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REVERSIBLE FALLS, ST. JOHN RIVER, ST. JOHN,

N.B.

Pl i et st S o

By ARTHUR V. WHITE, M.E.

i
In the report WATER POWERS OF CANADA, recentl»;er:t;b'
of matters related to the conservation of our inland waters.
€xtended discussion and investigation.

In the portion of this report which deals with the Watz"::;‘;
the Reversible Falls at St. John, N.B. Having lem-tr:le;it S
requested a memorandum of the physical facts so

as The s, John River at its mouth in the city of St~_J°¥1tI;
beq - LcStricted area and an unusual rock formation 1r11 l_n
: ; 5

hese features, coupled with the high tides, result

\

(Py
Oto by Arthur v,

White). L
SHLw Fig. 1.—The Reversing Falls, St. Joh"s $ "out S
R condition of the water surface when tide 15 running
“hque ssl-

1l - : wer po
blll‘ies Thenomena possessing latent water po

1
“SDer}ll:i bed of the river, at a place above the C~P-Rf' r‘;rc‘g
fr°In Sho(;rl brldgeS, known as the Pitch, has a 1edg’€e°in the

€ to shore. At the lower stages of the 5 tur
lpr S Iiver rushes over this ledge and .createst ue;
unnavigable rapids. During the hlg.her s agh;
S 0 the water level in the basin is so ral§ed aS,’[he
NComip OVercome the discharge of the St. John River. ed 3
they arg Ydal waters are then in turn churned, 0pPos l;
of o ane Y the ledge of rock just referred to This C’)i‘che
cf)ﬂditioges takes place twice in the twenty-four }1ours-d low
tide i YL ithe viver during the approaching high an
lar FePresenteq in Figure 1. ' The river is o
the cal DS at the perio'a of slack water. Figure 2 e
‘ondition of the water surface at slack water.
Sands of orse power might be obtained if tt'xeSC
Vaterg could: only be harnessed. Such' a projects

€ tide

hoy
rushin

Some of

(Commission of Conservation, Ottawa,)

hed by the Commission of Conservation, there are mentioned a number
s|

these matters are of special interest and would bear more

of New Brunswick, Mr. Arthur V. White has drawn attention to
,e::ditional data respecting these falls, or rapids, were available, we
: be on record.

The memorandum is as follows.—EDITOR.

however, appears impracticable. Schemes have been sug-
gested for utilizing power from these Reversible Falls, and
hopes expressed that some plan may yet be devised
to take advantage of the power.
There are here presented three dia-
grams giving some physical data inci-
dent to the problem. Fig. 5 is a cross
sectional view of the river at the
bridges, and Fig. 4 a similar view at
the ledges. The soundings in each
figure are in feet below low water.
Figure 3 shows the typical regimen
of the mneap and spring tides at St.
John harbor. With regard to elevations
—taking the elevation of the bench mark
at the customs house as 100.00—low
water in St. John harbor is 44.40 and
high water 71.40. Low water at Indian-
town is 59.53, and high water 60.83.
No attempt should be made to alter
the natural conditions which exist 1n
such objects of nature as the Reversible
Falls without the most mature con-
sideration. Behind such phenomena

(Photo by Arthur V. White),
Fig. 2.—Slack water at the Reversing Falls, St. John, N.B.

The river is only navigable for a short period at the time of slack water.

there are often wise natural provisions which cannot safely
be tampered with. Indeed, in the present instance of the
Reversible Falls, it has been concluded by some persons,

o o b
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that the stirring of the waters by the ledge, contributes to

the establishment of a temperature mean in the Bay of

Fundy waters, which, in turn, assist to keep the harbor of
. ! J { !
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creasing. In the form of magnalium it is used in the 3
o
g ¢

of analytical balances, and other new alloys are bein g
stantly brought to public attention. The metal is also 4
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Fig. 3.—Curves showing typical rise and fall of spring and neap tides in the harbor at St. John, N.B.
(Courtesy of Tidal and Current Survey, Ottawa).
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Fig. 4.—Cross section at pitch of Reversible Falls, St. John,
N.B.

St. John free from ice, and in consequence assists to make
it so valuable a winter port,

— ea>eoe

ALUMINIUM.

Aluminium, comparatively few years ago a rare metal,
too expensive to have any particular economic value, has to-
day come into wide use in a great number of industries, The
consumption in the United States in 1911, according to the
United States Geological Survey, was 46,125,000 lbs., the
price in New York ranging from 18% to 22 cents per lb.

The use of metal aluminium and its alloys in automo-
biles, dirigible balloons and aeroplanes is constantly in-

: S ! ;¢ has
to have boen used in the textile industries, where 1t h?liancy’
1l

combined with silk, to which it imparts a peculiar b
particularly adapted to theatrical and ceremonial Co?t oD
1t has found and is constantly finding a host of aP.P e The
in smaller articles of everyday use and ornamentation: cntld
Ordnance Department of the United Statcs Army re(-:niutﬂ
awarded a contract for sixty thousand or more &% ;
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Fig. 5.—Cross section of Reversible Falls between
suspension bridges, St. John, N.B-
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The metal is now being used

canteens and cups.
army:

other ways in the light field equipment of the
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PUMPING BY COMPRESSED AIR.

an albns The Canadian Engineer of Apr'il 4th, 1912, wehg-aw{i
ift putract of a University of Wisconsin bulletin on the a;
Pose mp.  The use of compressed alr for pumping pur-

S 1S becoming of such importance that a recent lecture

b
%Y Mr. Herbert A, Abrams on this subject should prove

lnteresting-

Ran(li\/[rc' Abrams is connected as engineer. with the Ingers;ll-

fore th Ompany and his lecture was dellver(?d last year bf‘ﬁ'

nivere' Department of Mechanical Engineering (?f Colum ga

Cho(;l T .It is published in the April, 1012, issue of the

almos e Mlnes Quarterly; we reproduce the lecture here
tIn full,

Ing Z:f, ﬁeld. in which compressed air can be used. for lift-

distinc forcing water is divided by Mr. Abrams into four
t methods :

I . -
Pumps of the ordinary direct-acting type driven by

“Mpresseq air;
2. p T
: Tneuman-c displacement pumps;
- The “return-air’’ system ;

4- The “air-lift” System.

e l?steztf A,c"‘pg Pumps.—Mr. Abrams passes briefly over
°DErating alr in place of steam for
Higy, econordmary mechanical pumps.
i, comb'om}i must not b.e expected
e e nation of this k'lnd for the
temselve:t Pumps of this type, of
ang > are wasteful of power,
Side’ratig;)e;le-ran.y ABSaking. 0 e
are 1g 1y 1s given as to whether. they
attention rl'm by.steam or by air, no
of ‘Cylinde.ls paid to proper ratio
attempy t;S, and seldom ‘is t_here any
< E .re-‘heat t_he air either be-

& 1t in a simplex or duplex
Or between stages in a com-
Pump,

¢
(& :
in OMmpressed air should be used
a4 great

Stear, . - many instances where
M is now

being wasted, but we
to listen to talk about
; air efficiencies,” meaning
e- requc‘)mpressed air losses,’ that
i portanfntly lose Slght of t,he fnore
fine yy, final anal).rs)s, Whlch is to
actua] et_hef a saving in fuel is an
ent alaredlt 2 whether such appar-
€ itemnce is not over-balanced 1n
8enery) Of extra labor or up-keep OF
uuhty'u .
Mine g Compressed air is found dri'ving steam pumps 111‘1,
a's, Quarries, and wherever there 1s an available suppl)
propl(:;t'Mr.' Abrams briefly gives thé simple rules use(? faoi;
Neeq loning pumps and the volume and pressure 0
e‘d t0 run them.
€ simplest way to find the quantity ©
u:s:ure requi.red is first to determi.ne a
Calculae :hWhat'alr pressure the pump 15 to
Necessyr e cubic feet displaced per minute atb
Intg tern); to do the work. This may readily be
2y aly S of free air at sea level or the greater qud
tude. To this must be added a percentage, S

T O
‘CO So lnchnEd

mDrGSSEd
Always

f free air and
t+ what speed
be run, and
the pressure
converted
ntity at
ay 10

the pr

T cen

iti’ for the loss due to leakage. &
AMete, a given air pressure and head of wateT, the Dl-
termineof the air cylinder may be found by the suleial Des
hayg the pounds pressure of resistance by taking One

a . 3 . ivalent
Dresg,, elevation in feet, as representing the equivalen

“® in pounds, add one-third excess for Pumps Sect
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Fig. 1.—Compressed Air D'Isplacer(uent:iump.

V4
‘we find, either by calculation o\‘bfyyz’nau‘:&“

7-in. stroke. Divide this result by the pounds pressure cf
air at the pump, and the result will be the proper ratio. °
Knowing the dimensions of the air cylinder and pres-
sure, the free air requirements can be calculated by means
of the simple formula,
ASP
ke S L
144Pa |
where |
V — volume of free air per cubic feet per minute,
S — piston speed of pump in feet per minute,
P — absolute air pressure at pump,
A — area of air cylinder,
Pa — atmospheric pressure at any elevation. il
Problem.—Pump assumed over 7-in. stroke; head, 36o i
ft.; air pressure, 6o 1b.
To find area of air cylinder, add one-third to the head |
(360 plus % = 480 ft.). Take one-half of this head as the
equivalent pressure (240 1b.). Dividing 240 lb. by 6o 1b.
pressure gives a ratio of 4, or, in other words, the air
cylinder should have four times the area of the water

cylinder.
Having decided on a pump to handle so gal. of water
per minute at a piston speed of 100 ft. as the proper size,

CROBE BECTION W PN,

that the water end is represented by =in. cylinder.
Our ratio having been established at 4 to 1, the diameter of
the air cylinder will be 7 in. and its area 38.5 sq. in.
Now, substituting in our formula the values so tar
obtained, we have,
38.5 X 100 X 75

Vi = 148 cu. ft. free air per minute,
144 X 15

showing a total efficiency referred to I.LH.P. in steam cylinder

of compressor of approximately 19 per cent. If the air is

re-heated to 300 deg., the requirement will be reduced about

one-third.

Pneumatic Displacement Pumps.—Fig. 1 is a sectional
view of a compressed air displacement pump. This pump
uses air non-expansively, but owing to the fact that air
comes in direct contact with the water pumped, without the
intervention of moving parts, such as pistons or plungers,
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the work under moderate: heads, up to 100 ft., is done in a
satisfactory and efficient way. - : .
The pump consists of one or two cylinders with inlet
and discharge valves for water, and a valve mechanism con-
trolled by floats or other means for admitting compressed
air directly to the surface of the water within the tanks, and
for exhausting the air after the water has been expelled.
The tanks must be submerged in a suitable sump or cistern
properly protected, of sufficient depth to insure that the
pump tanks will fill properly by gravity. It will be seen that
the pump is really a simple apparatus. Water enters
through the large inlet valves at the bottom. Air pressure
entering at the top is alternately delivered. to the chambers,
expelling the water in ‘them through the discharge valves
and pipe. When a tank is nearly empty the contained air
is exhausted through a port in the valve mechanism, while
water replaces it through the foot valve as soon as the air
pressure is relieved, the alternate discharge being entirely
automatic. )

The proper field of this device is that calling for the
pumping of wafer at some distance from the source of
power, where there is an unobstructed supply and a limited
lift. Valves in the power house on the air line to the pump,
or to as many of them as may be needed to pump from a
number of sources, control the operation, and pumping
must continue as long as air is supplied.

The advantages are that these pumps can be easily in-
stalled. and where an existing supply of compressed air is
available the cost of equipment is low. There is no pump
house to build and maintain at the water supply; the opera-
tion is controlled in the engine room; there are no piston
or plungers to repair and renew, and the wear on valves is
less than in any ordinary direct-acting mechanical pump.
Neither lubrication nor packing is required and the atten-
tion charges are reduced to a minimum. Its working is
not affected by muddy or gritty water.

These facts adapt the pump for; dye works, bleacheries,
pulp mills, and for handling solutions. It may be used to
take water from a cistern or reservoir filled by the air-lift
from wells, or placed in a remote sump in a mine or quarry,
it can be employed to deliver water to the main pumps.

Since the pump operates by the direct displacement of
a volume of liquid by a volume of air under suitable pres-
sure, it follows that simple rules can be given for arriving
at the volume of air and pressure needed to do the work.

Reduce the quantity of water in gallons per minute to
cubic feet. Multiply the total head (static head plus water-
pipe friction) by 0.434; this gives the working air pressure
at the pump. Next find the ratio of air pressure to atmos-
phere, which multiplied by the cubic feet of water per
minute gives the cubic feet of free air per minute needéd at
the pump to displace this volume of water.

Knowing the volume of free air required, 5 to 10 per
cent. should be added for leakage and clearance according
to the special conditions.

This is net, actual free air and not piston displacement
of compressor; therefore, in figuring on a compressor to
do the work, volumetric efficiency must be taken into con-
sideration, following the general practice in such cases, ac-
cording to the pressure, size and type.

Problem.—Source of supply, a river; distance from
power house, 1,000 ft.; lift, 60 ft.; diameter discharge main,
4 in.; quantity of water required per minute, 150 gal.

150 gal. = 150 =+ 7.5 = 20 cu. ft.
Staticibead ..... .0 haes L N R Sl s wrnto ft.
Friction head 150 gal. per minute in 4-in. pipe 1,000

LU RN RS MR IS SR M 16 ft.

oAl "Wead (s sieeads B A B s MW M« s R b

, Volume 22.
76 x 0.434 = 33 Ib.
B3uc L5
Ratior = —— = 3.2
; . 15
Free air = 20x3.2 = 64 cu. ft. per minute.

Allow 10 per cent. for leakage and clearance = 70 ch

ft. net. y \
If the compressor selected will show a volumetric €ffiC
iency of 8o per cent., the piston displacement required wi

be 70 =~ .080 = 88 cu. ft.. per minute.
. 150 x 8.33 x 76 i
Theoretical horsepower = ———— = 2.88.
33,000

I.H.P. in steam cylindér of compressor = 8.5.
Total efficiency = 2.88 = 8.5 = 33 per cent.

Return Air System.—The elevation or transfer of Wafer
and other fluids or semi-fluids by direct displacement W.‘t
compressed air is so natural and self-evident a proposmon
as to need almost no suggesting. It appeals at once mere
on the ground of convenience and simplicity. But ,the
principle as ordinarily applied has been open to the objec
tion that it was not economical.

One characteristic of the ordinary, plain, displace
pump is waste of power entailed by direct release of i
displacing air after the fluid is ejected from the pump ta% ]
This air, after doing its work, is still at practically
pressure, therefore having all its potential energy © o8
pansion. Its direct exhaust into atmosphere after displac®
ment is the throwing away of this expansive power withov®
any useful effect.

meﬂt

If air pipes are carried back from the pump to the cor®
pressor so as to add the residual pressure after displac®
ment to the reverse side of the compressor piston, Wheré
will help in compressing air into the pump tank, we have #
return-air, expansive displacement pump, operating at g0
economy.

