PAGES

MISSING



e

Volume 22. Toronto, April 11, 1912

Contents of this issue on page 517

The Canadian Engineer

An Engineering Weekly

MINNEAPOLIS MECHANICAL WATER
FILTRATION SCHEME.

By A. W. ELLSON FAWKES, C.E.

now'l;]he .Minneapolis_ mechar}ical yvater filtration scneme 1is
regardearmg .completlon, which will fill a long-felt war.n' as
apoli, Shthe city’s wgter St.lpply. In thc earl):_ stages Mm.ne-
Water ﬁletld }Jnder dlscgs.51on two projects, l.e., mechamcal
B disgsy ratwn{ and plpmg of ‘the wafter fr(’)m Mille Lacs,
Wator ce Of. elghty-ope .mlleS- The vital points were: pure

> Quantity, description of project, and cost.
aDOli’Is‘hie Present average consumption of wa.ter in Minne-
With S tW‘enty.rmlhcm gallo.ns with a'populatlon of. 316,000,
Qite 11761‘ Capita consumption of sixty gallons per day,
of the M?W_ﬁg_‘ur‘e atia g'lance, but a study of the analyses
ev&porat'ISSISSIPDI water is ex.planatory. On account of the
ille Lal°D, run-off, anq shrinkage of the water on Lak.e
Mate] Cs, also the estimated cost of $3,013,414, approxi-
y $48,915 per mile, the Mille Lacs scheme was aban-

Color: 71he Mississippi River varies greatly in color
at different points along its course. These changes in
color are caused by the confluence of contributary streams.
Along some of the highl)‘r—colored tributaries are large
swamps, the water of which shows a color as high as 700 to
800. This color is derived from macerated vegetable matter,
and persists. as a considerable factor in the total color of
the Mississippi at Minneapolis. The greatest reduction of
color occurs during the months of August and September,
and very little in the winter. This is coincident with the
greatest and least amount of plankton. @ When copper-sul-
phate was used to destroy plankton, the bleaching process
at the reservoirs was interfered with.

Suspended and dissolved matter: The organic residues
are greatest in summer months. The inorganic residues

HALF CROSS SECTION AT G-D

Section Through Clear Water Reservoir.

Cﬂn.I",. S5 ‘_“,
do 4
neq ; ¢ ’ :
means n ‘fIIVOr of the mechanical filtration scheme, by this
Creas utilizing the existing pumping Stations with an in-

& Pumping capacity of 80,000,000 gallons per day.
upo,)’h:a:.nechanical filtration system having been deci(?ed
o eXtentmus analyses of .the water were t.aken to determine
th, e of the mechanical scheme. Briefly the water of
SSIppj River contains:
monia emlca]_ analysis (sanitary)—Free ammonia, alb. am-
e lorme, alkalinity, hardness.
Orga _Y.Slcal analysis—Suspended matter, (a) mineral, (b)
matt’errat(e of sedin.lentatiorf,,color,' suspended and dissolv-
iolo;ica) organic, (b) inorganic,
\ ud° al a'nal_vsxs—Bacteria, plankton. P
11Ving') anaIySIS—_Mineral, clay, silica, organic (dead and

Vo chen‘leal
anes Tom

lka]

Analysis.—Free albumnoid and ammonia
Al . 330 1in May to as low as .o59 in October.

hardn i lrnlty and permanent hardness: The average total

;he ax; €ached 3 maximum of 173 and a minimum of 139.

ebn!ar Mum g during the months of December, January,

he minimum during April.

Dy® and foy The:se vary great]y. vx.rith the heights of the
Tin Ow directly the alkalinity and total hardness.

Chlorige ,

a e A - Lt
; b(’ut the . 2St ten months the chlorides have varied in
€ Same re)

ative amount as the permanent hardness.

follow the alkalinity and chlorides.  The minera]l residue
varies from 113 to.162. The organic from 62 to 7s.
Turbidity : The turbidity of the Mississippi River water
at Minneapolis is usually low—so low, in fact, that it has
been regarded as. a negligable quantity in the earlier an-
alysis. In occasional instances it has for a short time ricen
to 25 or 30, but quickly subsides. It is safe to assume that
in 350 days of the year it is in the neighborhood of 10.
The Mississippi water deposits on an average .13 cubic

yards. of sediment per million gallons of water during a

period of four K days of sedimentation. In the process of
sedimentation, the algae and diatoms are the first to he
deposited; at the end of 24 hours, only fine clay remains
suspended in water, and at the end of g6 hours but 36% of
the original turbidity remains.

The following is an analysis of deposited matter taken
from the city reservoir recently :

Ofpanic matter .. . oo ues e ek o 19.3 %
o be -y ke et el I WC o e 13.6%
i or i e oI e e O G T R 50.3%
dron ‘{ferricsoxide): 1. Caii i, 6.8

The most objectionable feature of the Mississippi River
water at Minneapolis is the bacterial content. Colon bacilli
are constantly found in the water. This indicates the pres-
ence of animal contamination. The high rate of typhoid
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fever in Minneapolis among the users of the river water
of the Mississippi goes to prove this. The fact that typhoid
bacillus has been isolated from the waters of the Mississippi
at Minneapolis, and the fact that above Minneapolis are
situated several large towns contributing sewage directly
into the river indicates the dangerous character of the raw
Mississippi River water. It has been stated by engineers
that typhoid faver germs will live in the same water for
ten days. The Mississippi Wwater passes several towns,
such as Grand Rapids, Anoka, St. (Cloud, Little Falls and
Brainerd, The water that passes these towns reaches Minne-
apolis in less than eight days. The contamination of the
Mississippi at Brainerd is sufficient to give colon bacilli in
every cubic centimetre of the water throughout the course
of the stream. The absolute numbers of tacteria in the

Reinforcement of Groin Arches North Filter Basin, and
forms to South Series of Filter Built in
Alternate Sections.

water at Minneapolis vary according to the season; the
greatest in July and August was 3.000 per C.C., and lowest
in January 150 per <.C.

The greatest percentage of reaction occurs in the reser-
voir also during July and August. These are the months
of the maximum of plankton, when the range is from 400 to
1,200; in January 75 is an average.

Softening the Water.—The alkilinity of the Mississippi
River water is due to the bi-carbonates of calcium and mag-
nesium. This means the presence of carbon dioxide gas
(Co 2). To reduce the alkilinity of the Mississippi water
to about normal (66) after a treatment of 24 hours will be
possible with lime treatment in about the quantities of 7.267
grains per gallon of raw water during November and De-
cember.

Color.—The color is due to vegetable substance which
is slightly lessened by the lime treatment, and is further
treated by alum as a bleaching medium. The slight pre-
cipitation soon settles with two grains per gallon, assisted
with four grains of sulphate of aluminum. The Mississippi
water will continue to bleach with longer storage.

Sterilization.—The water in the reservoirs: go million
gallons was treated with copper sulphate (50 lbs. to the go
million gallons three times a week, and as a result the
plankton was decreased 809% in 30 days. Bacteria was re-
duced 40%, turbidity 207%. Also the color was slightly re-
duced. These experiments were conducted during July and
August, the usual time for these organisms to be on the in-
crease.

The purification of the Mississippi River water having
been solved, and the amounts and kind of purifying mediums
to ke administered, the constructional part of the work was
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started late in the fall of 1910, and has progressed very
rapidly. The work was done on the day labor plan, the
city of Minneapolis being the contractors.

" The layout of the plant is as follows: The raw water
or settling reservoir is of concrete and has a capacity of 75
million gallons. The water passes from this reservoir after
sedimentation into a 6o-inch intake pipe through a venturl
meter into the chemical controlling chamber. There it &
ceives the chemical treatment, measured by automatic de€
vices according to the flow of the water. ~ The water then
passes into the mixing chamber, and is thoroughly mixed by
flowing around a large number of wooden baffles. It thep
passes through controlling chamber No. 2 into a centré
passage and is distributed into the two coagulating basins
again flowing against baffles, then passes over a skimming
weir into the upper portion of the centre passage through
a 60-inch influent pipe passing through the south side ©
the head house into the pipe gallery. The water is then
passed into the filters ranging along each side of the pipe
gallery through 24-inch branches off the influent pipe. The
water passes through the filters into a network of pipes be-
low, through a controlling meter into the clear water baSi“.S
below, there to be turned into the large covered reservff‘r
with a capacity of 47 million gallons, or into the city’s 415
tributing mains.

Head House.—The head house is of concrete and brick
construction with several floors, and contains the mechanic?
devices for the operation of the plant. At grade 300 AT
located the two hLoilers for heating purposes, having a heat”
ing capacity of 15,000 square feet.

Alum Tanks.—These tanks are of concrete, reinfol'ced
with 34-inch rods, both -vertical and longitudinal. They 21°

s 4 o)

13 ft. by 12 ft. by 12 ft. high. The concrete in these tank
was a 1:2:4 mix, and was put in for $7.00 per cubic yare
drive

Above these tanks are located three 3-h.p. motors tO
the agitating devices. There are two pumps in connec
with these alum tanks of the single section type, with
inch discharge having a pumping capacity of 40 &
per minute against a 45-foot head including friction.

tioB

a two-
allon®
They

5

. am?

are operated by two single 2-h.p. motors. These ponal-
have bronze shells, runners, and diffusion vanes, and ft the

metal shafts with especially designed packing tO 1?551 256
action of the acid solutions. Switches for controlllNg ~ Lq¢
pumps aTre connected with the operating room At &
convenient to the pumps. pk$
Hypo Tanks.—These tanks are similar to the alum tz:)
in construction, except that they have a concrete cove +ices
them. The motive power, pumps and controlling
are the same as in the alum arrangement.
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. Llme Tanks.—These tanks are of steel plate construc-
tl,on’ three in number, 12 ft. 6 ins. in diameter and 13 ft.
1gh, They have an agitating device driven by three 5-h.p.
JOtors,  There are two lime solution pumps in connection
W_llh these tanks of the single suction type with ‘a 3-inch
irtscharg..g especially designed for a 7% solution and pum.p-
ofg a thick, gritty liquid. They have a pumping capacity
40 gallons per minute against a 4s-ft. head.  These
f;‘;nps are also operated and controlled at the operating
M as well as at the tanks, and are driven by two 2-h.p.
Motors,
Mlxers
fabacity of
'S dumpeg

«~—There are two concrete mixers with a mixing
40 cu. ft. each for mixing the lime solution which
into a trough in front of the tanks and flows
mi‘:;gh a screen of a %-in. mesh into the lime tanks. These
S are driven by two 20-h.p. motors. The floor at grade
22;15 Slopecl'to a grade of 1 in 20 to drain the floor to a
Withp‘ In th.1s sump i's placed a vertical submerged pump
a 15~fat Pumping capacity 'of 200 gallons per mlnute against
¥ - head, and a suction of six feet. It is slow speed
;::lbéilutomatic. in operation. The pump and motor have a
Ned efficiency of 35% driven by a 3-h.p. motor.

w_ash Water Pumps.—There gre two of these pumps of
Che-l Single stage centrifugal type with an eight-inch dis-
'8¢, having a capacity of 1,600 gallons each per minute

Section of Embankment of Settling Reservoir.

r— 59"
”
// v
1
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- ‘ New 24 fayer of pudafe
Aoadmaterial /éle_r_t_nf»:d
f b"’l
."'ﬂ'nf’w
¢4
e R IV Ay - 20 W8
Can.Eng. TYPICAL SECTION OF SIDE EMBANKMENT
ScaLE:f"=/
A lins z
nst , 50-foot head. These pumps are for the purpose
eedj ¢
lterﬁdlng the wash water tank with water to wash the
2 S,

8 1 € water is taken lfrom the clear water basins as
is uSedeCGSsary to wash with ﬁlter.ed water, U.pward \'Nash
Th e > the wash water flowing into the drain provided.
toljeq PUmps are intermittent in action and are each con-

With an electrical controlling apparatus which will

autDm .

ton i:tlcany stop when the water reaches a certain eleva-

Wo 44 the wash water tank. These pumps are driven by
4%-h.p. motors, ;

Fl
sc.hpusm"g Pumps.—These pumps are of the two-stage,
Rallg, Centrifuga] type, with a pumping capacity of 500
Dreg ® Der minute when flushing, and operated against a

su :
D ' of 100 Ibs, per sq. in. They are driven by a so-
" Motor,

from TSsure Tank Pumps.—These pumps also take water
3?;\31 affk c.lear water basins and deliver water to a small
Sngle b N the tower of the head house. They are of the
El"ainl Ction type, discharging 30 gallons per minute
"’Olors 3 head of 85 feet. They are operated by two 3-h.p.

Starg 'a These pumps are intermittent in service and are
f'ach o4 "d Stopped by means of floats placed in the tank.
t

a .
Stargg OPerates a Cutler Hamar series relay self-starter.
34 stoys the corresponding pump with a positive
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and certain maximum difference of not over six inches in the
rise and fall of the water in the tank.

8ample Pumps.—There are twelve of these pumps of %
h.p. each with a pumping capacity of two gallons per minute
against a 20-ft. head. These pumps are situated on brackets
secured to the walls of the operating gallery, one under each
of the 12 operating tables. They take their suction from
the corresponding influent pipes near the filter gallery wall,
and are controlled by switches on the corresponding table.

Lime Crusher.—The lime crusher has a capacity of 15
tons per hour, the crushed lime to pass through an iron
ring of one inch in diameter.

Concrete Storage Bins.—These bins, twelve in number,
are for the purpose of storing the alum, lime and hypo-
chlorite, The various chemicals are conveyed from these
bins by a bucket with a recording gauge to register the
weight. The bucket travels along a suspended track to the
lime, alum and hypochlorite tanks. The concrete to the
storage bins is heavily reinforced with steel work. The
concrete was of the 1:2:4 mix and cost $9.00 per cubic yard.
The forms to this work came rather high, averaging ¢ cents
per square foot.

Chemical Feed Tanks.—These tanks are situated on
floor grade 328, and consist of the lime, hypo. and alum

water, and are controlled by a set of lime, alum and hypo.
controllers.

The offices, laboratories, preparation rooms, lockers,
lavatories and bath rooms are on this floor grade 328.

Ash 8torage.—The ash storage is located on floor grade
340.

Controlling Chamber.—This chamber is 28 ft. by 7 ft.,
in which is situated a venturi meter to gauge the flow of the
water from the raw water basin. The chemical supply is
admitted at this stage, controlled and governed by a device
in connection with the venturi meter. The controlling
chamber and venturi meter is of concrete.

Mixing Chamber.—This chamber is 141 ft. by 47 ft., is
connected to Nos. 1 and 2 controlling chambers, and ‘is
divided into 47 spaces by wooden baffles for the water to flow
around ; these baffles beiny fixed with an alternate space at
the ends. This chamber is of concrete at 1:2:4 mix, and
cost $6.00 per cubic yard.

Centre Passage.—This passage is 7 ft. wide, 192 ft.
long, and separates the mixing and controlling chambers
from the coagulating basins, and has an upper and lower
compartment.  The water passes into the lower portion to
the coagulation basins, and returns over a skimming weir
into the upper portion of the centre passage to the filters.
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Coagulating Basins.—There are two of these basins,
each 120 ft. by 96 ft., with three sets of concrete Laffles and
two skimming weirs. These basins have a flat concrete
roof supported by 126 concrete columns,

Cate House.—The location of this building is over the
entire length and width of the centre passage. Here are
located the controllers in connection with the valves that con-
trol the flow of water in the mixing chamber, coagulating
basins and centre passage. This building is of brick con-
struction with a cinder concrete roof covered with slate.

Filters.—The filters are twelve in number, €ach 28 ft.
by 53 ft., situated six on either side of a pipe gallery. These
filters and gutters are of concrete reinforced with %8 steel.
The mixture is a 1:2:4, and cost $10 per cubic yard. The
filters are divided into two sections with a 2-ft. 6-in. centre
gutter Tunning north and south with lateral gutters running
east and west supported on the 6-inch centre gutter walls.
The water flows into the centre gutter. At elevation
310.50 it passes into the lateral gutters and sprays on to the
filter beds below. Each filter has a filtering capacity of
three and a quarter million gallons per day. The water,
after passing through the filtering medium, passes into the
pipe arrangement below, through a rate controller into the
clear water basins or to the clear water reservoir.

Filtering Medlums.—The filtering mediums consist of
three grades of gravel and one grade of sand. The gravel
is of four grades, as follows: The bottom layer is three
inches thick, composed of pebbles. These pebbles pass
through a screen of one inch mesh, and are retained on 2
screen of % inch mesh. The second layer is two inches
thick; the grains pass through a screen of 3 inch mesh and
are retained upon a screen of 3 inch mesh. The third
layer is 13 inches thick, pass through a screen of 3 in.,
and are retained upon a screen of 5/16 mesh. The top
layer is 1% inches thick, pass through a screen of 5/16 in.
mesh, and are retained upon a screen having 10 meshes per
lineal inch No., 20 wire. This gravel is of hard and
durable rounded particles, with a high specific gravity, free
from thin or flat pieces, washed and screened, and free from

View of Groin Arches, After Removal of Forms.

sand, loam, dirt and organic impurities.  This gravel,
without being ground or crushed, is digested for 24 hours
in cold, strong hydrochloric acid, and 95% must remain
insoluble.

The filter sand is placed above the gravel, separated by
a wire screen, to a depth of thirty inches, and is of a hard
and durable kind, free from clay, loam, organic matter and
flat particles, and stands up to a similar test as the gravel
atove. This sand has an effective size of not less than
.35 or more than .44 of a millimeter, and a uniform coeffic-
jent of not more than 1.65. Not more than 1% is finer than
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.25 of a millimeter, and 907 is finer than .8 of a millimeter.
The diameter of the sand grains is computed on the spheres
of equal volumes, and all percentages are calculated by
weight.

Clear Water Basins.—These are two in number, stuated
below the filters, and are 151 ft. 6 in. by 53 ft., with a con-
crete groin roof that supports the filters.  This groin roof
is suppo:ted by 26-inch concrete columns at 14-foot centres-

Pipe Callery.—This pipe gallery is situated between the
clear water basins and the filters, in which are situated the
hydraulic valves, influent pipe, wash water pipe and wash
water drain.

The Concretz and Stone Addition to Settling Basin to
Increase Storage Capacity from 45,000,000 to
75,000,000 Gallons.

Operating Callery.—The operating gallery is situ?"ted

above the pipe gallery and extends out over part of the
filters. This is of Erick construction with a cinder concret®
transept arch roof, covered with slate.  Here are situal
all the operating tables and devices for controlling the hy-
draulic valves, motors and all mechanical devices in conpe®
nection with the chemicals, filters and pumps. f
Pipes.—The total weight of piping in connection .“"ts
the filters is 150 tons; influent, wash water and drain pipe™

2 g 5 3 ué

365 tons; 48-inch pipe line from reservoir to Central AVenns;’
one and a quarter miles, 2,550 tons. Lead used, 8o 0

bolts, 6,500, assorted, for flange joints. o
cover

Clear Water Reservoir.—This is an immense

% h 3 20°
concrete tank with a concrete groin roof supported by 960

in. concrete columns at 18-ft. centres. The length of the cles®
water reservoir is 877 ft. 6 in. by 413 ft. 6 in. by 24 £t. de"i’
with a capacity of storage of 47 million gallons. The
amount of concrete in this roof and columns Was 15,
cubic yards, put in at the following cost:—
(B vty 1 Ao 1 A T e e e e ) $2.00
Crushed StOne. ol sies sosis saelot s 1.35
(o ivs (SR RN Tl IE ot (MR e DL (b ot L .28
Mixing, transporting, placing ...... .82
Form building, 2c. per sq. ft......... .10
Wrecking and placing .............. 1.40
ER ol
Total per cubic yard ..seeesesdosss $5.05
Wash Water Tower.—This wash water tower i Circular

. 0
in construction, 46 ft. in diameter, built of concret® “eye
grade 206 to grade 369. Elevation 206 to 340 is use

storage rooms, and elevation 340 to 353 is for water .S
The outside facing above the grade of fill is of bfld:or e
T S

glters

This wash water tower is for the purpose of wate
with sufficient pressure for an upward wash to the




April 11, 19712

1 Brickwork.—The brickwork facing of concrete and solid
S S above the grade fill to the head house, filter building,

¢ house and wash water tower is laid in cement mortar.
Whiec li)an_els are 1ai_d v.vith dark hea<.iers and light stretchers,
o 8lve the bu1ld1ngs_ an eff'ectlve appearance. All in-

i Walls are coated with % inch of plaster. The cost of
. © fabor for the brickwork was $4.00 per 1,000. All cop-

in : :
blgs and window sills are of terra cotta of such a shade to

0d with the brickwork.
car"e.“tl'Y-—All interior doors and frames are of Tted
c’me:;erlor door and frames of clear white pine; the floors
ang groi aer(lid rooms at grade 328 are 7%-in. by 3-in. tongued
evellog ved, close gralnt?d, long leaf, yellow pine fixed to
Stripsmps embedded in the concrete floor. These bevel-
ing 4 S Sta,nfj above the concrete 1% inches, the interven-
Pace being filled with cinders. A %-in. by 7-in.

Moylq
floorg i Dase goes around all the rooms that have lumber

to

Lab°"at°l'y and Chemical Benches.—These benches are

ard . 5 . -
thip od maple, made up of 1%-in. by 3-in. strips, with the

Elue, 8¢ up, Lolted together and secured with waterproof
83as machine of 150 cubic-foot capacity per hour
_to furnish gas for laboratory punposes. The
Nes stand up to a pressure of 1350 lbs. per sq.
1 other pipes 50 Ibs. hydrostatic pressure.

I ingy
a3
w lleq

Mater i
inch, Pipe ]

Cross Section Through Head House.

ilst“m Heating.
squ. 'S Situat
fquare feet
Cet of %

Steam heating is furniished by two
ed at grade 300 with a heating capacity of 1,500
L Capable of supplying steam for - 8,000 square
lation surface with a steam pressure of 25 lks. per

uare :
in A
De. ch.  The radiators are of the peerless two-column

acuy,
he 1o e M Cleaner.—The vacuum cleaning system is of
feqy o Ii’l.pump type, having a displacement of 85 cubic
T minutemme when operated at a speed of 220 revolutions

E
the h:'"' Fill and Embankments.—A fill is placed around
ba_sins’ e Ouse, filters, wash water tower and coagulation
:01!1 1 slopren g'ra(?e 301 to 323, with a 12-foot crown and a
‘ha ation -ﬁThxs embankment is to keep the water in the
<0 (S ig lters and tower from freezing. The roof to
: ter reservoir is covered with 3 feet of earth,
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which will be planted and laid out in an artistic manner.
The embankment to the raw water of settling reservoir has
been carried up another ten feet to overcome the loss of
head in the filtration plant, and to give the same pressure
to the city’s distribution system.

Total quantities:—35,000 cubic yards of concrete,
500,000 cubic yards of excavation, 260,000 cubic yards of
fill and embankments, goo,000 pounds of reinforcement to
concrete, 600,000 bricks.

Embankment and fill, watered and rolled, cost 85 cents
per cubic yard. Excavations, 65 cents per cubic yard.

The accompanying illustrations show the work during
construction, which was carried out under the supervision
of Mr. A. W. Ellson Fawkes, C.E., chief assistant engineer
on the works for the city of Minneapolis.  Messrs. Hering

and Fuller, consulting engineers, New York, designed the
system.

— e

PURIFICATION BY OZONE.

By R. M. Leggetti.

(Continued from last issue.)
If the pre-filter removes the gross matter, the ozone will
remove the bacteria and the organic matter in solution, the
effluent being clear, pure and free from odor, color or taste.

Ozonization is but another name for oxidation and it is
Ey rapid and more or less complete oxidation that the de-
sired results are accomplished.

Ozone is allotropic oxygen expressed by the symbol O,,
as distinguished from oxygen, O,. It is an unstable form
that tends to give up its extra atom.

Bacteria are composed of about 86 per cent. water and
18 per cent. of organic matter, 6 to § per cent. of which is
carbon, The contact of these bacteria with ozone spells
their instant destruction, as the carbon is reduced by oxida-
tion to carbonic acid, the water is freed from the organic
matter and we have as a result, water, carbonic acid and
nitrous and nitric oxides. ]

In water highly contaminated with mineral salts, these
gases may very slightly increase the nitrates and carkon-
ates, but cn such a minute scale as to be hardly detectable
by analysis.

Tt has been estimated that one million bacteria repre-
sent one-sixteenth of a milligram total weight, of which, as
stated, 8o to 86 per cent. is water and the rest carbon.

The average untreated natural water contains from
1,000 to 10,000 bacteria per cubic centimeter, which repre-
sents so small an amount of carbon as to make its products
of oxidation negligible.

Various devices are in use for the production of ozone,
but in all, the object is to Ering a current of air in contact
with the silent dischdrge of a high-tension current of elec-
tricity.

The ozonizers in use in the Ann Arbor plant are of the
tubular type, and consist of 109 tubes. They are 35 inches
long and 24 inches in diameter. There are three of these
ozonizers, two of which are in operation all of the time, and
one is kept ready in case of emergency. The ozonizers are
simply- steel shells, containing 2-inch aluminum tubes, about
30 inches long, rolled in, and have the appearance of small
fire tube boilers. Inside these tubes are mica tubes for the
dielectrics and inside the mica tubes are other aluminum
tubes. The discharge takes place between the two aluminum

1
i
\
<
:
1
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tubes and the dielectric. The space in each case is about
1/16 inch, through which the air is passed.

The ozonizers are enclosed in steel tanks which have a
circular dam in the middle, which forms two compartments.
One compartment is the receiving end, where air under
pressure from an air compressor is taken in and passed
through the ozonizer. Part of its oxygen is converted into
ozcne and the air then passes along, as required, to the
sterilizing towers.

After the air is compressed, it is passed through a
cooler, thus preventing any heating of the ozonizer due to
the discha-ge. It must be explained that only a small per-
centage of the energy applied to the ozonizer is utilized in
the production of ozone. The greater part is lost.

Just as ozonizers are various in their form, so are, to
no less extent, the means for applying the ozonized air to
the water. The problem is evidently to produce a thorough
mixture and in the methods in successful use there are two
fundamentally different ways of doing this. In one the
water is finely subdivided and passed through the ozonized
air and in the other, on the contrary, the air is subdivided
and passes through the water.
longs to the second class.

The ozonized air is conveyed to the sterilizing towers,
which are built in batteries of a size to meet the capacity
demanded. These towers are built on steps, with a fall of
3% feet between each step. The water is taken in at the
top of No. 1 tower, at the bottom of which are arranged
suitab'e spray nozzles for the introduction of the ozonized
air. Each tower contains four baffle plates that compel the
water to travel 57 feet in each 13 feet of tower. =
longs the contract of the water and ozone and enhances the
efficiency of the system. The water leaves the bottom of
No. 1 tover and enters the top of No. 2 tower, 3% feet lower,
where the same operation is repeated, and so on to No. 3
and No. 4 tower. :

Th- chief advantages of the ozone system over any
other known system of water purification lie in economy of
operation, constancy of action, and freedom from costly re-
pairs and renewals.

