre wedge holds coil and cell
'mly in position.
th In case of failure of a waterwheel governor to act,
€ rotating part of both waterwheel and generator are
Subjected to unusual stresses, due to the overspeeding of
€Se parts. The rotors here illustrated are designed for
st: Maximum obtainable speeds which result in such in-
fces. These overspeeds vary from 50 to 100 per cent.
; Ue to the wide range of speeds encountered, no one
YPe of rotor construction will give ideal results.

lar] There are several designs of rotors, each one .part'iCt_l-
Y well adapted for the requirements for which it 1.s
;f:d- Comparat_ively low pet:iphe.ral speeds may permit
tail use of a cast-iron spider with either bolted-on or dove-
ent'ed poles. A higher speed generator may demand an
0 irely different construction. For such work cast steel
" rolled steel plates are often employed. In case of very
izrge machines, it may be difficult to obtain perfect cast-
8S, and here the well-proven laminated rim may be
 Mployed.
Stra Field coils are ordinarily wound with heavy copper
Thip on edge ‘and.msula‘ted between turns with a§bestos.
ects COY}StI:uctlon is Partlcularly well adapted to give per-
useq r_adlatlng qualities, and .because of t?e heavy strap
et IS practically indestructlble._ The coils are gecurfaly
of tenEd between the rotating spider and projecting tips
he fielq poles by heavy coil supports. ‘
pac; Waterwheel generators of almost any practfcal ca-
pla 1ty or speed for installation ‘in the s.mallest.lsolated
% Nt or the largest hydro-electric generating station have
S f_Urnished by the Westinghouse Electric and Manu-
Cluring Company.
e e

It is noticeable that the value and conservation of cheap
aDprear?d power in the Ur.lited SFates are .being. more fully
i g Clated each vear. When. it is borne in mmfi t'hz.it coal
Alabae States. of Tllinois, Ohio, Pennsylva}ma, .Vlrglma and
short ltna during the year 1910 averaged in price $1.08 pﬂer
Yatls On at the mines, it will be bette.r.unde.rstood \ivhy the_s?
Worlq occupy such promine.nt positions in the mdus?rla
iter .f The cost of transport in these States 15' not a serlo.us
Durcilaor the cost of bituminous coal, according to quality
My hsed, ranges from @$r1.50 to $3oo per ton, f.o..b. New
urg f, arbor. Coal in large qu'antltles can be had in Pitts-
xl""Iledog $1.00 a ton, but even in remote parts of the above-
of nat tates the cost averages under $3 per ton. The supply
extravural gas was at one time abun.dant'and che_ap, but
in . .28ant waste has led to serious depletion and increase
talt)egce. .Water power has been developed ?n some of thfese
is ani’l With the result that the c!neap electrical power which
of able, has contributed considerably to the development
the 1o cOUntry around. As already stated, the movement In
Cominmted States towards the utilization of poor fuel is ‘be-‘
Mep gfstronger each vear, and the result is the establish-
si le, anfi)OWe.r I?lants v\:here formerl_v. it was not thought p(;ls-
advanta this is opening out new industrial centres to the
8e of all concerned.

fue]
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NEW METHOD OF COOLING GAS ENGINES.

of the fuel passes from the hot gases to the

cylinder walls and pistons, states Prof. Bertram

Hopkinson, in a paper read before the Institute
of Mechanical Engineers, at Cambridge, describing a new
method of cooling the cylinder and piston of gas engines.
In order to prevent the overheating of these parts under
test conditions, it is necessary to provide a water jacket
around the cylinder, and, in the case of large engines, to
circulate water through the pistons and around the ex-
haust valves. Most of the disadvantages under which the
gas engines labor are due directly or indirectly to this
fact. The complicated and thick-walled castings required
for the cylinders are apt to crack under the influence of
the wide variations of temperature, and overheating of
deposits on the internal walls of the combustion chamber
causes pre-ignition, so that it is not always practicable to
work a gas engine continuously at its maximum output.