Mr. Abrams emphasizes, at this point, the fact that both
the plain displacement pump and the ‘‘return air” Systet
have the following advantages which are unique iP tha;
while other pumping systems have some of them, @0 othe
systems combine them all to such remarkable degré®: '

1. Simple in construction, installation and manageme””

2. Wholly automatic in operation.

3. Under instant and complete contro]l from the
pressor room, however distant. 4

4. No delicate mechanism exposed to corrosive
abrasive action. ¢

5. No oil or other lubricant required by the pu®¥:

6. Not affected by any excess submergence except
operation is improved under a hydraulic head.

7. Applicable to the pumping of all fluids or sem!”
as well as mud, sand, or any debris which will pass
valves. i

Where water is to be pumped, the field of the pneumd ™
displacement pump and the return-air system is that
which large volumes are to be handled from 2 g7
source of supply, ¢, GAE

co”

that

ﬂuids;
the

where complete submergenc "
secured, such as in a river, lake, mine or quarry 8 s 10
large spring or an excavated well. This, at once, ope;ops,
them the supplying of water for small municipalitiess 5
mills, factories, etc. e
The fact that these systems will handle anything ” the
iently fluid to pass their valves adapts them 3159 . the
handling of solutions in salt works and bleacheri¢s ’g of
moving of semi-fluids, as in pulp mills; the handl?
cement, slurry and marl; the pumping of glass 845
glass factories; elevating salt solutions in salt wor sf ¢
the pumping of sewage.
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‘Under normal conditions it is safe to say that the return-
Centsystr-m Will_ show an average efficiency of: 50 to 55 E;e:
lift d, i eﬂ‘faenCY being the ratio of horse-power ?f wate
} _to the indicated horse-power in the steam cylinder qf
:t:l§ compressor, including all losses. It is easy to estg;
fuel TOm these figures just what they mean 1n terms
avxng.
in faYet the question of fuel economy is but one argument
e VOr of the return-air system. Another argument 1S that
bdil;()rﬁpr?sse‘i air system may be operated wit§ a far 1liessi
cost £ ?rfe-pOWEr, with a corresponding re‘du.ctlon in fir
o8 Boile plant, interest, maintenance, repairs and firing

air

m

Cost, :
Subst; bere a plant is crippled by a shortage of boilers, .the
= 'tution of the return-air system for a less economical
“mpmg

System will relieve the embarrassment.

Mr C’:itlnuing still further the argument for this systenll,
0 car ams notes that the tank equipment needs absolutely
€ The operation being entirely under control from
or vary 1 room, the engineer can at ar{y.t.ime start, stop
out the ¢ € pumping. There is no pOSS%blllty of dr.ownmlgy
€SS pow, ystem. In fact, it operates with proportionate ).
increase:r as the height or head of water above ‘the tan}(s
& Inaye. It cannot become choked by such silt or dirt
Oter a mine sump.
¢ Teturn-air system cannot be classed as a pump,
Binery of the kind regularly catalogued and listed.
omplete system in itself, consisting of an air com-
> 4 receiver, a reversing switch, two air lines, each
3 inzro:n the compressor through the switch ?o one pump
a regu].lwo pump tanks, all in a closed circuit, in which,
’ eXpan(Jegyde of operations, one air volume 1S COmpI'CS-
g with , dis. Tecompressed and re-expanded, cOTresponc-
S The .- o ls.charge of one of the pump tanks. .
1S adm; té)drlnclple of operation is simple. Com;?ressed air
the fluig to a tank filled with water, or any ﬂ|:11d, forcing
€ same s‘ut through a check valve and pipe line, and at
{2k, ¢ e> c’}:ne the compressor is drawing air from the other
is empy, 11 arge of air being regulated so that .when a tank
ther‘3by ; ¢ other is full, at which time the switch reverses,
h €Versing the action of the tanks.
ferringe Cycl.e of operation will be better understood by re-
Dreferabl I.?]g' 2; A and B are twin displacement ta-nks,
Dlaced asy Completely Su'bmerged) though they operate if so
air Dito b.e filled by siphon action. A' and B' are the
prevel-ltin De lines, C' and C? are discharge check valves
. D8 the return of the fluid ejected.
the °d D are check valves preventing the discharge of

fluig .
both tank?rpugh the inlet, E is the discharge pipe from

the €ngine

3s mac or

{5
Pressoy
leadin
tank

G 4n 'S the automatic switch controlling the pumping cycle.
! 2 are the tank risers.
i the atsltthe compressing cylinder of an air compressor. J
Supp; Ofnanc compensating valve which keeps the system
led Wlth air,

complr]e::s diagram a5 shown, air is being withdrawn by tl.le
tank r H from the tank B and is being compressed 1
thr()ug_" At the same time the fluid is entering the tank B
fan check valve D?, while it is being forced from the
t}-lrough the riser G, the check valve C! and the dis-
Plpe E, |

Any _ © Mathematical analysis of the system is difficult.

One ; -
e Interested in a full discussion of the problem will
in Vol.

charge

d
: ully brought Imo G. Harris
4 of th ght uot by Prof. Elmo e

Bineerg Tansactions of the American Society ©
In
0 .
are a4 tder 1o proportion a plant correctly, the needed data

fou()ws .

ki : ; i ic feet
Per S€cong the quantity of water to be pumped 1n cubic

THE CANADIAN ENGINEER 28,

h — the total lift, or head, in feet.

1 — the total length of air pipes, the distance from com-
pressor to pump tanks.

Having these, we must compute:

Qa = the volumetric capacity of the compressor, or the
piston displacement in cubic feet per second.

V — the volume of each pump tank (cubic feet).

d — the diameter of air pipe (in inches).

D — the diameter of water pipe (in inches).

H.P. — the maximum horse-power required of the steam
end of compressor.

From the formula:

Qa = Qw [1 + 1.4 loge R]

the following Table I. has been prepared, showing the size
of compressor, pipes, etc., required for various heads, based
on 100 gal. of water per minute; for other quantities, the
dimensions will be directly proportional. The table assumes
the pump tanks to be fully submerged.

Table I.—Dimensions for Return-Air System.

E 8 & i 5 £3, 28,

ficF @ JOEE R

" Sese . oy g RS - g%
I 0p.0ud TS ook L= Siast:) s vy
“ €§$§§ - _"->" g',,a :éb Eéb
| O.E BB e =5 =7 <% <373 <33
50 30.84 2.74 3.22 2.80 0.96 T 0
60 42.78 3.28 3.85 3.37 1.03 8.25
70 45.30 3-85 4-53 393 1.09 8.73
8o 47.70 4.45 5.22 4.49 . I.14 0.12
00 49.80 5.03 5.01 5.05 1.20 9.60
100 51.84 5.67 6.67 5.61 1.25 10.00
110 53.04 6.31 7.43 6.17 1,29 | 1 A1OIZ0
120 55.44 6.96 8.18 6.73 1.33 10.60
130 57.00 7.62. 8.97 7-29 L.37 10.95
140 58.50 8.30 9.75 7-85 I.41 11.30
150 50.04 0.00 10.60 8.41 1.44 11.50
160 61.38 9.75 11.45 8.98 1.47 11.75
170 62.64 10.42 12.25 0.54 1.50 12.00
180 63.84 iy O 1) 13.08 10.10 1.53 12.25
190 64.08 11.85 13.05 10.66 1.55 12.40
200 66.12 12.76 15.00 11522 ‘1.58 12.65

210 67.20 13.35 15.70 11.78 1162 12.05
220 68.28 14.09 16.60 12.34 1.64 10
230 60.24 14.02 17.35 12.00 1.67 13.35
240 70.20 15.68 18.45 13.46 1.69 13:30
250 71.10 16.46 10.35 14.02 1.71 14 3
260 72.00 17.24 20.25 14.58 T ey
270  72.84 18.00 21.20 15.14 1.75 14.60
280 73.56 18.80 22.10 15.71 1.77 13
200 74.28 19.60 23.10 16.27 1.79 14.30
i 7500 €045 2400  16.83 1.80  14.40

Air-Lift System.—The air-lift system of pumping, mea-
su-ed on the power basis, is not an efficient method of rais-
ing water, but where it is and can be applied, it fills a cer-
tain field and in that class:of work does service that no other
pump can do, and does it in a most satisfactory way. This
method of pumping has been most generally applied to rais-
ing water from artesian wells. ~ There are not many under-
ground formations in which wells can. be located close to-
gether without affecting each other when pumping, and. for
that reason it is best to spread them out on a line of what
we call the line of underground flow. Some formations are
so tight that wells have but little capacity, and in such for-
mations it is particularly necessary that the wells should be
scattered and pumped moderately. For the reason that
separate pumping units entail high first cost and 1'abor for
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.

attendance, the air-lift system is recommended. An
economical central pumping station will serve any number
of wells, compressed air being capable of trandmission in
proper sized pipes for great distances without serious loss.

The required equipment consists of an air compressor
located at some convenient point, preferably in some exist-
ing power station where it can take advantage of economical
steam conditions, an air receiver, and a pipe line leading
from the receiver to the well or wells. The pump proper
consists of nothing more than two plain pipes, one for air

T — T
_ AR
rﬂ pRéSSURE
WITCH i}
TRIPPING CYLINDE J
ACTUATING CYLINDER — s —
AR TANK
)T Tl L
R —
r:—""—————/
E
I-—-WATER

Fig. 2.—Return-Air Displacement System.

and one for water; these pipes run down inside of the well
and are submerged for a certain depth proportionate to the
lift when the pump is at work. Fig 3 shows the different
methods of piping wells. All wells are not alike, there-
fore it is a special problem in every case to determine the
size and arrangement best suited.

Each method here shown has its use, depending upon
the diameter and depth of the well, whether the well is
case¢ or not, the lift, volume of water to be pumped, and
character of the water-bearing strata. The arrangement
most generally used, where conditions permit, is shown in
No. 1, Fig. 3. This is the Pohle or ‘‘side-inlet’”” method,
in which the discharge and air pipes are placed side by side
in the well, joined by a suitable foot-piece.

In No. 2, Fig. 3, compressed air fills the annular space
surrounding the up-take pipe and is free to enter the rising
column at all points of its periphery, at the same time act-
ing without obstructing or contracting the discharge pipe
anywhere

Fig. 4 shows the tubular foot-piece.  This device aims
to provide a« means for actually dividing air into fine
streams, which we have found to be the best condition in
which air can be introduced into the rising main. Air from
the supply pipe fills the hollow base of the foot-piece. The
base-plate is studded with %-in. wrought-iron pipes about
18 in. long extending upwards to a point where the water
passes from the foot-piece into the discharge pipe, at which
juncture the bubbles of air are released. Ample Space is
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provided for the inflow of water to the foot-piece through the

bottom openings, augmented by the larger side inlets show?:
Thus we have in the foot-piece designed for a s-in. dis-
charge pipe a subdivision of air into thirteen %-in. streams:
with the added advantage that these separate small pipes
will tend to act as governors to control the discharge of
air.
The usual capacities allowed for the side-inlet method
are as follows:

Maxirnl_"""l
Econom":y’
Air Pipe . : Capaci
Connectri)on. Water Pipe. Size Well. on N;.,;.Elerate
ift. .
Gals. per M
% in 5 SIaIne 7
34 ¢« Iy ‘e 71 20
74 2 4
1 113 2 11 4% ¢ 35
i gy AN 5 pee 60
]}‘( 113 3 ‘¢ 6 ¢ 100
1155 3% ¢ WA i 140
I% 11 4 “ 8 ‘¢ 190
I}é 43 5 113 9 113 250
2 11 6 11 10 ¢ 350 .
A centrd)

No. 3, Fig. 3, shows the Sounders system.
discharge pipe is suspended in the well, the air Pfls
down between it and the well casing. If the well 19 ‘;’,5’
cased a second pipe must be used outside of the main le-
charge pipe, the air, as before, filling the annular space bm
tween the two pipes. In estimating pipes under this syste
it is usual to allow capacities as follows:

Lift, 25 ft., 15 to 20 gal. per minute per squ
area water pipe. :

Lift, 50 to 125 ft., 12 to 15 gal. per minute P€
inch area water pipe.

No. 4, Fig. 3, is the so-called “‘central air pipe”’ 10
This method is generally used where the lift is 1oW;
obtain the greatest possible output from what aré te
“strong wells,” i.e., wells having a strong static presz
and finding their supply in gravel or open rock format!

dis
The air pipe is suspended in the well without the usu?
(£

|

sing

are inch

r 5quare

i j——tn w7
> e

|

N J,-‘J
Fig. 3.—Different Methods of Piping Wells:
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charge pipe. The proper sized air pipe for diffe i

of casing and capacities are about as follows,
upon the lift and submergence: Capadty'.n
A : , ; r o
Size of Casing. Size of Air Pipe. Gal. P° 100
3% in. 1% in. 8o to 150
4 “ 13{1 it IOO to 50
5 ‘e 5 ‘« 150 to 275
6 2 75 10 s
Bl 254 500 10 1000
10 “ 214 ¢ 775 to
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eenNi(;twuhstandi.ng the fact that the air-life system has
of plantscofnﬂ}erc@ use for nearly zo years and thousar;ds
Maticaly a_‘e in daily operation all over the world, no mat he-
esign of(o}ireCt formulas have been pubhsheffl covering the
and for tl €se pumps, nor is there exact information a(;
to °Deratza culating the volume of air and pressure require
Mmber o the‘,n under all conditions. .Thls is due to 2
tion, ang ifva“able factors which enter into each Proposi-
g formy) Wwe are to undertake to derive a .prac.tlcal work-
brem ang We must assume certain efficiencies for the
Diped o0 Assume also that the wells will be properly
Mmeet the proper relation of submergence to lift.

Although impossible to construct 2
formula which can be applied uniformly
to all conditions met in this class of
work, yet, as Mr. Abrams points out,
we can define the trend and introduce
certain rules which will permit any en-
gineer to calculate the requirements for
any given proposition when the e{act
data covering the case are known. %he
data required and the factors entering
into these calculations may be reduced
to the following:

Va— free air piston displace
quired to raise 1 gal. water.

h—total vertical lift in feet.

H — submergence in feet.

C — constant (efficiency of the Sys-

ment ré-

Fig,

4 —Tup tem).
Foot Pleceular Before proceeding, the symbols
f above written must be clearly under-

stood.

501')\2: 1S the free air (piston displacement of the coLnI‘J;ZZ
en n?al:ilred to raise 1 gal. of water, due a!lowance ﬂ: =
COmpregg e for the ordinary volumetric efficiency of zorly
esignedor. If the compressors are in bad _shape or p atA
Tom S“c’h of course, more displacement ‘f”“ be requssor
n 8ooq 2 machine than from a well-designed compTe
Working order.

By “lift”
IEVel of th

‘¢

is ‘meant the total vertical Jift from the PumD"
S e water in the well to point of discharge.
belgy, tubmergence” is the depth the air pipe is subme.rged
importan(: fufnpix%g level of the water in the well, andflsua}i
€Igence actor in any installation; the percentage 0 tstal
eNgth of S0 often heard of, is the percentage of the ;en
Pumpiy, Pipe which is submerged in the solid water g
pg e the necessary percentage of submerg‘ence.varles
e with the lift; low lifts require proportionally
Mergence than high lifts; or, in other words, the
Submergence decreases as the lift increases. The
hese percentages lies within the following limits:
20 ft., 66 per cent.; for lift of 500 ft., 41 P€r cent.
DC°lmter & l.>e5t percentage in the class of work usually
Shce ed will lie between 50 and 65 per cent. Subme'rg-
1_esSureo 8overns the pressure required, both th'e starting
Othey o and the working pressure. The air-lift dlﬁelis from
Columy, MDS in that the pressure necessary to Taise the
the Of water does not depend upon the head, h, but upon
hey T Mergence, H, or, in other words, H is the actual
him;St Which the air pressure acts. '
B rgbt Step in a calculation of this kind is t
angd m.the lift what the proper submergence S
Cleyp, NOWing this submergence, the work can be ea
; On the basis, P = o0.44 H. '
(fr€e~ai ar(? Now ready to calculate the air volume requ}l:ed
follow.nr Piston displacement) to raise 1 gal. of Water- I'he
AVery eg formul, may be used, which closely approximates
Practice (in part suggested by Mr. Edward A. Rix) :

in
a'CCOrdanC
Ore s

ecESSary
Fa'nge of ¢
Oor lift of

aVera

Sub

o de-
hould
sily

ter
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h

Va =
H+ 34
C log
34
The annexed table also shows the value of C calculated
from the efficiency of the system under various heads, with
proper submergence.
Table for Value of C.

h = Lift. C = Constant.
TOL L t0y . 4 005 BL: Soialel s cte's v SRS 245
6F | Tt. 0 2007 TLet o alsmei i ey ere wisisis e s oo 233
e M M o LT o U 2 1 RN ey SRS B e S S 216
sor ft. to 650 fte........oooiiiiiiiiil 185
631 ft. to 750 fto.....ooooiiiiiiiiiilL, 156

Problem.—Given a bore-hole, well, or shaft 250 ft. deep,
the water in which stands 50 ft. below the ground surface,
but which falls 25 ft. when being pumped at the rate of 200
gal. per minute, and it is required to raise the water 25 ft.
above the ground: ;

Standing water level in well, measured from surface.. so ft.