Nothing is added to the water to cause it to have an
unpleasant taste.

No deleterious by-products are formed and odors and
tastes due to organic matter are destroyed. Filtration by
any means is only a greater or less reduction in the bacteria
contained in the raw water, This percentage may be as
high as 9o per cent. when everything is working right, but
the remaining 1 per cent. in a highly polluted water may
represent a grave danger. Filtration exerts no selective
action. It removes the same percentage of pathogenic
organism as it does of the harmless ones.

Ozone, oa the contrary, has a selective action, killing
all the pathogenic germs and practically all of the others.
This is due to the low power of resistance to oxidation of the
pathogenic germs and is confirmed by the statistics of vari-
ous places where ozonization has been introduced. Pader-
born, Germany, had a typhoid rate of about 1,500 per
1,000,070 population. Filtration reduced this rate to 290,
and ozonization still further reduced it to zero. This plant
was built in 1897 and has been in continuous operation since
that time. Similar results have also been recorded in Paris,
Dinard, Chartres, Nice, Weisbaden and other European
cities.

In conclusion, it may be stated that any municipality
using surface water may render this water safe by ozoONiza-
tion properly applied as outlined above.

The Ann Arbor plant be- -
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THE ELECTRIC PURIFICATION OF WATER.*

By D. D. Vincent,

The pollution of the sources from which our great cities
draw their water, and the sickness and loss resulting from
the use of impure water, has drawn the attention of scientist.S
and engineers to the various methods proposed for the purl
fication of such water as is available.

Your attention is invited to the electrical purification ‘?f
water, as practised by the Electra Pure Water Co., of this
city, with which I am associated, as this method produces
an ideal takle water, free from organic matter, but not de-
void of the necessary mineral salts.

Water purified by this process is taken from the city
mains under pressure and passéd between aluminum plates
which are connected to a suitable source of electrical supply-
It is then filtered through crushed quartz while still unde?
pressure,  We do not know to-day all of the changes which
take place in the presence of the current. We do know:
however, that a small percentage of the water is decomposed
and that the organic matter in the water is oxidized and
coagulated by the oxygen which is released and that the
hydrogen combines with minerals in solution forming flakes
of solid matter which can be removed with the organic
matter by filtration. Repeated tests have shown that colon

bacilli will not survive in this water any longer than in dis-
tilled water.

Exact work is being wundertaken to estaklish the best
practice in using this method of purification, both as to the
form of apparatus used and the most economical current
density and we are convinced that the cost of puriﬁcation
can be reduced to such a low figure as to give this me‘hOd
of purification a very wide application.

*Paper read before Cleveland Engineering Society.

e e

DISCUSSION ON FOREGOING PAPERS.

Langdon Pearse®:—

The previous speakers have given a general review of
the field of water purification. Mr. Pratt has shown you
what the processes of filtration are, and the cost. d
ecté

Mr. Leggett’s paper covers the ozone plant as €T o
11123

at Ann Artbor. The ozone process, as a means of ster
tion, is not ye: on a commercial basis in this countr¥s *
that a plant cannot be operated continuously to give unifor®
results, nor is it economical. This was conclusively Sh"‘f’n
by careful independent tests, made at Jerome Park reservoi’’
for the city of New York several years ago. Sterilizatio®
hypochlorite of lime is much cheaper and more dependa 1
Ozone treatment was considered for the city of Montr¢2’
but Messrs. Hering and Fuller in their report distt
state that it is not yet on a basis to mertit recommenda“on'
The paper by Mr. Vincent describes a process fm" tlly
purification of water, based on making electrol)’t‘,ca
aluminum hydrate. Instead of adding sulphate of alumi?
the hydrate is made by passing an electric current P€ wftel
two plates. This simply coagulates the water, and 2 ﬁria'
is essential both to remove the turbidity and the bacté .
There is no virtue in the electric current. Tt is Ch?aper
buy the sulphate of aluminum and apply it in the usua
In the Louisville revort, in 1896, Mr. George W. i3

Chica8®

* Division Eng'neer, The Sanitary District of
In charge of Sewage Disposal Investigations.
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. tm‘*d this general process very carefully, with extended
es N . .

. S, and concluded that it was impracticable, and ex-
mely uneconomical.

e Seat;lita.ry engineers to-da.y recognize that the only tried
i Ective mearlls. of treatmg. a wa.ter supply to remove
S a anc_l turbl-dlity, are sedimentation followed by §1ow
with :r ]rapl-d filtration. A c.oagulant may.be used at times
i ZOW San_d ﬁ_lter, and is alway§ requxr?d fqr the 'rapld
% St‘eril's a ﬁmshm‘g process, chloride of lime is available
ey 1ze. Alone it sf:rves as an emergency process. It
Ot affect the turbidity.
The situation in' Cleveland is of great interest to me,
. ;zﬁresented M'r. W'hippl? for two mont.hs, in 19go3. I
B owed the situation since. At'that ‘time we felt that
o on would undoubtedly. be ?equlred. How soon, we
tion tnm say, as the four-mile crib had only been 1n ope¥a-
o W0 or three months, and the sev.vage had not befen in-
Pted, as originally planned. With the data available,
Quri'r W}{iDDIe reported that filtration would probably be re-
: €d in a few years. Even if the sewage was removed
D(S‘m the Cuyahoga and the water front and discharged at a
St:;;]t;"me nine miles to the east of tl.me crib, the crib. wou.ld
ﬂ‘)Wine ‘€xposed to occasional pollution. Sewage is still
g into the Cuyohoga in amount some 40 per cent. of
€ entire discharge. .
P.ers*)nally, I have never understood why the four-mile
i In Cleveland was located directly in front of the Cuya-
tega’ even though four miles off shore. Recent tests for
“ndel‘ake Michigan Water Commission have shown that
eVenr fa‘llorflble conditions a sewage stream may work out
Clevel‘en miles from shore before ﬁn:}lly dlSp(ETS.ln(I- The
® and water supply is turbid at times, an-d. is und01.1b1-
1 h’; oben to suspicion on the ground of bacterial pollution.
b fzel not had a chance to ex.amine t'he. data at hand. 1
Shduls > however, that if there is conflicting dat.a, all hands
iSin;e get together at onc.e and urge the app9mtment 9{ a
’ ex‘ re'sted‘ expert, a sanitary engineer of high S‘a“dfng’
003 aMine into the case in the light .of c.leveloprnents since
a vi;aind report whether or not filtration 1s not 1mmefilately
ro Ele, particularly as the sewage has not been diverted
M the Cuyahoga, and may not be for some years to come.
dai];n the.meantime, systematic' .data should be collected
‘aken’ If)artlcularly on the turbidity of the lak'e water, as
i rom the tunnel at Kirtland street pumping station,
Derature, alkalinity, and bacterial content, in order
m, p daFa on hand to help in deter-minin.g the filter prob-
b % 0ssibly Mr. Pratt proposes'to do‘ this. It would als.o
ent si’atf‘izSy for him, in connection wullth a sgwagte 16);?:::;
Md treqt 'y out slow sand and Al
evel s ln.Order to have a line on their adaptation to
and conditions.

as T

Crih

]t() haVe

e Qib(:;:t eight months ago, in a talk at Detroit, and lat.er
&ra e Ilinois Water Supply Association I showed a dia-
Detroion Which was plotted the typhoid fever death rate of
4 T°1'0nto, Cleveland and Berlin, Toronto and Cleve-
loy, an h have an uneven rate. Berlin has a rate extremely
Doing Consistently so. (See diagram.) At that time I
Fry,  OUt that the Cleveland supply was open to suspicion.
Vlncedwt =t I_ have heard during the last two days I am con-
“’heth At immediate steps should be taken to determine
Do Itration is required, at once; and to make the
Chlori Moves to finance the project, if it is required.
stel‘ilizee Of lime is an excellent emergency expedient to
€ Water, and is now in use at the temporary plant.
the modern standards of sanitation it is essential
¥ have a clear water supply, always free from tur-

that Wit

4 ¢t
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bidity, anJ above suspicion of bacterial pollution.  Thais is
not only a valuable asset, an advertisemen: of progressive-
ness, which appeals alike to commercial men and home-
seekers, as well as to residents, Lut is also a distinct gain
to the public health, since abundant statistics point to a
marked reduction in the general death rate with the accom-
panying reduction of the typhoid rate, when a pure water
supply is introduced. The yearly saving in lives, if esti-
mated at $5,000 each, would easily pay the interest on the
cost of a filtration plant in many cases. If 4o lives caun
be saved yearly, this would amount to $200,000, which
capitalized at 5 per cent., is $4,000,000.

The situation in Cleveland is not unique, but is a com-
mon one around the Great Lakes to-day, where a city has to
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Typhoid Fever Death Rate per 100 000 at
Cleveland Detroit Toronto and Berkn

discharge its sewage into the source of water supply.
Chicago is the only city which can successfully divert the
sewage. That is the scheme we are following to-day,
as laid down by Mr. Hering in 1885. Recent investigations
have shown that, with the unexpected increase in industrial
wastes as well as human pollution, the rate of 3.3 cubic
feet per second per 1,000 population is not sufficient. ~We
feel, however, that the work was excellently planned, and
has fulfilled its purpose. A recent report by Mr. Wisner,
our chief engineer, has outlined the means open to us to
increase the dilution capacity by settling the sewage in
Emscher tanks. Some work must be done at once on the
industrial wastes and the city sewage, since the capacity,
in accordance with our legal ratio of dilution, will be ex-
hausted in 1922. We have heen operating a testing station

T o G ne——
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for over two years, and carrying along preliminary studies
in the various schemes,

Milwaukee is now facing the problem. There the entire
sewage of the city is flushed out into the lake, two and a
half miles from the water intake. Filtration of the water
has been recommended, with the removal of the sewage from
the river and its diversion to a point about nine miles from
the intake, where, later, settling basins, and finally, sprink-
ling filters will be required.

In Toronto the water supply is to be filtered, with slow
sand filters, recommended, by the way, by Messrs. Hazen
and Whipple, and the sewage is to be diverted to a point
some three and a half miles to the east, where it is to be
settled and perhaps disinfected before discharge into the
lake. Dr. Amyot can tell you more of the details,

In conclusion, I may sum up by saying that it is recog-
nized to-day that filtration of a water supply, either by slow
sand or rapid filters, according to conditions, will remove
impartially 95 per cent. or more of the bacteria, and the
turbidity. A small amount of hypochlorite of calcium will
remove practically all the remaining bacteria. The situation
in Cleveland demands a most careful, unbiased investiga-
tion, at once, in order to fix whether the available data war-
rant the immediate expenditure of the sum required for
filtration. Conditions have changed since 1903. In matters
appertaining to the public health, delay is dangerous.
Sterilization with chloride of lime will, however, furnish
temporary protection until the decision is rendered.

e
VENTILATION.

—_—

By Dr. Leconard Hill and Dr. Martin Flack.”

The authors remarked that the good effects which re-
sulted from efficient ventilation and open-air treatment,
though generally supposed to be due to the chemical purity
of the air, were due really to the movement, coolness, re-
lative humidity of the air, and the ceaseless variation of
these qualities. The ventilating engineer had hitherto fol-
lowed a great illusion in thinking that the main object to be
attained was chemical purity of air. The heating engineer
had sought after an equally great illusion in. striving to
obtain a wuniform summer temperature. The ventilating
and heating engineers should aim primarily at giving air
which was cool and of proper relative humidity, and which
moved so as to vary the cutaneous state of the body. Com-
fort and discomfort in crowded rooms and shut-up places
depended, not on the chemical purity of the air,"but to a
minor degree on the influence of the smell of the air on the
olfactory sense, and, to a vast degree, on the influence of
the temperature and relative humidity, and the variations of
these qualities of the air, which acted on the great field of
cutaneous sensibility.,

The chemical purity of the air might be considered from
three points of view—the concentration of carbon dioxide,
the concentration of oxygen, and the supposed presence of
organic poison exhaled by the breath.

Owing to the fact that a percentage of carkon dioxide
exceeding a very few parts per 1,000 was not legally per-
missible in factories, it was commonly supposed that any
greater excess acted as a poison. The truth of the matter
was quite otherwise, for whatever the percentage of carbon

* Abstract from a paper read before the Society cf Arts,
London, Eng., on “Influence of Ozone in Ventilation.”
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dioxide in the atmosphere might be, that in the pulmonary
air was kept constant at about 5 per cent. of an atmosphere
by the action of the respiratory centre. It was impossiblé
any excess of the gas should enter the body even in breath-
ing the air of the worst-ventilated room, in which the per-
centage of carbon dioxide assuredly did not rise above 0.5
or ‘at the outside 1 per cent.

The oxygen in the worst-ventilated theatre, school-room,
or chapel wasnever lessened by more than 1 per cent. of aB
atmosphere, but all the evidence went to show that only
when oxygen was lowered below a pressure of 14 to 15 Per
cent. of an atmosphere did signs of oxygen want arise.
diminution of 1 per cent.
slightest effect on health or comfort.

There was no positive evidence which demonstrated the
poisonous nature of the condensation water obtained from
the breath, as suggested by Brown-Sequard and d’Arsonval
further, there was at present no trustworthy evidence of the
existence of any such poison in exhaled air.

As to the general principles which ought to control the
practice of the heating and ventilating engineer, the ol
English methods of open fire and open window had very
much to recommend them. = By the open fire air was kept
moving and cool air was brought in; the heating was by
radiation, and uniformity of the conditions of temperatur®
in the room was prevented. On the other hand, the 1M
pulsion of hot air into a room was the most Ob]eCthﬂable
of all the systems employed. A cool air and radiant heat
were the ideal; the hot air system gave neither. In col
weather the heated air became excessively dry; the vigor
and health of children in America had been seriously under
mined by the impulsion of hot ‘““desert air’’ into the schodl®

Uses of Ozone.—In the concluding part of their pap®f
the authors discussed the uses of ozone in ventilation, b3*
ing their remarks on experiments carried out with an 020%
izing apparatus put at their disposal by the Ozonair CO™
pany. They stated that by the smell concentrations of 0z00°
of far less than one part in a million could be detected, 2"
the gas should be present in the air for continuous breathin®
in concentrations not greater than that scarcely pel’CePtlble
to the smell. ~ Concentrations of even one part in a millio”
were too irritative.  Very weak concentrations, barely P
ceptible to the smell, had no ill effects, but destroyed the
effect of unpleasant smells and gave a certain tang
quality to stuffy air which relieved its uniformity. It i
in this respect that ozone had its use, There existed i
modern conditions of life so many trade shops, tube rail
ways, cold meat stores, etc., where the employes were o
posed to a persistent, uniform, and depressing smell.
air in many buildings was made to smell by the heatmﬂl’
appliance used. The addition of ozone took away the smel
and relieved the monotony of such air, and as the Ozonalf'
apparatus could, by the turning of a switch, be put in s
out of use, the uniformity of the atmospheric corldl"wﬂt
could thus be frequently changed. The ozone, NO doub*”
exerted its effect Eoth on the cutaneous and resp“awrz};
nerves.  They thought that the addition of ozonized air
the Central London Railway had improved the Condmo
the vnpleasant characteristic smell of the tub~ bhein”
ished, and the mcnotonous quality of the air impro"ed'
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The Harbor Commission, Los Angeles, Cal., 2600

cided that the harbor improvements, consisting of 2
foot fireproof wharf and wharf structures are to be const
ed of reinforced concrete.
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ECONOMIC LIMITATIONS UPON THE DEVELOP-
MENT OF TRANSPORTATION BY
ELECTRIC RAILWAYS.*

By Cuy E. Tripp.

The evolution f electric railways from the horse cars;
able carg and steam dummies of the late 80’s has produced
Many changes in our social and industrial life. The man
“.r O fOrmerly had to locate his home near a steam railroad
e that he might go to the city each day with certainty
and comfort while his' family enjoyed the Lenefits of sub-
B life con now locate almost anywhere within a reason-
€ distance and be served safely, cheaply and expeditiously
Y the electric street railway. This has produced a com-
Plete change in the distribution of the suburban population
OUr cities and has added greatly to the value of land
21Ch Was hitherto comparatively inaccessible, and the elec-

& g
e transportation system has kecome so indispensable to

“Very large city that the loss of its service would be a
Siub}ic_cafamity which would paralyze.a large part of the
ty’s Industries.  Electric transportation has, in fact, be-
f:be S0 close’y interwoven in our social and economic

. Tic that any attempt to adjust its financial or administra-
igeo PToblems is far reaching in its effects and proyok?s
Wel .rous Opposition. It is as when one touches a spider’s
devo’u the spider is sure to rush from a dark corner to
I the disturber,

thath has heen generally realized for a numker of years

ave While some favorably located street rai.lwa_v. propertifes
th Made 5 satisfactory return on the capital 1n‘vested in
again’ many are on the bhorder 1inc,.so. to s‘p'eak, while others
Careful]woul'd show an actual deficit if 'thelr accounts were
re y, Y analyzed and all reserves provided; yet so fearf'ul
that ;itw DU'bI.ic opinion, so willing to let sleeping dogs lie,
sy € active and concerted effort hals been made to
Nan ey Such cases and to put the properties upon a firm
lal footing,
“'he:}:e electrica] traction business was an.unknown field
apigr. h?fse railroads were electrified, an_d it has grown so
ODeryy u“_ng‘ the past twenty years that its promoters .and
o tr cfs did not realize that in the enormous extensions
gi"in it mileage and improvement of service they w?.re
had b, he Public quite another commodity than that which
Maq, eeH. furnisheq by horse car lines. Settlements were
extens' Z‘Ond the ends of lines, which soon required further
Jur City ’s and the process was repez}ted; so, step l?y st(?p
M 56 YStems have extended out into the country until,
Qenm‘.e ses, they reach to a distance of 1o miles from the

nearA:hthe .bEgi““ing most of the patrons of these lines lived
centre s, but as the territory gradually built up the
Stantly O'f sty kept moving toward the outer end, con-
the l?creasing the averagle haul.  Further than this,
Qentre 0 ¢ Were not satisfied with being carried to the
b Dortj the city they demanded that they be carried to
Sihe ot that they might elect; that is, that they be

O Tan §
they D tSportat‘(’n from any part of the system to any

izas:?d ::r. so n Iflany cases, however, this service was
Wy o0 o, o ething else or was a wholly voluntary con-
Whim"‘t by t}? Part of the street railway. This den'm.nd
]‘Qrs}l 5L f.ree transfer, which introduced a condition
aﬂyecar d XISt to any considerable extent in the old

a i
“they siyS and which has contributed more than almost
A € factor to the increasing cost of operating

A
My g

soclatiogf baper delivered to American Electric Rail-
* JAuary a6th, g1z,
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our city roads. With all these changes there has been no
change in the rate of fare.

The Increase of Haul and the Transfer.—The pushing
out of the centres of population and consequent increase of
average haul at a fixed rate of fare and the universal transfer
are the most suktle and most difficult factors to isolate and
to which assign a value—much more so than mere over-
extension of trackage.

It is evident that al]l these changes must have increased
relatively the expenses of operation, but this increase has
been somewhat obscured by improvements which have been
made in engines, generators, motors and, in fact, in all
street railway apparatus, which have tended to reduce the
cost of operation and maintenance. While the operating
ratio of individual companies may have shown considerable
variation over a period of vears, there has been no marked
change in the average ratio of all companies.

This evolution in the service has also, of course, neces-
sitated corresponding increase in the equipment, so that
the investment has grown rapidly, more rapidly, in fact,
than have the earnings,

The attitude of the public toward the transportation com-
panies has changed as their service has become irrevocably
established. In the beginning the agency which furnished
transportation so much more rapid and for so much greater
distance than had previously been possible was courted and
favored. = Every inducement was offered to attract anyone
who was ready to electrify an existing system or to build
into new territory.  Small communities vied with each
other in their efforts to attract extensions which would put
them within easier reach of the larger sections. Almost
any sort of construction and almost any sort of service
Was accepted gratefully and under this stimulus lines were
built long before they should have been from a sound busi-
ness standpoint; and the deficits that have thus accumu-
lated must be met either bEy the public or by the investor
who fails to receive a fair return from the beginning. The
public, however, has withdrawn from the old partnership,
leaving its partner to pay the debts of the concern while
it retains considerable jurisdiction over the assets, upon
which it proposes to base a new deal.

The efforts of the public service commissions and of the
legislatures have been to secure more and more for the
public, which means less and less for the transportation
company. Such an attitude is but natural in light of their
conception of their duty to protect the public and to advance
its interest solely, while the railroad is left mainly to de-
fend itself and its investors. It is unfortunate that many
people seem to think that a public service corporation is
subject to economic laws which are different from other lines
of business. Now, an electric railway property is not an
eleemosynary institution it is a business enterprise. In the
last analysis it is a manufacturing concern. Its product is
transportation and its customers are the people who ride
upon its cars. It is governed by the same economic laws
as any other line of manufacture. In order that any grow-
ing business may prave a commercial success its earnings
must be sufficient to pay the operating expenses and main-
tain the property in good condition, to meet taxes and
similar charges, to replace worn-out or discarded equipment
and to yield a return on its capital which is of sufficient
amount and sufficiently stable to attract such additional in-
vestment as is required by the growth of the business, If
all these conditions are met over a period of years, the
business will prosper. If one or more of them cannot be
met, the success of the whole enterprise is in danger.
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The street railway business requires larger amounts of
capital than it is possible to supply from its earnings, and
we must turn to the investing public to secure the funds
necessary; and there is nothing which attracts the public
to an investment in street railway enterprises in preference
to other lines of business. If the profits of the business
are decreasing beyond that point, what is to be done about
it?

Economies in Operation.—It is evident that the returns
will be increased if we can reduce the expenses without
changing the earnings or the investments, sO during the
last decade the efforts of every street railway manager have
been directed toward securing economies in his operation.
Power stations, transmission lines, car equipment, carhouses
—every part of the system has been considered with a view
to reducing the cost of operation and of maintenance, and
the savings effected in these directions have been very satis-
factory; but, as 1 have pointed out before, the average
length of haul at the same time has been increasing steadily
with a consequent increase in the cost of operation. Further
than this, the cost of living has been increasing, so the
final result has been that the gain by economy has been
practically offset by the increase in the expenses which
were beyond the control of the management. The forty-
third annual report just issued by the Board of Railroad
Commissioners of Massachusetts shows an average percent-
age of expenses to earnings in 1902 of 67.75 per cent., while
that of 1911 was 65.35 per cent. I think you will agree with
me that an improvement of a little les than 2% per cent.
in nine years is muot, by itself, of great economic
significanece.

It is evident, too, that the return on the investment will
be increased whenever we increase the earnings of the pro-
perty without a corresponding increase in the expenses and
investment. This, however, would have to come from an
increase in the rate of fare, or by reducing the amount of
transportation which is given for a single fare; that is, we
might adopt some form of zone system or we might charge
a passenger for a transfer. These sources of relief have
been tried to only a very limited extent in this country.

The third factor entering into. the return on the invest-
ment, and one which is not generally understood, is the
ratio which the investment bears to the gross earnings of
the business. Many know, in a general way, that in a
street railway the investment may profitakly be four or five
times the gross earnings, but it appears not to be so gen-
erally understood that this ratio varies with the operating
ratio of the business, and will increase or decrease as the
operating ratio goes up or down, moving always in the op-
posite direction.

T believe there has been a decided increase in the ratio
of investment to gross earnings (and please note that I say
investment and not par value of capitalization) in our
street railway enterprises. I base this idea largely upon
the returns which are made to the Massachusetts Railroad
commissioners, for these returns are unusually complete:
they cover companies doing a railway business only and the
canitalization is carefully supervised by the Railroal Com-
missioners and is based on the investment in the property.

Ratio of Investment and Earnings in Massachusetts.—
I find that in 1°%1 the net investment in the traction system
of the St te was approximately $27,500,000, while the gross
earnings for that year were $8,000,000, so that the invest-
ment was 3.1 times the annual gross earnings. Ten years
later, in 1001. the investment was approximately $009,500,000
and the earnings $23,000,000, so0 the investment was 4.3
times the gross. In 1911 the investment was $172,100,000,
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and the gross earnings approximately $37,000,000, a rati0
of 4.65 to 1. This increase in the investment ratio without
a marked reduction in the ratio of operating expenses has;
of course, produced a reduction in the amount availatle O
interest, depreciation and similar charges and, since the
property must be maintained, it must mean that the retur®
on the investment has been reduced.

For example, a company earning $100,000 in 1891 1€
sented an investment of 3.1 times the gross, or $310,000-
we assume the operating expenses at that time were 79 pe
cent., $30,0co was left to take care of taxes, interest, dep?®
ciation, etc., this being 9.65 per cent. on the investment. 113
1911, however, a company earning $100,000 ZTrOss wou
have an investment of $465,000 and, if operated for 6508
cent., there wouid be $35,000 to apply against the ab"""3
charres, which is at the rate of 7.55 per cent. of the ¥
vestment.

The profit may be improved by proceeding al
all of three general lines. We may reduce the ratio of *
investment to the earnings, or reduce the operating
we can do' the as‘

pre

ong oné 4

penses, or increase the earnings, and if
without an increase in the investment, we will have aCCOU:’
plished the first automatically; that is, the ratio of inves
ment to earnings will be reduced. You will agree with Ig
that we cannot reduce the investment which we have alred ,
made and I am slow to believe that our effort to redufe 8 !
penses will te more successful in the future than 18

past.  Trackless trolleys, pay-as-you-enter c€ars, campi‘lgﬂt
against accidents have promised good results, but the effec
of their adoption has not -been marked. 1 believe that oof
city lines cannot secure additional business at 2 ratem
investment less than the present average. It would s€&
therefore, that the only solution of this vexing Situauonr;
and the one which will put the street railway business ¥

a firm and equitable basis, is a readjustment of our sfv’f'te;)t
of fares. Just what this readjustment should be I am n}je
prepated to say, but I kelieve that the situation shou!d
well understood, and an educational campaign should, :
carried on. The problems which confront us are not 1

4 e
The horse railroads had the same difficulty and their facfir_

were made 6 cents or 7 cents or 8 cents or g cents, as. A
cumstances justified, and the people paid these fares,

; A e id.
without grumbling, it is true, but nevertheless they Pa* !