ORDINARILY about 30 per cent. of the heat value

The idea of introducing water into an internal-com-
bustion engine is not new. It is a common practice in
oil engines to introduce water along with the oil in order
to permit the compression to be raised, and water has
been injected into gas engines for the purpose of prevent-
ing pre-ignition. Proposals have also been made to intro-
duce water for the purpose of cooling parts of the metal.
None of the latter, however, have been practical, if indeed
they have ever been more than just proposals on paper,
apparently because their originators did not appreciate
the conditions which must be satisfied with the injected
water to act as an effective cooling agent. If the water
be turned into steam before reaching the metal it will not
exert any cooling effect, except indirectly by lowering the
temperature of the flame, and such lowered temperature
is accompanied by a considerable loss of efficiency. On
the other hand, water which reaches the walls in liquid
form and is there evaporated, absorbs out of the heat
given to the walls by the gas the whole of its own heat of
evaporation, and there is no loss of thermodynamic ef-
ficiency, because the heat used is waste heat, which, in a
jacketed engine, would go to warm the cooling water.

The author claims that it is of no use to inject the
water in a fine spray, or to introduce it into the gas or air
pipe, so that it is carried in suspension in the incoming
charge, or, as is often done in oil engines, to spray it in
along with the oil. Although some of these devices have
proved useful for the prevention of pre-ignition and for
the softening of the explosion, none are effective for the
purpose of cooling.

The author found, however, that by injecting water
in comparatively coarse jets against the internal surface
of the cylinder, and the head of the piston, the metal can
be kept cool without materially cooling the gases, with
the result that there is no loss of efficiency. The tempera-
ture of the parts can be perfectly controlled, and simple
single-walled castings can be used for the cylinders.

Experiments of Dugald Clerk, the author, and others
have shown that the rate of heat-flow from the gas into
the metal is far more rapid at and soon after the instant
of ignition than at any other time. It seems likely from
these experiments that for practical purposes the heat
flow into the barrel of the cylinder during the last three-
fourths of the expansion stroke might be so small com-
pared with that in the first period that direct cooling of
this portion of the cylinder could be.dispensed with al-
together. This anticipation has been found correct, and
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it has been found necessary only to direct the spray
against the walls in the combustion chamber, and the Pis-
ton, the rest of the cylinder being kept cool by condl'zctlf)n.
Cold water is injected through a hollow casting projecting
into the combustion chamber and provided with a number
of nozzles or holes about 1/32 in. in diameter, from which
the jets are projected against the metal surfaces.

For the purpose of experiment, an 114X 21-in.
Crossley engine, rated at 4o h.p., was fitted with a new
cylinder consisting of a plain barrel without a water
jacket. .The injection rose is a hollow casting projecting
into the combustion chamber and provided with 25 holes.
The drip from the rose suffices to cool the exhaust valve.
A simple plunger pump driven by a cam injects a charge
of water once in a cycle, lasting from about 30 deg. be-
fore to 30 deg. after the point of the sliding surface of
the barrel is covered by the piston. The quantity of water
used was about 2.4 lb. per brake horse-power-hour, and
the temperature of the engine ranged from 150 to 180
deg. C. The engine consumed about 15 cu. ft. of coal
gas per brake horse-power-hour, both when it was water-
jacketed and after being fitted with the new cylinder.

Tests at other loads showed that with a weak mixture

. the gas consumption is slightly increased by the water in-

jection, but with very rich mixtures it is a trifle less. The
difference, however, does not exceed 5 per cent. either
way, and on the average it may be said that the economy
is unaffected by the use of this method of cooling.

This engine was set to work driving a dynamo, and
its speed was increased from 180 to 195 r.p.m., when it
was found capable of developing 50 b.h.p. for many
hours, an increase of 25 per cent. on its original maximum
safe load. It has now been running for a total period of
5,000 hours on regular work, giving no trouble at all,

and the combined wear on both cylinder and piston is less
than o.o1 in.

To regulate the water supply in accordance with the
load the pump is connected to the governor, which is of
the hit-and-miss type, so that the pump only takes a
stroke when the engine takes gas.

3 With a throttle governor a corresponding regulation
is e'asﬂy provided. A simple thermostat has also been
devised, which automatically controls the supply of water

dur:ing starting, and when the engine is running, quite
satisfactorily.

In case of failure of the water supply, nothing hap-
pens except that the engine slowly heats up, and after ten
minutes or so, pre-ignitions occur, bringing the engine to
a st.amdstlll. No damage results from this, but to guard
against any possible danger a fusible safety plug is
scrfawed into the combustion chamber, which melts if the
cylinder gets too hot, and the noise of the escaping gases
warns the attendant.