Drop when pumped ...........ocoiiiiiiiiiiiiiiii, ZREs
Elevation above surface to raise water............... 254 1t.
s L s e, Sy i T AR oo Uy E I ) 100 ft.

If the best ratio of submergence for a lift of 10 ft. is
58 per cent., then

h x 0.58 100 X 0.58
H= or = 138 ft.
100—58 100—58
and applying our formula,
100
Va —
138 + 34
C log
34

and further introducing the value of C from the table, we
have
100
Va = = o.60.
233 X 0.704151.

Va — 0.60 cu. ft. (piston displacement) per gallon ot
water : hence for 200 gal. 200 x 0.60 = 120 cu. ft. will be
required.

The next calculation is to find the starting and the
working pressure. Observe that the normal or standing
water level is 25 ft. higher than the working, which indi-
cates a submergence at the beginning of operations equival-
ent to 138 + 25 = 163 ft.  The starting pressure must be
just sufficient to overcome that due to the height of the water
column above the footpiece.

163 x 0.44 = 72 1b. gauge, the starting pressure.

0.44 H = 138 x 0.44 = 61 lb., the working pressure.

- The actual pumping level in a well or group of wells
can seldom be known in advance to a test. It is customary
to assume certain conditions of lift and submergence, basing
such conclusions on experience, and proceed to pipe the
wells accordingly.  After the piping is installed and the
working conditions arrived at, the submergence is altered
to suit by raising or lowering the pipe in the well until the
best ratio is established.

The quantity of water a well will yield depends upon its
diameter and the natural flow. It is also essential that the
pipes both for air and water be properly proportioned, for
the reason that velocity of flow is an important factor; it
too large a pipe is used the air gets through without doing
all the work it should, and, on the other hand, if the velocity
is too high there is undue friction loss and also inefficient
expansion of the air bubbles. The best results are ordin-
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arily obtained by providing for a discharge of 12 to 15 gal.
per square inch area of discharge pipe.

Tables are available for determining the friction loss of
air pipes. It is, of course, essential to keep this loss within
reasonable limits. The flow should not exceed 1,500 ft. per
minute. y d

One reason why the air-lift has been so popular, aside
from its flexibility and simplicity, is the fact that the yield
of a well is frequently increased by its use. ~Wells can be
cleaned of sand, keeping open the water-bearing seams. As
there is little apparatus in the well, an unobstructed flow is
assured. The air-lift will handle all the water a well yields,
but if a given well is equal, at its maximum, to a flow of 50
gal. per minute the air-lift has so miraculous power whereby
the yield can be increased.

Water i3-also purified and improved by "the intimate
commingling: with air on its passage through the discharge
pipe. ' ‘There is a complete aeration as the water flows up-
ward, putting it in condition to throw off sulphur gas, pre-
cipitated iron, and in a measure prevent vegetable growth.

Special Uses for the Air-Lift.—The pumping of oil wells
offers a superior opportunity for the air-lift, and in this line
of work compressed air has been pre-eminently satisfactory.
One of the advantages possessed by the air-lift, whether **
be in pumping water or oil, is the ability of the system to
handle sand and gritty matter.

On account of the facility with which the air-lift, owing
to the fact that no working parts come in contact with ma-
terial being pumped, can handle sand, mud, and other sub-
stances destructive to ordinary mechanical pumps, it is an
ideal method for pumping in the following cases: :

1. Slimes, a mixture of water and the very fine portions
of crushed ore coming from a reduction plant.

2. Sand and water for sStone saws. All preparation
necessary for work of this kind is a ‘““master’”’ well or pit
sunk to a proper depth to provide the necessary submerg-
ence.

3. The air-lift has done excellent work as a dredge pump
and if its usefulness along these lines were better appreciated
we should see a great many more installations. The ar-
rangement of air-lift units on a scow, with p-oper facilities
for raising and lowering the pipes, presents unexcelled
features of simplicity and capacity.

4. Ag:tation of slimes in the cyanide process also offers

‘an opportunity for the air-lift, as complete and satisfactory

aeration can. be brought about - by placing an air-lift in a
cyanide tank specially designed for the purpose.

The air-lift is past the experimental stage and is taking
its place with other applications of compressed air where
steady, reliable results are appreciated.

— S -

TESTS ON REINFORCED COLUMNS.

The results of an extensive series of tests of the strength
and  elastic properties of concrete columns reinforced with
spirals and longitudinal rods, conducted by Prof. M. O.
Withey, assistant professor of mechanics in the university
laboratory for testing materials, are contained in Bulletin
466, University of Wisconsin, Engineering Series, Vol. 7,
No. 1, just issued. The tests were made from a rather
comprehensive point of view, no less than seven elements
being thoroughly investigated ; to do this, sixty-six columns
of commercial size were tested. The findings, which in
most cases are noteworthy, briefly comprise the following:

1. 'With respect to varying the richness of the mixture, the
fact was developed that rich mixtures are more economical
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than-lean ones, provided materials can be obtained at aver
age prices. It was found that more economical mixtt
are produced when the proportion of cement to aggfegatc'
by weight, lies between o.2 and o.7.

2. With reference to the effect of varying the percenta‘
of spiral reinforcement, the tests showed ‘that although e
vield point is practically independent of the spxral relﬂf"rc
ment, the ultimate strength and toughness are directly.
fected by it; one per cent. of closely-spaced spiral of bif
carbon steel was shown to be sufficient for lateral relnforc
ment. N

3. As to varymcr the percentage of longitudinal 1
forcement, it aeveloped that the addition of longltudl
steel can be made to con51derab1y increase the yleld o is
ultimate strength and stiffness. . As, however, c€
ordinarily a more economical reinforcement than Stee]" 3
does not seem advantageous to use in combination wi B"'
rich concrete, more than two or three per cent. Of iq
tudmal steel

4. In regard to the effect of repeated or tlme IOadmfls’
no definite conclusion was reached, although ‘the r'eS
plainly indicate that there is practlcally no increase m
or deformation after a few repetitions of loads equal 0
to 50 per cent. of the yield point.

ded» e
loa tets‘

5. With respect to columns eccentrically:
close agreement between the values derived from the |
and the theoretical values shows that common formt -aj

P Mc !
S e e
A I i ol
for short homogeneous columns eccentrically Toaded, 1° .
plicable to reinforced concrete columns. 2

6. As to the effect of differences in end condition®
is, the bearing surfaces, the tests disclose that the stre
of a column will be about as great when resting 0P ase is
ing as when bedded on a metal plate, provxded the b2
properly reinforced.

7. With reference to the relative value of plain andwith
formed bars for longitudinal reinforcement, the rest Y ot
the use of corrugated bars of high carbon steel were & b,
form and the strengths so high that this type deserves elas tl‘
consideration.  The use of deformed bars of hxgh ﬂ’
limit was shown to be more economical, with certaid *=

of unit prices, than plain round bars of mild steel. *of
ph’;on.

The bulletin contains a very complete bibliogra
published matter on the subject of testing reinfor¢
crete columns.

R e , )

AN INTERESTING JUDGMENT:

£

A legal judgment that has a particular inter?st etoéé“ﬂ
tractors and engineers has been handed down in e "cr\
of Review recently in Montreal, Que, The case ar e
the collapse of a tank. The lower court had C°ndem3 ;,11"‘
defendants to pay $0,500.68 damages on the grou? he wﬂﬂk’ e
the collapse of the tank on the building was due t© . cﬂ‘a
ness and insufficiency of the walls, and that it, WS
bent upon the defendants, as contractors, to 355]:
selves of this condition, before attempting to ereCt i
structure and tank. The Court of Review whilst )
ing the damage award, holds that the collapse wasrung )
a defect in the construction of the steel work SUP 1b16- ‘
tank. For this the defendants were also respoﬂ
reason of the fact that they had undertaken to €@ r,fterv-'
work on the understanding that they would 1 look
details connected with such work,
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THE DIGESTION OF SEWAGE SLUDGE.

By Charles Saville.*
Ther, . S ‘
€ are, as is now well appreciated, many advantages

in Providi
' ding for the rapid and complete digestion of sewage

Sludge ;
Ough deCIn this connection ‘‘digestion’ refers to the thor-
Matt, Omposition, or rotting out, of non-resistant organic

c’eatei;sgwhlch_ are easily putrescible and thereby capable of
h a nuisance. :
In 5 fr:S}? uantit_y' of sludge deposited from sewage is large.
Water, it socond-ltlon’ and containing go per cent. oT more of
month ey :;:et’mes amounts to as muchas 750 €t ft. per
! eing the § ousand persons connected with the Sewers, this
€ Sewers gure r.eported from Elberfeldt, Germany, where
fresh slug T built ‘'on the separate system. Furtl?ermore,
‘Continye tgebusuauy has an objectionable odor which may
these twOO e noticeable for a long period. Because of
sludge C}_’ara‘:teristics, the disposal of fresh sewage
muniti;spa-rtmm?rly in the vicinity of thickly settled com-
With is a difficult problem.
‘vululne to“]’)ell-digeSted sludge, on the
Certain conds-handkd is comparatively small,
sludge T}llt_lonss less than one-fifth as great as W
Content of thls great difference is due to the smaller
i Totting e digested sludge and to the breaking down,
of Which ut of the easily putrescible organic matter, part
“Which fre:;lsses off in the tform of gases. TITe ex_tent to
‘Pends o n sludge is reduced in volume by digestion de-
OTganic mat‘:me@‘ls factors, including the nature of the
I)resent, th s t.he sludge, the amount of mmefal‘ matter
Place, the 1e condition under which the digestion takes
: It is 1Ength of the digestion period, etc:s etc. .
tionable 0350 true that well-digested sludge has mo objec-
i or, because the easily putrescible organic matter

1n it h
: as 5
1ti been thoroughly rotted out. Under certain con-

other hand, the
being, under
ith tresh
water

ons di
Coung fflgestfd sludge flows ‘easily. .’ Purthermore, 58 ac-
Quick]y the entrained gases of decomposition it dries
) ; be readily

handl'ed 0 a porous, earthy mass which can
. and easily disposed of.

X C°mxallsetlhli1s- evident that there is much to be gairzed fro;n
Past 45 yea 1gestion of sewage sludge, and throughout the
i attempyt rs considerable time and thought has been spf%nt

out the Z t“.) find the most efficient means of bringing
erha esired results. :
of Se\?vs the best known method of effec : i
€Dositeq alge Slu_dge is the ‘‘septic tank,” 1n whl.c the
‘OWing Ses udge is allowed to digest in contact with the
1on jg nOtWage. Under thesé conditions t.he rate of dlies-
ke, g 1oually high, and as the S5O0 of the sludge
.same o Sewage itself septic and malod(?rous, and a.t the
Septic tani Interferes with the settling action, the ordinary

The is gradually going out of favor.

Perimen, nsext.stel.l in’ advarnce wads 'taken at the State l;le-
Positeq 4 tation in Lawrence, Mass., by removing .the b
tank, g udge from the settling tank to 2 separate digestion
W .0r 1 his method of sludge treatment was first tried some
in ?ars ago, and has since been adopted on a practical
t; bu?gland 45 “well as at & . few, places on the Con-
Ces - only to a small extent in this country. In sorr;e
Methog 1, it has proved comparatively successful, a!}d the
Ma, as recently been adopted by the city of Baltimofes

tiop ting the diges-

t

not been en-
as reported

k on sewage

0. At
Urely sat?;]fy places, however, the results have
rof ThaCt°f}'; in Germany, for example,

- Thumm in his recently published boo

Pk
: Of Hor: gt
York. Hering & Gregory, Consulting Engineers, New

-disposal.*
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Similar unsatisfactory results have also been
reported from the sewage testing stations ~ ‘at  Phila-
delphia and Chicago. It is not strange, therefore, that the
past 10 years have witnessed -the' search for:a still better
means of bringing about the desired digestion.

This has gradually resulted in develgping, first in Eng-
land and then in Germany, a tank with two chambers; one
through which the sewage flows and in which the susp’e‘nde(;
matters settle out; the other, for the'storage and digestion
of the sludge, being so arranged that not only the sludge
but also the products of digestion, cannot have an injuriou;
effect on the sewage in the settling chamber. In this type
of tank, in the form in which it has been developed in Ger-
many, there is no flow of sewage into or through the sludge
chamber. (Consequently the soluble organic matters in the
sewage standing in the sludge chamber soon become com-
pletely decomposed, after which ‘the digestion of the sludge
takes place in a liquid which is practically free from easily
putrescible organic matter.

Such tanks are spoken of as the Emscher or Imhott
tank. They have been operating. on a practical ‘scale In
Germany for six years and have given uniformly good re-
sults. In this country there-are as yet only a few in opera-
tion; but wherever such tanks have been given a thorough
test on a small scale with ordinary city sewage, the diges-
tion of the sludge has been excellent, and a large number
of municipalities throughout the country are now planning
to use them.

The time thus seems appropriate for inquiring into the
relative advantages of the separate sludge digestion tanks
and - the Imhoff tanks. ‘

. In discussing this question the writer would suggest
the advisability of keeping in mind the following ‘points of
view :—

First.—Can separate sludge digestion tanks be made to
give as good results as Imhoff tanks; with respect not only
to the character and 'quantity of the digested sludge; but
also ‘to the effect on the settled sewage and subsequént pro-
cess of purification, and tothe production of objectionable
odoss, both during the settling of the sewage and during
the digestion and subsequent disposal® of the sludge

Second.—Will the digestion of the sludge be as rapid
in separate sludge digestion tanks ‘as in Imhoff tanks, and

will the cost of construction and operation be as low?
Sludge which has been thoroughly digested.in éeparate
tanks probably does not differ materially as to character or
quantity from that which has undergone digestion in or-
dinary septic tanks or in Imhoff tanks; but with the type of
separate digestion tanks thus far used, the removal of the
sludge from the tanks has not proved as easy as with Imhoff
tanks, and in some instances it has been found difficult
(with separate digestion tanks) to bring about a satisfactory
digestion of the sludge. L
Small scale tests with a separate sludge digestion tank
at the Philadelphia Sewage Testing Station gave disappoint-
ing results, as may be seen by reference to page 171 of the
report, where the opinion is expressed that ‘‘the placing of
sludge. in open water-tight tanks is not an advantageous
means of disposal.” In these tests fresh sludge was added
to the digestion tank every two weeks, and although there
was some gas formation and liquefication during the first
part of the test, this ceased altogether with cold weather
which may be explained in part by the fact that the ta.nlé
was quite shallow. Tt is said that the tank always had a
thick scum and that there was no material change in the

- character of the underlying sludge.

% Handbuch der Hygiene, IL. Band, 2.
Wasser und Abwasser. !

Abteilung,

o g zZ e e o s =
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The excess liquid which overflows from separate diges-
tion tanks will be of a peculiarly objectionable character and
must be purified. If discharged back into the settling tank
it would tend to make the sewage septic, and in any case
presents a difficult problem for solution.