Effect on Electric Railway Development.—I have S‘eend;—
stated that there has been a decided letting up in the
velopment of electric railway enterprises during the Jast, 5
vears, and tables showing the total mileage of eleCtriC, u:he
in this country have been quoted to show that this 1®
case. Statistics of this sort are extremely difficult t© <
and still more difficult to check with accuracy, put I {2
inclined to believe that the figures quoted <o not fairly
present the conditions; for instance, this table shows of
increase of only 1,200 miles in the total trackage from '%
to the end of 1910, vet the statistics published each .yeafme
the Electric Railway Journal show that during this ted-
period almost 3,400 miles of new track were const Co
To bring this up to date we must add approximately I’ear
miles constructed during the year 1911, so it would 2 pee?

te?

aiﬂ

that during the last four years over 10 per cent. b
added to the total existing track. 3 and:
I have tried to analyze these figures somewha ’thirll‘

while the results are probably somewhat inaccurdt® = = qof
they show fairly well the conditions which exist. % the
the interurban mileage was rouhhly one-fifth of that V2 the
cities, and during the four years I have mention.e ately
addition to the city track was 2,048 miles, or appro¥ ,4/10
5 per cent,, while the addition to the interurbanl A

miles, or avproximately 43 per cent. As I said P

efo‘rey
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figures may not be strictly accurate, yet I believe they show
fairly the conditions which exist.

~ One of the essential differences between the ordinary
Iterurban and the city lines is that the former bases its
fare upon the numkber of miles the passenger is carried,
and is thus able to proportion its charge to the service it
gives, while the city line operates upon a fixed fare and
hence ig often forced to take business upon a losing basis.
Urthermore, our city governments and our railroad com-
Missions have as yet failed to give the interurbans the same
Strict supervision that they have to the city properties, and
this has tended to make the interurbans more attractive. I
elieye we are justiﬁé(l in saying that we have probably
Tached the limit of economic development of our city lines on
fhe present fixed rate of fare, and not only that but further,
if existing taxes, prices and service are not to be reduced,
there must be a readjustment of the fixed s-cent fare and
Wiversal transfer in order to insure a fair return even on
the present investment.

— o

SOME REFRACTORY SUBSTITUTES FOR WOOD.

At the meeting of the American Society of Mechanical

Ngineers held in Boston, November 16, 1911, the Boston
Ociety of Civil Engineers and the Boston section of the
Merican Institute of Electrical Engineers codperating, a
Paper wag presented by Prof. Charles L. Norton, Mem. Am.
Soc, M.E., of the Massachusetts Institute of Technology,
o0 Some Refractory Substitutes for Wood. An abstract of
e paper follows:

. The common use of wood in and around our buildings
IS responsikle for a considerable part of the annual fire loss,
and the discovery or invention of a satisfactory substitute
Which would possess the desirable properties of wood and
Yet be non-combustible has been long hoped for. It is clear
lhét in order to be accepted as a substitute for wood in
li‘-‘ﬂding construction, a new material must approxi.mate in
ghmess, strength, elasticity and ease of working, the
Naturg] woods, and further, since the variation in natural
;?:)ds fits them for special details of construction, the sub-
‘tute must he had in different grades of hardness, tough-
i“ness, fineness of texture, etc. Moreover, the ease of. work-
£, sawing, boring, nailing and so on, leads to a wide use
Dro?(?tural woo1, and a substitute to b(‘? acceptable must ap-
Mate the ordinary natural woods in these Tespects.

-t ]lwaT}.V of the earlier attempts were made if.] the direction
e altering the natural wood by some chemical treatment,
50:;3 to make it ignite with greater difficulty and burn more
o n ¥ and without much flame. These procc.ssc.s afforded
SUmber of so-called fireproof wcods. The principle under-
tr:g"”the chemical treatment was usua}ly one.o‘f two. First,
lefy iOOd was saturated with a SO]l.lth.n which, on drying,
0 the pores a salt capable of giving off a gas when

fa . A A
ted, this gas being of such a nature as to Le incapable

ngs:tpporting combustion. P-hosphatc of amfnonia and
ifh t;;te of soda were extensively 1fsrd for this purpose.
‘_OFOUEh saturation the protection afforded the wood
s‘g:?émnin'{ portions of the structure was by no means
soq . Hcant; specimens of wood treated with phosphate of
thai~ t}:lve‘ been in the possession of the author fo'r more
‘deterion Years, and after ten yearly tests show no signs of
Tation, Similarly some specimens of wood and cloth

‘_Vith tungstate of soda in 1903 have shown little or
Ctio: ]flre .!‘P<.i<tnn.<‘r'. The main value of such rhom‘.cnl
. 1es in its diminishing the volume of the resulting
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flames. When once thoroughly ignited, the fireproof wood
burns mcre briskly than the natural untreated wood.

The second method of chemical treatment was one in
which such substances as alum were used in order to supply
a consideraktle quantity of steam from the water of crystal-
lization and also to encase the pores of cells with a solid
refractory substance.

A still earlier procedure was that of protecting wood
from contact with a combustion-supporting atmosphere by
coating it with thin sheet metal, usually tinned iron or cop-
per. For doors and shutters this was found very effective.
More recently hollow metallic members for doors and trim
and for furniture have been extensively used, with a con-
siderable degree of success. They are, of course, non-
combustible, and under ordinary exposure keep their shape
fairly well. h

The wocden lath is without doubt responsible for the
rapid spread of fire in many buildings of the older types of
construction, and the attempts to develop a substitute have
resulted in the metal lath and in the so-called plaster boards.
The former are eminently satisfactory as substitutes for
wooden lath, their greatest defect hLeing their liability to
become weakened by corrosion in damp places when used
with certain kinds of plaster. The plaster boards are made
of plaster of paris and some fibrous binding material, often
wool, hair, or jute. Some are made of superposed layers of
wool, felt and plaster. All, however, contain so large a
percentage of plaster or other non-combustible material that
comkbustion proceeds very slowly.

There have been from time to time, in the last 30 ycars,
attempts to make use of boards composed only of refractory,
inorganic substances. In general, such boards have been
composed of some fibre and a cementing medium. The
most popular fibres for this sort of experimentation have
teen asbestos and mineral wool, the cements used including
about all the common cements of both the air drying and
the hydraulic types. Oxychloride of magnesium, the value
of which as a cement was discovered some 50 years azo by
Sorel, has been the favorite cement for experimenters be-
cause of its simple preparation, its quick hardening and
great strength, For some reason, however, a large per-
centage of the oxychloride cement is variable in its proper-
ties and often defective. When mixed with sand or similar
dense bodies the oxychloride is often satisfactory for long
periods, but the experience of the author with mixtures of
this cement with fibres, both organic and inorganic, leads
to the conclusion that it is unstable and unsatisfactory.
This is more probably the case when the boards are used
in damp places or out of doors.

There next apreared a number of wood sukbstitutes in
which a fibre was bonded by silicate of soda, commonly
known as water-glass. Some were made in this coun‘ry.
but the most serious attempts were made in England and
Russia, where the Imshenetzky process was used to make
a board called uralite. It was the most satisfactory sub-
stitute for wood which had appeared up to that time, Uralite
was composed of a sheet of ashestos millboard saturated
with a solution of silicate of soda, which was subsequently
precipitated as colloidal silica by a solution of bicarbonate
of soda. For some reason not connected with the physical
or chemical properties of the material, uralite has practically
disappeared from the market. There have appeared from
time to time a number of patents for boards composed
mainly of fibres and lime, but no great use seems to have
been made of them.

After much study two conclusions Seemed inevitable to
the author: First, no homogeneous inorganic substance was
I'k 1+ to prov~ satisfactory, but that a mixture of a fibre




516 THE CANADIAN ENGINEER

and a cementing substance was necessary to give wood
characteristics to the material; and secondly, a mixture of
askestos fibre with one or two cements (first oxide of mag-
nesium or calcined magnesia, and second calcium silicate
and aluminate mixture) seemed more suitable than any
other combination.

The author proceeds to describe what he calls asbestos
wood made under his patents.and developed from the appli-
cation to mixtures of certain processes of mixing, pressing
and curing. It is stated to be practically incombustible,
harder than natural woods, to have a transverse strength
about two-thirds that of white pine with the grain, and,
without being brittle, an elasticity less than that of natural
woods; the coefficient of thermal conductivity has been
found in English units to be between 5o and 30 B.t.u. per
sq. ft. per 24 hours, per 1 deg. Fahr.

The weight of the several grades of asbestos wood 1 in.
thick varies from 8 lb. to 13 lb. per sq. ft. White pine 1 in.
thick when dry weighs approximately 3 lb. per sq. ft., and
oak about twice as much. The transverse strength of boards
and the maximum fibre stress is between the limits of
5,000 lb. 2nd 10,000 1k. Test specimens 12 in. wide, 12 in.
long and ¥% in. thick, broken by centre load when supported
on two edges with 11 in. span, broke on an average at 200
1b. load. Under the same conditions clear white pine kroke
under a load of 300 lb. with grain and 20 lb. across it. In
some cases the €quality of strength in both directions is of
great advantage,

The tendency of the material to absorb water varies be-
tween the limits of 4 per cent. and 20 per cent. This ak-
sorption is not of such a nature or amount as to cause dis-
in‘egration from freezing and the material is not injured by
prolonged soaking in fresh water. Sea water tends to dis-
integrate it after a time, the magnesium salts in the water
replacing the calcium of the cement.

The coczfficient of expansion varies with the temperature
and also with the age of the specimen. It is small, being
about o.coooco4 at ordinary temperatures, diminishing rapidly
at 700 deg. Fahr. and becoming negative at gso deg. Fahr.
where shrinkage occurs.

The operations of boring, sawing and finishing are all
somewhat more difficult with asbestos wood than with the
natural woods. It withstands scraping and rukbing much
better. Floors and stair treads made of the material wear
well, but ate liable to be slippery when wet.

Many of the common. wooden details of modern build-
ings have been successfully duplicated in asbestos wood,
doors usually being hollow to save weight. Wherever there
is danger of ignition of wooden framework a lining of the
material has been found effective, notably in the vicinity of
electric apparatus. It has been found best to mold the
sheets while still in a plastic condition so as to form large
pipes or ducts, and many locomotive round-houses have been
equipped with smoke jackets or ventilating hoods. Shingles
which have been in the weather for years have proved dur-
akle and this quality seems certain to equal that of fire
resistance.

The ability to stand heat makes it available for blocks
on friction brakes where a flexitle material is not needed.
The coefficient of friction of iron is approximately 0.3 to 0.4.

It has also been used as a mold for glass utensils dur-
ing the process of manufacture, its non-conducting proper-
ties making it preferable to iron in some instances.

It is, of course, the fire resistance of the asbestos wood
which gives it its greatest interest. There is nothing com-
bustible in it, and on exposure to fir e nothing can occur
except a gradual dehydration of both fibre and cement.
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Under prolonged red heat the boards become weakened, but
for such exposures as occurs in fires in buildings the €
sistance is ample. For instance, a sheet of *4-in. askestos
wood may be placed over the top of an open furnace at 1709
deg. Fahr., the flame impinging directly on the lower su!®
face of the sheet, and at the end of half an hour the sheet
may be taken off and while its lower side is still white hot
be plunged into cold water and then returned to the furnac® .
for 10 minutes. It may be slightly warped and its strc—:ngfh
will probably be diminished 25 per cent. or more, but it Wi
still ke sound and whole and free from cracks or serious
weakness. Fire tests have shown the ability of the material
to withstand much longer exposure, but it is not suitable for
linings for furnaces or kilns which are kept constantly 3t
red heat. In some fire tests the paint on the outside of 32
asbestos wood door 1% in. thick was not scorched after the
fire inside had been burning at a temperature of 1700 d€g:
Fahr. for more than an hour.

B

BRITISH COLUMBIA’'S MINERAL PRODUCTION:

An estimate of British Columbia’s mineral producﬁon
has been prepared by Mr. W. F. Robertson, provincial miner”
alogist, which is really a prelminary review of the pr08'_f‘?55
made in 1911, with an approximate estimate of the quantmes
and value of the province’s several mineral products. ¢ 1

The estimated mineral production is $23,211,816. If
the revised statement which is made up after the receipt 4
all mining returns shows this amount to be approximat®
correct, it will then be seen the amount was smaller than t
of 1910 by $3,165,250, and less by various amounts than tha
of any year since 1905. ¢

The curtailment of ouput is attributable for the m?se
part, if not entirely, to the effects of the strike of coal M
employees in the Crow’s Nest district of South-east Kootend!:
The suspension of work at the mines and coke-ovens laste
for practically two-thirds of the year, and prevented the P
duction of coal and coke during that period to an extent “ :
involved a decrease in value from East Kootenay al‘on*:"1 "
nearly $3,000,000. If to this be added the decrease in VaS
of the production of metals of one copper producing < 4
pany alone—as compared with 1910, Of $1,6oo,000/‘whlke
was the direct result of the cutting off of the supply of 6056
for its blast furnaces, there will be obtained a total decre?
of more than $4,500,000, which was an immediate ‘_:0255'
quence of the labor difficulties at the Crow’s Nest collier’€

There were other temporary obstacles to prOductlil;
being maintained at the ordinary rate which also in 2 1‘?5;6,
degree accounted for a decrease in the output, these eltan_
have been overcome or are likely soon to be removed. £
while a settlement has been made of matters that wereeS;
dispute between the coal-mine operators and their employ® il
thus by the end of the year the normal output of <02
coke was being gradually restored.

British ‘Columbia’s proportion of the mumeral ¢ the
of Canada is comparatively large. The whole value © o5
production of this province to the end of 1911 is apP: of
mately $397,000,000, since the published official recor 86s
the whole Dominion do not include production priof ¥ it
the present comparison must be confined to the peri© the
twenty-six years—i1886-1911. Placing the aggregateé
whole of Canada at $1,245,000,000 (which allows for 19
Dominion total of $115,000,000, an amount $1°’°°:;0;-
greater than that of 1910), and British Columbia’s prosn
tion for the same period at $333,000,000, it follows the the
Province has to be credited with nearly 27 per cent: da i
value of the mineral production of the whole of Can?
the twenty-six year period under notice.

10~

Production
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HYDRAULIC TURBINE DESIGN.

The recent failures of water-wheel casings, as a
result of which great damage was done to the power
houses and electrical equipment, bring to mind the fact
that water-wheel design is as yet in an elementary con-
dition as regards the handling of certain features by the
hydraulic engineer. The failures in question and the
attendant results were caused by the breaking of the
wheel casings. There is little excuse for failures of this
nature with the present state of hydraulic theory and
structural design.

A few years ago failures of this nature rarely oc-
curred. Now, however, they are becoming increasingly
frequent in number. The reason for this increase is hard
to see, for the theory of turbine design has advanced
very rapidly, until now we have reached a state of near
perfection with regard to efficiencies, etc. Likewise,
our knowledge of the strength of materials and the
stresses induced has developed. Too little account, how-
ever, is paid by the manufacturer of hydraulic turbines
and the hydraulic engineer to the new conditions which
have arisen in connection with water-power development.
Many plants are being installed having long penstocks,
and these inevitably cause trouble unless handled pro-
perly. The difficulties of regulation caused by long
feeder penstocks are hard to deal with, and as a result
the manufacturer and the engineer have left the question
to solve itself. Many plants are now struggling along
with practically no regulation on account of the above.
Difficulties other than regulation are liable to develop
as in the above noted failures. The vibrations and
oscillations set up in the penstocks as a result of change
of load, or load thrown off, induce excessive pressures
in the penstocks and wheel casings. When no account
of such excessive pressures is taken, or means furnished
to relieve the condition by the installation of relief
valves, bursting plates or standpipes, trouble will cer-
tainly develop.

In a design which came to the writer's attention
recently a small bursting plate was placed at the lower
end of a penstock 1,500 feet long, and this was the only
provision made for safeguarding the penstock and wheel
casing. The specifications for the water-wheel governors
did not state the minimum time allowed for full closure
of the gates. On investigation it was found that the
governors would have to be set for minimum time closure
of eight seconds to ensure safety to the penstock. With
conditions such as these, is it any wonder that the fail-
ures of wheel casings are increasing?

In order to prevent serious criticism, hydraulic en-
gineers must pay more attention to this feature of power
plant design. It is often cheaper and easier to neglect
the regulation side of the design, but it will be usually
found that such neglect is very costly in the end to the
power plant owner as well as to the reputation of the
engineer.

——-—-

WATERPROOFING OF CONCRETE.

The waterproofing of concrete has become very im-
portant on account of its widespread use in building and
engineering construction. For some time the opinion of
engineers who have paid some attention to this phase
of Portland cement and concrete has been that little
benefit is gained by using the waterproofing mediums
now sold on the market. It has been stated by the manu-
facturers that the use of these so-called integral water-
proofing compounds would procure an impermeable con-
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crete or mortar, and a few years ago results seemed to
justify their use. However, many intelligent and com-
prehensive tests on the absorbtive and permeable quali-
ties of Portland cement and concrete have been made,
and these experiments almost universally show the same
results.

Tests on the waterproofness of concrete are difficult
to execute, for the constituents vary in absorptive quali-
ties, porosity and percentage of voids. The Bureau of
Standards of the United States has just finished a series
of tests of the absorptive and permeable properties of
Portland cement mortars and concrete, together with
tests of damp-proofing and waterproofing compounds and
materials. An endeavor was made to conduct these tests
in such a manner as to make the results of practical
value as a determination of the comparative values of
these mediums. Forty different compounds were pur-
chased in the open market and several void-filling ma-
terials were obtained for testing. A complete record of
each compound is reported as to its character, chemical
analysis, method of application, the result of physical
tests, and noted peculiar characteristics.

The compounds are of two general classes, the
waterproofing compounds for preventing the flow of
water through masonry where subjected to a hydro-
static head, as in reservoirs, cisterns, tunnels, cellars,
and the like; and damp-proofing compounds for over-
coming dampness resulting from the capillary attraction
and absorptive qualities of masonry, preventing damp-
ness in habitations, and the disfigurement of exterior and
interior surfaces of brick, stone, and concrete walls and
interior plastering and decorations due to staining and
efflorescence.

Two series of tests were made in the investigation,
one of the waterproofing or water-resisting qualities of
the compounds recommended for such use, and another
of the damp-proofing qualities of other compounds so
recommended to be used.

A summary of the results of the tests shows that
Portland cement mortar and concrete can be made prac-
tically water-tight or impermeable to any hydrostatic
head up to 4o feet without the use of any of the so-called
“‘integral’’ waterproofing materials; but in order to
obtain such impermeable mortar or concrete considerable
care should be exercised in selecting good materials as
aggregate and proportioning them in such a manner as
to obtain a dense mixture. The consistency of the mix-
ture should be wet enough so that it can be puddled, the
particles flowing into position without tamping. The
mixture should be well spaded against the forms when
_ placed, so as to avoid the formation of pockets on the
surface.

The addition of 'so-called ‘‘integral’’ waterproofing
compounds will not compensate for lean mixtures, nor
for poor materials, nor for poor workmanship in the fab-
rication of the concrete. Since in practice the inert in-
tegral compounds (acting simply as void-filling material)
are added in such small quantities, they have very little
or no effect on the permeability of the concrete. If the
same care be taken in making the concrete impermeable
without the addition of waterproofing materials as is
ordinarily taken when waterproofing materials are added,
an impermeable concrete can be obtained.

The damp-proofing tests as conducted would indi-
cate that Portland cement mortars can be made not only
impermeable, but damp-proof as well without the use of
any damp-proofing or waterproofing compound. How-
ever, these tests should be interpreted with caution, as
the evaporation may have been sufficient to care for the
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slight amount of moisture coming through the test pieces
without indicating on the filter paper. Thus it cannot
be stated that if a material were used which was damp-
proof according to this test, if used as a basement wally
one surface being constantly exposed to moisture and the
other surface in an enclosed room where there would b
little or no circulation of air, that the interior surfac®
would not appear damp and the atmosphere becomé
saturated with moisture. The tests of coating materials
as damp-proofing mediums can be considered as only
preliminary, but the results, considered along with the
chemical discussion, throw some light on their compar”
tive merits. The mortar used in these tests was, per-
haps, too coarse and too absorptive for a fair test. The
purpose of the rough surface was to test the flowing
qualities of the coating, and it would seem that many
of the failures may be due to the poor or imperfect
spreading and adhesive quality. Several of the con™
pounds deteriorated and proved their unfitness for the
purpose intended.

Well-graded sands containing considerable graded
fine material are preferable for making impermeable co”
crete, but if such is not to be had, fine material in the
form of hydrated lime, finely ground clay, or an addi-
tional quantity of cement will be found of value.

Where Portland cement mortar is used as a plaS'ter
coat, if sufficient cement be used and the sand contaif?
sufficient fine material (or a fine material be added) an
the mortar be placed without joints and well trowele
(care being taken not to over-trowel, which may caus®
crazing), the coating will be effective as an impermeable
medium without the use of any waterproofing compour®™

As a precaution, under certain conditions, it is 88
doubtedly desirable to use bituminous or similar coat”
ings, even on new work, as protection where cracks maY
oceur due to settling of foundation or expansion and co?”
traction caused ' by temperature changes. In large O
exposed work it is practically impossible to prevent sort
cracks, but where cracks can be prevented no coatin8
whatever is required to make the structure impermcable'

The permeability of Portland cement mortars af
concretes rapidly decreases with age.

— —eca>e —

EDITORIAL COMMENT.

The Commission of Conservation have beguf thf

publication of a monthly paper called “Conservatloﬂt-es
The March issue, which has just come to hand, s}t,zar-
e

that it will be published during eight months of th
This bulletin will be invaluable to the press, con
as it does authoritative information on conserv
matters.

t ainlng
atio?

P

. iza”
Commercial peat seems to be very nearly a real

tion now. The method of treatment heretofore
been economically successful. That difficulty,
has been overcome, and a thoroughly successful me

of treating peat has been practically demonstrated 2 ast
Government laboratories near Ottawa during the nse
two years. All that remains now to make the immefuel
peat bogs of the Province of Ontario available for ool
is a reasonable amount of commercial enterprise ¢°

to the work of development.

* * * * o3

. 2 . 110

Toronto has decided to build a sewage Purlﬁcéfltom
experimental station. The results to be obtaine and

the operations of such a station are very valuablé
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M0 doubt the local sewage disposal problem will be
8reatly cleared by the proposed experiment. The sewage
disposal problem of the cities bordering on the Great
akes has come to be a serious one, and it is only by
€Xperimental work that the degree of clarification neces-
Sary for preserving the water supply will be discovered.
tis sincerely hoped that the experimental work will be
Prosecuted energetically in order that the resulting data
May be of immediate service before the building of sew-
g€ treatment works.

—_—  eao—————

GENERAL NOTES.

Precipitation during March exceeded the average very
OCally in Ontario, and in Eastern Quebec, Northern New
TUnswick and ‘Eastern Districts of Nova Scotia. Else-
B i Canada it was deficient, and in British Columbia
4d the Western Provinces, to a marked extent. ~Practically
no. Teports regarding the amount of snow on the ground in
Ttish Columbia have been received, but it is apparent that
€Te is a considerable amount on the mountains, although
IS probably less than at thé end of February. In the
SStern Provinces there is comparatively little snow on the
gr?und, the depth in Eastern Saskatchewan and Manitoba
bexng‘ from two to four inches, while in other districts the
8Toung is practically bare. A large amount of snow, be-
Ween thirty ang forty inches, lies on the ground in Northern
er::t:rio and over the greater part of Quebec, but this depth

- ¢ases southward to a trace near the shores of Lake On-
M0 ang near the Bay of Fundy.
repo'rrthe table shows for .ﬁfteen stations, included in the
Precip; O'f: the Meteorological Office, Toronto, the total

Pltation of these stations for March, 1912:

Departure from

it

Depth the average
dgary in inches. ‘of twenty years.
dtnon't; i TR RIS SRR S 0.3 — .44

Swif c QA AT o o B 0.4 — 0.37
Winru. ROt ack o 0.1 — 0.76
or é}eg, angds ol ko s s B 0.3 —0.95
oron By Ont L0, o s 2.6 —0.26
b tg, i et R o NS 1.07 —o0.23
tta\}; L @y SRt S S 1.7 S o
ing e R 1.5 — 1.03
Ontiton’ DL ORI SN e v e 1.6 — 0.70
Queb Eal’ Que .................. 2.0 — 1.90
Ch R 243 + 0.61
Atham N.B 3 + o
alifax N R L PR TR SRl T S 3.7 .57
ictori R S R S O 6.7 e 1,56

a, BC ;i e A
mlog A R R D S TN 1.4 1.40
I e e S 0.0 — 0.42
R —

FREE ASSISTANCE IN DRAINAGE.

Wag Durlng the exceptionally dry season of 1911 land that
Nderdraineg produced on an average about $16.50
ta (\I;?{ aCre than land that was not drained, according fo
A 'ic‘] €Cted by ‘the Department of Physics at the Ontario
Ulturg) College. h .

of Z:rts Were received from a large number of farmers,
Vielgg 0 t“’efltY-ﬁVe were able to give definite figures on
Saig 4 en drained and undrained land. Three of the number
CTeageg Y saw no difference, but all the others reported in-
fr, A leven counties were represented in the reports,
i inCreurham in the east to Essex in the west. The value

s includiﬂng straw, was figured at October, 1911,

@

Ses
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prices, and March, 1912, prices. The former showed an
average of $15.97 per acre and the latter $17.04, and both
together an average of $16.50. The three who reported no

.increase were counted in oktaining the averages.

In wet seasons the results are even more marked, but
even at $16.50 per acre, drains more than pay for them-
selves in two years,

The O.A.C. is again renewing its offer of assistance to
farmers in laying out their drainage systems. The Depart-
ment of Physics has a special staff of drainage advisers for
this work. There is no charge for the services of these
men, the only outlay to the farmer being the travelling ex-
penses, which are low. As the railway fare is only one
cent a mile for this work, and as several surveys are always
made on one trip the expenses are divided among the several
parties concerned. Anyone wishing to have a drainage
survey made should drop a card to the Department of
Physics, 0.A.C., Guelph, whereupon regular application
form will be sent, and later on one of the department’s
drainage advisers will make the survey.

—_———————

PROFESSIONAL DEGREES IN ENGINEERING.

In the year 1896 the University of Toronto passed a
statute establishing professional degrees in civil, mining,
mechanical and electrical engineering.

‘Candidates for any of the said degrees were required,
in addition to three years’ professional experience, to hold
the diploma of the School of Practical Science, and also the
degree ‘of B.A.Sc.  The latter Tequirement being imposed
upon those only who graduated from the school subsequent
to June, 1895. Since the passing of the above act a large
number of men have graduated who, through their profes-
sional activities, have found it impossible to meet the latter
requirement of the statute. Some of those of this number
have turned their attention to other activities, and many
have already made good in their profession, and it has been
felt that at least a measure of relief should be given to the
situation. The University, therefore, recently amended the
statute by changing the date up to which the B.A.Sc. de-
gree would not ke required from June, 1895, to June, 1905.
By this amendment statuary difficulties at least in the way

of proceeding to a professional degree have been removed
from about 190 graduates.

—_—e-—e——

OIL-BURNING LOCOMOTIVES.