The system has also been applied to an engine of 105
h.p., and to one of 1,000 h.p.; in each case the original
cylinder was used, without water in the jacket. The
large engine was run under load 30 hours without a stop ;
after a short stop for adjustments, it ran for 7o hours
without a stop, driving a factory, and developing an aver-
age of 8oo h.p. The whole of the injection apparatus for
the 1,000-h.p. engine cost only $100, and within a few
hours of putting it on the engine it was doing all the
work of the cooling tower, centrifugal pumps, etc., pre-
viously used. An 18 x 24-in. two-stroke-cycle single-
acting engine has been built for use with the new system,
and is now undergoing trials.
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COAST TO COAST.

Calgary, Alta.—The G.T.P. is erecting a temporary sta-
tion, pending the conclusion of negotiations for permanent
terminals.

St. John, N.B.—Two of the longest branches of the
branch railways projected are now in operation, while the
other three are in process of comstruction.

Toronto, Ont.—The date of the completion of the Do-
minion Government’s harbor contracts has been set at four
years hence. '

Victoria, B.C.—The Daily Times contains an editorial
calling attention to the uncertain suspension in the plans for
the terminals on the reserve and magnificent bridge that was
to span the harbor from Johnson Street. The government
announced this construction about a year ago.

vancouver, B.C.—Eighty miles of double track have been
completed from Vancouver west to Ruby Creek, and have
been inspected by the Railway Commission Engineer. Formal
approval for the operation of the second track is expected
shortly. ) ;

Toronto, Ont.—It will be requested before the Ontarlo
Railway Board that the Toronto Railway Company be com”
pelled to extend their line west along Bloor Street from Dun-
das Street to Quebec Avenue, instead of constructing the pro-
jected Toronto suburban line along Annette Street an
Pacific Avenue. {

Ottawa, Ont.—The question of pollution of navigable
streams and their tributaries, upon which a special com”
mittee of the House of Commons heard last season a great
deal of evidence and gave a report, will likely furnish foofi
for a conference between the provincial and federal author’”
ties this autumn. The report recommended the calling of an
interprovincial conference, and it is understood that all pro-
vincial governments will be called upon to send delegates t0 2
gathering of experts to be held in Ottawa in November.

Winnipeg, Man.—Mr. George Bury, vice-president of the
C.P.R., has stated that the program mapped out by the
company for 1913 will be completed to the last detail, an
that all the grading and steel work planned to be done will be
finished this year. Concerning the double tracking, he sal
that more of it would be in operation before the close of the
year.

Edmonton, Alta.—It was stated by Sir William Mac-
kenzie on his return trip from inspecting the western pro-
gress of the C.N.R., that construction was now 74 miles be-
yond the British Columbia border, and that the company
hoped to have the road to the coast completed by the end 0
1914. He added that 300 miles of branch lines have been lal
through the prairie provinces this year, and that, taken in ally
the C.N.R. has laid 840 miles of new track since the be-
ginning of the year.

Toronto, Ont.—Hydro power has emabled the farmer ‘ff
Western Ontario to chop ensilage, thresh grain, and stock hi®
barns by electrical energy. This revolution of the syste®?
which handles the annual harvest will, according to prese?
indications, branch out beyond Ontario boundaries. Negotw,’
tions are now under way, it is understood, between Detroit.
and Windsor for the sale of power to the American city for
like industrial purposes. The Hon. Adam Beck has staté
that, though this is the first instance where power has be?ﬂ
sought in this way, all municipalities agree that such_dls‘
posal of power could be arranged under certain restrictions:
A town could sell of its surplus to the extent of 7,500 hors€”
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Power, and anything in advance of that should be returnable
from time to time as required, on a year’s notice. Thus,
Municipalities might be aided by the payment of fixed charges
until they require the full voltage for their own industries.

here 5 Permanent disposal of power would be desired, the
Matter would have to come before the commission.

Calgary, Alta.—Sir William Mackenzie made the state-
Ment on September 17th that he expected to see the C.N.R.
N operation in Calgary within sixty days. It is the opinion
of shippers that though the line is somewhat rough, it is in
800d enough condition for freight traffic.