The sludge as discharged into separate digestion tanks
will always contain some sewage having undecomposed or-
ganic matter in solution, so that the process of digestion is
likely to be somewhat similar to ‘that occurring in ordinary
septic tanks, with consequent probability of the production
of objectionable odors. These odors, as pointed out by Mr.
Pearse, are likely to be especially noticeable at times when
the sludge is being discharged into the digestion tanks, tor
the reason that the sludge, having already begun to decom-
pose, contains foul-smelling' gases which, due to the stirring
up of the sludge, will escape. The separate sludge diges-
tion tank at the Chicago Testing Station is said to have
produced a very moticeable putrid smell, and engineers who
have inspected, during warm weather, the operation of the
separate sludge digestion tanks at Forest Park, Baltimore,
report somewhat similar conditions.

Another point of importance in this connection is that
such separate digestion tanks as have been built have a
larger surface of liquid exposed to the atmosphere than is
the case with Imhoff tanks, and may thereby give a greater
opportunity for objectionable odors to become noticeable.

In Birmingham, England, where sludge from Septic tanks
was deposited to a depth of 5 or 6 ft. in large open lagoons,
Mr. Watson stated that a thick, strong crust was formed on
the surface, beneath which the sludge remained in its
original condition, with mo apparent loss in amount, and
continued to give off foul odors irrespective of the age or
density of the deposits. It would no doubt be possible to
mention other instances in which separate tanks have not
been successful in bringing about a satisfactory digestion
of the sludge. It should be stated here, however, that ex-
periments now being made in Birmingham under Mr. Wat-
son’s direction indicate that separate sludge digestion tanks,
when operating with Birmingham sludge under certain con-
ditions, can be made to give a well-digested sludge.

The effect of this method of sludge treatment on the
flowing sewage is likewise a matter of considerable import-
ance. If the sludge is removed from the settling tank under
water this must be done at frequent intervals (say a week
or sometimes even less in warm weather), in order to pre-
vent a partial decomposition of the organic matter in the
sludge previous to its removal from the settling tank. Such
partial decomposition in the settling tank, by stirring up
the deposits, interferes with the settling action and has the
effect of making the sewage septic. This may lead to the
production of objectionable odors around the settling tank.
Unless the sewage, as well as the sludge, is removed at in-
tervals from the settling tank and the entire tank thoroughly
cleaned, therc is pretty sure to be trouble of the above-
mentioned variety, as it is difficult, even with specially de-
signed tanks, to remove from the settling tank under water
all of the sludge.

The second point of importance to keep in mind is
whether the digestion of the sludge can be effected as
quickly in separate tanks as in Imhoff tanks. If the diges-
tion is slower the tanks must be larger, which, with this
method of treatment, is an important factor to be con-
sidered, as it is necessary to have two distinct sets of tanks.

The digestion of sewage sludge is a biological process
and without doubt proceeds rapidly only when the environ-
ment has been made suitable for the particular kind of bac-
teria which do the work, and when other unnecessary types
of bacteria are so far as possible excluded. The creation

of the proper environment requires time, and after the en-
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vironment has once been created it is desirable, just as W‘ﬂ;
a sprinkling filter, to have the food supply, in this insta?®
consisting of sludge particles, enter the tank in a cOnt‘nu_
ous stream and at a uniform rate. This is not easy to af
range with separate sludge digestion tanks. Consequeé®
every time a new supply of sludge is added to the p
“the balance’’ of the bacterial activities is upset, partly :
cause the newly added sludge, including some sewageé 3to'
numerous varieties of bacteria, constitutes such a large p
portion of the total contents of the tank. {
In many of the separate digestion tanks thus far 0P
ated no provision has been made for having, ab"""t
sludge deposits, a considerable depth and volume of W'a A
in which the sludge can be kept, by the rising gases, u:ial
more or less continuous state of motion. The bact®
toxins can, therefore, not escape easily nor are fresh Slusir-
surfaces exposed to bacterial action as frequently as de.oﬂ,
able, all of which tends to check the rapidity of diges“a
To sum up, it seems probable that although separ
sludge digestion tanks can be made to give sludge 2ion
satisfactory quality, the time required for complete dig€® he
is nevertheless likely to be longer than with tanks ‘°
Imhoff type, thus calling for larger tanks.
a greater possibility of the production of objectionabl
The cost of operating separate sludge digestion
is in most instances likely to be higher than with theludge
of tank which includes both a settling chamber and 2 S'nt
digestion chamber. In the first place, as already poiv e
out, the best results with respect to the effect on the _Secow-
itself can be obtained only when the settling tank 15 iy
pletely emptied and cleaned at regular intervals. S o
it is questionable whether fresh sludge can be remo";he,.
easily under water as completely digested sludge. Fur al
more, the removal of sludge from one tank to anothe
ways involves loss of head and in many instances
necessitate pumping. Finally, the removal of sludger of
some separate sludge digestion tanks, even after m° od
less complete digestion, has been found to be a SIO¥
expensive process.
At the small disposal works in Forest Park, Bal g e
for example, the writer saw four men at work Sho‘,’elmethod
digested sludge out of the tank. In cases where thiS mextﬁ‘
of removal has to be adopted the construction of anf com”
tank may be necessary, since one tank will be out o ibe
mission much of the time. The necessity for purify! 1pas
liquid which overflows from the separate digestion tan
already been stated in detail. ceftain
Although separate s'udge digestion tanks have b’ maY
disadvantages, their adoption under some Condmota us
prove desirable. In such cases it would be adval® estﬁ"l
to make the tanks as deep as possible, so that the watcr
sludge when removed will have a comparatively 10\’; jtio?
content and contain a part of the gases of decomP fill
When first placed in operation it would be dCSim.be con”
the tanks with clean water, which contains no €as! y 5568
posable organic matter. This procedure will tend“to. in8
the p:oduction of odors, particularly during tl.’e ank
time.””  The fresh sludge should be discharged ’ntou;ntitl"'f”
at regular intervals and in comparatively small d P evﬁll
so that the amount of sewage accompanying the.SI‘f in d.’e
be small in comparison with the whole body of hqm-s ]iquzd
tank, and will, therefore, not tend to make ,
odorous, .4 ol it
The tanks ought never to be completely emPt t];ro“‘h
will then be necessary for them torpass once mor;ot pw::
the ripening time, If the gas developed does that nc¢
sufficient to keep the sludge well stirred up So.on 0 d;,
surfaces are constantly being exposed to the actll sv
bacteria, it may be possible to add certain €€

. €
altimo™
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Stanc 1.

Sllldgzs av;ililﬁch_ will in'CreaSe the gas formation, or to sti.r the

With fleny, ;lally, with a paddle, with compresspd air, or

there Woulg bater_ In case water is used for this purpose

ably reqn:. oC 2D overflow from the tank which would prob-
Quire purification,

It j
With, olrs I:Obel hoped that those who have had experience
18€stion ta vl:edg.e of, the operation of separate 5.ludge
ative , va n S will contribute to a discussion of their Te-
deﬁnite Opizgges or .disadvantages so that, before forming
35 Dossip] 108, engineers may have the benefit of as many
© of the available data.

.

THE DIESEL OIL ENGINE.
Si :

las st::c?i ;ts‘.comm_ercial introduction in 1897 this engi.ne
Power Drcduc‘Oerd 1ts way into the foremost ranks of motive
cet biece of =8 and A9 to-day considered to be the I{IOSC p‘;:‘
eat energ, A‘mec.hamcal construction for transforming t i
Cnergy 1 >~ 1M Oll fuel into mechanical energy; the therma
35%. g aboyt 48% ‘with an effective or brake energy of

Asig
€ from jte 5
Mere M Its enormous output the engine has a great

in a4 iti:;l It”nDOrtancE in its ability to utilize low grade oils
. the dx(? I’)U're petroleum, as tar oils, and oils produced
8ine ‘stillation of shale and lignite will operate the €n-
. er SatiSfactory conditions.

185 ip tl;lrethfer feason for the prominence given this engine
the uri 3¢t that it has broken the monopoly of coal. At
Di‘eSeI e: : Xhlbition’ last year, a steam turbine and a large
D op ¢ eglne’ both made by Franco Tosi, of Milan, and set
hquid fue] S4me stand, were worked together with the sa.me
* The boilers furnishing steam to the turbine

FI8. 1.—View of Engines of the ‘‘Selandia.”

bupy
Was er:fFUdc O.il' The difference between the two plants
Whole oi oTe this: for the working of the steam engine the
Purig; aioer Plant with jts chimney, fuel-supply apparatus,
Steam ipn plant for feed water with feed pumps, extensive
Orm‘)us “‘;ts’ condensation plant with water pumps and an €n-
thes %l consumption, had to be provided, with the final
Poye e c.Onsumingf 2% or more times the fuel per horse-
Iatter’ ec!ull'Cd by the Dicsel engine standing beside it. The
auxiliary 8 an entirely independent engine without any
“ongy e Plant, took up its crude fuel automatically and
smoke, 1t direcy in its cylinders without any residue OT
n.on“technic,better Proof can hardly be imagined, even for the
ﬁme Cany,, 4 man, thay excopt in special cases the steam €n-
ardly t Compete economically with the oil engine. IF s

“tble for a country which produces no coal, like

Italy, to develop a great industry based on the steam engine,
and this is one reason for the exhibition at Turin of about
thirty Diesel engines of various types and sizes, and made in
different countries.

Thus the Diesel engine has doubled the resources of
mankind as regards power-production, and has made new
and hitherto unutilized products of nature available for mo-
tive power. The Diesel engine has thereby exercised a far-
reaching influence on the liquid-fuel industry. It has been
proved by recent geological researches not only that there is
probably on the globe as much, or perhaps even more liquid
fuel than coal, but also that it is more conveniently distribut-
ed as regards its geographical position.

Although the engine has been used to a considerable ex-
tent for power-house and factory purposes, it is the promin-
ence given it through its adaption to marine and nawval pro-
pulsion that has brought the engine so prominently hefore
the public. The first oil propelled liner of large dimensions
to be a commercial success was the ‘““‘Selandia’’ of the East
Asiatic Company, a ship of 9,800 tons displacement and
was built by Messrs. Burmeister and Wain, Copenhagen,
there are two engines, driving twin screws, each engine
consisting of a set of eight single-acting cylinders 207 1in.
in diameter by 283 in. stroke, working on the four-stroke
cycle. Messrs. Burmeister and Wain have adopted this type
of Diesel engine to obtain greater reliability, owing to the
absence of temperature troubles, the completeness of scay-
enging, and the better balance of the reciprocating parts
than has so far been considered obtainable with two-stroke
cycle engines of equal power and of the same cylinder dimen-
sions. That this policy is justified was proved by the run-
ning of the =ngines on the demonstration trip from London
to Antwerp.

The cam-shaft and manceuvring-shaft are supported on
brackets bolted to the crank-case, making the removal of the
cylinder-heads for the examination and adjustment of the
reciprocating narts quite simple, as neither of these two
shafts need be disturbed in any way. Skew-gearimg—the
most general method of drive for the cam-shaft—has in this
design been displaced by cast-steel spur-wheels, although it
is retained for the manceuvring-shaft, which is only in action
to bring the opposite motion cams into play, to lift the roll-
ers with their push-rods and to replace them. The skew-
gearing is operated by a compressed-air motor taking air
from the starting aii reservoirs. There are two fuel-pumps
for each set of eight cylinders, each pump being of sufficient
capacity to supply the whole engine, and, according to the
gauge, the pressure of the oil on the exit from the pump was
1000 1b. per sq. in. This gives an indication of the extreme
accuracy of machining and fitting which is essential for this

work.

With regard to the auxiliary and machinery for the main
engines, it is quite evident that no pains and no expense have
been spared to render this plant as immune from break-down
as is possible. Hitherto it has been with the compressed-air
plant that the difficulties have been experienced, causing
break-downs and necessitating in several ships the fitting,,
after completion, of a donkey boiler to supply steam to en-
sure the reliable working of the auxiliaries. Op the Selar-
dia the compressed air for starting and for fuel injection is
supplied from the two three-stage 300 1b. per sq. in. com-
pressors driven by the Diesel engines, which are also coupled
to the generators for the electric power. In the next ship by
these builders it will be so arranged that each set will be
equal to the total normal work, so that even if one set were
to break down, the maximum speed of the vessel would be
maintained. A f(?urth-stage compressor in the forward end
of each main engine receives the air from the 300-1b, com-
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pressor, and compresses it up to the pressure required for the
injection ‘and pulverization of 'the fuel—i.e., goo lb. per sq.
in. Each of these high-pressure compressors is equal to the
total work of both engines, and, further, an additional length
of working stroke can be given to either when it is desired to
increase the output of goo lb. per sq. in. air for the recharg-
ing of bottles, &c. It is also further possible to fit a delivery
valve with connections to a working cylinder in place of the
exhaust valve, so as to augment further the store of the start-
ing medium, by utilizing the compression stroke of the cylin-
der. The engine turns well, and without appreciable loss of
balance when firing in seven or even six of the cylinders of
one engine. As a final stand-by, a steam-driven three-stage
goo lb. per sq. in. air-compressor is installed forward of the
oil-fired donkey boiler which is placed aft in the engine-room
between the thrust shafts.

The fuel injection air is stored in two working bottles of
German manufacture, with solid ends welded in by a patent
process, placed vertically amidships between the compressed-
air manceuvring engines. - Drain-pipes to the bottom of the
working bottles are fitted, and periodic blowing down ensures
freedom from moisture, with its consequent corrosion. Two
spare bottles are placed against the forward bulkhead, and it
is so arranged that connections can be made between the in-
dependent fuel-injectors, one working and two spare air-bot-

Fig 2.—Details of 200 Horse-power Four-cycle Diesel Engine.

tles, to keep the main engines running should their air sup-
ply.fail, due to leakage, &c. It is interesting to note that
both the auxiliary Diesel engines have also a fourth-stage
air-compressor (300 lb. to goo lb. per sq. in.), on the forward
end of their crank shafts. The starting air, at 300 1b. per
sq. in, is stored in four reservoirs—two for each engine—with
dished ends, which are hung from the deck above, One re-
servoir is normally sufficient for each engine,

Lubrication oil to the main bearings is forced in at 10
Ib. per sq. in. pressure by one of two electrically driven

Volume 2%

plunger pumps through the main bearings, crank-shaft, am:
crank-webs to the pin and bottom end bearing, thence up p
connecting-rod to the crosshead bearing, and up the Plswe
rod to the piston, coming down the piston-rod again 0 o
guides, when the oil is partially cooled, and thence led ohe
side the crank-case and discharged through a filter t© 5
sump in the bed-plate. This discharge supplies the B€
whereby the engineer on watch .can assure himself of s
quantity of flow and the temperature of the oil. Each g r
cating oil-pump is in circuit with a cooler of ample P* &
tions to cope fully with the onerous temperature conditio?® :
the Red Sea and the tropics. There are two cooling W&
centrifugal pumps, eléctrically driven, to supply all the Coary
ing for the main and auxiliary engines, main and 3“’.“1;]1),_
compressors, lubricating wvil, &c.; two' duplicate electric st
driven three-throw plunger-pumps, one for sanitary pUr 5
two for the bilges, with connections to the ballast. tal.)veﬂ
which are usually pumped out by a compressed-alr i
ballast pump. The compressed air also operates the : ks
pumps, which draw the fuel-oil from the double-bottom aur5'
to two daily service tanks of sufficient capacity for 12 hoThe
working, which are placcd on the engine-room topS: oot
function of these service tanks is to permit of the Settleﬂ;,]e'
of any water pumped, together with the oil from the &

bottom tanks, which are filled with ballast when empty'S i

It is claimed that the adoption of Diesel engines ke oW’
creased the cargo-carrying capacity by 1,000 tonS’ChIEﬂyboil'
ing to the absence of coal-bunkers, since an engine 3% ;e
er room for the same power would only occupy two °F g
frame spaces more than the Diesel engines. The qu‘vmgndia
weight must be small, since the machinery of the i 1b
must weigh some 400 to 450 tons, which is equal t0 %
per brake-horse-power for the main engines alone. 2

Details and views of the engine are shown in Flglis”
This shows the mechanical make up of the enginé whic

good example of a modern Diesel engine.