The Canadian Pacific Railway has decided to use oil in
its locomotives on Vancouver Island. The reason for this is
because of the stringency of the forestry regulations, which
makes a railway responsible for fires originating on its
right-of-way. Recently in the supreme court at Nelson, the
finding of the jury was that the Canadian Pacific Railway
was responsible for the damage done to timber limits of the
King Lumber Company, and awarded $140,000, the amount
sued for. In that case, the fire started on the right-of-way.
smouldered for some days, then was swept by a wind across
the Moyie River and later carried by another wind into the
timber. It is fairly convenient to burn oil on the coast lines,
since transportation from the oil fields is by water, but the
question of using oil in the interior has not yet been taken
up for definite settlement, With many waterpowers available
throughout the whole of the interior, electrical power will
probably be utilized when a change is made from the use of
coal in locomotives,
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SURFACE TREATMENY OF PARK ROADS.*

By Col. Spencer Cosby, U.S.A.

The greatest friend of the American road builder of to-
day, the much maligned and loudly abused automobile, has
undoubtedly been the chief single factor in the wonderful
advance that has taken place during the last decade, botih
in the art and in the extent of our road making. T hrough
the instrumentality of the motor car many thousands of
our most influential citizens have had carried home to them
the conviction that the necessity for good roads is not merely
4 local issue but is a question of nation-wide importance,
and never before in our history has the interest in it been
so great nor have such large sums been spent in the making
and upkeep of our roads.

But while other factors than the automobile have con-
tributed an important share towards achieving this result
in the general case of country and suburban roads, the
improvement that has taken place in our park roads during
the last few years can be attributed almost solely to the
automobile. Until its advent the traffic on these roads was
in most cases confined exclusively to light vehicles, so that
ordinary macadam, or even well compacted gravel road-
beds, met all requirements.

Here in Washington our roads were thoroughly gone
over and all defects repaired once e€ach spring, and this,
with frequent watering, sufficed to keep them in good con-
dition for many years—in fact, they never seemed to wear
out, The vearly repairs cost comparatively little, the chief
item of expense of maintenance being the watering.  This
averaged about 3.2 cents per sq. vd. of road surface per
annum. No watering was done during the three winter
months, while in the early spring and late fall the roads were
watered once a dav in dry weather; during the remaining
six months of the vear the watering carts went over each
road twice a day during dry weather, and three times a day
‘", reriods of drought. As long as the roads were kept
fairly smooth and reasonabl; free from dust, everyone was
satisfied. No attempt was made to clean the roads, though
the gutters were swept from time to time.

But this happy state of affairs ended with the coming
of the automobile. The number and average weight and
speed of the vehicles using the parks rapidly incrased, the
combina‘ion of horses’ hoofs and driving wheels with wide
soft tires quickly raveled the road surfaces, and at the same
time their users became more particular—they wanted not
only dustless but mudless roads and could not see why a
hole which developed in the fall had to wait for the annual
spring cleaning to Le repaired. They even complained
when a road became occasionally dusty during the winter
months. In other words, they wanted the park roads to be
good at all seasons and in all weathers, and that is what
we are now trying to give them.

On the new roads that have been built and on the old
roads that have been rtesurfaced in the last few years a
heavy oil or tar binder has been used with most satisfactory
results, the penetration method being employved in applying
the binder. But most of our work has consisted of the sur-
face treatment of existing macadam roads. We have never
attempted to anply any treatment to the old gravel roads
but are tesurfacing all of these as fast as possible with
broken stone. For our surface treatment we have experi-
mented with emulsions, with waste sulphate liquor, wi™
coal gas and water gas tars and with asphaltic oils, and

* Paper presented before -Section T of the American
Association for the Advancement of Science.
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have com: to the conclusion tha:, under present conditions,
the latter give the best results.

Our experience with emulsions has not been very exten
sive. We found that the effect of each application lasted
only two or three weeks, the time depending largely on the
amount of Tain, and we soon reached the conclusion that
the cost of labor and material for the repeated applicati‘”"
that were necessary made the cost of this method greate!
in the end than that of the others. It has the advantag®
that the road never has to be closed to travel even while
the material is being applied, though there is some objec
tionable tracking for about a day afterwards.

We have also used sulphite liquor, but to only a limited
extent, owing to the fact that the first cost of the materia
is much greater than that of either oil or tar, while its effect
is not so lasting. It possesses the advantages of allowing
the road to be used immediately after application, of not
permanently datkening the color of the road surface and of
not staining.

In this market water gas and coal gas tar cost about
the same, but the former has given better results in use on
roads, as the coal gas tar does not Tetain its elasticity 20
so does not have as good binding power. We have usé
the same method in applying water gas tar and light
asphaltic oil, and have found the effect to be about as last:
ing in each case, one application a year being sufficient
keep the road in good condition.  The oil has, however
Eeen slightly cheaper than the tar in this market, and it
requires a smaller quantity to be used per square yard @
the second application; it is also more absorbent of the
triturated material that forms on the surface of the r0g
under traffic, and so makes a more nearly dustless TOA%E
For these Teasons we now prefer it ta tar, though I con’
fess to some misgivings as to the ultimate effect of the crust
formed upon the road surface by the commingled oil a®
dust. Even now, where the traffic is heavy the crust i
picked up in places, forming occasional ruts and waves:

Our method of applying o0il to macadam to0ads is 2%
follows : — ’ "

All ruts and holes in the surface of the road ar€ firs
repaired by cleaning out the cavity, filling it with Coarsf
stone, which is covered with a coating of hot, heavy, aSr
phaltic oil, then sprinkling a light coat of screening$s Q¥
the oil, and finally compacting the mass by ramming- Whe-n
all holes have been repaired, the surface of the r0?
thoroughly cleaned with rattan brooms, care Leing taker! 1
remove all loose materials and caked dirt or dust SO thae
the stone forming the wearing surface of the road shall P
exposed and clean. :

When the road is entirely‘free from moisture, and 'duifs
ing warm, dry weather if possible, a light asphaltic oil ;
spread, without being heated, over its surface by m
special sprinkling wagons. One-third to one-half
of oil to the square yard usuall yforms this first apP

: : \ 02
tion. To allow it to penetrate into the surface, the T h

eans
gallo?
lica”

is closed to traffic for at least forty-eight hours after (he

first application. At the end of this time the surface © 0
road is covered with a thin coating of clean, coarseés S et
sand or broken stone screenings, free from dust: it 1 y
rolled and traffic allowed to go over it. = A cubic yar ds:
sand or screenings usually covers from 75 to 125 sa-
of road surface. b
In this climate and under the conditions of t‘"aﬁic.od
taining on our park roads, the oiling treatment descrlear.
above keeps the surface in excellent condition for 2 ° g
It is never dustv and is only muddy when, for a few ut
after a heavy thaw, the skid chains of automobiles teat ..
the surface. The subseduent passage of automobils
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Ut chains soon irons out the roadway. At the end of the
Year the surface of the road is again thoroughly cleaned,
Il'om % to 3% gal. of oil per sq. yd., under normal con-
dltmns, is spread over it and the road closed for forty-eight
OUrs and covered with sand or screenings as before. This
treatmen; jg continued from year to year. .

Instead of handiing the oil in barrels, we have found it
1D cheaper to buy it delivered in tank cars, from which
IS unloaded into the sprinkling wagons. A pressure tank
:)ai‘:n Was used to advantage for the first application of oil
oil df" rf)ad'surfa.ce, kut ordinary sprinkler wagons v.v1th an
distr'l*smbutmg attachment and a squ'eegee fixed behind the
s butor were found.more economical and egually effic-
4 1)“ Spreading the oil the second year. To insure coat-
8 all parts of the road with an oil layer of uniform thick-

n :
S8, men with stiff brooms followed the sprinkler.
i

. he following are the specifications under which we
e

B Leen purchasing asphaltic oil for the surface treat-
At of park roads:—

(1) The oil shall be a viscous fluid product, free from

at : .
°r and showing some degree of adhesiveness when rub-

between the fingers.
B (2) 1¢ shall have a specific gravity of not less than
‘940 at 25° C.
(3) It shall be soluble in carbon bisulphide, at air
! Perature, o at least gg per cent. and shall show not over
Per cent, of inorganic matter insoluble.
than(? It shall contain not less than 3 per cent., nor more
naphtho Der cent., of bitumen insoluble in 86° paraffin
4 at air temperature.
"iSco(sSi)mWhen 240 c.c. of the. oil. is heated‘ in an Engler
or o 1Eterto 50_° C. and maintained at this temperature
the ape:taSt 3 minutes, the first 50 C.C. shall flow through
in'utes_ Ure in not less than 10 minutes, nor more than 20
a(ﬁc)yl\izgep 20 grams of the r.naterial is he‘ated .for 5 hours
R Tical tin dish aproximately 2% ins. in diameter
in Weig‘ht llf’h, at a constant temperature of 163° C., the loss
residue Shoy volatilization shall not exceed 2o per cent. The
o uld be decidedly sticky.
7) Tts fixed carbon shall be not less than 3.5 per cent.

T 4
he fOHOng takle, taken from the year’s report of the

Ce A
surfaceOf Public Buildings and Grounds, shows the cost of
Darj eatment of the macadam roads in the Washington

5 un
ol o, der that office from July 1, 1910, to June 30, 1911,

t . v
A being the material used: ;
No dCost ot'loil and
togq: Matep: Sq. yds applying
Oald al::;:;‘l Ouantity, Area of Length of  treated per sq.
y ol Gallons. road. Sq. yds. road. Feet. per gal. yd. Cents.
f 2,300 7,500 1,300 3.26 32.8
: “ 4,000 19,000 3,500 475 ta.a
4 “ 1,000 3,400 650 3.40 ta.7
g “« 700 8,600 2,300 12.23 ti.2
y “ 5,000 25,000 5,000 5.00 ta.1
8 “« 10,600 43,560 0,000 411 t2.2
d “« 3,400 10,450 3,800 572 t1o
10 “ 350 4,000 1,200 11.43 ti3 g
I Tar 1,000 1,680 700 1.68 *4.6
35 “ 6,000 11,400 3,500 1.90 *44
1 “ 650 1,500 1,600 2.30 *3.8
14 “ 1,600 3,560 1,600 2.23 *3.8
15 “ 2,580 7,740 2,800 3.00 o 1
“ 2,400 8,100 2,100 3.39 *2.8
\Tot : 875 2,000 700 2,38 *3.8
S T e s H
Yot tr+43,455 166,490 38,650 Av. 3.83 Awv. 2.5
Dphcatmn

t2d application.

i2d ard :d applications.

Past years of watering roads, per square yard.... 3.2

the
¢ a
enmgs bove table the cost of the sand or of the stone
USed after the application of the oil has mot
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been taken into account, as it is considered part of the cost
of repair of the road.

Road No. 1 in the table had been worn down so that the
crown had practically disappeared, leaving the road so flat
that the water did not readily drain off. This did no special
harm in warm weather but the alternate freezing and thaw-
ing that occurred during the winter months allowed the
heavy traffic to churn up the surface so that it became
necessary to give it a second application of oil in the early
spring. The small amount of oil applied to road No. 4
was due to the light traffic on this section, while on road
No. 8 an wmnusually heavy application of oil, 134 gals. per
sq. yd., had been made the year before, a few months after
the construction of the road. The large amount of oil ab-
sorbed by the new road on the first application made only
a light second application necessary.

It is only fair to add that one reason why our park roads
have been in so much better condition since we started the
use of the surface treatment I have descrited is that we
have abandoned the old method of repairing them once a
year and now have a system of Tegular and frequent in-
spection and repair. Supplies of broken stone, sc¢reenings,
oil and tar are kept constantly on hand in the vicinity of
the roads, and holes and ruts are repaired as rapidly as they
develop, usually before they have become large enough to
be noticeable to traffic. = We have practically no hills on
our roads, so the greatest amount of repair work has to be
done on the few sharp curves. The roads are also kept
clean, being swept by hand sweepers at fairly frequent
intervals.

I have confined myself to giving a brief description of
the methods we have tried and the results we have obtained
in the surface treatment of the roads in the parks within
the city limits of Washington. It is almost needless to say
that the conclusions we have now reached should not be
considered as final or of general application; they represent
simply the result of a limited number of experiments carried
on for a limited time under the conditions existing in the
Washington parks. The value we have provisionally found
for “x’’ in the solution of our road problem may be quite
a different one from that arrived at in another locality where
the quantities entering the equation are not the same. The
whole matter of road construction is in. the development
stage, and it is only by feeling our way carefully and com-
paring the results of many and varied experiments that we
can hope to approach a final decision.

— e

SELF-PROPELLED CARS.

On Friday evening, January 1gth, W. B. Potter, chief
engineer railway department, General Electric Company,
read a paper oa se.f-propelled cars before the New York
Railroad Club. He described his company’s gas-electric
cars, which weigh 40 tons to 50 tons and are capakle of a
maximum speed of 6o m.p.h. Electric control and trans-
mission were used to utilize the inherent characteristics of
the gas engine to the best advantage and to relieve the
engine from mechanical strain and shock.  Series-parallel
motor control and regulation of the generator voltage gave
a wide range of speeds. The tractive effort at the slower
speeds was 12,000 lb. or more. As there was no mechanical
connection between the engine and driving wheels, the
engine could be slowed or shut down without regard to the
control system.  With the car standing still or moving the
power of the engine could be safely applied in either the
forward or reverse direction.
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Mr. Potter stated that the engine used on these cars had
eight 8-in. x lo-in. cylinders and at the normal speed of
sso r.p.m. would deliver 100 kw. to the motors with some
margin to spare. The gasoline most used was ‘“‘painters’
naphtha,” which could be purchased for about 6 cents per
galion, |

The motors, which were standard 6oo-volt railway
machines, were mounted on the forward truck under the
engine, thus placing about 65 per cent. of the total weight
of the car on the driving wheels. As the traction voltage
varied from 200 volts to 8oo volts, the current for lighting
the car was supplied by a separate gas-electric generating
set. The two<cylinder engine of this set also had an air
compressor cylinder for supplying compressed air to start
the large engine. The cars had both straight and auto-
matic air brakes, the latter for handling trailers. The engine
compartment is in the forward end and is about 12 ft. long.

Performance curves of a 7o-ft. car, as submitted by
Mr. Potter, showed that with stops two miles apart the
schedule speed would be about 25 m.p.h. and the maximum
speed on level track about 60 m.p.h. He also presented the
following takle, showing the comparative cost of opeérating
a train of two coaches and a steam locomotive and of a gas-
electric car on a dailv run of 150 miles, except Sundays,
amounting to 3,000 miles a month:

Two-Traller Steam Traln vs. One Qas-Electrio Car.

Steam Train Motcr Car

w ¢ < per Mile. per Mile.
ages of crew:

ERSINCEr O -DIOTOYINAIL. “vsiobionse e sduonesssbiosess . $0.0400
IR B 5, 5 B S 01518 S imia e dlulh atbia:o diaiim iR o o ety o0 ot SIOROAROY I It o via
(67071 57 (o1 1 S S e A e P T 0.0280
Baggagemaster ! ilidvedsicusiidisidenevovasisleiaie 0.0183
Total wages of Crew . cccecasscsseiinocnsesns $0.0863
© *Based on no overtime allowance.
Fuel, water and engine lubrication:
Coal for locomotive, 67 Ibs. at $2.25 per ton...... LTS, T WA GRS
Water for locomotive  .....ceiciciaiiiiinconsnns QY0080 ' 4 i eesede
Painters’ naphtha, 6 gal, at $0.06 per gal...... «..... $0.0360
Engine lubrication. ' ci.cccocscvessivessvensasvanes 0.0025 0.0050
Other expenses:
Locomotive, repairs ..ccoccecssssccsscsssconns $0:0850 =« eeesse
Locomotive, engine house expenses ....ccoeens 0.0050
Coaches (2), repairs and eXpenses  ....ico.eeee Gi0280. 7ot vesnae
Gas-electric motor car, general overhaul ....... ... $o.0215%
Gas-electric motor car, running repairs and ex-

PENSES  .iucenncescsscssesssnassasessssssscsns 0.0210
Other supplies 0.0050
Superintendence 0.0065

Total cost per train mile ......ccociiinennnes $0.3303 $o.1813

*For steam locomotive this is assumed to be included in items of loco-
motive repairs and engine house expenses. :

Saving per train mile  ..ei.ceiiiiiiieeieiiaiieiieias AT EdS . $0.1400
Saving per diem (except Sunday), 150 miles a day 22,35
Saving for twenty-six-day month .......ccoviiiiiiiiiieieen .. 58100
Gross yearly Savilg  ..veieeecresisiniiiniitatitaeiisiiiiiiiininaes 6,970.00

Note.—When no bagzage and express is handled and when operating
conditions will permit, the gas-electric motor car can be operated without
the third man, j

Mr. Potter also gave the following table for three
months’ operation on the Minneapolis, St. Paul, Rochester
& Dubuque Electric Traction- Company (“Dan Patch’ line),
which operates five of these cars. The stations on this line
are 1.4 miles apart. The figures cover operation over 37.5
miles between Minneapolis and Northfield for July, August
and September, 19171. .

Thre= Months’ Operation of Cas-Electric Cars.
Number of days actual Service ........cocevieiiavervsancnensnonasacas
Total mileage,. five MOLOT CATS ' Fivasrssostssesasssdasossiosssas
Number of trailers hauled occasionally

Total mileage trailer cars  .....oiiecuresecsinceciseseiioisarsscscnseses

Per Train
Total. Mile.
TSl - WA ES OF CTRW. 1/ vnsen'oih HEPve s dvithd s vmponis $2,249.40 $0.0573
- Fuel and lubrication, engine:
24,044 gal. of gasoline at $n.062 per gal. .......... 1,534.20 0.0301
755 gal. of gas engine oil at $o0.25 per gal. ...... 180.76 0.0048
Running repairs and expenses:

Total running repairs, material and labor ........ 410.16 0.0104
Car cleaning, materials and ‘labor ............ PO LT 0.001%§
Other) supplies | ildisiseivdisars caboivens sasivssvvs 81.83 0.0021

oLl eXPENSENy .| Liiiesmesaenanbibe B sunivense $4,601.25 $o.1172

Volume 22.

Mr. Potter further suggested certain forms for keeping
an accurate record of the cost of operating such motor cars
with or without trailers.

In conclusion Mr. Potter said that a special study has
been made to secure a light-weight car for this service:
The body weighed 28 tons, the trucks 6 tons and the motive
power equipment 15 tons, a total of 49 tons for a 7o-ft. car:
This was equivalent to 1,000 lb. per seated passenger. The
gas-electric car had proved very reliable in the coldest
weather. The “Dan Patch” line had operated during very
heavy snow with the temperature 15 deg. to 30 deg. beloW
zero when steam trains in the same territory were helpless:
This line was using painters’ naphtha at 5% cents per
gallon.

B . - i m—

PUBLIC UTILITIES IN LONDON, ONT.

There is in Canada at the present time a growing move
ment tending toward the municipal control and ownershiP
of all utilities dependent upon the public for their revent®
and existence. In many municipalities the public'ha"e
acquired the management of these, and in the majority 0
cases the results have justified the wisdom of municip?

This has been exemplified in a pointed degre®

ownership. (he
¥

in London, Ont., according to a report just issued b
municipal commissioners of that city on the operation ©
the water works. The report shows an item of $48,308-23
to the credit of revenue account for the year ending Nover”
ber 3oth, 1911. The revenue derived from the sale of water
totalled $112,588.93, and the receipts from other sources
brought the income to the sum of $173,733-88.

The commissioners have been active in new main lay

ing and general improvement to the plant; the sum of $44°
000 being spent on mains and new pumping equipment.

During the past year the motive power of the pufﬂpmf3
plant was changed in order that the service offered bYy t ;
hydro-electric commissioners could be used. By this mea’
the expense of operation, although two plants were in us®
was reduced to a considerable extent. By the sinking ©
artesian wells the water pressure was improved to such 3%

} ild-
extent that the fire underwriters reduced rates on many byl
ings. The general superintendent states in the Outsitrge

a

the report that the success of the past year is due in a 2
measure to the system adopted in regard to the submanag®
ment. The department heads have been given a free hat
in the selection of their assistants, etc., making each a;e
every departmental head responsitle for results, and a? ,t 1
same time allowing no interference on account of politic®
or personal reasons. The superintendent points 0“" ity
the result of this is to increase a feeling of reSIJOTlS’b111 ¢
and makes the more valuable men take a pride in their wo

port that

Tt is pointed out during the course of the 1€ o
yste

the future will witness important expansions of the $
in the direction of Springbank.

— ea»>o————

\

INDUSTRIAL WORKS IN INDIA.

e
The India office has awarded the contract for the - dge
work required in connection with a state railway . of
near Allahabad, India, to the Pheenix Bridge Company: per
Pheenixville, Penn.  There was a difference of 297° .
cent, in its bid and the lowest British tender. This ©
pany received the contract for the ill-fated Quebec
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THE MATERIAL-LIST METHOD OF STORE-
KEEPING.

By R. W. Heafield.

SYst::l butting befmje your readers ~tvhe main featu.res of thi.s
e e of storelfeeplng, I do so with a firm l.)ellef that it
tainly of the simplest, one of the most effective, and, cer-

» One of the least expensive systems that can be adopt-
Oreover, it is one that is especially adapted to the
Ting trade, both electrical and otherwise, though not
Tily confined to that trade.

enginee
Decessy

that(;:;e of the most commonly used systems of to-day is
cessy) ?Wn as the Card Indfex System,. and, althO}lgh suc-
theless g a great extent, as its popularity proves, it, .nev?r-
that th,o as its drawbacks, one of the greatest. of which is,
rdey Sug}'l the Stores Dept., and the Purchasing Dept. (or
" worﬁctmr}), are the two departments %no'st concerned,
greay i quite 1ndepen.-dently and each one is ignorant, to a
any instnt’ of the actions of the other. For example: In
andliy ances the st.oresrnan‘(Fhe man who has‘t.he actual
to By aﬁvof the material and giving 9ut of. sam.e) if appealed
: cam-lolle to say whether a certain article is on order or

it i Fio ot tel.l you, anFI the foreman of a s}lop, or- whoever
to the Or;e(Imres.that information, ha.s to either go or sepd
er Section to find out particulars. In many. in-
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issue a materia]l sheet or sheets, setting out in detail the

quantities of material required. As a rule, no material is

ordered or work started until the material list is issued. The

material list is first sent direct to the general storekeeper,
who shall be responsible for the marking thereon what is in
stock and what is not. He shall then forward the material
sheet to the Order Section, who shall issue orders for all
material not carried as stock. The marking of these sheets
may be left to the second man when the storekeeper is too
busy to attend to same personally.

The following illustration shows a sample material list.

S. signifies stock.

M.O.S. signifies material on order for stock.

S.P.A. signifies stock part altered.

Z. does not concern stores. Order Section order this
to the contract No.

This system gives the storekeeper an opportunity of
using up old and perhaps otherwise worthless material, as
in the case of the item marked S.P.A. He may have bolts
of say 1% in. diameter by 14 in. long, which could ke cut
down and screwed at less cost than the making or purchas-
ing of new bolts. It also enables the shop foreman to see
at once what material is on order with the probable time of
its arrival and enables him to plan his work accordingly.

When the material list is passed on to the Order Section !

they shall order all items marked X, marking on the material

CONTRACT D.L. No. C.L. No. Sg'd Ch'd Mat. List No.
APPARATUS Date  Sheet
Itfm Name of Part Drg. No. Pt. No. Description Material No. Reqd. Remarks Change
2 Bolts B 246 4  Min. x 2% in. bright. hex. Steel 20 S.
3  Fulcrum Brkt. S 2  Yin. x 2in. M Steel 1 M.S.
4  Bushings ¢ 6 %in. od., %in. hole, lin. long Fibre 2 M.O.S.
5 Bolts it 9 1% in. dia. x 10in. long Steel 4 S.P.A,
6  Set Screws b 10 ° ¥in. x ¥in. cup hd. & 20 S.
7 Lubricator 58 15 Meltor’s Mechanical Brass 1 x
8
9
10
i
12
———

Stance. .

'fl'om i happens that the Order Section is quite a distance
°ft6n b o ‘5h°P, and the time lost by running about is very
Othe n. tem of considerakle importance to the firm. An-
tajlg 'ng Wworthy of consideration is that this system en-
Cler ¢ continuous employment of two, and often more
1S5y, 'nlln thﬁ Stores Dept., who do nothing but mark off
A ver. . MeTial from the shop tickets on to the stock cards,
da}', w%kmus Operation and one that is carried on day after
thay, after week, all the year round, and, more often
CCome & oSUlts in a man leaving the place just as he has

e
Syst, .thorOUQh]y used to the work. Now, this Card Index
of o .S Su

Tats at : . »
Sticayy ®flal in hand or on order. This is the case theo-

tim, i ’ti ut, i.n practice, it is found to be faulty and, from

:’hen . Icne, 1t is found that there is a shortage of stock

9 thy ard shows a considerable amount to-be in stock,
€ System becomes unreliable. ;

e R

1 1 3 g A

;a‘nfa liialet IS not claimed that the Material List System
T Wity but it js claimed that it does away in large

t A K '
thgreate . ‘¢ abovye disadvantages, and, moreover, it gives
e

in : b
acty t€rest in their work to the storesmen who handle
al Stock,

Einee

pOn

it .

Tin Dh: Securing of an order (or contract) the En-
bt

» through its Material List Section, shall

'PPosed to give a correct statement of the amount -

list the number of the requisition and the date of ordering.
The material list was then passed on to the blue print room,
for copies to be taken for distribution to the shops building
the apparatus, the general storekeeper and all subsidiary
storekeepers interested. It should be borne in mind that
the shops draw their material from stores in the exactiquan-
tities specified on the material list.

Assuming that we are dealing with a firm which em-
ploys from 4,000 to 5,000 men, there will be required con-
siderable sized general stores, besides a number of subsid-
iary stores, all under the supervision of the general store-
keeper. In the general stores there will be employed prob-
able six (6) or more men; and for the sake of illustration,
we will divide the general stores into two sections: 1st,
bright goods; 2nd, black goods; with an equal division of
all raw material, such as fibre, vulcanite, brass, copper,
etc., etc. The two most capaktle men should be selected as
the heads of these two sections. Each should be made re-
sponsible for any shortage of material in his section, and
the watchword in stores work should be thoroughness and
efficiency. :

Each bin should be provided with a card suspended on
a hook. These cards take the place of those used in the
Card Index System. On these cards is kept a faithful

e
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record of all material received, the date of receipt, and the
requisition number it was ordered on.  So strict a record
need not be kept of issues, however, especially as regards
bolts, nuts, washers and things of little value, as the date
of receipt of the last consignment gives an idea of the
quantity used in a given time, but in the case of instru-
menis and anything of exceptional value, such as gold,
silver, platinum, iridium, quartz, etc., it is necessary that
a correct record be kept of all issues together with the con-
tract number issued on. All invoices, whether for stock
or contracts should be passed by stores, and all cards mark-
ed accordingly. This will be found to be a very consider-
able advantage in stocktaking, and is mecessary to the suc-
cessful carrying out of the system of debit and credit be-
tween the several shops stores and costs department. Debit
and credit, however, do not concern us in this article.