Moose Jaw, Sask.—The shortage of the supply of cement
throughout western cities is not being felt in this city.
Wing to the renewed building activity of late, the supply on
ad in city warehouses was taxed to keep up with the de-

Mand, but no serious hold-up in business operations was
Caused,

Ottawa, Ont.—At the instigation of the Canadian Manu-
facturers’ Association and the Ottawa and other Boards of
Tade, the railway board has asked the railways to extend
their cartage system untill.]anuary 1st. So far negotiations
lave been without result, but it is hoped that transportation
Mterests will he strong enough to provide a reasonable agree-
Ment until the whole matter is finally settled.

Ottawa, Ont.—This is the first fall that the two con-
S€Tvation dams of the Upper Ottawa have been working to
their fug) capacity and consequently there will be a great deal
of interest particularly among power owners concerning the
effect these dams will have on the volume of water available
_ 3t the Chaudiere. So far it would seem that these dams are
¥ery* effective in holding back the water for the low water
"fasons. 'This has been a very dry season and consequently
the amount of water coming down to the Chaudiere would be
“Xbected to be very much reduced. However, it has held up
®Markably well. At the very low water period a few years
380 there were only 7,000 cubic feet of water per second flow-
.8 at the Chaudiere, while now the flow is about 24,000 cubic
L, or over three times as much. The two dams,
;to Kil?pewa and at Temiskaming, are both in opera-

D this vear. They hold back the water in the wet seasons
and let iy out in the dry seasons in order to keep the level
the river more nearly uniform all vear. Then they begin
3bout November to store up water again from the fall rans
ian let it out during the winter. The government
v.vh' no"_" building a third dam at Lake Quinze,
l.ch 1s farther up and will increase the storage ca-
ity considerably. To give an idea of the vast amount of
wflter these dams conserve, it is equal to a body of water
lt}} an area of 4,000 square miles and a depth of one foof.
w?ﬁldes making the water higher in the low water per.iodsblt
hol _t° a certain extent relieve the floods of the spring by
dl_ng‘ back the water. The work has been conducted by the
®Minion government and will cost about $1,000.000.
ke Saskatoon, Sask.—The Canadian Pacific Railway is con-
cityDlau.ng,r the building of a dlrecf_: line 'from Calgary to t-hls
B Which will make the second direct line of .commumcatlon
*Ween the two cities. The Grand Trunk Pacific has alreadv
Osen jtg right-of-way into the city.
TOrOTWOnto, ont.—Prof. A. T. Laing, of the Universi"cy of
lang Nto, has returned from his travels. through Italy, Swuzer;
e France and Great Britain. During the four months o
W ya Sence he devoted most of his time to the study of road-
aboy Conditions. Prof. Laing stated th%t one, after tra.vellulllg
fact atd’ and particularly in Scotland, is impressed with the
tice 4 at there is still much to be learnefi or put into prac-
or ton Canada in order to keep pace with ?ther c?untr1es,
Meet even in a remote way the economic requirements
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essential to development. The time has come, said he, when
the older and more densely populated districts much have
better transportation facilities. Prof. Laing remarked that,
as Toronto was surrounded by the best of agricultural land,
he could see no reason why she should not be served by the
district within a radius of thirty or forty miles. But this he
believed to be impossible with the present conditions of the
roads. By the use of the motor truck produce can be carried
fifty miles in the Old Land.

Kerrisdale, Point Grey.—A lighting experiment is being
tried in Point Grey, which, it is said, has already been
favored by delegations of ratepayers from Wards Two and
Three who have examined it. Point Grey is the first munici-
pality in the district to endeavor to determine what can be
accomplished by a municipal lighting and heating plant, and
other municipalities are stated to be keenly watching the
progress of events. The light, which is very brilliant, and
yet soft to the eyes, is obtained from gas manufactured from
petrol, and is declared to be produced at a very low rate, the
trial working out at a cost of about 60 cents per thousand
cubic feet of gas. The plant works on an automatic prin-
ciple, it being said to only require attendance about once in
six months. The illuminant is now on trial, and if successful
a proposal may be made for the municipality to undertake
the lighting of the district. The .gas can be used for -
variety of purposes, street and house lighting, house heating
and cooking purposes. If this principle is adopted, small
plants will be erected in various parts of the municipality,
this being a better method than having one large central
plant, as it will not be necessary then to have large gas
mains throughout the area, the small plants being able to
supply each section through small pipes. No scheme, how-
ever, has yet been outlined, the matter still being in a ten-
tative stage.