————ea-oo————
0ATS
i

Sir Bryan Leighton has invented a new d‘e‘nces 1€
launching lifeboats, and a model of the contrivanc® .., is
cently been shown at the Hotel Cecil, London. Th€ 1n ap’
to launch lifeboats from both sides of the ship DY p poot
paratus on the water-shoot system. The end of ¢ eeofa
or launching way rests on a pontoon, which in the e 1008
ship of the dimensions of the Olympic would be 40 o ¢ the
8 feet deep, and 10 feet wide. A ship of the S¥¢ _ o
Olympic would carry two of these launching ways: hip by
either side. They are attached to the side of t_he sswings
means of a swivel, and lowered by a crane Whi€ :
them free of the ship into the water. The passenger et of
the boats on the deck. The boats are run along 2 shoo”
rails to a turning table immediately at the top of t ea wit
and are lowered down to the water level by means h bicb
hawser. Towards the end of the shoot is a knuck® sho?*
causes the bow of the lifeboat to have a tendency toa o
upwards on touching the water. The launchin8 v;e. Il
be placed at an angle, according to the state of the i
is assumed that an experienced seaman is PlaCEd e h
boat, and directly he gets within a couple of boat—us; e
of the water he manipulates the releasing appal‘zé up fof
boat then shoots into the sea, and the rope is pul
another boat,

A Board of Trade expert spent an hour 3
the device, and did not offer any serious ob]
The inventor claims that it is a simple and ineXP
trivance, and it is understood that it will be brov®&
the notice of the leading shipping lines.

NEW DEVICE FOR LAUNCHING LIFEB

in
xam: it
ectiof’ cov’
ensl"befare
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AN IMPROVED CONCRETE PAVEMENT.*

By M
r. E. w, Croves, City Engineer, Ann Arbor, Mich.

SOm

e ; ;
formg of years ago the writer became convinced that the
10 come Street pavement commonly used were teo expensive
in p Ito general use, especially on residence streets,

t . v
It our large and small cities and on country highways.

€ de :
Much <:hemandS of modern traffic were to be satisfied, a
Aing aHaDer form of pavement must be devised, yet one
the essential characteristics of permanency and

W co
St D ;
DavEment;)f maintenance. With this idea in VieW, concrete
‘C < . .
Sbecteq . onstructed in the ordinary manner, were inl

it was found that while the concrete had the
Support the weight -imposed upon it, it was
3 0 chap eptl.ble to the abrasive action of traffic as we:11
turp undeges m volume, which produced cracks, which 1n
“nlagaq ir.the action of wheels and hoofs, soon became
haq Caug U0 ruts.  Previous to this inspection the Writer
“hi waed a section. of a street paved with asphalt block.s,
coating ,OS rapidly disintegrating, to be covered with a thin
Ful, Crude coal tar and sand. The effect was wonder-
Mer] few coating took all of the wear which had for-

I
ls'trength to
(‘a{my Susc

be
ent, w}filéhop t.he asphalt blocks and preserved the pave:
fess Doisy tp is in good condition to-day. The pavement 13

an before, and not as slippery as sheet asphalt.

F
thig c(;tr SOme time the citizens living on a certain block in
Williy, ¥ had desired that it be paved. But they were un-
Davernento Pay such high prices as had been charged 'for
'ConceiVEd- II.] an effort to satisfy their request the writer
Ing j4 s the idea of laying a concrete pavement and '
€ Consepy 5, COatmg of tar and sand. Accordingly, with
¢ pave of the city authorities and the property OWners
ing : One block, of 1,883 sq. yds., with concrete, cover-
Boy ‘Onsurface with hot crude coal tar and sand, using
Je Falf gallon of tar to each square yard of pave-
. 1909 ater this pavement had passed through the \yinter
dge its g 1010 and our citizens had an opportunity to
b Sq m?rlts’ petitions were presented asking for over
Uring qu:, which were laid during the summer of 1910.
o e Dl'ese Winter and spring of 1910 and I9II petiti(?ns
Sq ited asking for about 70,000 sq. yards., of which
f};n file De.tityds' were laid and at the present time We haYe
¢ laj as 'ons asking for 140,000 sq. yds. more, which will
S00n as conditions are favorable.

Let
“SLUS re
ooherey Teturn to the subject of the change of volume of

cover-

e, )
CBhange oce; he writer, of course, was aware that such a
Mytv it Tem “Tred.  He had his ideas, as all of you have.

ichig, 2ined for Prof. A. H. White, of the University of

gan
Change- > 1o tell us the reason for the greatest volume-

;Sting M 7 4 Daper read before the American Society for
i aterials anq published in their Proceedings, Vol.
I:ferlm Ots pel;fof' White gave the results of certain ex:
it e o nstormed by him. In his introduction he speaks
si : “misno ancy of volume’” of cement mortars and calls

dew s Mer.”  Any one can see from cracked wall§,
?t?ﬁ' < toatnhd other concrete structures, whose fa‘iﬂlure is

Creng o ¢ Settling of foundations, that. there is some
4 ¢ cr Aracteristic which causes cement, cement mortars,

®t€ t0 change volume if exposed to the weather:

1911,

€ sayg. _
:llll)ang“‘s inys. “The change of volume of concrete due to
le temperature has been determined with consider-

Ceng Ccuracy to b g ra
y e per unit length 0.0000055% oF 0.00055

T
e, degree Fah. There are, however, other changes

*
pRELE T :
Natlona e?ted. at the Eighth Annual Convention of the
tPene, “ociation’ of Cement Users, Philadelphis, P2
 Eng. News, Vol. 46, 1901, p. 380.
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due to the chemical process of setting and hardening which
are barely mentioned in even the more important treatises
and other variations due to the wetting and drying of the
concrete, whose very existence is practically unknown.’’

He deals with these latter and previously unknown
changes. From earlier experiments by Schuman, Gary,
Considere, and Campbell and White it was definitely deter-
minec¢ that neat cements, hardening under water, expand
at a decreasing rate for years, and that neat cements,
hardening in air, contract similarly, and that cement-sand
mortars act in the same manner as neat cement, but to a
less degree.

Mr. White has been experimenting for twelve years or
so with neat cements and various sand mo:-tars. He has found
that neat cement, when immersed in water for a period of
three years, showed a linear expansion of from o.10 to o.15
per cent., nearly all of which occurred during the first year.
When these bars were allowed to dry in the room (tem-
perature about 70 degrees Fah.) for 65 days they had con-
tracted to their original volume and in some cases 0.05 per
cent. less. Upon re-immersion in water they regained all
their previous expansion in about one day, and some ex-
panded more than they had ever done before. In one speci-
men of natural Tock cement the expansion in water during
the same period of time and under the same conditions
went as high as o.55 per cent., but on drying contracted

+0.25 per cent. He also tested in the same manner various

view of Street In Ann Arbor, Mich.

bars composed of a 1:3 mix of sand mortar and compound

bars of neat cement and 1:3 mix. The first bars behaved
like the neat cement, only in a less marked degree. In the
compound bars the neat cement part acted in the same
manner and in the same degree as the other neat cement
bars, while in the 1:3 mix there was a tendency to lag in
both expansion and contraction,  This difference of ex-
pansion, of course, set up sheering stresses at or mear the
line of demarcation. In some cases these sheering stresses
were great enough to rupture the bars.

To take some examples of this from actual practice,
the writer can site numerous cases in Ann Arbor where the
sidewalks have broken apart, that is, the top course broken
loose from the bottom course, and in every instance it
could be seen that the line of fracture did not conform to
the line of demarcation, but was below in the leaner mix.

There was a film of the base concrete from 1/64 to 34 and .

in some cases % of an inch thickness clinging to the top
course, showing that the failure ‘was not due to poor bond-
ing between the two: courses. Doubtless every one of s
have seen a sidewalk buckle up in an inverted V. Thig

iy
fig




- with the surface of the concrete.

790

occurred in some of the walks on the campus of the Uni-
versity of Michigan, and on several of the city streets in
walks that have been laid from one to ten years. The

peculiar thing about the failure was that it occured during -

the summer months, thus precluding any Tesult of the frost
action, There remains only the moisture to blame, since
the expansion due to heat is so small. To the writer’s mind
the foregoing proves conclusively that the great destruction
of concrete pavements is due, first and foremost, to the
alternate wetting and drying when they are unprotected.

Now, this coating of bitumen and sand is waterproof.
Thus the greatest cause of the destruction of concrete pave-
ment is eliminated. The writer does not care to go into
the question of water from below or sub-drainage. The
greater portion of the streets of the city of Ann Arbor are
of a gravelly soil and thus drain themselves. However, a
portion of one street is clay and the pavement was laid
directly upon it, and shows no ill effect up to the present
time, and none is expected.

The pavements laid during the seasons of 1909 and 1910
were trated with crude coal tar and, while this material was
fairly satisfactory, it was evident that a distilled product
having a uniform consistency would be better. Experiments
were made with various products of the distilled tar, tarvia,
and asphalts with various degrees of viscocity. These were
all more or less unsatisfactory, more especially the products
containing asphalt oils. As objectionable features made
their appearance efforts were made to overcome them. Ex-
tensive laboratory tests produced a bitumen which has none
of the objectionable features of the crude tar, tarvia and
asphalt. This bitumen, when applied to the concrete at a
temperature of 180 degrees Fah., is thin enough to bond
into the interstices of the base, making an impervious
surface.

The pavements laid up to the present time have been
made up of two layers of concrete, viz.: a base 4% inches
thick composed of one part of cement to eight parts of bank
run gravel, and top layer 1% inches thick composed of one
part of cement to two parts of gravel passed through a
screen having a one inch mesh, the cop course being applied
immediately after the bottom course is laid to insure a good
bond. Since the top coat of a pavement laid in this mannec
contains more cement than the bottom, and since it has
been shown that such a construction tends to produce in-
ternal shearing stresses; there is a possibility of separation
of the two layers. While no action of this nature is appar-
ent in our pavements, due to the waterproofing effect of the
bitumen, to be on the safe side, all our future work will be
one coat work, using approximately one part of cement to
4% parts of bank run gravel.

It has been the practice to leave an expansion joint
about 3 of an inch wide at each curb, and also every 23 ft.
transversely of the street. After the surface of the concrete
has been trowled to conform to the crown of the street, and
when it is partially set, a light wire broom is used to
roughen it in order to furnish a better surface for the ad-
hesion of the bitumen. Later the expansion joints are filled
to a little less than one inch of the surface, with sand upon
which is poured hot bitumen, making the joint filling flush
After the concrete has
Pbecome thoroughly set and is dry and clean (being swept
if necessary) one half gallon of bitumen heated to a tem-
perature of 180 degrees Fah. is spread over each sq. yd. of
the surface of the pavement, and while this bitumen is still
hot and soft it is covered with a layer of torpedo sand rang-
ing from % to % inch, using about one cubic yard to each
250 sq. yds. of pavement. The street is then immediately

opened to traffic which grinds the sand into the bitumen and
products a rubbery surface, black in color, almost noise-
less, and having the appearance of sheet asphalt.

THE CANADIAN ENGINEER
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As to the cost of maintenance, I can only spe
an experience of three years. With upwards of 8o, e
yds. of this pavement, constructed during the last =
years, not to exceed $30.00 has been expended on re,paﬂ:; ‘
and the pavement is in good condition to-day. The©? th
of a frame house, in building, does not consider that fot
first painting will last the life of the house. He plans ot
the expense of repainting every few years. Its initial cust
is low enough to allow for maintenance charges. It ?1
be kept in mind that there is no pavement that is enﬂfzd‘
free from maintenance charges. In summing up the otts
vantages of this pavement, it may be said that the con! )
if properly and honestly constructed, is strong eno'ug Th
sustain the weight of the traffic which passes over 1 ot
bitumen prevents the absorption of water by the cond”
and thus preserves it from cracking. The change of _OI o
due to temperature is negligible. The oombinatwn-ch
torpedo sand and bitumen gives a wearing surface
is unexcelled. The construction cost is low as com? o
with other pavements and requires no cumbersome a.n o
tensive plant. When it becomes necessary to put p 2
any sort beneath the pavement Tepairs are easily 2% ih &
fectly made, no ridges or hollows being produced- w fof
firm sub-base no reinforcement whatever is neceSS& 7.
the stability of the pavement. @ With the manner Of, inf
the expansion joints described above, there is 1o ¢ g 8
or crushing of the concrete at the edges. If the fill 5o
carefully done it is impossible to point out an €XP%
joint in the finished street. When the hot sun Of Sfl
heats the pavement there is absolutely no free got
coming through and sticking to the feet. It doe?
“bleed.” Our citizens are so well satisfied with it tha.t i
will not consider any other form of pavement. It ls’afki
deed, a most suitable pavement for country highway® N
and boulevards, as well as city streets. With gTave = s
ledges of rock, marl clay and sand, the essential € 11y
of concrete so profusely distributed throughout this €% 13id
the bitumen easily obtained, a pavement that ¢a% ’ ol
for about one dollar a square yard based on An? he
prices, and that is durable, noiseless, and pleasi®® b
eye, I can see no reason why it should not bec?
most universally used of any or all of the various pav
before the people to-day.

000 &
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LARGE WATERWORKS.

ent®
The protracted negotiaticns between the gov'efm:ga,d
of South Australia, Victoria and New South Wales - el
to the proper utilization of the waters of the River nother
for navigation and irrigation have been advance 3 o
stage, an agreement authorizing South Australia 7 dify
struct storage works at Lake Victoria having been Sl%‘/ict"t,la
the premiers of the three states concerned. LakKe, adﬂk
is situated in New South Wales, and about 14 miles *
ect line above the boundary of South Australia. . e th°
The agreement, which is subject to ratificati®® of i
parliaments of the three states, contains Pl‘o"iswns 5"“{'1:
transfer of the site of the proposed works from Newese‘vole
Wales to South Australia. It is estimated that e :nt 1,51‘
which will result from the improvement of the pre® o
Victoria will have a storage capacity of 1,5°°’000'0003¢r,
feet, and it will approximately cover an area cf.30: he Iess;;
There will be two weirs and locks associated Wit ined- g0
voir, the exact sites of which are not yet detern: gpall ‘p. -
clause in the agreement provides that the com}’aco the
be regarded as a settlement of the vexed questio® . W
portionment between the states of the waters © 1
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TESTS ON REINFORCED-CONCRETE BEAMS.
tatgs'hf(:; Stru.ctural Materials Laboratory of t‘he N}Jmteii
1904, ; e°1‘°g1Cal. Survey was founded at St. .Louxs, o.l; .
at tl,latn connection with the world’s fair being 'h-eld t ;Or
eix b time. Pft this laboratory there was carned. (;n W
Cludip TS extensive tests of various st{ructur:ﬂ materla‘li S5 }n
f°rced-gc a number upon various kinds of concrete an relr;
in thes oncrete specimens. The scheme of ?he labo;ato ¥
ceme latter tests was to proceed from the simplest or.mrs1
ang coent’ mortar and concrete through concrete ttla)nsws
ang colmp'ressmn tests to various reinforced-concrete1 ;au;_
o Umns, In July, 1910, by act of Congress the afo;m
the dira: transferred from St. Louis to Pittsburg andstrtes
Ureay ction of the Geological Survey to the United aO &
Will e of ‘Standards, under whose auspices further ‘ion-
Crete mCarer on. Preliminary reports of the tests on iy
logicy) gterlals include Bulletin No. 331 of the U.S.‘ 5t
Mortayg urvey, which describes the tests of Portland 'cemNO
344 of ;nd,their constituent materials, and Bu]letlnt st;»
of plaint ¢ U.S. Geological Survey, which covers the h:t i;
€ test ‘COncret? beams. The next step in the testing t b
at the Stof pla-m reinforced-concrete beams, Was comtp‘:ere
Transfer e, Lcuis laboratory, but the data for the tesl Sy
ory ed to the U.S. Bureau of Standards wht?n the la 9
ureauas transferred and have been just Publlshcd by e
escrin. > & “‘technologic paper.” We give below a s
Ption of jtg eDTtents:

XIE};E test-§ comprise simultaneous comp.ression t.esfts C:z
eamg ‘.Cylmders and 6-in. cubes and. simply rein O{I‘he
Serieg c‘glth_ varying percentages of remforce.ment. i
teste nsisted of 336 beams (three of Whl?h v.verle p
cubiCa] ttogetl’.ler with the COrr‘esp-onding cyhndr](:ad ;t;,;‘lst
Dieceg . €st pieces for compression tests and 48 bon i
Useq. lg determine the adhesive strength of the aggregate
8Taye] €Presentative material of four classes Of. aggregate,
useq . Ushed granite, crushed limestone and cinders, were
tripliclant making up the test pieces which were testt?d 1m

e € at the ages of 4, 13, 26 and 52 weeks, respectively.