A specimen card is given below:

AR E. Co.
RECEIPTS ISSUES
Date | No. Red.| Req.No.| | | [Date| No.| Contract| | |

A red card hung on the hook over the white card indi-
cates that material is in order, and prevents reports of
““material wanted’’ being duplicated.

When the storesman considers it necessary to replenish
any article of stock he should requisition more on a form
similar to the following, keeping a carbon copy of same.

\

10-1-12.
STOCK REQUISITION.

Quantity Article Delivery Last Req. Remarks

200. Bolts % x 3 in. Bright Hex. 7 days 42681

144 L’gts Br'ss Rod 3 dia. x 10ft.
long 21 days 49763

10 Ibs, Eureka Wire .0625 dia. 14 days 21364

He then enters these items in a day-book after the style
shown at head of next column,

When the delivery of any particular item is completed
he shall draw a line in red ink through that item, but when
only part delivery is made, the numkber or weight of such
material shall be recorded in the remarks column.

The storesman can thus tell at a glance, when requested
for information, as to whether a certain article on order has
come in and whether or not the order is completed. If not
in, he can tell when delivery is expected. ~He is, also, able
to obtain his last requisition number from this book, which

Volume 22.

B

Recd. Date Req.
Date Article 1&2_ Recd. No?

10-1-12 200 Bolts % x 3in. Bright
Hex 200 18-1-12 50264

5 144 len’s Brass Rod ¥ dia

.x 10 ft. long 100 30-1-12 50265 44 shrt.

i 10 1bs. Eureka Wire

.0625 dia. 10 26-1-12 50270

e

is really a double check on the stock cards on the binS:
This last requisition number is always given in ordering
new material, as it is of invaluable assistance to the order
section.

The subsidiary stores shall follow - similar cour
each responsible storesman shall come to the head Store:
keeper every morning with requisitions made out. The g€
eral storekeeper shall initial all requisitions passed. If het
considers any item thereon unnecessary, or in excess of -Whae
should be ordered, he shall withhold his signature until B
has made personal investigation. All requisitions pass®
shall ke sent without delay to the Order Section.

In addition to the stock material handled as above,
general stores has to Teceive and distribute, as wanted,
the special material ordered for apparatus being built ©
sales order and contracts. e

A certain section should be allotted for such matef‘;e
in each stores, and a contract book should be kept for tits
purpose of recording this material in as it arrives am
location in the stores. -

This can be indexed in the usual way, keeping th 4
tract numbers in numerical order. Although generally (:ief
page suffices for each contract, in the case of a large oride
two or more may sometimes be found necessary. O“tgom
of stéam turbine or locomotive work, however, this is ¢}
the case.

The above outline covers the procedure of s :
in its chief details; the minor details and changes wi
to be worked out to meet the peculiar needs of the
involved. y it

If properly followed and manned, 1o embarrass®? v
should arise from the dismissal or enforced absence ©
particular individual connected with the department, a3
member is more or less familiar with all the routine W o

Like all other systems, this requires alertness and b
remitting attention on the part of the head storekeeper opCF
his staff. Great emphasis must be placed upon the P the
and reliable marking of the material list sheets; also t@
proper checking and recording of goods received.

se and

al

e €OP”

tock-keeping
11 have
wor¥

firm

The writer has worked this system in two 1aT8¢ Tyjs

with great success. In one firm it was ado,pted'd“ng its
employment by them, consequently he worked 1t

very inception.

from

—_— ca»oeo——
E
A NEW SOURCE OF CANADIAN GrAPHIT

., of
t
pOS1 Of

Recent exploration has unearthed a large de 5
graphite in the Queen (Charlotte Islands, off the C})uskatiﬂ
British Columbia. The main load appears on the
Inlex.
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A STEAM WAGON FOR HAULING AND
CONSTRUCTION WORK.

trud;rhe.\vvonderful sales and uses found for the gasoline
1ks will shortly be competed with by a new steam truck
Mg Introduced into this country by Messrs, Jones and
inf?f,ff’."f Montreal, who have kindly supplied us with this
ation,

The manufacturers of these trucks are Fodens, Limited,

of
Sandback, England, who have brought the steam pro- '

be . ! Al
&d vehicle to a high state of perfection and utility.

mac}I:'lgure 1 is a side representation of one of these
2 lne.s, and gives a general idea of the appearance and
€chanica] make-up.

Fig. 1.—Steam Wagon.

°Ccugse- haS‘been found for these w.agons in many diverse
Shoul(?nons. in England and there. is no reason why th(.:y
this; not compete with trucks driven by other means in
Ountry,
°1’iginhf genera]l design of t%lis wagon is‘ of a novel an_d
zontala cha}ra‘cter. The boiler, which is of the hori-
b multitubular type, forms the front part of the frame
chanr"el The Sides of the frame are cqnstructed of strong
0 secy steel tied and braced together in such a manner as
f the e gr%t strength in the complete lorry. The platform
: Vvehicle ig 14 ft. long by 6 ft. 6 in. wide. The boiler
red.with coke, hard coal or wood, and is without doubt
ee:,S]est S_tealm maker of any boiler or any motor wagon.
* the i a80n is driven by a compound s.team engi.né fixed on
ork 3_°f the boiler, so as to be readily accessible, and to
i With “dry’? steam. The cylinders are 4% in. and 634
ge'af]ameter, and are fitted with a patented hig-h-pressure
elﬂer’gey means : of which both cylinders can, in case of
cylindency’ Teceive live steam f.rom the ‘t.xnler, and each
Versin y exh.austs independently into the chimney. The re-
Constrgctr,notmn is of the ordinary link type, and the )Nho'le
i ilar tlon of engine and steering arrangement is so
traction S t}fe “Foden” traction engines, that any ordinary
on engine driver can easily handle the wagon. The
Denl: t.ranSmitted by a pair of spur wheels acting on a
& ating gear by an extra strong Renold roller chain.
The faear‘lng is arranged for two speeds—o to 1 and 24 to I.
taking. T 1s mounted on laminated springs, and is capa.ble of
an 5 er: load of 6 tons on itself and 3 tons on a trailer at
Mileg e speed of 6 miles per hour, and can travel 20
allows t:h%t taking up water. The fuel carrying capacity
Can Climbe apparatus to travel 40 miles on one loading. It
a hill (with slow speed) of .1 in 6 with full load.
In, y, av?lmg wheels are extra large, front wheels 2 ft. o
n, on thln' on face, back wheels 3 ft. 6 in. diameter by 10
dles can ‘;Jface_ and so constructed that frost pins and pad-
d°i11_ aw © used. The tires are constructed of steel, thus
b°<iv i Say With the expense attached to Tubber tires. The
O Constructed that the back portions may ke tipped
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for rapid unloading; this can be accomplished by hand or
from a belt driven from a flywheel. The back wheels can
Le made up to 14 in. on face for soft roads.

There are many points of advantage for this machine
claimed by the agents and manufacturers over the gasoline
trucks; among these the first to be noticed is the cost of
operation; an important item to contractors and other large
haulers of merchandise.

A large brewery reported a test and statement of a trial
of this wagon as follows:—

Goods carried. i Nl ol e, 763 tons (2,0co lb.)
Total 'mileage. %o 2l S, 2,255
Coal consumption ..........2 tons 1,236 lb.

Coal consumption per mile..18.28 1k.

The management of a large leather mill report:—
154 miles per week average distance covered.

Average Yoad ol Ulas s Gt 7.75 tons
CoSt DEr WeEK . viatsaeivande el voons $24.30
Cost of same haulage by horse ...... $140.64

The management of a brick yard report that a truck
of this description has transported 5,000 ton of brick over
very tough country with a coal consumption of 40 tons, 640
pounds. The distance of this haulage was 6,000 miles and
repairs to the machine during the yvear of operation totalled
$115.38

This company state that they could not have attempted
to do the work with horses that the steam wagon did, as
the cost would have been far and away too great, and it
would have taken eight good horses to do it, the greater
portion of the work being beyond horse work altogether.
The brick hauling accomplished by these trucks is one of
the heaviest and roughest jobs an engine can be put to,
owing to the unfinished condition of the approaches to the
building, where the materials are to be delivered.

It will be noticed from the second illustration that
these wagons differ in many points from steam tractors now
in use in this counry inasmuch that the design has been

i\*»‘» -

\IAY,

"

Fig. 2.—Steam Wagon.

carried out so as to give as much space as possible for the
placing of merchandise and other goods, and that the space
occupied by the boiler is much less than that of an ordinary
tractor

The British War Office have recently turned their atten-
tion to the use of these machines for the betterment of their
department, and following we give the summary of trials
carried out by the officials of that department in order that
the most economical means of heavy haulage could be ascer-
tained.

The wagon entered by the Foden manufacturers went
through the road trial of 257 miles without a mishap or
stoppage for repairs, and was, on the conclusion of the
trial, awarded the prize of £250.
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Foden. Fuel consumption.  Diameter of
Radius of per ton-mile turning
Date. Miles. Time. Fuel. Water. action. of useful load. circle.
sth 30 5 hr. 45 min. 419 lbs. 227 gals.
6th 30 s 350 lbs. 205 gals.
oth 31.¥ Bh i e 8 392- lbs. 223 gals.
1oth 31.7 [ 1 sl 419 lbs. 253 gals.
rith 32.6 A e 303 lbs. 238 gals.
12th 32.6 B 22 s 324 lbs. 273 gals.
13th" *s > g4 B LGl o i 50 400 lbs. 234 gals.
14th 34 B 1 SR 402 lks. 256 gals.
256.6 41-hr. 43 min. 3,108 Ibs. 1,000 &als. 19.54 miles 2.42 lbs, 12 vds
Nearest Competitor. Fuel consumption. Diameter of
/ Radius of per ton-mile turning
Date. Miles. Time. Fuel. W ater. action. of useful load. circle.
s5th 30 5 hr. 52 min. 565 lbs. 353 gals.
6th 30 gt 20,4 628 Ibs. 342 gals.
oth 31.7 Blise i 647 lks. 382 gals.
10th 2107 BeRiE 3OL % 672 1ks. 311 gals,
11th 32.6 Bt . 502 lks. 480 gals.
12th 32.6 el 18 ¢ 669 lEs. 405 gals.
13th 34 BAS SRS 648 1ks. . 401 gals.
14th 34 6 <« T« 667 1bs. 381 gals. ;
256.6 44 hr. 46 min. 5,088 1bs. 3,055 gals. 15.74 miles. 3.05 1bs. 18% yds.

The trials at Aldershot have shown that these steam
lorries are good and serviceable machines, suitable for pre-
sent supply, and likely to be of great advantage to the
transport service in <countries where fuel and water in
sufficient quantity is available.

besides riding horses, whose pace would not ordinarily €%
ceed three miles an hour. Moreover, the marching of 197
miles in six consecutive days over hilly roads would not havé
been accomplished by horses even at that speed without the
_ assistance of spare horses.

Compared with horse draught, these trials have shown
that self-propelled lorries can transport five tons of stores
at about six miles an hour over very considerable distances
on hilly average English roads under winter conditions. The
load transported by each single lorry (five tons), if carried
in horse wagons of service pattern would overload three
general service wagons, requiring twelve draught horses,

There are a number of these wagons in use in Canada;
and of these twelve are in Montreal, three are ‘on order fof
Toronto concerns, and there are several more in the West.

The London County Council have purchased a number
of these Foden trucks and the corporation of Denbigh havé
had one constructed for street watering with completé
success,

—_—_t

IRON AND STEEL INDUSTRY.

The total shipments of iron ore in 1911 are reported as tons. The amount of coke used during the year was '
210,344 tons, valued at $522,319. These may be classified 121,321 tons comprising 543,033 tons from Canadian coal aP
as magnetite 72,045 tons, and hematite 137,309 tons. In 577,388 tons imported coke or coke made from imported €02
1910 the total shipments were 250,418 tons comprising mag- There were also used 1,100,459 bushels of charcoal. Lim€ !
netite 127,768 tons; hematite 130,380 tons and bog ore 1,270 stone flux was used to the extent of 625,216 tons. In Con(i
tons. Exports of iron ore from Canada during 1911 are re- nection with blast furnace operations there were employ®
corded by the Customs Department as 37,686 tons, valued at 1,778 men and $1,007,355 were paid- in wages.
$133,411. The exports were chiefly from Bathurst, New The total daily capacity of 18 completed furnaces was

Brunswick. according to returns received 3,630 tons and the number ©
The shipments from the Wabana mines, Newfoundland, furnaces in blast December 31, 1911, was 12.

in 1911 by the two Canadian companies operating there were
1,181,463 short tons, of which 765,184 tons were shipped to
Sydney and 416,279 tons to the United States and Europe.

The total production of pig iron in Canadian blast fur-
naces in 1911 was 917,535 tons of 2,000 pounds, valued at
approximately $12,306,860 as compared with 800,797 tons,
valued at $11,245,622 in 1910. Of the total output in 1911,
20,758 tons were made with charcoal as fuel and 896,777 tons
with coke. The classification of the production according to
the purpose for which it was intended was as follows:—
Bessemer 208,626 tons; basic 464,220 tons; foundry and mis-
cellaneous 244,686 tons.

The amount of Canadian ore used during 1011 was 67,434
tons; imported ore 1,628,368 tons; mill cinder, etc., 30,208

) AL : A 5
The production of pic iron by provinces in 1911 was 2
follows :—

{0 & S
Provinces Tons Valuge Value per 0%
NV 'Scotia Lk vah <o 300,242 $4,682,004 12.00
Quelecty s T livll T 658 17,282  26.34
ONEALIoN J6on v iy v 526,635 7,600,674 14.44
_ ot
Totali e linpasti o 017,535 $12,306,860 - $13-4Y

Bk | as
The exports of pig iron during the year are repor.ted

5,870 tons, valued at $271,068, an average of $46.33 Perfet;:;o:'

Probably the greater part of this is ferro-silicon and

-

ct?
phosphorus, produced at Welland and Buckingham respett

ively.
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ironThere were imported during the year 208,487 tons of pig

nese, valued at $2,610,080 and 17,226 tons of ferro-manga-
s €tc., valued at $420,465. ’

reponl;g production of steel ingots and caStings'in 1910 is

g as 876,215 tons of 2,000 pou.nds of which 861,‘_193

H Iglfire ingots and 14,722 tons castings. The production

and O was 822,284 toms, including 803,600 tons of ingots
18,684 tons of castings.

eenT?e production of open hearth and Bessemer steel has
= 0r three years as follows:—

1009 1910 1011

Tons Tons Tons

In ' :
80ts—Open-hearth (basic) .... 535,088 580,023 651,676
as‘:.SSem‘er [Feila R A T R 203,715 222,668 200,817
M@S—Open-hearth ......... 14,013 18,085 13,082

Other BIcelar s conlom ., i tuss 1,003 500 740

R RS 754,719 822,284 876,215

B —

THE PANAMA CANAL.

Grai"ér.ﬁr William McNab, principal assistant engineer of the

from e runk Railway system, recently returned to Montreal

inspecfe Panama .Cana.l, where he went for the purpose of

ey comg the engineering plant used, as well as other feat-
Onected with the undertaking.

it will carry, it is obvious that the most northerly ones will
specially derive a direct benefit from it. The wheat fields
of Western . Canada are. practically jonly beginning business,
and at no far distant date will be a main source of supply
of breadstuffs for not only Europe, but for the Southern
States and West Indies as well. The problem of handling
the fall' crops in -one-direction within a reasonable ‘time will
then be felt. The Grand Trunk Pacific with its low gradients
will be in a position to distribute its businéss to advantage,
and take westward from Saskatchewan and -Alberta a fair
share of the agricultural output of these provinces for ship-
ment via Prince Rupert and the canal.”

—_—e--———

AN EFFICIENT CONCRETE PLANT FOR
RAILROAD WORK.

The accompanying line drawing shows a concrete plant
which has been used with much success by a southern rail-
way company for constructing abutments, retaining walls,
culverts, etc., along its right-of-way. ~With a 3 -yard Ran-
some mixer driven by a 20 h.p. engine, 288 cu. yds. of con-
crete have been mixed in nine hours. The additional h.p.
of the mixer engine is required to operate the hoist and the
3%-cu. yd. skip car. Steam is furnished by a 20 h.p. boiler.
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An Efficient Concrete Plant for Raillroad Work.

“I
n p A
McNab T€gard to the economics of commerce,” said Mr.

Seneral, “there can be little doubt but that the canal will in
Dot o yCreate an entirely new situation. Its operation will
ity i OIrm new geographical features and substantially
30 eleme € Complexity of the world’s commerce but it will be
"ersally fn; ‘?f such importance that its influence will be uni-
Th, orfht In a more or less degree in every branch of trade.
Sougy, ang th‘”lll be nearer and in closer relationship to the
Amerjc,, ¢ South will be closer to the North. The Central
certain Tepublics, too, which hitherto have been an un-
fouy toe?ture_ in modern business and social life, will be
T_he ruit all in line with and share in such development.
will o e districts of Central America and the West Indies
of thingsundergo rapid expansion in meeting the new order
@ LS
tanee i 1:5 unnecessary at present to quote saving in dis-
aftey the €Ttain existing sailing routes which will be effected
thay rar 20l is in uyse, It is obvious, among other things,

apiq
« 8TOWth of Pacific ports may be looked for.

o e . :
Wy, gard to how the several transcontinental railways
2 Cted by the existence of the canal and the traffic

In order that the work of unloading may go on without
the necessity of keeping the skip car from taking its load
of material to the mixer, quick unloading chutes are attached
to the flat cars in which the sand and stone are received.
The skip car runs on an industrial track that is laid up an
incline to the mixer. The section of the track between the
end of the mixer car and the ground is hinged so that it
can be quickly swung up when it is necessary to move the
plant and two or three sections of the track can be readily
picked up and thrown on the flat car. The skip car dis-
charges into the fixed batch hopper of the Ransome mixer
which in turn discharges the finished concrete into a 20-cu.
ft. bucket, located in a wooden hoisting tower. The con-
crete is raised in the tower to a 30-cu. ft. concrete hopper
with a Ransome gate. From here the concrete enters the
swinging chute and runs to the point desired.

It will be noted that the entire plant is portable, the flat
car having mounted on it the boiler, engine, mixer, and
tower, while space for coal and water tank is provided. The
entire plant was designed Ly the Ransome Concrete Machin-
ery Company.
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Metallurgical Comment
T. R. LOUDON, B.A. Sc.

Correspondence and Discussion Invitec{

SOME ENGINEERING FEATURES OF ELECTRIC
FURNACES.* :

By Carl Hering.

As it is such a simple matter to convert electric energy
into heat, electric furnaces have to a large extent. been de-
signed and constructed by metallurgists and chemists 'rather
than by engineers,+ almost any crude electric contnvan.ce
wiil produce heat, and hence was good enough; the n‘mln
question was: Will it perform the necessary metailurgical,
physical or chemical reactions? Now that the latter has been
demonstrated beyond question for a large variety of pro-
cesses, the inevitable question naturally arises, will it pay to
use electric heat? To determine this it becomes necessary to
design and construct the furnaces so that they will have the
‘highest possible heat efficiency; that is, to reduce the in-
evitable heat losses to the least possible. This is of far
greater importance for electric furnaces than for those
using the combustion of fuel, as the cost of a unit of heat
is generally considerably greater when produced electric-
ally than when generated directly by combustion. Fuel
furnaces are, as a rule, so very wasteful that their design
is of little or no aid in designing electric furnaces. The
important problem of to-day, therefore, in connection with
electric furnaces, is that of their design and construction
so as to make them as perfect an engineering structure as
possible ; hence it falls into the province of the engineer as
distinguished from the chemist or metallurgist.

The study of the flow of heat through bodies does not
seem to have been given the attention which it deserves. A
postage stamp pasted on the fireside of a steam-boiler tube
will not even be charred by the flames, showing the existence
of an enormous resistance to heat flow on the outside of the
tube; a study of the phenomenon of the flow of heat showed
how the resistance can be diminished, resulting in a much
greater flow, hence increased steaming capacity.
cessive heat insulation of a g
sult in its destruction.

An ex-
as-engine cylinder would re-
The over-insulation of steam pipes,
which is said to Le quite common practice, results in the
Waste of more money for the coverin

g than the saving in
steam warrants,

All such engineering problems would be
simplified by giving this subject of the flow of heat more
attention. The lack of proper units and physical constants
for such calculations is doubtless responsible in part for the
neglect of due consideration of this branch of engineering.

In general,

there are two classes—resistance and arc
furnaces.

In the former the heat is generated in the in-
terior of a conductor, due to the resistance offered by the
material to the passage of a current through it. The ordin-
ary incandescent electric lamp is a simple illustration of the
generation of heat in this way. In the arc furnaces the heat
is generated by the passage of a current through a gap

*From a Paper read before the Engineers’ Club of
Philadelphia.

t The significance of this statement should be recog-
nized. Metallurgists are more and more being called upon
to display constructive ability.—Ed.
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formed kLetween the ends of two conductors; the bridging
of this gap by the current is called the electric arc. : The
ordinary arc lamp wused in streets and halls is a simple
illustration of the generation of heat in this way.

In the resistance furnace the current may be passed
through the material itself which is to be treated, or it maf}i,
be passed through a permanent near-by conductor, an
transmitted to the material to be treated by radiation, OB
duction, and convection.

When the heat is generated in the material itself, the
heating becomes very efficient, practically 100 per cent.. 3}5
all the heat is generated in the body itself, where it 1%
wanted. This is therefore.the most efficient method; it 18
also generally the most rapid, as no time is lost for the heat
to penetrate by the slow process of conduction, from the out:
side to the inside; it is all in the inside when it is generated,
and it can be generated very fast by simply increasing the
current. Hence in some respects it is the ideal method. As %ong
as the material remains solid, there is apparently no limit 12
the temperature which may be reached, for by continuing
the passage of the current, heat continues to be generated’
and if it cannot escape, it accumulates, thereby continually
raising the temperature until the losses equal the input:
This is the case in the graphite and carborundum furnace$;
in which exceedingly high temperatures are obtained, €stl’
mated to be from 2,300 deg. C. to 4,000 deg. C. (4,000 de8:
F. to 7,500 deg. F.)

If, however the material through which the current
passes becomes liquid, generally in an open channel, theré
is a very decided and sometimes very serious limit to the t€m"
perature which can bLe produced, for when the current
reaches a certain value, dependent on the cross-section and
the density of the material, a formerly unrecognized forc®
comes into play, which contracts the column of liquid un®
it is severed completely, and this, of course, interrupts the
current. This peculiar phenomenon was encounteré
studied, and described by the writer some years ago, A%
termed by him the “pinch phenomenon,” by which name -
is now generally known here and abroad. By submergff’g‘r
these channels of liquid deeply below the surface, the write?
found that this pinching force may not only be prevente
from interrupting the circuit, but may even Le used t0
cause the liquid in the confined channel to flow out of it 4°
quickly as it is heated, whereby it also produces much d;;
sired circulation. ~ Such a furnace, then, has the desiraP
qualities of one with solid registers, besides some “fw
qualities due to the rapid circulation of the heated liquid®

The characteristics of the arc furnaces are bl‘ieﬁy a%
follows: The temperature of the arc is always that of ?he
volatilization of the material of the electrodes between Whl‘;_
the arc plays, and as these are generally carbon or g12P
ite which have extremely high vaporization tempel‘aturesi
it follows that the temperature developed in such arc
naces are exceedingly high—generally far above what 1 o
quired.  This heat is, however, all generated in the as'
itself, and at the surfaces between which the arc Pla¥>’
hence it can reach the main body of the material t©
treated only by radiation, conduction, and convections
this necessarily takes time; the exceedingly high arc tuc
perature aids this. In heating liquids with an arc, ™ 7
of the enregy must necessarily radiate upward, hencefur_
not utilizied, and even tends to destroy the roof of the i
nace. Moreover, heating a liquid from the top s,urfacear
not the most rational way, as the heat travels downV e
with difficulty and quite slow]y’ hence taking time for tut’
heat to penetrate; this is also the case in open-hearth i
naces. The electrodes in arc furnaces are consumecd

s 1€
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therefore require continuous feeding, or else the arc ‘goes
out,

Some, and perhaps a considerable amount, of the
Flectric energy, for such furnaces is necessarily consumed
n VOlatilizing the electrode material, although part of this

Mmay e again recovered.

Heat g generated by the current in the electrode; this,
erally being at a lower temperature than the interior of
% e Urnace, flows out at the cold end. As long as the en.d
£ the electrode which is in the interior of the furnace is
$Ooler than the heated product under treatment, heat must
HECeSSarﬂy be abstracted from this product, and will flow
cutl througy, the electrode, thereby chilling the product.

S latter logs of heat could be stopped entirely if the hot

of the electrode were at the same temperature as the
‘ateq broduct, for heat will flow only when there is a differ-
cace of temperature. If therefore, the electrode is given
£, 4 cross-section and length that the heat generated .in

Y the current raises the inside end to the furnace tem-
D:Srature’ then this desired result of stopping this abstrac-
0 of heat from the furnace product will be accomplished.

F°‘Tmer '
angd |

gen,

practice had led to making the electrodes larger
arger, to keep them cool; this made them more and
°Te costly and more difficult to handle. They should have
N made smaller instead, so as to stop the loss of heat
Om the furnace product where it is wanted; the heat
igte;erat&d in the electrode costs les.s than in the furnace, as
ist:S ' be transmitted (as electric .encrgy) over a shorter
in ]ance. Such reductions in the size of electrodes result
mate:-qe annual savings, not only of power, but of elec.trode
Shac 1;‘115 also. And it increases the valuable available
Darte N the furnace by not chilling a more or less large
of the product.