Montreal, Que.—The Harbor Commissioners, at a con-
ference held recently with the Hon., J. D. Hazen, Minister
of Marine and Fisheries, obtained an additional grant of
$18,000 for the purpose of completing the new addition to
the grain elevator, the original grant of $50,000 being found
insufficient. The Commissioners hope that the only works
contemplated in the harbor for the immediate future will be
finished this year. On their return they expressed extreme
gratitude for the liberality the Minister had shown in grant-
ing their requests. The question of a free port, which has
been agitated here for some time, was also briefly discussed.
In the opinion of Commissioner Robertson, Montreal was
already a free port, and the Board of Trade and other com-
mercial bodies were, therefore, asking for something they
already had. Mr. Robertson stated that he was wunaware
where any port existed at which there were no tolls to corre-
spond to all the harbor charges in Montreal. The report of
the Royal Commission on Transportation in its last sitting,
urged that Montreal be established as a free port; but this
Mr. Robertson held had already been done, though without
any special sanction from Parliament.

Montreal, Que.—An additional $20,084 for sidewalks is
the request of the Board of Control from the City Council as
a result of Superintendent Barlow’s report, submitted at a
recent meeting. It is found that more sidewalks than it was
expected can be laid this year before cold weather sets in, and
the supplementary amount of money is requested that :s
much work as possible can be done, especially on streets
which have been paved, but on which sidewalks are not
yet laid.

Ottawa, Ont.—About 1,000 tons of peat from the plant
at Alfred, Ont., will be sold in Ottawa this winter. The
price of this commodity to Ottawa people will probably.be 83
per ton. The Government three years ago, as an experiment,
installed a plant there that had proved most successful in
Europe, and turned out thirty tons a day. Later, the Govern-
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ment sold their portion of the bog to private interests, who
have installed improved machinery. Two years ago peat from
this bog was sold here, and found a ready market. By
analysis one ton of hard coal goes as far as one ton and
three-quarters of peat, but by actual practice this is not the
case; for much is lost in the coal by combustion and in the
escaping of half-burned clinkers, whereas in peat the com-
bustion is almost complete, and the substance is burned away
to a fine ash. Canada has 37,000 square miles of known peat
bogs, constituting a potential national asset of enormous
value. Four bogs, within five miles of Ottawa, examined by
Government experts, are estimated to contain over 25,000,000
tons of fuel. :

Toronto, Ont.—The Toronto Hydro-Electric system made
a profit of 13.19 per cent., or $71,000 during the first six
months, ending July 1.

Fort William, Ont.—The Board of Railway Commis-
sioners for Canada, at a sitting in Ottawa, September 16th,
granted permission for the Grand Trunk Pacific Railway
Company to construct a double track branch line from its
main line at Empire Avenue, Fort William, northward on
what was formerly known as James Street, thence easterly
along the city limits to Thunder Bay. The new spur track
will be over three miles in length and will open up and serve
a large industrial area as well as giving the Grand Trunk
Pacific Railway access to the new Government elevator.

Winnipeg, Man,—Track laying on the main line of the
G.T.P. Railway is progressing towards Prince George at a
rapid rate. Steel is at mile 1,200 from Winnipeg. While the
stee] bridge across the Fraser River was being completed,
a short check was experienced at mile 1,197, where the rail-
way for the second time crosses the Fraser River. This ob-
stacle has now been successfully passed, and the track laying
machines are steadily pushing their way forward. The Fra-
ser River is crossed for the third time about 4o miles west
of the second crossing, but the bridge here will not be allow-
ed to delay track laying, and a temporary trestle will be erect-
ed to get the steel across the river. The. steel bridge will
be put in place shortly after, and towards the end of Novem-
ber the track should reach Prince George. One hundred and
four miles of branch line in the province of Saskatchewan
have just been opened for traffic by the G.T.P Railway, with
the inauguration of a mixed train service on a part of the
Biggar-Calgary branch. This line has been completed to
Loverna, on the boundary line between Saskatchewan and
Alberta, 104 miles from Biggar. Track laying on the Re-
gina-Moose Jaw and north-westerly branch of the G.T.P.
Railway has just been completed to mile 91, a short distance
bevond Mawer, Sask., and within a couple of miles of the Sas-
katchewan River. Permission has just been granted by the
Board of Railway Commissioners for operation of this line,
and it is probable that a considerable amount of wheat will
be shipped over it this year.