CPOTt says :

to 5 I?ri repor.t of these tests has been confined exc}u(si?crzz
With o Sentation of test data in such a way as to in <
on'Sldera‘ble certainty the various elements which affect
Sty ieemgn of architectural and engineerir.)g structclllrss:
e therefore, been made near maximum load be

t“’ee .

rnt eXternal load conditions, as measured by the belz)ndltrlllg

ent, ; : ’
Tesist and resistance of the beam as determined by

There is included the relation between

e & moment,
f the

u 1 . .
rej Mt stress at maximum load and the yield pomnt ©

OrCEmth‘

Stud: ]
stresstudles have been made for maximum load and for unit
eﬂect'es °f 16,000 and 32,000 lb. of the relation between the

Al bercentage of reinforcement and (1) the resistance
M

G el i 1 in the extreme
Dper § al axis, (3) unit compressive stress in the i
The Tes Te, (4) the deflection at the centre of t.he eate;
€taj] inults are presented diagrammatically and in greWith
3ge tabular form. The change of such relation

0 the difference due to the nature of the aggregate
2150 been determined and are presented.

loy, i development and spacing of the tension cracks be(;
Dercenfa Neutral axis for the various aggregates, agCS,hz?o-
8raph &S of reinforcement is plainly shown by P

S of the R d.

here is als included a study of plain concrete in direct

OMpregg; e
treaseessmnj The growth in strength with age and the 12f
™ stiffness, as measured by the initial modulus

of ¢
€ beam a5 measured by (2) percentage depth to

aye
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elasticity, are clearly brought out. The variation with age
of the ratio of the yield point to the ultimate strength for
the different aggregates has been determined.

No extended discussion of the theory of reinforced con-
crete is attempted in this bulletin, and theoretic formulas
have been introduced only where necessary for the intelli-
gent presentation of the data. The formulas used are,
however, not original with the bulletin, but are based on as-
sumption which are thought to approximate the truth.

The preliminary description includes accounts of the
methods of tests of the cement, the sand, the aggregates,
the reinforcement and the separate test pieces. Following
that is a chapter on the result of tests, which discusses the
tables which include all the data of the tests and in addition
takes up the analysis of the beam at the first crack, the an-
alysis at maximum load and the effect of variations in the
percentage of reinforcement. Finally, in this portion is a
discussion of the compression tests, taking up the influence
of age on relative strength of cubes and cylinders and upon
the modulus of elasticity and yield point and the ratio of
the yield point to the ultimate strength.

The variation in the constants entering into the com-
position of the beam and the completeness of the record of
the tests are such that a great number of tables and dia-
grams are needed to present the results. At the same time,
these results are most comprehensive and permit of a thor-
ough study of the behavior of simple reinforced-concrete
beams.

Conclusions.—As a result of the tests, the authors have
made the following conclusions :

Reinforced Concrete in Flexure.—The unit elongat'ion of
the: extreme lower fiber at the time of the occurrence of the
first crack is o.ooo12, for stone and gravel concrete, 0.00018
for cinder concrete, and equals the unit elongation of the
lower fiber at rupture of a beam of the same concrete with-
out reinforcement.

The unit elongation of the extreme lower fiber at time
of the occurrence of the first visible crack increases with the
percentage of reinforcement.

The distance between cracks due to tension varies with
the percentage of the reinforcement, slightly with the kind
of aggregate, and is independent of the age of the concrete.

The ratio of the unit stress in the reinforcement at
maximum load to the yield point varies with the percentage
of the reinforcement, is independent of the age of the con-
crete, and shows no regular variation with the initial
modulus of elasticity of the concrete.

The unit bond stress at a load just below maximum,
for a unit stress in the reinforcement somewhat less than
the yield point, is almost constant and equal to about 120
Ib. per sq. in. It increases slightly as the percentage of
the reinforcement increases, increases somewhat with age,
and with the strength of the concrete.

Rasing the resisting moment of a reinforced-concrete
beam on the tensile stress in the reinforcement, and neglecting
the tensile resistance of the concrete, the ratio of the resist-
ing moment to the bending moment is always less than one
between 0.5 per cent. and 1.7 per cent. ‘“‘effective’’ reinforce-
ment. This ratio is independent of the kind of aggregate
used, decreases with age, and increases with the percentage
of reinforcement.

The behavior of the reinforced-concrete beam, having
the reinforcement in two horizontal planes is identical with
a beam having all the reinforcement concentrated in one
plane, and equal in amount to the reinforcement in the
lower plane plus that in the upper plane multiplied by the
ratio of the distances of the upper and lower planes from
the neutral axis.
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The percentage depth of the neutral axis. below the top
of the beam increases with the percentage of reinforcement
and increases or decreases with different amounts of rein-
forcement as the intensity of loading increases, depending
\ipon the ultimate strength of the concrete as influencing a
compression failure, and the relative stiffness of the con-
crete for varying degrees of stress as determined by the
character of the stress deformation diagram of the cylinders
(fixed by the proportions, consistency, kind and age of
concrete).

" For all practical purposes the percentage depth to the
neutral axis for a given unit stress in the reinforcement may
be taken as independpnt of the age ot the concrete.

The character of the concrete as measured by ‘its
modulus of elasticity exerts an influence on the position of
the neutral axis. :

For any given percentage of effective reinforcement the
moment of resistance varies as the ordinates of a straight
line, and based on the moment of resistance of a plain con-
crete beam the moment of resistance for a reinforced-con-
crete beam is proportional to the effective percentage of
reinforcement.

The moment of resistance is appreciably affected by the
character of the aggregate used and the age of the concrete.

For a given unit stress in the reinforcement the deflec-
tion increases with the percentage of ‘‘effective’’ reinforce-
ment and increases as the modulus of elasticity and ultimate
strength of the concrete decreases.

The deflection of a reinforced-concrete beam increases
in direct proportion to the increase in the unit stress in the
reinforcement.

The unit compressive stress in the extreme upper fiber
varies with the percentage of effective reinforcement as the
ordinates to a straight line.

Excepting cinder concrete for the earlier ages and low
percentages of effective reinforcement, the unit stress of
16,000 1b. per sq. in. in the reinforcement corresponds to a
unit compressive stress in the extreme upper fiber of at
least 1,000 Ib. per sq. in.

Concrete in Compression.—The conclusions as to the
general effect of age on the various elements (ultimate
strength, initial modulus of elasticity, and yield point) that
determine the value of a given concrete are probably of
fairly general application.

It should be recognized that the results obtained for
each class of material—i.e., granites, limestones, gravels,
etc.—used in these tests may not be applicable to other ma-
terials of the same class obtained from a different source.
There are too many elements affecting the strength of con-
crete to warrant the assertion that because an individual of
a class—i.e., granite—gives excellent results, that, there-
fore, all granites will give equally good results. The gravel
used in these tests has smooth, round surfaces but developed
a compressive strength but little inferior to that of the
granite, and appreciably greater than that of the limestone.
Yet it cannot be stated that the use of any given gravel for
concrete is permissible, because this particular sample,
which originated from a hard, fiinty rock and is well graded,
gives excellent results, A gravel deposit wi'l necessarily
partake of the physical properties of the rock from which
it is derived and no good results can be -hoped for by the
use of a gravel which originated from a soft, chalky lime-
stone or from some weak, cleavable shale or sandstone.
'I:hg compressive strength of the stone affects the compres-
sive strength of the concrete in which it is used in too
great a degree to warrant the neglect of the consideration
of this influence, while even for the same stone, the strength

f

Volume 22.

of the concrete will be greatly influenced by the uniform®
or nonuniformity of the grading. b

Again, for equally good grading, the material] w¥ g
grades down from the larger particles will mearly alwalei
show the greater strength. The effect of a large amO
of dust in decreasing the strength of the concrete sho |
not be overlooked. It must be recognized that the quat”s
of the sand used in making the concrete—i.e., its hafdn?
size and grading, the presence of a large amount of V
fine material—are all elements which will modify co™ '%
sions as to the excellence of a given stone or gravel. 5&

From a consideration of the above facts it is always 1
visable to make careful investigation of the materials 2V o
able, even though the costs of tests Seem excessive. L

‘The weight per cubic foot for a 1:2:4 stone and gra
concrete may be taken as 150 lb. and a cinder concre™
120 lb.

The ultimate strength of 2,000 lb. per sq.
1:2:4 concrete at the age of four weeks, frequently
basis for unit stresses, was exceeded by almost 50 PET ‘_.4_5',_ |
for the granite and gravel and by 25 per cent. for the :#_‘H“ \
stone concrete, but the value found was 20 per cebt: ==
than 2,000 1b. per sq. in. for the cinder concrete.

The ultimate compressive strength of concrete Sho
substantial increase from an age of four to one of 52-Wel
the strength at four weeks being about 65 per cent. ©
of 52 weeks. :

The yield point at the age of four weeks averages &
0.30 the ultimate strength and for stone and grave
cretes is well above 500 lb. per sq. in., but’ for €1 '
scmewhat less. ‘Lhe yield point shows a substantial mc
with age.

The compressive stress, gross deformation diagra®
concrete may be represented by a straight line up t0 %
stress 1.5 times the yield point with a maximum © d .
about 6.5 per cent. A working formula for reinforc® at
crete in flexure, based on a constant stress defor™®
diagram for concrete in compression, will therefor®
correct results up to an extreme unit fiber stress %%
the ultimate strength. This would correspond to 2
of safety of about 3 and for a unit fiber stress 50
greater the error will not exceed 7 per cent. i f

The initial modulus of elasticity at the ag€ =
weeks exceeds 2,500,000, the amount usually SPeC 48
about 85 per cent. for gravel, 70 per cent. for S’falznt:
45 per cent. for limestone concrete, but is 35 Per © 28!
for cinder concrete. The increase in stiffness with is 9
measured by the modulus of elasticity, while markeds | m
nearly so great as the increase in strength. . ssiO;ﬂ '

The ultimate strength of concrete in COmP™ oy
given by the cylinder test is always less than thattﬂ.. A
the cube test, the ratio being about 75 per cent: v
of four weeks, and showing a substantial increasé f
due to the greater percentage increase of stred
cylinders. ¢ the

Reinforcement,—A study of the 1,260 tests ©
used as reinforcement for the beams herein recor ;cen!
that: Ta) For even practically identical ultimaté
there is considerable variation in the percentag® %
tion and reduction of area. (b) The yield point =
relation to the ultimate strength.

)

in. for *

1

S.
A NEW COMBINATION OF METAL

A French metallurgist has manufactur
a hardness of steel and of great tensile ﬂffngtl an
dition to copper of chromium, aluminum, ”'Ck;o,;
certain temperatures, which are <maintained ¥
lengths of time. ‘
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THE INTERNATIONAL CONGRESS OF
NAVIGATION.

The twelfth session of the International Congress
of Navigation met this year in Philadelphia, ang the
meeting has just closed. The members of the Congréss
are men engaged in, or interested in, matters connected
with waterway improvement and maintenance, rivers,
canals, harbors, and terminal works, and Practically aj]
countries of the world are represented. As the most of
the work covered by such a body of men is work which
comes under the control of the different GovernmentS,
a very large proportion of the members of the Congress
are Government officers, and many of them were oﬂicially
delegated to attend the Congress. For this reason, no
doubt, and because of the importance of the men in
attendance, the Dominion Government has requested the
Canadian Society of Civil Engineers to act as hosts in
the reception of g2 party of members of the Congress
who are visiting the eastern portion of ‘Canada thijs
week. A party of members of the council of the society
and representatives of the eastern branches met the dele-
gation on their trip to Sault Ste, Marie yesterday, ang
are now accompanying the party on their trip down the
Great Lakes to Quebec. The Dominion Government is
to be congratulated on their move to entertain the mem-
bers of this Congress, for they are a mogt important
body of men. Their impressions of Canada, ag obtained
from this trip, will be most valuable to the country in
the future. The Government must also he congratulated
in choosing the Canadian Society of Civi] Engineers to
act as the official hosts on this occasion, for the mem-
bers of the society are better equipped to present the
interesting features of our inland System of navigation
and our harbor equipment than any other body of men,

T Te-———

CANADIAN ELECTRICAL ASSOCIATION.

The Canadian Electrical Association are holding
their annual meeting in Ottawa next week., A pro-
gramme of the meeting will be found in this issue of
The Canadian Engineer. Last year’s convention, which
was held at Niagara Falls, Ont., was one of the best
meetings ever held by the society. The attendance wag
large, the papers were good, and there was gz strong
interest shown throughout the meeting. As ig generally
known, this association is now affiliated with the Na-
tional Electric Light Association, the unjon being made
about two years ago. Evidently it has been 2 good thing
for the association, for a renewed interest has been de-
veloped which speaks well for the future. The objects
of the Canadian Electrical Association are to advance the
professional interest and knowledge of the members in
the various branches of applied electricity by holding
meetings for the reading and discussion of Papers and
general interchange of opinions, to foster friendly inter-
}ouyse between the members, and to promote the com-
mercial interests of members engaged in the sale of
electric light, heat and power. The association in jtg
aim does not conflict in any way with the other en.
gineering societies of the Do‘minion: and  serves in a
very real way to develop a spirit of friendliness and cor-
diality among the members .of the profession interested
in that branch of engineering. No doubt thijs year’s
meeting at Ottawa will be well attended, and we wish
for the association a most successful meeting,
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THE PUBLIC HEALTH DEPARTMENT OF
ONTARIO.

it

During the last session’ of the Provincial Legisla-
ture an Act was passed dividing Ontario into seven dis-
tricts under the Public Health Department. While the
exact boundaries of the various divisions have not as yet
been announced, it is understood that this will soon be
done, and that the appointment of the seven Public
Officers who will be placed in charge will be made almost
immediately. The Government is to be congratulated on
having taken this move, and there is little question but
that under the present Provincial Health Officer the
work will be carried on most effectively. The work of
the Department will be much more effective under the
new régimé, for the heads of the different districts will
be able to exercise a greater degree of supervision over
the different elements and conditions which affect the
public health question of the Province. No doubt the
utmost care will be taken in choosing the district officers,
for they must be men not only with a knowledge of the
problems of sanitation, etc., with which they have to
deal, but they must be men of considerable breadth of
view. The engineering profession will watch the de-
velopment of this department of governmental activity
with considerable interest, for these new officers will be
more or less intimately associated with the solution of
many engineering problems.

—_———

CITY ENGINEER.

An anomalous condition has arisen with regard to
the appointment of the Commissioner of Public Works
at Toronto. Mr. R. C. Harris, an eminently capable
man for the position, has received the appointment, and
with it the title of City Engineer. Mr. Harris is not a
technical man, never having had any engineering training
or experience, yet it is claimed, in order to secure the
maximum of service, it is necessary that he carry the
designation of engineer. The acting City Engineer, Mr.
Powell, must, therefore, handle all of the technical
phases of the city’s administration, and be, in fact, city
engineer, but he will not be able to have the title. The
term ‘‘engineer’’ begins to mean little when city councils
can give it to those without training. If certain city
statutes give the City Engineer specific powers and
duties which, from his engineering training, he is best
able to handle, it is decidedly a mistake to hand these
powers and duties over to a non-technical man, who
must depend for his engineering knowledge on a sub-
ordinate. It is unfair to the acting city engineer not to
give him the title if he must carry the responsibilities
and duties of the position.