Fo
ties g
on 3¢
Clajp,

tmerly it was claimed very positively by certain par-
at graphite was a worse material to use than carbon,
€ount of its much higher heat conductivity ; it was
®d to “chil] the product too much,” and therefore very
cful of energy.  The above analysis showed that this
s an €rror . as this <hilling may be entirely prevented
phitzr(i’per PToportioning ; and when thus proportioned gra-
S €ven less wasteful than carbon.

the ehse €Xplanation of this is that the n}inimum losses. and
the 4 et PIoportions do not depend on either th(? electrl.c or
betwee ™Mal conductivities alone, but on certain relatlorfs
brou N them, Neither property alone is a criterion. This
terig) tfout the surprising fact that the best ‘electrode ma-
I°Sseg’ TOm the standpoint of the least possible t?lectrode
the m *Md the small-st amount of elect-ode material. were
dhttor:taIS; and of these, copper, the best of all heat con-
troq Wag decidedly the most economical. Hence, elec-
Omy, >20uld be made of metals whenever possible, .if econ-
Tesig i POWer and material is an object. This gives ‘the
the are ¢ furnace ap important advantage Over those using
thanAltlhough» as a tule, electric heat is more expensive
Sibla oel Beat, vet in electric furnaces it is generally pos-
to reducapply the heat much more economically, and gre'atly
So that t(}: thevthfrmal losses,.by proper and careful design,
€ total cost of the thermal operation in many cases
Mogy oS less, and that is after all the deciding factor in
tberms. When a furnace is properly desigm.ad to reduce
Writer al.1°SSGS to the least possible, it is believed by the
Drese,, ot it Will soon be economical to replace some of the

Vory . el furnaces by electric furnaces for commercial

f’°m t ien When the electric power has to be purchased

torg in € Sunply iy, cities. There are, of course, other fac-

;lt“alit,, §0 8180, Such as the reduction of labor, the better
¢

oal) of € Mmaterials produced, the rapidity of heating,
Which shou'd be taken into consideration.
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COMPETITIVE CONDITIONS BETWEEN THE
OPEN-HEARTH FURNACE AND THE
BESSEMER CONVERTER.*

The progress of the open-hearth process may ke ex-
plained from different points of view. As far as raw ma-
terials are concerned, the converter requires a pig-iron the
composition of which must only vary within relatively slight
limits, and the economical production of which thus depends
on the natural conditions of deposits which are not met
with in all iron and steel districts. On the other hand,
the open-hearth process accommodates itself to very diverse
woiking formula, and the proportion of pig-iron in the
charge being capable of variation within the widest limits—
from 100 per cent. in" the ore process, where the charge
does not permit of scrap, but only of pig-iron with the cor-
respoading quantity of ore down to 30 per cent. and even
25 per cent. in the scrap process.

In the case of districts with ore moderately phosphoric,
giving a “bastard pig,” containing, for instance, 0.8 to 1
PEr cent. of phosphorus, it does not appear a priori im-
practicable to make basic pig by embodying in the charge
a calculated percentage of bhosphoric additions. Once the
p-ocess was permanently established for the whole of the
works (blast furnaces and steel works), such phosphoric
additions could naturally kte furnished by the scoria. of de-
phcsphorizatioq itself, The basic process is, therefore,
not necessarily limited to districts supplying ore of the
basic class, such as the minettes in Lorraine: whilst, on
the other hand, the Bessemer process is only possible when
hematite ores are available, The progressive diminution
of the reserves of hematite ores in the world consequently
tends to restrict more and more the possibilities of the
Bessemer, and, at the same time, those of the acid open-
hearth processes.

With due acknowledgments of the qualities of kLasic
Bessemer steel when properly manufactured, it must be
recognized that open-hearth steel presents, cceteris paribus,
a greater regularity of quality, and appears best suited for
certain manufacturers, such as boiler-plates, tyres, axles,
forgings, tukes etc., as well as for all pure and semi-pure
steels in general and special steels, The great elasticity
of the open-hearth process may also be pointed out. On
the other hand, the process is disadvantageous owing to
the relative slowness of furnace refining, and the price of
open-hearth steel is generally higher than that of converter
steel.  In this connection, the price of producer coal forms
an essential element in the cost of refining in the open-
hearth furnace.

The United States.—The contest in the United States
is limited to the Bessemer and open-hearth processes, the
latter gaining on the former yvear by year. Two principal
facts dominate the situation. On the one hand there are
the growing demands on the part of consumers (particularly
by the railways) from the standpoint of the purity of the
metal, and on the other the content of phosphorus in the
red hematites from Lake Superior. These great deposits—
which have already yielded over 300,000,000 tons, and the
reserves of which are still estimated by the United States
Geological Survey at 3,500,000,000 tons, furnish about three-
fourths of the American production of iron ore. The de-
posits, moreover, constitute the most important Teserves, in
the country, as the resources at present available are only
estimated (the Stockholm Congress of Applied Geology) at
4,250,000,000 tons for the whole of the United States, of
which the Lake Superior district is -credited with 82 per

*Bul'et'n cf the Société del’ Industrie Minerale.
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cent. But these deposits furnish an -increasing proportion of
non-Bessemer ore; that is to say, too phosphoric for the
manufacture of pig-iron for the acid Bessemer process. It
is known that the maximum phosphorus content allowed in
the ore in America, for Bessemer treatment has been 0.044
per cent. for a long time past, which, with a yield of 50
per cent. of iron corresponds to about 0.09 per cent. in the
pig-iron and o.1 per cent. in the steel. The tonnage of
Bessemer steel rails supplied in 1910 was only 1,049,000
tons, as compared with 3,434,000 tons in 1907, whereas the
quantity of basic open-hearth rails, which was only 257,000
tons in 1907, rose to 1.743,000 tons in 1910.

Thus, through the natural conditions of the ore de-
posits and the greater exigencies of consumers there 15, a
progressive diminution of the possibilities of the converter
to the advantage of the basic open-hearth furnace, which
has for several years furnished more than one-half of the
production of steel. As for the acid open-hearth process,
which depends on the scrap market, its prospects are most
restricted. It is usually reserved for the manufacture of
pure and semi-pure steels, with pig-iron having a very small
content of phosphorusé—muwch purer than those readily used
with the Bessemer process. Thus its percentage seems
likely to decrease.

Whether the basic converter will ever be established in
the United States seems more than doubtful. The principal
ore deposits do not yield basic ore, and the non-Bessemer
hematites from Lake Superior, which are too impure for the
acid converter, are much to0 poor in phosphorus for . the
manufacture of pig-iron for basic, conversion. Suitable
ores could only be found in some secondary deposits of rela-
tively low production and limited reserves. Moreover, none
of them appears to possess hitherto the regularity of phos-
phorus content which characterizes the oolitic deposits in
Lorraine, and which constitutes a condition which is sO
essential for the economical manufacture of basic pig-iron.
Tt therefore does not seem in the present condition of the
deposits that the basic process is destined to play an im-
portant part in the American iron and steel industry.

Cermany and Luxemburg.—The situation in Germany
and Luxemburg is very different. The perdominance of the
basic process is explained when it is considered that four-
fifths of the iron ore produced in the Customs Union, the
total of which amounted to 28,700,000 tons in 1910, are
yielded by Alsace-Lerraine and Luxemburg; that is to say,
by the minette region which exclusively supplies basic ores.
Excluding the annexed portion of Lorraine and the Grand
Duchy of Luxemburg, Germany proper scarcely furnishes
from 35,000,000 to 6,000,000 tons, and one of her most. pro-
ductive deposits—that of Ilsede—yields basic ore. - The out-
put of ore in Germany, including Luxemburg, is consider-
ably less than the consumption, and the difference Letween
the two figures tends to increase in the direction of grow-
ing imports. In 1910 the production reached 28,710,000
tons, the imports 9,817,000 tons, the expOrts 2,953,000 tons,
and the total consumption 35,574,000 tons.

The excess of imports over the exports of iron ore Te-
present at present about one-fifth of the consumption as
compared with one-seventh three years ago. Sweden re-
mains the principal country from which ore is imported into
Germany, and is followed rather closely by Spain, but the
progress made by imports from France has been Tapid:
they now form 18 per cent. of the total imports as con-
trasted with 9 per cent. three years ago, and it is possible
that they will occupy the first position in the course of a
few vears. But these imports originate almost entirely from
the Briey basic, or minette district. As far as the Swedish
ores are concerned, they are mostly phosphoric magnetites,
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which are largely used by the Westphalian works for . the
enrichment of their basic charges. The most important
deposits in Sweden, both from the point of view of present
production and that of the known reserves. are, moreovel
those of phosphoric ores. But their importance is secondary
as compared with the minette district, the output of which
was 36,182,000 tons in I9IO, and the Tecognized resources
of which are estimated at over 5,000,000,000 tons.  Thesé
deposits, which constitute the largest reserves of ore in the
world, assure a brilliant future for the basic process bot
in France and Germany, including Luxemburg.

The production of ore in Luxemburg rather tends t°
decrease, and that of Lorraine progresses slowly, but that
of Meurthe and Moselle is growing with enormous raPidit.y
owing to the development in the Briey basin. However, 1
the increase in the output in the minette district should 1?e
considerable in the near future, the percentage of basit
Bessemer steel can hardly increase very much at the o
pense of that of open-hearth steel. It seems, indeed, that
for Germany and Luxemburg the state of equilibrum may
be substantially reached between the basic Bessemer an
the open-hearth processes, which divide nearly the Who.le
of the production of raw steel. The importance of the act
processes is at present practically nil, being 1.1 per cent
for acid open-hearth and 1.3 per cent. for acid Bessemerl, 28

compared with 37.3 per cent. of basic open-he y
and 60.3 per cent. of basic Bessemer. On the ©°F
hand the development of the basic  process involves

2 5
co-relative development of the open-hearth (scrap) proces

for the utilization of rolling-mill waste. On the other hand:
the open-hearth furnace, working with a high Per‘centage
pig-iron, is gaining increased ground even in German®
owing to the improvements recently introduced in th?
methods of working, and the advantages offered by the 2L
cess in districts which only yield bastard ores.

—-

STEEL CASTINGS.

o ) : €
A lecture on ‘‘Steel (Castings’” was delivered before &

London branch of the British Foundrymen’s Association
Mr. H. Brearly, of the Brown-Firth Research Laborawry,
Sheffield. e
The lecturer pointed out that the coarse crystalline a:;
pearance which the fracture of a steel casting was supp© !
to have was not now a sufficient distinction between e
ings and forgings. Examples of the coarse crystallirze frarc
tures of steel cast in sand moulds and slowly cooled W y
exhibited, and also illustrated by lantern slides, S 5
side with portions of the same casting after heat-tfeatfnel-ls,
The exposed fractures of the latter were in all respects o 2
tinguishable from well-wrought forgings. The lecture wal
mainly devoted to the processes involved and the struct?
changes taking place between these two extremes.

t.

; il
The lecturer emphasized the workshop value of Ca;‘;nd

observation of fractured and prepared surfaces with 2 thes
lens or any other available magnifying outfit; 3% Jer
showed by a series of low-power photographs the WOl ine
fuly perfect structure of the interior of separate crystaeclc5
grains of mild steel. By the same means the < ;
arising in and about the crystalline grains Were
started, and a clear impression conveyed of the otjects
attained by annealing.

The portion of the lecture which dealt with the
of unannealed steel castings was well illustrated 4 lec
veyed a clear Teason for their erratic behavior. (ing®
turer thought it. highly undesirable that unanneal %

dem0”

frag ility
Y
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shf’“ld‘be brought into any kind of service where trustwor-
thinesg 55 called for; and showed, quite apart from the
Question of cooling stresses, how they might be expected to
fai) and how the important question as to whether or not
4 Casting haq been successfully annealed could be deter-
m{ned by simple means. The main object to be accom-
S(l);srhed by annealing was said to be th(».: elimination of tI'le
Stat:e crystalline structure, due to cooling from the liquid
: Od’ anfl the s'ubstlt.utlon of a muc.h. finer structure by me-
A S which xlzaneq with the comeSltlon of the §teel. Some
in inzlear slides illustrated the hindrances, V\.’hlch occurre.d
objent ontrollable ways, and prev.ented the attainment of this
CrYStai and Jled also to that kind of Tupture between the
s known to the foundrymen as pulling.

solidTEte pulling of met.al as it passed from .the fluid to the
- i;,silte Was only 1.3r1eﬂ?r ref.erred to, and illustrated by'a
chily . alnces occurring in S.IHTDIG shapes usually cast Tn

o cu d'S; but more ‘attentlon was.pald .to the x'nanner in
Selyeg taStlngs of varying crO'Ss-sectlor} might bring them-
to atmoo an .urmmcly end during cooling from a red heat
very tricslfhe'nc t.emperatures. . Alloy steels appeared to be
Or the y y 'ln. this respect, which accounted to sor'n.e extent
= sa»ndnwxlhlngness of many manufacturers to utilize them
difp 1 castings. It wo'uld appear, however, that t‘he
teuiirent S were of such a kind as could be overcome by in-

€aTe and close observation.

—eea>eo——

IRon AND STEEL INDUSTRY IN BRAZIL,

) A dzrroe has been passed in Brazil which grants power
T: e
establish. Thun, or to a company which he may form, to

in the municipal district of Ouro Preto, Minas
Dig.irg, :laSt furnac«?s capable of produ‘cing 50,000 tons of
ong untilnnually. this amount  to be mcr.eased by 10,000
Plant i 1a yearly capacity of 100,000 tons is reached. The
oy 5 4's0 to be suitable for the manufacture of rolled
Certa; Steel.  The contract provides for the granting of

n s ?
N ‘tf“e privileges for the encouragement of the iron
eel Industry in Brazil.

Fraes,

. ——
QUEBEC’S LANDS AND FORESTS REPORT.

3:,2;1;he 'otal revenue of lands and forests amounted to
Pro ,n,‘)zg, States the Minister of Lands and Forests of the
tioy toce i Quebec, Honorable Jules Allard, in his introduc-
Ung Oa Tecently published report, for twelve months ending
hrou .> 10I11. The ground rents due on timber licenses
licez_xse o $221,215; the dues on timber <cut under such
try iI;te 21,710; penalties for infringements $44,730; ac-
e tot Test 87,708, and bonuses on transfer $31,444, mak-
the ¢ 1 al of 81,126,007. On account of greater production
Prey; uspage dues brought in nearly $85,000 more than in the
Thl'ou Year, although the new tariff was not yet applicable.
anq algg 1. - 'DCrease in stumpage dues and ground rents
the ing Y Teason of the rapid settlement of the public lands,
Ment is :ter of Lands and Forests reports that the depart-
SXpep, ituure of a yearly revenue of nearly $1,500,000. The
:‘5,52 ::_ of the _department includes $8s,000 for surveys,
4 try °°lpr°teCt10n against fire, and $4,000 for the For-
Mger, oy The salaries and disbursements of forest
Penses o (OUNted to $23,546. Woods and forests general ex-
Ounted to $36,199.
: a::a under license during the year amounted to
'r:9'406 cub; € miles, The amount of square timber cut was
Ss ” < fe_et- The cut of spruce, hemlock, balsam, cyp-
% totalled, White birch and poplar, saw logs and boom tim-
498,624,000 feet b.m. The cut of white pine and
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other varieties of saw logs and boom timber amounted to
154,420,708 feet b.m. The cut of red pinc, saw logs and
boom timber, amounted to 21,623,970 feet b.m. The cut of
white pine 11 inches and under for saw logs amounted to
62,112,014 feet b.m. The quantity of poles cut was 203,586
linea] feet. The cut of pulpwood amounted to 345,206 cords
of 128 cubic feet. Of this quantity 180,803 cords were shipped
out of Canada. The cut of firewood was 3,808 cords. Rail-
way ties were manufactured to the number of 608,429, and
pickets to the number of 100,734. The cut of shingles
amounted to 8,373,000. Spool wood was cut to the extent
of 8,081 cords. Of posts and rails, the output was 44,372
pieces, and 755 cords of lathwood were manufactured,

— e

ENGINEERING NOTES.

St. Lambert, P.Q.—The Montreal Harbor Board did
not encourage the proposal of this municipality regarding
the extension of the sewer from St. Lambert.

Saskatoon, Sask.—The municipal filtration plant is now
ready for the placing of the sand on the filter beds. It is
expected that the plant will be in operation by May 1st
next. .

North Vancouver, B.C.—This municipality have com-
menced construction work on a new Teservoir. Rice Lake
is being converted for water storage in connection with this
project.

British Columbia.—A start has been made on the scheme
to reclaim 14,000 acres of fine land in the lower Fraser
Valley, south of New Westminster. The cost will be
$135,000.

Saskatoon, Sask.—There is serious talk of a forestry
station being established near this city. The Dominion
Government have allowed $20,000 in the supplementary
estimates for this purpose.

Toronto, Ont.—The municipal council have taken the
first steps toward the consideration of a new source of
water supply for this city. Certain membkers of the muni-
cipal department have prepared a scheme that is expected
to do away with the intake, as used at present, and the
filtration plant. The plan is to dig a well on the lake
shore and allow it to fill with water. The water having
filtered through several hundred feet of sand before it
reached the well, would be as pure as the most elaborate
plan of filter beds could make it. From the well the water
would flow to the pumping station at the foot of John Street
by gravitation, as it does now from the intake in the lake.
It is proposed to have the well from 70 to 100 feet deep,
according to the distance required to reach rock-bottom. It
will e 50 feet in diameter and will be covered. The well
will be simply a big iron pipe faced with concrete. The
water will filter into the tank from the bottom. It is esti-
mated the cost of such a well would be $100,000, and that
it will supply 18,000,000 gallons of pure water per day.
Petrolea and London have tried the plan with great success.

——— -

PERSONAL.

Mr. T. H. Bryson, of Pembroke, Ont., has been ap-
pointed . municipal engineer of Brockville, Ont,

Mr. Albert S. Goodeve, M.P., has been appointed to the
Board of Railway Commissioners for the Dominion of
Canada.

Mr. Lea, waterworks engineer for the city of Vancouver,
B.C., has been granted a leave of absence and will seek a
return of his health in the eastern portions of Canada.
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Mr. Frederick L. Rigg8s has been appointed to the posi-
tion of secretary of the Civic Guild. Mr. Riggs is the
manager of the Imperial Construction Company, Quebec
Bank Chambers, Toronto.

Mr. GCeorge E. Herrmann has been appointed to the
management of the Vancouver branch of the engineering
firm of Robert W. Hunt and Company, Ltd. The address
of the new offices is 415 Bank of Ottawa Building.

Mr. Arthur Scott has been appointed manager of the
Dominion Steel Company. Mr. Scott is a graduate of Mc-
Gili University and has had considerable experience with
the chemistry of iron and steel and substances used in their
manufacture.

Mr. John A. Bensel, M. Am. Soc. C.E., state engineer
of New York, on March 25th delivered an illustrated lecture
on ““The Construction and Maintenance of the State Roads
of New York” before the graduate students in highway
engineering at Columbia University.

. Messrs. A. W. McGonnell, B.A., Sr., and Stanley Make-
peace', B.S., have formed a partnership and will enter the
Practlce of architecture with their offices in the Kent Build-
ing, Toronto. ~Mr. McConnell was lecturer in architecture
at the University of Toronto, and Mr. Makepeace was a

member of the late firm of Makepeace and Makepeace
Syracuse, N.Y. :

—_———ea-o————

COMING MEETINGS.

CANADIAN INSTITUTE.—198 College Street, Tor i
r —19¢ s onto. Saturday Evenin
}I;;ctures. 8 p.m. Aprx{ 13th,—" Lantern Experiments on Reactiox inv N:mg-
mogeneous Systems,” by Prof. Kenrick, Toronto University. April 20th—

‘“ Chemical Interpretation: i S
Ao anterpre ions of Vital Phenomena,” illustrated. Prof. Leathes.

THE CLEVELAND ENGINEERING SOCIETY.—S i i

. .—Special Meeting, Tuesday,

ﬁgx;: %g;g't':’?:‘.:,p(}}lalmbter tog)Cgmge;ce Bldg., Cleveland, O. 'STgel :f:i =xitys
ustrated), obt. R. Abbott, i i

Peerless Motor Car Co. F.W. Bleard. Secretat(-]:f e i s g

ONTARIO MUNICIPAL ASSOCIATION.—Annual i i
3 4 — tion will be held
in the City Hall, Toronto, on June 18th and 19th ulsmconven A
Mr. K. W. McKay, County Clerk, St. Thomas. Ont. St ol

e o o

ENGINEERING SOCIETIES.

CANADIAN SOCIETY OF CIVIL ENGINEERS.—413 Dorchester St
I . eet
West, Montreal. President, W. F. TYE: Secretary. Professor C. H. McLeord.
VICTORIA BRANCH—Chairman, F. C. Gamble ; Secretary-Treasurer, R. W.
Macintyre
QUEBEC BRANCH—Chairman, P. E. Parent; Secret S. li
ings held twice a month at room 40, City Hall. <l i e
TORONTO BRANCH—96 King Street West, Toronto. Chai T C i
- . s T. C. Irving :
Acting Secretary, T. R. Loudon, Universit of T g o
of the month at Engineers’ Club. 4 i s v g
MANITOBA BRANCH—Secretary E. Brydone Jack. Meets ever: i
1 5 : < y first and third
s:éday of each month, October to April, in University of Manitoba, Winni-
VANCOUVER BRANCH—Chairman, Geo. H. Webster: S t H. K
Dutcher, 319 Pender Street West 3 uver i Bgineriag part-
Sect Uhiversits: 1 est, Vancouver. Meets in Engineering Depart-
OTT]AWé& Blk?ANCH—
77 Sparks St. Ottawa. Chairman, S. J. Chapleau, Ottawa; Secretar
) v 8., ' S Y,
H. c\,hctor Brayley, N.T. Ry., Cory Bldg. Meetings at which papers are
read, Ist and 3rd \Wednesdays of fall and winter months; on other Wednes-
day nights in month there are informal or business meetings,

MUNICIPAL ASSOCIATIONS

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

UNION OF ALBERTA MUNICIPALITIES.—President, H. H. Gaetz, Red
Deer, Alta.; Secretary-Treasurer, John T. Hall, Medicine Hat, Alta.

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

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

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

UNION OF SASKATCHEWAN MUNICIPALITIES.—President, Mayor
Bec, Lemberg; Secretary, Mr. Heal, Moose Jaw.

UNION OF BRITISH COLUMBIA MUNICIPALITIES.—President, Mayor

Planta, Nanaimo, B.C,; Hon. Secretary-Treasurer, Mr. H. Bose, Surrey
Centre, B.C. T .
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CANADIAN TECHNICAL SOCIETIES

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

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

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

BRITISH COLUMBIA LAND SURVEYORS’ ASSOCIATION.—Pr_eside“t'
W. S. Drewry, Nelson, B.C.; Secretary-Treasurer, S. A. Roberts, Victoria, B.L:

BUILDERS' CANADIAN NATIONAL ASSOCIATION.—President, E- T
Nesbitt ; Secretary-Treasurer, J. H. Lauer, Montreal, Que.

CANADIAN ASSOCIATION OF STATIONARY ENGINEERS.—Preside":'
Wm. Norris, Chatham, Ont.; Secretary, W. A. Crockett, Mount Hamilton, Ont

CANADIAN CEMENT AND CONCRETE ASSOCIATION.—President, PetS’
Gillespie, Toronto, Ont. ; Secretary-Treasurer, Wm. Snaith, 57 Adelaide Stree
Toronto, Ont. B

CANADIAN CLAY PRODUCTS’ MANUFACTURERS’ ASSOCIATION'
President, W. McCredie ; Secretary-Treasurer, D. O. McKinnon, Toronto

CANADIAN ELECTRICAL ASSOCIATION.—President, N. W. Ryerso™
Niagara Falls ; Secretary, T. S. Young, Canadian Electrical News, Toronto:

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

CANADIAN GAS ASSOCIATION.—President, Arthur Hewit, Geneft!
Manager Consumers’ Gas Company, Toronto; J. Keillor, Secretary-TreaS“'e
Hamilton, Ont. o

CANADIAN INDEPENDENT TELEPHONE ASSOCIATION.—Preslde“Zi
W. Doan, M.D.. Harrietsville, Ont. ; Secretary-Treasurer, Francis Daggern
Richmond Street West, Toronto.

CANADIAN MINING INSTITUTE.—Windsor Hotel, Modtreal. Presidet'j:
Dr. A. E. Barlow, Montreal; Secretary. H. Mortimer Lamb, Windsor Ho
Montreal. . don

CANADIAN PEAT SOCIETY.—President, J. McWilliam, M.D., qundig,.
Ont.; Secretary-Treasurer, Arthur J. Forward, B.A., 22 Castle But
Ottawa, Ont. e

THE CANADIAN PUBLIC HEALTH ASSOCIATION.—President-wa.
Charles A. Hodgetts, Ottawa ; General Secretary, Major Lorne Drum, tta

CANADIAN RAILWAY CLUB.—President, A. A. Goodchild; Sec"etaﬂ'
James Powell, P.O. Box 7, St. Lambert, near Montreal, P.Q. old
1 i

CANADIAN STREET RAILWAY ASSOCIATION.—President, D- McD"treet,
Manager, Montreal Street Railway; Secretary, Acton Burrows, 70 Bond S
Toronto. oW

CANADIAN SOCIETY OF FOREST ENGINEERS.—President, Dr- Fev':;;.
Toronto. ; Secretary, F. W. H. Jacombe, Department of the Interior, Otta

- qent
CENTRAL RAILWAY AND ENGINEERING CLUB.—Toronto, P!‘esiﬁﬂy

G. Baldwin : Secretary, C. L. Worth, 409 Union Station. Meets third Tu
each month except June, July and August.

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

EDMONTON ENGINEERING SOCIETY.--President, J. Chalmers;
ary, B. F. Mitchell, City Engineer's Office, Edmonton, Alberta.

ENGINEERING SOCIETY, TORONTO UNIVERSITY.—Presidents
Ritchie ; Corresponding Secretary, C. V. Ross.

ENGINEERS' CLUB OF MONTREAL.—Secretary, C. M. Strange,
Hall Square, Montreal. idents

ENGINEERS' CLUB OF TORONTO.—9% King Street West. Pf‘;ﬁ,enins
Willis Chipman ; Secretary, R. B. Wolsey. Meeting every Thursday
during the fall and winter months. KaPP;

INSTITUTION OF ELECTRICAL ENGINEERS.—President, Dr, Gé,-etar)"
Secretary, P. F. Rowell, Victoria Embankment, London, W.C. Hon. S
Treasurer for Canada, Lawford Grant, Power Building, Montreal, Qué-

afr
INSTITUTION OF MINING AND METALLURGY.—Presideﬂt'beﬁrs of
Taylor ; Secretary, C. McDermid, London, England. Canadian me'lf{‘ Mille"
Council :—Prof. F. D. Adams, J. B. Porter, H. E. T. Haultain and W+ &
and Messrs W. H. Trewartha-James and J. B. Tyrrell.

INTERNATIONAL ASSOCIATION FOR THE PREVENTION OF S
—Secretary R. C. Harris, City Hall, Toronto.

MANITOBA LAND SURVEYORS.—President, George McPhillips
ary-Treasurer, C. G. Chataway, Winnipeg, Man. Miﬂ‘s'
NOVA SCOTIA MINING SOCIETY.—President, T. J. Brown, Sydney :

C. B.; Secretary, A. A. Hayward. ; J,N
NOVA SCOTIA SOCIETY OF ENGINEERS, HALIFAX.—,P".‘*S'g:': offic®!

MacKenzie; Secretary, A. R. McCleave, Assistant Road Commission

Halifax, N.S. presideat:
ONTARIO PROVINCIAL GOOD ROADS ASSOCIATION-T- Whith¥!