Montreal, Que.—Mr. H. S. Holt, president of the Royal
Bank, and of the Montreal Light, Heat and Power Com-
pany, made some interesting observations on tne progress of
the work of the C.P.R., throughout the past year. He states
that the company is spending in the west on extensions, ter-
minals, and double-tracking, as much as, if not more than,
it spent on the original system; that 1,100 miles of new track-
age are under way at present and thousands of men at work
on their construction ; that over $30,000,000 is being expend-
ed this year in the west, and in no part of the system is
finality disclosed; and concerning the Windsor and Place
Viger stations, that before the company has finished their
construction with the offices and the slow and tedious sys-
tem .of trackage involved, there will have been an expenditure
of about $8,000.000.
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PERSONAL.

A. P. LOW, Deputy Minister of Mines, Ottawa, will re-
tire shortly.

H. C. QUAIL, B.A.Sc., has received an appointment t0
the staff of the Midland Construction Co., at Healey Falls;
Ont., and assumes his duties this week.

CHAS. B. GORDON, of Montreal, was elected presi-
dent of the Canadian Manufacturers’ Association at its recent
convention in Halifax.

FRANK S. STREETER, one of the United States mem-
bers of the International Joint Commission has resigned and
OBADIAH GARDNER, ex-Senator, Maine, has been appoint-
ed in his stead.

CHARLES T. MILLER is a name which we inadvertent
ly omitted from the list of directors of the Maritime Bridge
Co., published in our issue of September 11th. Mr. Miller is
secretary of the Canadian Bridge Co., Limited, Walkervilles
Ont.

W. A. EVANS, recently Public Health Commissioner of
Chicago, has been touring the cities of the Canadian Wests
and has delivered a number of instructive addresses on the
subject of public health. Winnipeg, Regina, Moose Jaw,
Medicine Hat and Saskatoon were among the places visited
by Dr. Evans on his trip.

H. F. MEURLING, C.E., of the Columbia River Hydro-
graphic Survey, is in charge of work near Burton, B.C. The
river is undergoing measurement and soundings to find out
whether a dam and locks can be built below the narrows at
Caribou Point, to raise the water sufficiently for navigability
throughout the entire year.

—_———

OBITUARY.
DONALD J. McLACHLAN, a well-known contractor of
Calgary, died on September 22nd.

AUSTIN BARRETT, in charge of a survey party in BI®
tish Columbia, was accidentally shot and killed last week. Mr.
Barrett was a native of Puslinch, Ont.

E. GRAHAME-JONES, a voung engineer connected with
a construction party of the Canadian Northern Pacific Rail-
way, was drowned in the Fraser River, near Lytton, B.C., bY
the upsetting of a small boat. Mr. Grahame-Jones’ homé
was at Stanstead, Surrey, Eng.

— ea»>eo——

COMING MEETINGS.

AMERICAN SOCIETY OF MUNICIPAL IMPROVE-
MENTS.—Twentieth. annual meeting to be held in wil-
mington, Del., October 7th to 1oth. Secretary, A. Prescott
Folwell, 15 Union Square, New York.

UNITED STATES ‘GOOD ROADS ASSOCIATION.—
Convention will be held at St. Louis, Mo., November 1oth ¥
15th.  Secretary, J. A. Rountree, Loz1 Brown-Marx Building:
Birmingham, Ala.

AMERICAN ROAD BUILDERS’ ASSOCIATION.—
Tenth Annual Convention to be held in First Regiment
Aimory Building, Philadelphia, Pa., December oth to 12th-
Secretary, E. L. Powers, 150 Nassau Street, New York, N.x-

AMERICAN CONCRETE INSTITUTE.—Tenth Ann“al
Convention to be held in Chicago, February 16th to 20t%
1914. Secretary, E. E. Krauss, Harrison Building, Phila-
delphia, Pa.