—— e ————

EDITORIAL COMMENT.

The investigation into the collapse of the south wall
of the Neilson building, which occurred a short time ago
in Toronto, has been concluded, and the verdict of the
coroner’s inquest has been published. We had hoped
to cover the whole question of the collapse in this week’s
issue of The Canadian Engineer. Unfortunately how-
ever, this has to be delayed until next week. In our issue
of June 20th a résumé of the investigation and a full
account of the whole affair will be given.

Volume 22
A new permanent pavement between Toronto ‘md
Hamilton is being advocated. A first-class highway Cono
necting these cities would be of inestimable penefit &
both, and would serve as an object lesson on the 5
vantages to be obtained from good roads. Ontario *
becoming so populous and the conditions of _traffic °_
the highways are becoming so severe that more atte?
tion must be paid to the question of the permanency

the roadbed.,

—_——

GENERAL NOTES.

0 the
n
4 s 2

The table shows for fifteen stations, include
report of the Meteorological Office, Toronto, the
precipitation of these stations for May, 1912:
Departur€

the averag®

fro®

Depth 3

in inches. of twenty ye
Calgary, Alta. ............cocenne 1.40 —O0.
Edmonton, Alta: «...ssessiom e s 2.30 +0.54
Swift Current, Sask. .....coecetoen 3.40 +1.18
Winnipeg, Man. ........ceeveenees 3.60 +1.59
Port Stanley, Ont. «..cocovesien.n. 2.40 +1.01
Toronto, Ont: «iu«sesessssihas e, 5.02 +3.10
Parry Sound, Ont. .....ovoveaveens 6.00 +2:95
OO WA DD e il Simibecs iscogle phazes 5.60 +3.08
Kingston, ONt. ... ke nn s g 5.70 +3.00
MOTETEal; s IUE, ©ve o s foatbia ersls by /orbud 5.10 +1.75
Ouehet, | Ques bl rm R ik 6.90 +375
Chatham AN, B e sttt sk 6.90 +4.08
Halifax “NES et LS s 6.30 +2.04
VAo A BC T s b oo Seisls's ta P 1.60 +o.34 ]
Kamloops, B.C. ...cccccceciineens 0.30 —o73

— e e——
LAND DRAINAGE BY PUMPING.

— in
Drainage by means of pumps has been C
European countries for the last hundred years, a% hae Jast
rapidly increasing in the United Stales during i
twenty-five years. Through such extensive expefience’ow-
cluding numerous failures, a considerable amount © (298
ledge is now available on the subject of the proper e
ment and the requisite capacity of pumping plants: of
Among the plantations along the Gulf of Mexicf”ois al
ing has been in vogue for a long period. In INPO o

= 1 a
though first tried about twenty years ago, little Was plaﬂ”
f 1910 ten

arried o

plished prior to 19oo, but by the spring o t 85,%
were in operation, covering a total area of abohe uin"’s‘
acres. The greater part of the lowlands along * dy 8

River have been already reclaimed in this manners 45655
the lands are in the heart of the corn belt and rea“”
heavy, rich black soil, their value has led t0 b Viéiﬂity '
activity in drainage reclamation in the immediat® 1y

than has existed in most other portions of the count ,

—e-———

BRIDGE WILL BE USED BEFORE
COMPLETION.

e
24 ' ki 10 P° ol
The municipal council of Winnipeg, 11 ordersible SPW
traffic facilities across Osborne Street with all pos o th
dollars b

have offered a bonus of one thousand
tractors providing they have the three stee
and a temporary planking by the evening ©

1 span5
July 9°
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ANITARY SURVEY OF THE OTTAWA RIVER.

f I: ;hrzvs_eVenteenth annual report of the Board of HeatII::
Sanitary engl;:lc: of Quebec, Mr.' James O. Meadosv;i,itary
Survey ~ th er for the bgard, gives a report on a -
Matterg 16 Ottawa River. His report presents miany
of interest and has been published in a pamphlet

diStrib:ftizmly by the Provincial Government, for gen;/xlfal

Cadoy g " We present herewith an abstract of Mr.

Teport,
as u]:l?e:tepl?rt of the sanitary condition of the Ottawa Riv?l'
Watey sup Ia e to study the river as a source of domestic
f"l'mationpy and 1ts relations to public health, and the in-
an31)’tic1 fontained s pased upon Tresults secur.ed from
.a 3ta recently completed and by analytical data
"3s available from previous local studies.
ater sise s.tudi?s relate to the potability of the domestic
anq induftl.es’ 0 Tegard to their relation.to sewage, refuse,
aDoyg 4 O'S Mal wastes discharged into the river at points
These quE?_from which such water supplies are obta.medf.
ita stati:.tmns have been further studied by thg aldt?
Tel tiong Hes and typhoid fever data so as to obtain their
' the public heath,

fro ae Work has been confined to a study of the mail{ river
Ject PoInt aboye Pembroke to Montreal, and the mam.ob-
€N to determine to what extent the Ottawa River
3 source of public water supply.

. (e:work is taken up under the following headings:
= Cot,

1s HSed as

duct of investigation,

2. T
lengy e Ott_awa River.  Information as to :
SPecia) Population on water shed, and a description of its

1a] features >

its area,

3. Re :
Sults of Investigations,

Ottaw mm_arlzed data in regard to the population using the
o i Water supply, for the discharge of sew-

Watmanufécmring waste.  The character of Otta‘wa
dat, 5 €T as indicated by analytical data, together with

4 CWater Purification and typhoid fever statistics.
b 0nc1usi0ns_

Tap)
e
No, 1.—Monthly Discharge of Ottawa River at

Chaudigre Falls, Ottawa, for 1910.

Max. Min. M:an
28,000 21,500 24,750
22,000 16,300 10,000
46,500 15,500 i
73,000 47,500 68
76,000 61,000 1500
70,000 45,070 57,500
44,500 23,000 33,700
28,000 22,500 25,200
29,000 21,000 25,000
33.000 22,000 25,200
39,000 32,0 © 35,000
39,000 22,000 30,000

C

nech:"duet i Investigation.—To secure the analytical data
Pembroky’ O trips were made down the Ottawa River, fr'om
’91(; © Montreq], The first trip was .made rriunng'

a-nd e la Wh?n the flow of the river was near its maximum,
ity asa-st P was made during October, 1910, when _the
i m-ns low stage. During these two trips the im-
o Te rmumdpalitics were visited and information secured
Were alsg 0 their Sanitary improvements. Printed bla.nks
tin S?nt out to the towns bordering the Ottawa River
DODulatiog "Mormation of 4 general character in regard to
I:’ e works, and sewerage Systems. The im-
o e r'anuhcmring concerns discharging liquid waste
Bt the S Were visited, and a rough estimate obtained

- “Mount of Waste discharged by these plants.

—;

A Dbacteriological field outfit was taken along on the
two trips made, the 20° C. Agar plates were put up soon
after collection, thus insuring a much more accurate count
than could be obtained had this work been done in the
Laboratory. The work was done as prescribed in the
standard methods of the A.P.H.A.

The remainder of the bacteriological work was done in
the laboratory together with the necessary chemical work.
The chemical work was limited to a determination of the
physical and mineral characteristics of Ottawa River water,
because it was realized that the polluting factors would not
be gross, and that the bacteriological analyses would offer
a more accurate gauge as to their presence or absence.

Table No. 2.—Approximate Discharge of the Ottawa Riyer
and its Tributaries at High and Low Periods.

Name of River CHl;gg C'L.};.ws.

—_—

Upper Ottawa, above Montreal 67,500 September 5,000
Montreal River 17,000 “ 850,
Keepewa ..... 13,000 “ 600
Mattawa 2,500 “ 200
Maganasi 1,400 “ oo
D Moine 8,100 “ 400
S hyan . 1,800 .“ 100
Patawawa Ceel DM AT Seisesen 7,000 “ 500
Indian ves  easevas Eodivive euisss . 600 “ e
Black 7,000 “ 400
Conlonge 20,000 i 500
Bonnechére,. 6,000 * “ 300
Madawaska. 19,000 “ 565
Mississippi .. 8,000 “ 500
Carpe sivseingves s 600 “ 20
g LT R S, 300 “ 50
Gatineau .... ...... 55,000 “ 4,500
Rideau . 10,000 _ “ 300
Little Blanche, 655, % e
Blanche ..... 1,200 “ oD
Du Lidvre 22 500 “ 1,500
North Nation .. er 4,500 “ 300
South Natioa. ....... April 24,000 “ 160
BRINTON ok os i coaler S5 s avianiasias, Sasnns May 4uo “ 150
Roure..... . seveoven suseses vos b 8 000 " 700
Cal'm t. rh 8o “ ¥ 50
Du Nord - 4.000 “ 250
lLa Graisse April 6,200 “
Outflow Lake of Two Monntains May 250,000 , “ 17,400
—_—

Information was secured regarding the quality of public
water supplies taken from the Ottawa River, especially in
those places where local conditions play an important part
as to the sanitary quality of the supply.

Considerable interest was shown by the municipal of-
ficials, after the purpose of the survey was explained to
them, and the work was greatly benefitted by their co-
operation.

Population statistics have been based on local estimates
and will probably be found nearly correct. The srbsacid
1911 will be at hand soon so that slight corrections PR
made where found necessary.

Vital statistics have been obtained in the most part from
the Ontario Board of Health and from the Quebec Board of
Health. In the case of some of the larger cities typhoid
fever statistics have been secured from the local Boards of
Health.

Data as to water consumption are based on local esti-
mates, and as a majority of the supplies are unmetered, it
is very probable that in scme cases these estimates are not
very accurate.

The Ottawa River.—The Ottawa River has its source in
lakes near the height of land. The river has 3 length of
700 miles and has a total watershed area of 56,000 square
i The upper part of the Ottawa flows through a
granite plateau of precambrian formation, and the country
is low and marshy. Below this granite plateau the river
falls rapidly. The upper Ottawa basin contains many lakes
having a total area of several hundreqd Square miles, From
Pembroke to Ottawa the river is a series of Iakes Separated
by rapids.
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Allumette Lake has an area of 6o square miles, Cou-
longe Lake 25 square miles, Lac des Chats 40 square miles
and Lake Deschenes 45 square miles. The river falls rapidly
at Ottawa and below this point there is 6o miles of navig-
able water, reaching to Grenville. From Grenville to
Carillon the river falls so feet and then enters the Lake of
Two Mountains, a large lake having an area of 75 square
miles. At the foot of the Lake of Two Mountains the river
divides, the major portion flowing to the north of the Island
of Montreal, the remainder entering the St. Lawrence River
at St. Anne de Bellevue.

Table No. 3.—Water Supplies from Ottawa River.

: Average
- - Estimated PESl",’":.ted daily Reservors
City or Village °€';‘i: aoe ption g
- Population wategr Capacity
(gallons)
Pembroke.... 5,500 4700 600,000
Arnprior 4,500 700 332,000
Aylmer. 3,100 2C00 150,000
Bull. ... ik o 16,700 16000 3.500,000
ORAWEL o o 7ot Patets » plwoimlv/a) oo 7 56,100 86100 15,600,000
Rockland...... 3,029 2000 50,000 :
Hawkesbury . 4,300 4000 300,000 |......
Lachine...... 10,350 10150 2,500,000 RS 4
Westmount 15,000 15000 1,500,000 | 7,000,000
Verdun.... ¥ 12,500 12250 428,000 o ita K uia i
Montreal.....c vocseessesossaiioans conoon 455,800 450000 39,000,C00 | 37,000,000

Many tributaries enter the Ottawa River, a list of which
is given in Table No. 2 together with their maximum and
minimum discharge. The urban population on these tribu-
taries is scant and in only a few cases do municipalities
exist which discharge domestic sewage into the rivers.

Population of watershed.—The total population of the
Ottawa River watershed is estimated between 475,000 and
500,000. Within a radius of ten miles at Ottawa, are the
municipalities of Aylmer, Hull and Ottawa, having a total
population of over 100,000. As only about 20,000 of the re-
maining population of the main river have sewer outlets
into the Ottawa River, it is evident that the great percentage
of the urban pollution occurs at Ottawa and vicinity.

Trom the flow data, secured in the Georgian Bay Ship
Canal Survey Report for the Ottawa River, at Ottawa, a
maximum flow of 76,000 cubic feet per second is Tecorded
for May, 1910. When compared with the combined popu-
lation for Ottawa and vicinitv. the flow of the stream 1s
about 760 cubic feet per second for each 1,000 of population.
When the same comparison is made for the minimum dis-
charge it is noted that the stream flow is 150 cubic feet per
second for each 1,000 of population or one-fifth of the maxi-
mum flow. Other conditions being nearly the same it is
expected that the pollution Below Ottawa would reach its
maximum during low water stages, when the sewage would
receive less dilution than at other times in the year.

Industrial Development.—The principal industries on
the Ottawa River basin are lumbering and agriculture. At
several points on the Ottawa River lumber mills exist which
formerly disposed of their sawdust waste into the river. The
chief manufacturing plants are for the manufacture of pulp,
paper, sulphite and matches. The combined waste trom
these several plants is very small when compared to the
volume of flow in the river. i

Domestic Water Supply.—In Table No. 3 is listed in-
formation in repard to the water supplies of eleven munici-
palities on the Ottawa River which receive their domestic
water supply from the Ottawa River.

In four of the municipalities, namely, Pembroke, Ottawa,
Westmount and Montreal, the river water is purified by
means of Calcium hypochlorite. At Verdun the water is
filtered by means of a mechanical pressure filter.
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1t is of interest to note that in several cases the m% :
cipalities which have the most polluted water supplies
the highest typhoid death rate have done nothing as yet ©
improve the quality of their water supplies. o

Domestic Sewage.—In Table No. 4 is shown sum,man?efl
data in regard to the sewerage conditions for ten Il}‘uma'
palities on the Ottawa River.  This data shows distan’
below Pembroke, estimated population, estimated pOPulatw’
connected to municipal sewers, miles of sewers, and ng

ber of sewer outlets into the Ottawa River and other 1063]
streams. o
It is to be noted that the sewage from a pOpulatlo‘zi's_

14

nearly 500,000, which is included in this table, does B0
charge into the Ottawa River, but into the St. LaWwf®
River, a portion of which is made up of Ottawa River Wat.e'

Manufacturing Waste.—The principal manufacturlﬂi
waste on the Ottawa River is the bark from the logs: 1l
bark becomes loosened from the log from lying in the e
and falls off. A portion of the high color content of
Ottawa River water is no doubt due to the tannin extrad®
from water soaked bark.

e
At Ottawa and Hawkesbury the wash water from ::d
pulp and paper mills enter the river. Save-alls are 06 o
on these discharge lines and prevent a large percentad ot ‘
the pulp from gaining access to the river. The total a® atf
of this waste is probably not more than fifteen t© t esul'.
million gallons daily. The sulphite liquors from tBe g
phite mill at Ottawa also discharge into the river. At nt0
sent the amount of manufacturing waste dischar8
the Ottawa River is comparatively small and does o oc?
preciably affect the river, nor does it cause any
nuisances.