Major. T. L. Kennedy; Hon. Secretary-Treasurer, J. E. Farewell

Secretary-Treasurer, G. S. Henry, Oriole. speight'
ONTARIO LAND SURVEYORS’ ASSOCIATION.—President, T. B

Toronto: Secretary, Killaly Gamble, 703 Temple Building, Toronto- Boﬂth’
THE PEAT ASSOCIATION OF CANADA.—Secretary, wm. J. we

New Drawer, 2263, Main P.O., Montreal. cret“"’"
PROVINCE OF QUEBEC ASSOCIATION OF ARCHITECTS.—S¢ 7

J. E. Ganier, No. 5. Beaver Hall Square, Montreal. 3 Re#
REGINA ENGINEERING SOCIETY.—President, A. J. McPhersot:

ottawd’
gecret”
3.8

g Bea?®

MOKE"

gecret

ind’

Secretary, J. A. Gibson, 2429 Victoria Avenue, Regina. i dents va,'
ROYAL ARCHITECTURAL INSTITUTE OF CANADA.—Presr s ped
Baker, F.R.I.B.A., Toronto, Ont. ; Hon. Secretary, Alcide Chaussé
Hall Square, Montreal, Que. Stc"”rt'
ROYAL ASTRONOMICAL SOCIETY.—President, Prof. Louis B: 4
Toronto ; Secretary, J.R. Collins, Toronto. p.-esid‘"t"
SOCIETY OF CHEMICAL INDUSTRY.—Dr. A. McGill, ottawa y
Alfred Burton, Toronto, Secretary. it yN!
UNDERGRADUATE SOCIETY OF APPLIED SCIENCE, Me
VERSITY.—President, J. P. McRae ; Secretary, H. F. Cole. dent !
e

WESTERN CANADA IRRIGATION ASSOCIA’l'}ON-—-"""ens .
Pierce, Calgary ; Secretary-Treasurer, John T. Hall, Brandon, Man- sgcf’t:gf
WESTERN CANADA RAILWAY CLUB.—President, R. R N:\;}.’dﬂhav. eX
W. H. Rosevear, 115 Pheenix Block, Winnioeg. Man. Second g
June, July and August, at Winnipeg.
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' CONSTRUCTION NEWS SECTION

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

PLANS AND SPECIFICATIONS ON FILE.

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

4-11  Grading, sanitary sewers, cement

walks, etc., Lethbridge, Alta........ (P. & S.) 3-14
4-15 Cement sidewalks, Battleford, Sask. ..(P. & S ) 44
4-30 Tunnel sewer, Edmonton, ‘Alta. = 2.0 o i (S.) 4-4

(Battleford and Lethbridge plans and specifications are
on file at The Canadian Engineer Office, 820 Union Bank
Building, Winnipeg.)

——a-e—

TENDERS PENDING.

—

In Addition to Those in this Issue.

Further information may be had from the issues of The
. Canadian Engineer referred to,

Tenders
Place of Work. v, Close: Issue of. Page.
Battlef)rd, Sask., laying cement
sidewalks oo bl S TAT T e ADE. S 68
algary, Alta., concrete struc-
EUTES: 7 2 s Bt et May 1. Mar. 28. 70
Calgary, Alta., designs for aque-
dicty-< e Thleele Rl e e ) May 1. Feb. 22. 70
Calgary, Alta., steel highway
BEId TS SRS b e el Apr. 1s. Mar. 14. 68
Edmonton, Alta., tunnel sewer o «<ADE.. 30, ADL. g 72
oderich, Ont., extension to
breakwater and dredging ..Apr. 1s. Mar. 21. 70
Halndton, Ont., water works ex-
BN cion o s Apr. 10. Mar. 28. 72
Holland  Island, BiC, " lights
Rolise =) T 4 e Apr. 20. Mar. 21. 60
Kentville, N.S., academy build. .
T RO B e S A e Apr. 1. Apr. 4. 56
Little Pines, Sask., school house,
FELGERE 1 i Y R U A May. 6. Apr.. . 4. 60
Lethbrid,[.,re, Alta., grading, sani-
L: tary sewers, etc.  ........ Apr. 11. Mar. 14. 70
1on’s  Head, Ont., extension
L Elares ol e HEEIEA Apr. 16. Mar. 28. 60
O0don, Ont., cast iron pipe...... Mar. 28. 72
Medicine Hat, Alta., church ....Apr. 12. Mar. 28. 50
90se Jaw, Sask., water-tube
M Boilers, ‘ote.. ... iisucin. Apr. 17. Mar. 28. 50
00se Jaw, Sask., supply of :

M OIS o) e L s sl Sy Apr. 13. Mar. 21. 50
90se Jaw, Sask., cast-iron pipe

M BadUSpecials’ . e N Apr. 15. Apr. 4. 74
0se Jaw, Sask., sewer pipe and

M RRREIals e o e Apr. 1s. Apr. 4. 74
OCey, Ont., alterations to In-

" dustrial School ........... May. . 1. ADt.. - 4. 6o
Pe RNEs Ont., coal'™ | Lo i Apr. 10. Mar. 28. €o
po.nthton, B.C., power station..Apr. 18.  Apr. 4. 60

Mt Atkinson, B.C., concrete
B, 0. iiinda bl Apr. 20.  Mar. 21. 60

Bt Grey, B.C., plans for uni.

L I S July 31.  Feb. 7 60

NCe  Albert, Sask., outfall ‘
P e T Apr. 15, Apr. 4 74

t Arthur, Ont., fire alarm,
Re e Lo s i Apr. 15. Apr. 4. 72
Na,: Sask., water collecting
PIDE lines, etc.  ....;.oren.. Apr. 12. © Apr. 4 74
éa: Ont., wharf and dredging
By Apr. 18. Mar. 28. 6o
Skay

%on, Sask., sewer pipe JJApr. 19! LMY AR T

St. Boniface, Man., sewer ..... Apr. 15. Mar, 28. 60
St. Jerome, Que., hydro-electric

installations: sed il Feb. 7. 68
Sudbury, Ont., sewers, etc. ....Apr. 17. Mar. 21. 6o
Swan River, Man., steel bridge.Apr. 22. Apr. 4. 74
Toronto, Ont., St. Alban’s Ca-

thedrall -5 0 SIS SRR, Apr. 22. Apr. 4. 60
Torcnto, Ont., concrete walks -wApri-10. Mar. 28. 6o
Winnipeg, Man., asphalt wagons.Apr. 15. Apr. 4. 72
Winnipeg, Man., machine shop..Apr. 18. Mar. 28. 60

—_—1p— ——
TENDERS.

Arborg, Man.—Bulk tenders will be received up till May
Ist, 1912, for all of the works and materials required in the
erection and completion of a two-roomed school, Arborg. J.
P. Palsson, Secretary-treasurer, Arborg, Man.

Calgary, Alta.—Tenders will be received at the office of
the Canadian Pacific Railway Division Fngineer, Calgary,
up to noon of April 1s5th, 1912, for the placing of contracts
for subway at Ninth Avenue East, Calgary. Form of tender
at Assistant Engineer’s office, Strathcona, and Chief Engineer
Winnipeg, also N. E. Brooks, Canadian Pacific Railway Divi-
sion Engineer, Calgary.

Calgary, Alta.—Tenders will be received at the office of
N. E. Brooks, Canadian Pacific Railway Division Engineer,
Calgary, up to noon of April 22nd, for the placing of concrete
for overhead bridge at Anthony Street, Strathcona. Forms
of tender at this office, also at Assistant Engineer’s office,
Strathcona, and Chief Engineer, Winnipeg.

Calgary, Alta.—Tenders will be received up to noon of
April 15th, 1912, for the erection of approximately 118 miles
of single circuit telephone line in the Eastern Section of the
Canadian Pacific Railway Company’s Irrigation Block. Full
particulars may be had on application. A. S. Dawson Chief
Engineer, Canadian Pacific Railway, Calgary.

Edmonton, Alta.—Tenders will be received by the City
Commissioners until April 3oth, 1912, for the construction
of a reinforced concrete sewer. (See Advt. in Canadian
Engineer).

Hamilton, Ont.—Tenders will be received. at the offices of
Munro and Mead, Architects, Hamilton, up till noon, April
12th, 1912, for the various trades required in the erection of
a Public school at Burlington, Ont. Plans and specifications
may be seen at the offices of the Architects and also at the
office of Mr. Blair, Burlington.

Macdonald, Man.—Tenders will be received by H. Grilk,
secretary-treasurer, Municipality of Macdonald, until noon on
Wednesday, April 24th, 1912, for the grading of ahout 40
miles of roads in the Municipality of Macdonald, .location of
which may be seen at the clerk’s office, Sanford.

Macklin, Sask.—Tenders for the construction of a four
room brick school building, will be received up to April 16th,
1912. Plans, etc., at J. F. Cairns’ hardware store, Saskatoon.
A. W. A. Corscadden, secretary-treasurer, Macklin, Sask.

Municipality of St, Paul, Man.—Tenders will he received -

until April 18th, 1912, for the draining and grading to the
East two mile road, the Hoddinott road, the East Main road,
and the West Main road. Plans, etc., at the Municipal
Office at Birds’ Hill, .or at the office of the Highway Commis-
sioner, Parliament Buildings, Winnipeg., W. Gorman, Secre-

" tary-Treasurer, Rural Municipality of St. Paul.

Ottawa, Ont.—Tenders for the construction of a concrete

retaining wall at Long Branch Rifle Range, Toronto, will

be received up till noon of April 15th, 1912, Plans, etc., at
the offices of the General Officer Commanding 2nd Division,

215 Simcoe 'Street, Toronto; and ‘the Director of ‘Engineer

Service§, Department of Militia and Defence, Ottawa. Eu-
gene Fiset,Colonel,” Department Minister, Department of
Militia and Defence. : ..+ . .- AT b e e Pig

o
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Ottawa, ont.—Tenders will be received until April 3oth,

. 1912, for the erection of a lifeboat house and dweiling com-

bined, at Bay View, N.S Plans, etc., at the ofiice O
Johnston, Deputy-Minister, Department of Marine an
Fisheries, Ottawa, and at post offices, Dighy, Annapolis, Yar-
mouth, Weymouth, and Westport.

ottawa, ont.—Tenders will be received until April 22nd,
1912, for the construction of an 8o-ft. single screw steel tug.
Plans, etc., at the office of J. G. Sing, Esa., District Engineer,
Confederation Life Bldg., Toronto; J. L. Michaud, Esd.,
District Engineer, Merchants’ Bank Building, Montreal; G
G. Scovil, Esa., Superintendent of Dredges, St. John, NiB3
and G. M. Graham, Esd., Superintendent of Dredges, New
Glasgow, NS, RiC Desrochers, Secretary, Department of
Public Works, Ottawa.

ottawa, ont.—The call for tenders, for the construction
of a wharf and for dredging basin at Sarnia, Ont., has been
cancelled. R. C. Desrochers, Secretary, Department of
Public Works, Ottawa.

Ottawa, ont.—Sealed tenders for improving lower extreme
to Lock No. 15, will be received until April 26th, 1912, ad-
dressed to L. K. Jones, Secretary Department of Ra‘lways and
Canals, Ottawa. Plans, etc., at the office of the Chief Engi-
neer of the Department of Railways and Canals, Ottawa, an
at the office of the Resident Engineer of the Ontario-St.
Lawrence Canals, Ottawa.

Ottawa, ont.—Tenders for alterations to interior fittings,
post office, Guelph, Ont., will be received at the office of R.
C. Desrochers, Secretary, Department of Public Works,
Ottawa, until April 17th, 1912 Plans, etc., can be seen on
application to Mr. R. McLeod, caretaker, public building,
Guelph ; Mr. T. A. Bastings, Clerk of Works, Postal Station
F, Toronto; and at the Department of Public Works, Ottawa.

Ottawa, ont.—Tenders will be received until April 22nd,
1912, for interior fittings, Post Office and Customs, EsseX,
Ont. Plans, etc., with Mr. J. Laing, Clerk of Works, Essex;
Mr. T. A. Hastings, Clerk of Works, Postal Station R EO%=
onto, and office of R. C. Desrochers, Secretary, Department of
Public Works, Ottawa.

Penticton, B.C.—Tenders will be received until April
18th, 1912, for excavation, backfilling for, and making about
seven miles of concrete pipe 18 inches diameter, including
furnishing and hauling of materials; and hauling and laying
of about two miles of lo-inch and 12-inch high pressuré steel
pipe, having partly flanged and partly ball and spigot joints.
(See advt. in Canadian Engineer).

Regina, gask.—Sealed tenders for electrical apparatus
and supplies will be received by the City Commissioners,
City of Regina, until noon of April zoth, 1912, for Sections
¢ to 5, and until noon of May 1sth, 1912, o1 Sections 6 to 9.

(See advertisement 1n Canadian Engineer.)

saskatoon, sask.—Tenders will be received for all trades
up to 2oth April, 1912, for the erection of a residence and
garage 0D Spadina Crescent for Chas. R Hill, Esq. Plans
and specifications at the office of Messrs. Thompson &
Crockart, architects and civil engineers, Masonic Temple,
Saskatoon.

stratford, Ont.—Tenders will be received until April 15th,
1912, for mechanical filters, g.ft. diameter by 20-ft. long, Wi
all pipes, 10S€s and fixtures. ull particulars may be ob-
tained from W. H. Trethewey, Stratford, Ont.

stratford, ont.—Tenders will be received until April
22nd, 1912, for approximately 32,000 sq. yards of yavements.
Specifications, etc.,” may be obtained on application to
Ferguson, City Engineer. (See advt. in Canadian Engineer).

st, Norbet, Man.—Tenders will be received until April
23rd, 1912, for draining and grading of approximately 14
miles of road as follows :—8 miles on St. Mary’s Road; 6
miles on Pembina Highway. All information may be had on
application to the Municipal Engineer, D. R. Baribault, 607
Builders’ Exchange Bldg., Winnipeg, Man. G. T. Landry,
secretary-treasurer, for Ritchot, St. Norbert, Man.

Toronto, ont.—Tenders will be received up to noon of
Tuesday, April 23rd, 1912, for the construction of concrete

abutments and concrete floors for the following bridges :

Malton Bridge, North Woodbridge Bridge, and Cockburn’s
Bridge. Plans, etc., at the office of Frank Barber, Civil
Engineer, 57 Adelaide Street E., Toronto. (See advt. in Cana-
dian Engineer).

. Toronto, ont.—Tenders for the supply of one concrete
batch mixer will be received by the Chairman, Board of Con-
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trol, City Hall, Toronto, up to noon of April 17th, 1912 (See
advertisement in Canadian Engineer).

Toronto, ont.—Tenders will be received until April 23rd,
1912, for the construction of Sections Nos.. 10 and 11, High
Level Interceptor. G. R. Geary (Mayor), Chairman, Board of
Cont)rol, City Hall, Toronto. (See advt. in Canadian Engi-
neer).

Toronto, ont.—Plans and specifications for large addi-
tions to the plant of the Goldie & McCulloch Co., Limited,
Galt, Ont., are being prepared Dkl Pringle & Son,
Limited, Tndustrial Engineers, Continental Life Building,
Toronto.

Toronto, ont.—Tenders will be received by the Chair-
man, Board of Control, City Hall, up to noon of April 231d,
1912, for the construction of Storm Overflow Sewer, Main
Garrison Creek, Section No. I. Specifications, €tc., at the
office of the City Engineer, Toronto. (See advt. in Canadian
Engineer).

Vancouver, B.C.—Tenders will be received until May 2nd,
1912, for the following fire apparatus; One auio gasoline
pumping engine; two auto hose wagons; one combination
chemical engine and equipment for each car. Speciﬁcations
may be seen at the office of Wm. McQueen, City Clerk, City
Hall, Vancouver, B.C

winnipeg, Man.—Tenders are to be called at once for
four miles of pavement by the Municipality of Assiniboia,
Man. Iwewill extend from the city limits, Portage Avenue tO
St. Charles. F. Ness, Clerk, Kirkfield Park, Winnipeg.

winnipeg, Man.—Tenders for construction materials and
supplies for the year 1912 will be received at the office of the
Chairman of the Manitoba Government Telephone Commis-
sion, up to noon, April 22nd, 1912. Form of tender, specifica-
tions, etc., may be obtained from W. M. Houston, Supply
Agent, McDermot & Charlotte Sts., Winnipeg.

winnipeg, Man.—Tenders will be received up to noon of
April 18th, 1912, for supply of labor and materials require
for the erection of an electrical subatation at Garson Quarries
near Tyndall, Man. Plans, etc., at the office of the City
Light and Power Department, 54 King St. M. Peterson,

Secretary, Board of Control Office, Winnipeg.

winnipesg, Man.—Tenders will be received by the Chair-
man, Board of Control, until April 16th, 1012, for supply ©
1,250-76-inch diameter X 4-%-inch Tobin Bronze Bolts.
Specifications, etc., at the office of the City. Engineer, 223
James Avenue. M. Peterson, Secretary, Board of Control
Office, Winnipeg.

Winnipeg, Man.—Tenders will be received up to noon of
April 16th, 1912, for all trades except plumbing, heating an
electric wiring required in the erection of 2 fireproof garage
building on Henry Avenue, Winnipeg, for the Manitoba Gov-
ernment Telephone Commission. Plans, etc., at the office
of the architect in the Telephone Building, at the corner ©O
Charlotte St., and McDermont. F. C. Patterson, Chairman

of Commission.

. Winnipeg, Man.—Tenders for the erection and comple-
tion (except plumbing, heating and ventilation) of the new
\West End School Building, Yorktor, Sask., will be received
by the Secretary-Treasurer of the Yorkton School Board, up
to noon of April 22nd, 1912. Plans and specifications may
seen at the Winnipeg OT Yorkton office of the Architect, J.
Pender West, 607-9 Somerset Block, Winnipeg, and o DunloP
Block, Yorkton.

Winnipeg, Man.—Tenders for the supply of one or two
electric trucks will be received at the offices of M. Petersons
Secretary, Board of Control Office, Winnipeg, Man., up ©
noon of April 17th, 1912.

—_——

CONTRACTS AWARDED.

PR

British Columbia.—The B.C. Electric Railway Company
has awarded a contract of 24 passenger cars to the St. Louwis
Car Companv, of St. Louis. .The cost of the new rolling stoc
with electrical equipment will be about $250,000.

calgary, Alta.—The municipal council have awarded the
following contracts for street paving :— 1
Curb and gutter, Crown Paving Company, 44C. per_linea

foot. ; !
. 'Catch basin, Frank Fahrenbach and Company, $14.85°
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Longest _Wear for Lowest Cost.
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THE cost per year of service is the only true test of a
roofing.

It discloses the absolute superiority of Barrett Specifi-
cation Roofs. That is why on large manufacturing plants,
where costs are carefully computed, such roofs are almost
invariably used.

Barrett Specification Roofs are inexpensive, costing much less than
tin for instance, and little more than the best grade of ready roofings.

Their cost of maintenance is nothing, for these roofs require no
painting ; they can’t rust and they will give satisfactory protection for
20 years or more.

Insurance underwriters classify Barrett Specification Roofs as ‘“slow burning”’
construction acceptable on  fire-proof”’ buildings.

Barrett Specification Roofs are also immune from damage by acid fumes. That
is why they are used extensively on railroad roundhouses.

On cotton mills, with their humid interiors, these roofs also give perfect satis-
faction, for dampness does not affect them from below.

From the viewpoint of economy and satisfactory service, no other type of roof
covering compares with Barrett Specification Roofs.

That is why they have won almost universal approval for use on flat-roofed
structures of all kinds.

The Barrett Specification Roof illustrated abowe is 50,000 square feet in area and
cowers the Roundhouse of the Vandalia Lines ( Penna. System) at Terre Haute, Ind.

The St. Louis Roofing Co., of St. Louis, Mo., were the Roofing Contractors.

Special Note.

We advise incorporating
in plans the full wording
of The Barrett Specifica-
tion, in order to avoid any
misunderstanding. If any
abbreviated formis desired
however the following is
suggested :

ROOFING—Shall be a
Barrett Specification Roof
laid as directed in printed
Specification, revised
August 15, 1911, using the
materials specified, and
subject to the inspection
requirement.

Copy of the Barrett Specification,
with diagrams, ready for incorpora-
tion into building specifications,
free on request.

Address our nearest office.

The Paterson Manufacturing Co., Limited

Montreal Toronto Winnipeg Vancouver St. John, N.B. Halifax, N.S,
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McGibbon Bros., all sidewalks in ward one, west of the Vancouver sewerage scheme, to Palmer Brothers & Hen-
Elbow River, and north of the main line of the C.P.R., at ning, giving that firm the preference over Romano, Pinto &
03 c. per sq. foot, and all in ward two at gZc. per £q. foot. Co. The tenders submitted to the board of works were:—
Frank Fahrenbach and Company, all sidewalks in ward Palmer Brothers & Henning, $8g,071; Romano, Pinto & Co.,
three and ward one, €ast of the Elbow River, between the $89,105.00.  The Graff Construction company tendered at
Bow River and the main line of the C.P.R. at gC. per SQ. foot. about $2 lower than Palmer Brothers & Henning. These
C. M. Payne, all sidewalks in ward four at gc. Pe€I sq. foot. three were much lower than the other half dozen contractors
calgary, Alta.—The contract for the supply of one 2,500~ who also figured.
w.w. steam turbine with Vickers generator for the city of vancouver, B.C.—The contract for concrete work in con-
Calgary municipal electric light and power plant has been nection with the proposed new piers of the Great Northern
awarded to Messrs. Laurie & Lamb, for $42,750, and for Railway on Burrard Inlet has been awarded to Messrs. Cum-
switchboards and apparatus, to Messrs. P. S. McLaren, Erde; mings & Kiehel, of Seattle. It will involve the expenditure
for $6,640.40. of $125,000. Messrs. H. Chase & Co., Seattle, have the con-
Calgary, Alta.—The City Council have passed recom- . tract for pile driving. The dredging contract has not yet
mendations of the City Commissioners for the awards of the been let. The entire improvement will cost over $400,000-.
paving contracts as follows: A contract for 100,000 yards victoria, B.C.—The municipal council of Oak Bay have
of bitulithic pavement will be awarded to the Canadian Min- awarded the contract for the constiucton of a t.uak sewer
eral Rubber Company at $2.50 per ‘yard; 100,000 yards of to Messrs. Naylor Bros., of Huddersfield, England; their
sheet asphalt to the Calgary Paving Company at $2.05 Per price being $119,260.75. The other tenders were :—Robert
yard ; 70,000 yards of asphaltic concrete to the _erwq Paving McLean & Company, $138,400; Hugh McDonald, $145,350-453
Company at $2.12 Per yard; 50,000 yards of bitulithic to the Victoria Machinery Company, $153,545.00; Jeffry & Burton,
Bitulithic and Contracting, Ltd,, at $2.85 per yard, and $156,076.25; Jas. McDonald & Company, $168,267.
‘ 25,000 yards of granitoid to the Alberta Granitoid Company. vict . c i g
; Calt, Ont.—The contract for the erection of the new dlf:dor;la, Ly '—T}%e munmp?l Cofun,al of Oak Bﬁ have
Y.M.C.A. building has been awarded to the lowest tenderer, awarded the contract for a supply of water piEc to NessIs.
; Mr. A. E. Faulkner, of Brantford, the price being $45,242.50 Robert McLaren & Sons, of Glasgow, through  the
A0 4 ; 2 ;. e Messrs. Forsyth & Co., who represent this firm. Their
i 3 Kingston, Ont.—tDormltorsr, R. M. C.; contractor, figures were $28,701.21 (including $690.50) for specials.
i Michael Sullivan, of Kingston. ; Other firms tendered as follows :—Mess:s. Evans, Coleman
1% Montreal, Que.—John Millen & Son, Limited, of Mont- & Evans, $28,861.60 (including $675.70 for specials) ; Victoria
k-’ real, have been awarded the contract for chain drives, aggre- Machinery Company, $20,203.07; W. J. Winterburn, $31,271
gating 200-h.D., for the big addition to the Grand Trunk Pa- (including $3567 for specials) ; Canada Foundry Co., $31,-
cific Grain Elevator at West Fort William, which is being 423.50 (including $675 for Specials)-’ Robertson Godson G0y
erected by John S. Metcalfe & Co., the well-known Grain $36,867.95; Hutchison Bros., $784 for specials.
Elevator Engineers. The chain drive selected is the famous Winnipeg, Man.—The Carter Halls Aldinger Company
Coventry Noiseless. i have been awarded the contract for the erecton of large
Niagara Falls, Ont.—Nine bids were received for the garage for the Detroit Electric Automobile Co. The cost of
construction work of the 75,000 34. yards of pavement, but this work is estimated at $50,000.
the tenders were not opened. Bids were returnad and the
matter was deferred for 60 days. W. J. Seymour, City Clerk. — sare——
North Bay, Ont.—Additions to Land Titles Office Build- \
ing ; Messrs. Robert Wallace & Son, contractors for building RAILWAYS—STEAM AND ELECTRIC.
addition ; the Cochrane Hardware, Ltd., for heating, plumb-
ing and wiring. provinge of British Columbia.—The Canadian Northern
North Toronto, Of"t"hMr' C. E. Lfew1s, of To'*l?n.tdo’ has Pacific Railway are planning to extend their lines toward
received the contract 10T the’ erection O 4 concrete bricge e the north. A report states that tenders for this work will e
Albertus Avenue, for which he will receive the sum of $1,023. called within six weeks
Ottawa, Ont.—Two 150 Cu. vd. capacity steel hopper Humber River, Ont.—The new concrete pier of the Grand
scows ; the Brown Machine Co., Ltd., of New Glasgow, N.B. Trunk Railway bridge crossing this river withstood the severs
ottawa, Ont.—Mr. Geo. Ambridge has been awarded the test satisfactorily when the river ice broke up.
contract for the building for the Dominion Wi.e Clo.h and Niagara Falls, Ont.—A report states that the manage-
Manufacturing Company, to be erected in Mechanicsville. ment of the Cfanadian No;th(e]rn Railway are considering the
- S 4 3y 1 5s by construction of a railway ridge across the Niagara River in
Regina, Sask. Contract Number 1, for excavating the order to gain an entrance to New York State. g

trench, laying concrete pipes, and backfilling Seventh Avenue
from Albert Street to Toronto Street, was awarded to Wil-
son, Townsend and Saunders, of Moose Jaw, whose figure was
$18,312.38. This company’s tender was also zccepted for
similar work from Fourteenth Avenue out to the septic tank. .

Here the tender was for $17,538.04. The other tenderers in

both cases were Robert J. Leckey and the Parsons Construc-

tion Company. Wilson, Townsend and Company were award- :

ed a $24,803 contract for the construction of ‘two filter beds, ‘ LIGHT, HEAT AND POWER.
one stand-by tank and p'pe lines. For blocks for false floors

in the filter beds, the tender of Freeland Brothers, at $4,603; .. Province of British Columbia.—The C.P.R. is construct:
was accepted. The contract for the steel roof over the filter ing a large dam on Bull River, near Cranior;)ol‘(. Electrica
beds went to the Western Steel and Supply Company, at $8,- power will be supplied to towns in the Crow’s Nest as faf
400. east as Hosmer and west to Cranbrook, Moyie and Fort

saskatoon, Sask.—The new sedimentation basin for the Steele. . The.company 18 also erecting a sawmill there.

municipality will soon be completed. It is to give settling L A ve
facilities to 700,000 gallons of water additional to the present : M oose Jaw, Sask.—The mun.lmpal COMmisSIONers ha e
. received - a large number of replies to their tender for t

Winnipeg, Man.—Plans for the new Canadian Pacific
Railway yards at Winnipeg, include new shops, round-houses
and bridges across the Red River. Two thousand men aré
employed on construction.

supply. L : ky 3
2 power house extension. Tt is reported that the pro osition for
Saksatoon, sask.—Labor on sanitary SEWETs and water con- an oil. operated .. plant will notpbe consideredpto pa;v grea
struct1on;_Prlces were all unit -prices; Contract divided into " length. : : J
three sections as follows: Section 1 to. Messrs. Flanagan & port Stanley, Ont.—The Hero Electric  rates for this
i : , ydro-

Murphy, Dauphin, Man. Section 2 to Messrs. Robinson ‘&

. - : ‘ol
Foster, Spokane, Washington ; Section 3 to Mr. A. R, Camp- town have been fixed as follows :—4c. per square foot and 5

per kilowatt for actual current used ; 12¢. per kilowatt for the

bell, Saskatoon. ] . - : 2
: first 30 hours, and sc. for time additional as a commercid
Saskatoon, Sgslt.-fL?bor on- Storm ;Sewers; Saskatoon -curre_nt»'consumption basis.. These Ttates aré about 25 per
Construction & Engineering Co., 36-inch storm sewer. cent. less than theé charges om the former system.
vancouver, B.C.—The City Council have, awarded the Tyndall, Man.—The Municipaf Light and Power Depart’
contract for the construction of the big concrete Balaclava ment of Winnipeg, Man., are about to erect a substati®? 2 [

) A

Street sewer lmain, which will form .a trunk in the Greater “Carsoa Quarries. near Tyndall, M. Peterson,- Secr




— Lol

April 11, 1912. THE CANADIAN ENGINEER 63

TEEE
L

Manufacturer of k]',:

Galvanized Wire s

Machine Banded ‘jg’éﬁ

WOOD

STAVE PIPE EEE:

e . CONTINUOUS [ Hf
RESERVOIR F;(%'

TANKS 1

For Cityand Town Water
Systems, Fire Protection,
Power Plants, Hydraulic
Mining, Irrigation, etc.

355

i

Full particulars and estimates
furnished.

48 in. CONTINUOUS STAVE LINE.

PACIFIC COAST PIPE COMPANY, LTD.

Factory : 1551 Granville Street, VANCOUVER, B.C. P.O. Box 563,
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WETTLAUFER’S HEART SHAPED MIXERS

EASILY MOVED FROM JOB TO JOB

Test after test Semi-steel cast-

has proved that | ings used through-
they mean out entire con-
: struction.

Low cost of
majintenance,
along with capa-
City, strength, and

New automatic
power dumping
and new loading

durability. device, means one
man operates en-

Demonstrations tire machine,
daily, in all our which gives you
branchesand ware- greater capacity,
rooms. with reduced

labor.

Write for 1912 Catalogues. St. John, N.B. :

A. R. Williams Machy. Co.
15 Dock Sr.

Winn; fiete
l:]l“l’eg Office : ) Sales Manager for Quebec,
OOTON & MOORE, G. O. McDONNELL,

710 Builders Exchange, ; i , \_, f pu : 2059 Mance St.,
POorTAGE AVE. LM..._..‘...;.:; S L e Rl - W wosclial 2l o Bt 4 MONTREAL, QUE,

Head Office and Warerooms :

WETTLAUFER BROS. 178 Spadina Avenue, TORONTO, ONT.
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Board of Control, will receive tenders for the erection of/the
building until April 18th next.

vancouver, B.C.—The estimates of city electrician Wood-
roofe for new lighting standards totals $235,000. The court
of revision will report on the matter.

GARBAGE, SEWAGE AND WATER.

Edmonton, Alta.—The commission reporting on a water
supply have made the following recommendations .—That an
additional 6,000,000 gallon low lift pump, and an additional
6,000,000 gallon service pump be installed. Installation of
gauges to determine run off and rain fall at pigeon Lake.
Take water from two sources only, Saskatchewan River and

Pigeon Lake. That a further investigation be tak=zn up.

Calt, ont.—The municipal water board are praparing to
install a synchronous motor in the pumping nlant. The
machine will operate on the mains of the hydro-electric com-
mission. Speciﬁcations are prepared for a one-and-a-half
million gallon pump for the above. Mr. E. O. Fuce is the
town engineer.

Regina, sask.—The municipality will sink three wells
with a view of increasing the water supply.

Weston, ont.—The ratepayers will vote and decide
whether they will expend the sum of $40,000 On a NEW sewer-
age system. The system will be a trunk line emptying intd
a filtration plant near the Humber River.

— >

BUILDINGS AND INDUSTRIAL WORKS.

—

Province of Alberta.—The Canadian Pacific Raijlway are
preparing to proceed with considerable concrete work in con-

‘hection with the jrrigation scheme in this province. Mr. A.

S. Dawson, chief engineer at Calgary, is in possession of the
details.

Brantford, Ont.—A report states that the American Radi-
ator Company will erect an important addition to their plant.
The extension will be about 750 feet in length.

Province of British Columbia.—Mr. George Collins, of
the Seal Cove Fish and Cold Storage Company at Prince
Rupert has announced the rough details of a new cannery
near Prince Rupert. Tt will cost about $300,000.

Fort William, ont.—The Northern Navigaticn Company
will construct a new steamer. The work will be done in the
yards of the Western Drydock Company, who have secured
the contract. It will be 425 feet long, 55 feet beam, and Ccost
about $750,000. ]

Fort William, ont. — The management of the Western
Drydock Company will enlarge their present plant by the
addition of .two buildings. A new machine shop 270 by 100
and a blacksmith shop of smaller dimensions are included in
the plans.

Cranby Bay, B.C.—The management of the Granby Con-
solidated Mining and Smelting Company are considering the
details of a new plant to cost $1,000,000- 1t is reported that
the new work will start in May. Mr. F. M. Sylvester is the
general manager of this company and the head office is at
Trail, B.C. :

Cuelph, Ont.—A report states that the Guelph Carpet
Mills will erect a new warehouse. It will be three storeys
60 by 60. Messrs. Tanner, T. Colwill & Tanner are the
architects for the new structure.

Lethbridge, Alta.—The Board of Trade have announced
that a large hotel will be erected in this city. The cost will
be about $300,000. Messrs Paul Fader and J. F. Davis of
Calgary, are interested in the project.

Montreal, P.Q.—A ten-story office structure will be erect-
ed on the corner of Notre Dame and St. Peter Streets. Mr.
John Findlay is interested in the matter.

Niagara Falls, ont.—The management of the Sanitary
Can Company are planning to construct extensive additions
to their present plant. The work includes considerable con-
crete and steel work.

Owen Sound, ont.—This municipality -will construct a
new school at an estimated cost of $35,000.

Volume 22.

Ottawa, ont.—Mr. C. J. Booth will erect a seven story
office building in this city. Work will start on the structure
about the first of May next. Mr. Albert Ewart, has prepared
the plans. .

Port Stanley, ont.—The members of the congregation of
Christ Church are considering the erection of a new rectory.
Messrs. Thomas Meek, M. Hyndman and H. Ellison comprise
the committee that will report on the matter.

Port Colborne, ont.—The Buffalo Union Furnace Com-
pany of New York, will erect a plant at this place for the
manufacture of pig-iron.

Quebec, P.Q.—The Government will call tenders at an
early date for the construction of a graving dock in this city.
The tenders are to be in the hands of the proper officials by
May 2oth.

Quebec, pP.Q. — The Federal Government have called
tenders for the construction of the new drydocks at this
point.  Tenders close on July 2nd next. The successful
bidder will receive 3% per cent. subsidy for thirty-five years
on $5,000,000. The dimensions of the drydocks will be 1,150
feet long, 137 feet wide, and 37 feet deep.

Regina, Sask.—A company has been formed to drill for
natural gas, and will be known as the Western Gas & 0il
Company. Mr. G. F. Baxter, of Pense, Sask., is the presi-
dent of the new company- They will be equipped for 2 depth
of 2,000 feet at present, and will increase this should occasion
demand.

Regina, Sask.—The management of the Cockshutt Plow
Company have let the contract for the erection of a new fac-
tory in this city. 1t will consist of three stories and a base-
ment constructed on the property owned by the company in
Rlock 77 with a frontage of 150 feet on Broad Street, and 100
feet on Fifth Avenue. The plans include two large—sized
heavy capacity freight elevators. The total cost is estimate
in the neighborhood of $120,000.

Saskatoon, sask.—The work of enlarging the Empire
Hotel has been commenced. Mr. Herbert Lancaster is in
charge of the work and Mr. Sutton is interested in the busi-
ness of the hotel. The work will add forty-four additional
rooms to the building.

saskatoon, Sask.—Mr. T+ G Drinkle will erect two large
stores and office buildings in this city during the next few
months.

gaskatoon, Sask. __ Messrs. Thompson, Daniel & Cok
thurst are preparing plans for the construction of a mnew
hotel for this city. The materials of construction will be
concrete and brick with stone dressing. The building wl,11
be 100 by 130 and cost about $150,000- Mr. James Barry 1°
the proprietor.

Stanley Springs; ont.—The plant of the -‘western Brew-
ing Company at this point will be enlarged by an addition t°
cost about $500,000- The head offices of this concern are 1
Winnipeg, Man.

St. Catharines, ont.—The Canadian Bank of Commerce
will erect a suitable branch office in this city during the com”
ing sumimer.

st. John, N.B.—Messrs. Ames-Holden-McCready Co.»
Ltd., are about to erect a large warehouse in this city. It 18
to be of brick, five stories in height, 31-ft. X 100-ft.

Toronto, Ont.—The management of the Canadian North-
ern Railway announce their intention of erecting a ten-st0
office building on the site of the present offices of the CQm’
pany, Toronto and King Streets.

vancouver, B.C.—Mr. A. A. Davidson is erecting ap
apartment house in this city at a cost of $150,000. f

vancouver, B.C.—A report states that the Dominion
Government will erect a Jarge terminal elevator at Burral
Inlet during the next year.

vVictoria, B.C.—Mrs. S. J. Curry and Rev. s Holling
are interested in a project for the erection of a new church-

Victoria, B.C.—The Provincial Government have pre
pared plans and are about to call for tenders for the erectlo‘t
of a new court house, lock-up, and constables’ quarters
Arrowhead, and constables’ quarters at Yale, B.C

Welland, Ont.—The management of the Welland MaChi.ni
and Foundry Company will erect a new foundry, 2 "fmg
shop and storehouse and will install one or more trzwe“‘11
cranes. .
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A Triplex Block hung from a temporary rigging and used for laying pipe.

Whatis the Life ofaTriplex Block?

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

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

The Canadian Fairbanks-Morse Company

Fairbanks Standard Scales — Fairbanks-Morse Gas Engines
Safes and Vaults

MONTREAL ST. JOHN OTTAWA  TORONTO WINNIPEG
CALGARY  SASKATOON = VANCOUVER  VICTORIA

THE TRIPLEX BLOCK)—
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~ Winnipesg, Man.—The Detroit Electric Automobile Com- CURRENT NEWS.

‘pany will erect a fine garage for their cars in this ciy. Sk Pl

Solid reinforced concrete will be used throughout, and the : : )
\6o-foot front will be particularly handsome. It is designed Brantford, ont.—During the ravages of the overflowing
\to be the most thoroughly fireproof building in Winnipeg. of the river, a large gas main was carried away which ne-
: cessitated the shutting off of the gas throughcut the €ity.

L e :
Calgary, Alta.—The management of the " Builders’ Ex-
change have been instructed by the members to request the
BRIDGES, ROADS AND PAVEMENTS. Canadian Northern and the Grand Trunk Pacific Railways
to give all contracting work to the local contractors when
those roads enter the city of Calgary. They claim that as
they do considerable freighting outside contractors should be
excluded from railway work in this vicinity.

pE—

Alton, Ont.—A large steel bridge near this town was
badly damaged by the recent floods. The bridge was three

.years old.

Calgary, Alta.—The commissioners have recommended to Collingwood, ont.—The Collingwood Shipbuilding Com-

the council that the following tenders for street paving Le pany will construct a canal and lake steamer for Keystone

accepted: 70,000 yds. asphaltic concrete to the Crown Pav- Transportation Company at Montreal. The new vessel will be
ing Company at $2.12, and when required by the engineer to employed in the grain and coal carrying trade between Lake
coat same with squeegee at the price of 10C. extra; 100,0CO . Erie and Montreal. It will be 258 feet long by 42.6 feet bheam,
yards sheet asphalt to the Calgary Paving Company at $2.05; -0 feet depth, 800 horse-power engines, and have a speed of ten

! 100,000 yards to the Canadian Mineral Rubber Company at miles an hour. The capacity will be 2,400 short tons, or

| $2.50; 50,000 yards of bitulithic pavement to the Bitulithic 80,000 bushels of wheat, and the €ost will be approximately
Contracting Company at $2.85; 25,000 granitoid to the $140,000. :

i Alberta Granitoid Company at $2.65. Fort William, ont.—Arrangements are under way for the

Calgary, Alta.—The municipal commissioners have installation of a fire alarm system in this city. The citizens

1 recommended that the following tenders for street paving be voted in favor of spending $12,000 ON fire alarms, and tend-

i accepted :—70,000 yards asphaltic concrete, Crown Paving ers will be received at the city hall up to April 15th.

i Company, $2.12, with squeegee coat, 190, vard extra, $2.22; Niagara Peninsula, Ont.—The Dominion . Government

{ 100,000 yards street asphalt, Calgary Paving Company, $2.05; will call tenders for the construction of the new Welland

100,000 yards Canadian mineral rubber, $2.50; 50,000 yards

bitulithic, Bitulithic Paving Company, $2.85; 25,000 yards Canal at an early date.

granitoid, Alberta Granitoid Company, $2.65. This covers Toronto, Ont.—The Dominion Government have made 2
work on last year’s tender and work on Ninth Avenue East, grant of $218,517 for improvements to the harbor of this
from Twelfth Street East and Second Street East, from city.
Eighteenth Avenue to Victoria Bridge. ity
County of EsseXx, ont.—A movement calling for the <on-
struction of a memorial driveway along the river front has !
been started. Mr. Charles Montreuil, warden of this county, PATENTS.
was elected president of the association discussing the pro- —
ject. The following is 2 list of patents recently issued from
ottawa, Ont.—The Ottawa Improvement Commission will the Canadian Patent Offices in Ottawa. This list is furnis ed
construct a driveway at a cost of $10,000, and will convert an by Messrs. Teatherstonhaugh & Company, Royal Ban
old cemetery into a park at a cost of $14,700- Building, Toronto:— y
Province oOf Saskatchewan.——T he prov'mcial government A. Hough, explosives ; N. E. Lister, flangers for rjdll‘
of this province have appointed a board for the purpose of ways; W. McCloskey, mop wringers ; H. E. Niblett, building
administrating the affairs of the provincial highways, etc. A blocks; J. T Carrigan, wagon brakes; C. R. Cote, electri€
method will be worked out whereby the municipal autnorities medical apparatus; M. L. Dansereau, weak measures an
will aid the provincial officers in this ok, M Aqv Tl Mec- distributers; J. D. Hoffman, machines for making _ceII_len
Pherson, Regina, will, in all probability, be the Chairman shingles and the like from plastic materials; C. J. Hickling»
of the new board. starters for explosive engines; i Marcil, street indica”
Toronto, Ont.—The City Engineer has recommended that. tors; G. Maude, catile stanchions; A. A. Mowry, sct wor s
the following pavements be proceeded R for sawmill carriages; M. M. Passy, cream removers for ml
Pelham Street, Block pavement :.e..oescee $0,705 bpttles-, A. Perrault, egg whips; A. H R;eld, concrete ; B t
Dufferin Street, block pavement —....cco:-: 11,022 Shipman, games; A. C. Thompson, fitting SPrIng for m&]
Sherbourne Street, -asphalt surface, ....eses 14,484 tresses and the like; L. A. Whyte, containers.
Wyndham Street, hHitulithic) | sevlndes s sosived 4,604 A
Crescent Road, Roc-mac (reconstruction).. 10,368 ) X ¥ y h
. ¥ g The following 1s a list of patents recently issued throug
Vancouver, Q.G.——Pavmg recommer}datxons as- local 1m- the agency of Messrs. Ridout & Maybee, Manning Chambefs'
provements, calling for a total expenditure of $532,652, of Toronto, from whom further particulars may be obtained :
wl}lc“ the cuyrs. shz}re _would be $136,606, have been sub- Canada'——Nathaniel & Gideon Beam shiether: Charles
mitted by the City Engineer to the Board of Works.. ek Maples, cloches for French garden cult,ure; . G, Doush
County of York, ont.—The pavement of the Lake Shore clothes-line. reel.
Road from the Humber River to Mi‘mico will be of Dolarway : United‘ States W, ., ‘Scott feiﬁforced R
and not of tar macadam as previously announced. MessTs. Nohrdngton & H: G. Ackers, production oF | il evturn R

i McKnight Construction Company, Ltd., will do the
paving. The offices of this company are at 1352 Bay Street,
Toronto. R

anamide: The Massey-Harris Company, Limited,
mechanism.

i A=

; I The following is a list of patents recently issued tl}fo_ugh
FIRES. the patent office of Herbert j. S. Denison, Star Bulldl,“‘gj:
13 King Street, West, Toronto, from whom further partic
lars may be obtained. ‘ ¢
C. J. Bothwell, adding machines; Jas. Payer, h%‘ i

R

Deseronto, Ont.—The plant of the Standard Iron Com-
pany was damaged by fire to the: extent 'of $50,000. g

: ) : fastener; J. C. Royce, separable electrical connection; =~ 4
¥ ed";ml;-lto:’t 0:11:.—;Tt};e tHa%méltorcx)ogacmg Mills were. dam- Croker, printing presses; C. L. Williams, sleeper or gf""‘g;
g y fire to. the extent o R for walls; W. N. Nicholls and A. W. Carmichael, cleat %,
_ New Toronto, Ont.—The Brown Copper & Brass Rolling roofing ; M. J. Haney, concrete block structures; A. Roebucrl'
Mllls ‘were destroyed by fire on Sunday, April 7th. The loss snow plow; H. C. Hogarth, filter; T K McCollum, inteG: !
is estimated at $125,000. . nal combustion engine ; H. R. Winter, necktie [ ;
! vancouver, B.C.—Fire damaged the Foster building on McGonigle, rotary engine; J. D. Hoffman, cement Sh‘ntgdg
Hastings Street to the extent of $232,000. This sum in- machine; S. F. TLeslie, coupling device; Geo. Maude, ateﬂ
cludes the damage to the contents, which Wwas distributed stanchion; B. F. Johnston, gang plow; F. W. L:mChes gQ
among retail stores occupying the lower portions of the high speed reciprocating engines; M. J. Haney, paCka ;

building. X handling appliance; Geo. Borgfeldt & Co., sheaf of wheat”
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How This Rubber Belting

Cuts Production Cost

Don't let slipping belts waste power—drain away profits. Plug
up the leaks—save time, money, power, by investigating—installing

Goodyear Rubber Belting.

Goodyear Rubber Belting stands for saved energy—economy.
rubberized fabric, cured and vulcanized into the solid piece.

Built up of plies of
Neither slips nor stretches.

Has the cohesiveness of rubber with the enduring strength of a specially woven cotton
duck fabric from which all stretch has been taken out. It is steam, water, weather and

rot proof.

The same high-grade materials, the same skillful workmanship and the same years
of experience that have built such famous service into the products of the Goodyear
Tire & Rubber Co., U.S.A., is doing the same for Goodyear Rubber Belting and our

many other rubber products.

(joon>

High Efficiency Belting

. Every size for every purpose—i1 inch to 60 inches
Wide—2 plies to 8 plies, thick.

Goodyear Quality Belting

The highest grade made. Heaviest duck, best rub-
€r, seamless, tough, durable. The saving main-drive
helt for Paper, Pulp and Lumber Mills—for all mills
Where the horse-power transmitted is large and the
demand for tensile strength is great.

Black Diamond Be_lting’

Lighter in weight, lower in price than above, but -

Same in quality. Great quantities sold to Sawmill trade.
Undreds of mill-owners say it gives better service than
4Ny other belt ever used.

Red Cross Belting

B The ideal belt for Thresher, Small Sawmill and
lour Mill use. Built to meet competition, yet is far

AR Rubber Belting

superior to all other third-grade belts because made
of tougher rubber, heavier fabric (which means better
friction) and better wearing service and cover.

Stitched Rubber Belting

We make this belting' in Quality, Black Diamond
and Red Cross weights for those preferring this type
of belting.

Elevator Belts

We make a specialty of Elevator Belts. Our Leg
and Lofter Belts used in hundreds of elevators. Give
superior service because of greater strength. Buckets
never pull out. Plies never separate. Long, efficient
service guaranteed.

Conveyor Belts
For conveying crushed stone, grain, coal, ore, etc.
Made in all thicknesses of face to suit requirements.
Great toughness of rubber face prevents cutting and
chipping; insures longest service.

IMPERIAL HIGH-SPEED FRICTION SURFACE BELT

Specially designed for planer, dynamo, generator or fan work where pulleys are small

and high:speeded. If we haven’t what you want in stock, we'll make it—and remember
Goodyear Rubber Belts quickly earn their cost in pains and power
saved—yet they cost less than the common kind. Let our expert

solve your problem. Send requirements or write for catalog to-night. 19
In all of our business in Canada last year, we had to replace,

because of slight defects, only $155:22 worth of goods.

The Goodyear Tire Rubber Company of Canada, Limited

General Offices—Toronto

Factory—Bowmanville, Ont.

Write our Nearest Branch

BnANCHEs; Montreal — Winnipeg — St. John, N.B. — Vancouver — Calgary — Victoria, B.C., 855 Fort
Street—Regina, Sask., 2317-2318 South Railway Street — Hamilton, Ont., 127 King Street West.
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TRADE INQUIRIES.

The following were among the inquiries relating to
Canadian trade received at the office of the High Commis-
sion for Canada, 17 Victoria Street, London, S.W., during
the week ending March 25th, 1012:— ¢

A Birmingham firm manufacturing plate and wire
springs and similar steel goods, school and machinery ac-
cessories, etc., including all kinds of small bent plate and
wire goods, twists, bows, etc., to pattern Or drawing, are
desirous of introducing their goods to the Canadian market.

A correspondent in South Wales has a market for white
oak staves, and would like to hear from Canadian exporters.

A correspondent at Frankfort-on-Main Ieports a large
market in Germany for Canadian corundum, and would like
to hear from miners and eXporters in the Dominion. :

A Scottish firm of rubber tyre manufacturers make 10~
quiry for the names of Canadian manufacturers of rubber.

From the branch for City Trade Inquiries, 73 Basinghall
Street, E.C.:—

A firm of importers in Genoa, Italy, invite offers from
Canadian shippers of lard, tallow, greases and soap fats
generally. They would also like to hear from producers of
dried codfish and provisions.

—_— >

ORDERS OF THE RAILWAY COMMISSIONERS
OF CANADA.

Each week on this page may be found summaries
of orders passed by the Board of Railway Commis-
sioners, to date. This will facilitate ready reference
and easy filing. Copies of these orders may be
secured from The Canadian Engineer for small fee.

16177—March 25—Approving location of G.T.R. station to be erected
at Houston, Coast District, B.C.

16178—March 25—Approving location of Kettle Valley Ry. from mileage
43.92 to 55, northwest of Midway, B.C.

16170—March 26—Approving location of three G.T.P. Stations situated
in Coast District. B.C. (No name).

16180—March 28—Directing C.N.R. to put its main line running tracks
in Saskatoon yard in good shape and condition before June 1st, 1912,
pending completion of work train not to exceed six miles per hour.

16181—March 28—Authorizing Lachine Jacques-Cartier & Maisonneuve
(G.T.R.) Railway Co. to cross certain streets in Montreal, Que., by over-
head crossings, subways and level crossings.

16182—March 25—Rescinding Order 16122 of March 14th, 1012, and.
slightly amending Order 16095 March 7th, 1912, TE C.N.R. Taking Lands
town of Trenton, Ont.

16183—March 28—Rescinding Order 13060 of February 2zist, 1011, and
approving by-law of M.C.R. authorizing C. F. Daly, V.P., L. W. Landman,
G.P.A., W. C. Rowley, G.F.A., and J. L. O’Brien, Chief of Tariff Bureau, to
prepare and issue tariffs of tolls, etc.

16184—March 4—Rescinding Order 15038 of Febuary 6th, 1012, in so far
as it authorizes construction of railway across Rachel Street, Lachine,
Jacques-Cartier & Maissoneuve Ry.

16185—March 26—Directing G.T.R. to within oo days from date of
this Order install electric bell at crossing just east of Clarkson Station,
Ont., 20 per cent. from Railway Grade Crossing Fund.

16186—March 26—Authorizing Province of Saskatchewan to construct
highway across C.N.R. in S.W. % Section 30, Twp. 47, R. 26, W. 2 M.

; 161879—March 27—Relieving C.P.R. from further protection at 1st
highway south of St. Vincent Rd. mileage g1, near town of Owen Sound,
Ontario.

16188—March 28—16189—March 26—Authorizing C.P.R. to construct three
spurs from main line in S.W. % of Section 28, Twp. 23, R. 29, W. 4 M., into
and through Blocks Nos. 24, 25, and 30, and Block B. in subdivision of
S.E. % of Section 28, Twp. 23, R. 20, W. 4 M. And spur for the Calgary
Brewing and Malting Co., at Coleman, Alberta.

16190—March 2,8—Rescinding Order 15683 of December 23rd, 1011, and
recommending to the Governor-in-Council for approval rules of regulations
of G.T.R. operating department.

16191—March 27—Authorizing G.T.P.B.L.Co. to cross withs its Regina-
Moose Jaw Branch the Moose Jaw Northwest Branch of the C.P.R. by
undergrade crossing at Moose Jaw, Sask.

—ly-

CAISSON SICKNESS.

PR

A French authority has recently made public a report
on his investigations into the above disease and has come
to the conclusion that the distressing effects of the malady
are due to the fact that when air is compressed the oxygen
factor is reduced to four-fifths of the proportions that it
held before compression.

Volume 22.

BOOK

ANNOUNCEMENT.

The series of articles which have
been running in The Canadian

Engineer entitled

Principles of

Specification and

Agreement Writing

BY
C. R. YOUNG

Are now being put into pamphlet

form, and will be ready in a few

days. It will contain 60 pages.

Price 25 Cents.

Address orders to

BOOK DEPARTMENT

CANADIAN ENGINEER

62 Church Street,
TORONTO

MONTREAL WINNIPEG
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