Table No. 4.—Sewerage Table for Municipalitie$ on
Ottawa River.

o Ly Number of in

2 | § | 82| Milesof |sewer outlels 1oe8t,

5 S |58 Sewers Ottawa i1 . sﬂ'&

5 3 =8 River P

o a | 2o ¥ 5
City or Village > & rE S i 1 £

2|3 |25 8| = {5.8| B [85%

2% |48 )253| & 253 2 (28]

z-| B |E5{5°8 & 13 8§ 2 |4

| q las|” ° 4l w

:

T 1
Pembroke ..... cosverievesans o . *l. a3 t
AEnPriotssee cesdanel s uwens 69 ol e pr
Aylmer.. 97 C Joag 4
Hulliose aas Uk b aen ks LT OO ¥ i 4 v
Ottawa ....... 106 . ARG  es J
Hawkeshury.. 166 - EERA o (|
Lachine[a] ... 219 . D
Wertmounnt [ 224 pee P e
Verdun ... " weil 223 i ¢ 8
MOMEORL, . loacernduneasos ot 223 g / .

“[’lﬁt:l

ra] Lachine sewage is discharged in the River St beloﬂ ’
which later discharges into St. Lawrence River ?
Verdun. Monﬂ'eal _
[b] Westmount sewage is discharged into
sewers. pra
Formerly when sawdust was discharged into the pug®
considerable trouble was caused by the formation ©
banks of sawdust. arge d?f k.
The river a few miles below Ottawa contaid® ; queﬂﬂy ok
posits of sawdust, and large amounts of gas are freubted}x‘t""w
seen bubbling to the surface. The sawdust undo fo i
undergoes a slow decomposition accompanied by the '
tion of gas. .o he e
The Dominion amendment of 1895 prohibiti?é 809 ¥
posal of sawdust in the rivers came into effect 1 ged &
since that time no more of this waste has been disP :
i the Ottawa River.

Character of Ottawa River Water.—For ! ;
formation in regard to the amount of pollution W

W{"
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the . )
“'atelrlv:lfpa?d the effect such pollution has on the public
from s ples’.has been taken from previcus reports and
analytica] data recently collected by this board.
Ralysis of reports consulted are “A Biological
fro B, the Montrea] Water Supply during the periods
ton, M SHiber, 1.890, to November, 1891, by Wryatt Johns-
'894, and"“"lppearmg in the Montreal Medical Journa! of
Nater, |, 3 ¢ Bacteriological Analyses of Ottawa River
F arnson and Vanderleck.
igy
e No, 1—Showing Bacterial Content of Ottawa River
for June, 1910.
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the Ytical dat, has also been secured in connection with
tl‘Cularly .roke, Verdun ang Montreal water supplies, par-

1 connectjop Wwith the water purification plants.

. The i :
Rive, £ Vork of pr, Johnston, done in 1891, on the Ottawa

o
Dal’ing thr: Ottawa o Montreal, is of great value for com-
°0nditions €ondition of the river at that time with present

The :
the omes?-ttawa River from Pembroke to Ottawa receives
Over 15 ooolc SéWage from a combined population of not

’ .
he S ;
betwee mun1c1palities discharging sewage into the river
0% the riv °S€ two points are well separated, and the nature
°r makes burification by natural agencies nearly

Th
€ ge -
Da-rativelyg “M content of the river above Ottawa is com-

by locg) se oW, except where polluted for a short distance
ers,

% 2:—Showing Baoterial Content of Ottawa River
for October, 1910.
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:hlch owt €ases B. Colj is absent in one cubic centimeter
Ver Wate,. S 2 rather high degree of bacterial purity for a

Vere
nd

e .
Hu“ 4 ")t’yphoid epidemics have occurred at Pembroke,

Ut i ‘ sa:
fawa due to infection of the municipal water

supplies, but this infection has always been -of g local
nature, that is, the municipality has infected its own Wate1:
supply.

Below Ottawa the germ content of the river increases
perceptibly, due to the large amount of Sewage that enters
the river at Ottawa and vicinity,  This increase is present
all the way to the Lake of Two Mountains, and is much
higher duriag low water than When the river is near its

Figure No. 3.—Showing Bacteriaj Content of Ottawa River
for July, 1891,
(Dr. Wyatt Jrohnston.)
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maximum discharge, showing that the amount of dilution is
the factor most affecting the germ content of the river from
Ottawa to the Lake of Two Mountains,

The Lake of Two Mountains acts as a natural settling
basin and a decided decrease in 8erm content is noted after
the river water has passed through this lake,

Comparative data of considerable interest is afforded 1in
comparing the results collected by Dr., Johnston in 1891 with
those collected by the Provincial Board of Health in 1910.

Dr. Johnston used alkaline gelatine plates incubated at
20° C. - The period of incubation is not mentioned in his
paper, but was probably not more than 48 to 72 hours, be-
cause after that period liquifying bacteria would have de-
stroyed his plates. It will be noted that the results secured
by Dr. Johnston are lower than those secured by the Pro-
vincial Board of Health. In 1891 Ottawa had a population
of 37,300 and Hull 11,300, which is less than half the popu-

Figure No. 4.—Showing Bacterial Content of Ottawa River
for September, 1891,
(Dr. Wyatt Johnston. )
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lation of these two cities at present. The results of Dr
Johnston’s work on the Ottawa River are shown in Figs-
Nos. 3 and 4. :

The increased germ content of the Ottawa River below
Ottawa is no doubt due to the increased bopulation at Ot
tawa and vicinity and to the fact that severa] municipalitie-
below Ottawa now discharge domestic Sewage into the rivers
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On the two trips made by officers of the Provincial
Board of Health an increased germ content was noted below
Carillon. This increase is probably due to pollution which
comes from the lock chambers, as no other source can be
found to account for the increase.
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The Ottawa statistics appear larger than the
Ottawd

because non-residents who die from the disease in
are included in the mortality statistics.

Table No. 5.—Deaths from Typhoid Fever at montrea!

The analytical results secured by the Provincial Board 1905-1910.
of Health are shown in Figs. Nos. 1 and 2. =
i 0
Months 1905 ‘ 1906 1907 ‘ 1908 1909 '9':
Fig. No. 5.
g January. ccocee coessosien 8 18 19 12 43 ,72
c'q D/AGHAMME FebrUary . iseovsis| (duvs] movsiansossmvses 6 14 6 12 12
: , 4
1 Purification de leau de Montreal 3 ‘i 0 7 ? 9
......... 1 8
g B DY B 1| @
e 6 4 7 5 7 14
{ 7 1 12 5 9 i
- 4 5 13 14 14
8 18 12 16 24 1
i e November. 0 A 4 15 12 22 22 #
Q DeCembD T 1y .- aassiitelvions wmwsojainss oo 6 18 9 19 523 ’/
el = 2
E Total....esennsas cvaes 55 130 122 126 212 9
800 = o 42
.§ Death rate per 100.000... 14 6 37. 33.2 3% 53 51"
§ Fstimated population............ .. .. 303,600 350,500 | 366,915 380,000 395.090 4
& 600
N " h J With
g LN, Table No. 7 shows the total death rate toget eh or
§ parss N\ the typhoid death rate for eleven municipalities on the i
* N\ y ox tawa River for the year 1910. i
Ll 3 otta
q \ Gonclusions.—This study has shown that the o
—— 4 o : . Ay v . tOl'Y
¥ o~ | £ay Apres Traitement, River above the city of Ottawa is in a Very satisfac fori

Mai | Svin . Juil  Aeuk Sept  Oct Noy Dec Janv
Moyennes Mensuelles

Purification of Ottawa River Water.—The Ottawa River
water is being purified at Pembroke, Ottawa and Montreal
by means of Calcium hypochlorite, and at Verdun by filtra-
tion through mechanical pressure filters.

The disinfection plants are only temporary in character
and have been installed to treat the water only until more
permanent works are constructed.

The disinfection of the Montreal supply has tended to
materially reduce the typhoid fever rate and the results at
the other two municipalities have been equally satisfactory.

The city of Montreal is at present constructing a water
filtration plant, of the double filtration type, the city of

-Figure No. 6.—Bacterial Results Secured at Verdun by
Mechanical Pressure Filters.
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Ottawa has had its waterworks situation investigated by Mr.
Allen Hazen, who has reported on a supply either from Mc-
Gregor Lake or a filtered water supply from the Ottawa
River, and Pembroke has extended its water intake 7,000
feet to take water from mid-stream, thus escaping the eddies
which were held responsible for the severe epidemic of 1909.

Fig. No. 5 shows the Ttesults secured at Montreal by
Calcium hypochlorite sterilization, and Fig. No. 6 shows the
results secured at Verdun by filtration.

Typhoid Fever Statistics.—Tables Nos. 5 and 6 shows
the typhoid fever mortality at Montreal and Ottawa from
1905 to 1910 inclusive,

dition as regards bacterial purity, except where pollut ple
a short distance by municipal sewers. It is not ?rob:ase‘
that the amount of pollution for this district will in¢f
perceptibly for a considerable period of time.

way
Table No. 6.—Deaths from Typhoid Fever at Ott2
1905=1910.
T 1990
Months ’ 1905 | 1906 1 19(,%- g
s
2
January ... 1 ‘ 1 7 x 1t g
February 2 o 4 9 1 '
March 1 ! 2 3 it 1 o
April o 1 3 1 o 1
say. 2 | 1 2 o 1 1
June. 1 o 1 L 1 4
July. 1 o ° 2 o [ As
August 1 c 2 . 5 7
SepLember. .. .cooeesnec soos sosassssan /4 2 3 2 2 3
October..... o 4 4 ; 9 /f
November... 2 o 4 2 |z
December. .. ik 1 2 3 g ]
SCIPA SR MR e 25 w
e Pt e IR 13 36 25 (o |
83,
Estimated population........ue.eeesees 65,500 | 67,572 | 69,735 80,284 | 5371 g9
0.
Death rate per 100,000 ........c. seaes | 20. 19.2 51.6 26 1 o '
ctaW?

The work done has shown that the sewage of ple diss
and Hull pollutes the Ottawa River for a consider? S
tance below these municipalities. The Ottawad
Ottawa to St. Anne de Bellevue is not fit to uS€
state as a domestic water supply.

Table No. 7. /, ]

g
Deaths in 1910 D"/ A
City or village Milubbelow Population |—— rotal
Pembroke okt 'ryph'oid‘
o 6000 90 ’ 3 : :z:; 3
74 4300 § H ;ﬁg
103 3000 8
110 16500 348 ’i 1700 0 3
110 86200 1465 3 247° o
‘ 135 3000 74 5 1837 ol
Hawkesbury ... covv covuee 195 4300 79 Rl ¢
Lachine ..... o . e 228 10000 167 o | 918 :
Verdun ..... 234 10000 177 3 -~
Westmount 235 + 15000 93 197 2240 3
Montreal ... 238 455%00 10211 -
X otta
Because of the high color content of the b

d to be

water, mechanical filtration will be foun uth

satisfactory method to be adopted to secure a;—ia‘
of satisfactory physical appearance and bact
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at O?taporti()n at least of the pollution which enter§ tpe rlther
loag W2 and Hul should be removed so as to lighten re
Which w']le Smaller municipalities located below on the.rlveOE
8ir ~. 9%0m be forced to consider. ‘the purification
lll]lClpa] Water Supplies,
the r; eramoum of manufacturing waste whi<':h'now enterﬁ
PTobahle tc}imses‘no appreciable nuisance, and it is not at a
actor, at this waste will so increase as to be a polluting
Canalh‘imcwlstructioll of the proposed Georgian Bay §h1p
Some | i considerable effect on the Ottav&fa Rn;)ert.t
the Droba}i?ses- additional pollution will ente.r.the river, bu
Of the Tiv, i blg.gest factor will be the equalizing of the ﬂ;)W
tion Whic T which wi] tend to prevent the maximum pollu-
he OtOCcurs fiuring the low stages of the. river. '
e taw;? R_Wer, being an interprovincial stream, 1s
is C;hz_J_urlSdlction of either province. .
Contyg; % fdition Suggests federal authority and samtar_y
Vel such Streams and bodies of water as do not lie

Nt} B
£y Within the confines of one province.
TTTae——
WAVE IMpacT on ENGINEERING
STRUCTURES.

It 3 —_—

S .
face or ta “ell‘l\'nown fact that the impact of a wave on the
“Olcretq oD of 3 breakwater formed of blocks of masonry or
4V cause such a block to start from its seat in the

ODDO A
. S1t, X .
its withii 'rection to that of impact, and may actually cause
: Which Bwa] from the face or top of the breakwater. Cases
of Sey, ocks Weighing several tons and carrying the weight

an eerzr SUPeTposed courses have been withdrawn in th{s
Ianationse o COmparatively frequent occurrence. The ex-
the ast atto.f thls‘Dhenomenon which have been current in
o1 the e rlfbute 1t either to the fact that the. wave pressurt_?
If‘itte "dro th_e breakwater at the instant of impact is trans_
tion of _OStéltlcle_\', as in an hydraulic press, to every por

Sure = 'Nterior, thys giving rise to an excess outward pres-
the ingt 9Se portions of the face over which the wave is 1.101.'
Is # reaking, or to the compression of the air which

b nntriarﬁied ' the open joints. Such a compression gives ﬂsf
byt finit e Pressure, which is maintained for some small
Teligy, © Wterva] of time after the recession of the wave.haS
€ Dressure op the face. An experimental investiga-
A carried out by members of the Engineering De-
eding. 'nivcrsity College, Dundee, and .publi-ﬁh?d i‘n tlf
that S &S. of the Institution of Civil Engineers, indicates
Der oo Ming 3 maximum velocity of wave impact of 8o-ft.
» the maximum internal pressure to be anticipated
While _ ISt of these assumptions is about 2.9 tons per sq. ft.,
to ab’ ‘t‘SS'uminR. air compression, the pressure may Anount
e e f; °X tons Der sq. ft. The experiments, however, point
Wave ACt that jp favorable circumstances the impa’c’t of'the

al g()uan °Pen joint gives rise to a “water hammer”’ action,
the 0 S to that fOHowing the sudden closure of a valve z.lt
action ’:)Cend of a long pipe line conveying water. Where tt}:ll%
either : Cl%rs, Pressures vastly in excess of those possi e:
1 ¥ Simple hydrostatic transmission of pressure or _b_\‘
of X Pression, are produced, and, with the assumed velocity
Ven more (1€¥ May amount to some 40 tons per sq. ft., or
the 5e in SPecially favorable cases. The results suggest
Serieg e il,il-" of providing a free outlet, by means of a
Or o fains or weed-holes opening on its .?heltered f;;CC',
StTuct re ater as may percolate to the interior (‘)f such a
terrlall ~ Such drains, preventing the accumulation of 1n:
top o . 21T, Woulg be an effective guard against the produc-
Stabi]it “?terna] Pressures of sufficient magnitude to a.ffect the
. Of the Structure, whether due to air compression or to

W
atep hap, .

.‘~—

THE PREVENTION OF SMOKE.

The sight of black, thick smoke emerging from the
smoke stacks of industrial plants at once inspires a feeling
of prosperity and plenty. Seen from Some distance thig
does not cause inconvenience, but at closer range it becomes
obvious that it is not only inconvenient but disagreeable in
the extreme, so much so, in fact, that legislation has heen
brought about in many municipalities to reduce what is
commonly called ‘“‘the smoke nuisance.’

It took considerable time to educate large fue] con-
sumers to the fact that the greater portion of the smoke
going out to polute the atmosphere was really waste heat,
and could be employed to great advantage in their own
boilers, but within the last few years there has been 2 re-
markable development in the utilization of coal under the
steam boiler, and to-day many steam plants are burning
bituminous coals practically without smoke. This ig largely
due to improvements in the design of the furnaces and more
care on the part of the firemen.

Within the last few years there has been a remarkable
development in the utilization of coal under the steam boiler.
To-day many steam power plants in the United States are
burning bituminous coal practically without smoke, This
has been brought about by improving the design of the
furnaces and by careful attention on the part of the firemen.

It is now possible to design and operate boiler plants
burning a high-volatile coal which will be practically smoke.-
less under usual operating conditions, giving off no black
or dense gray smoke except when 2 fresh fire is being built,
Banking the fire, shutting dampers, etc., cause smoke of a
light or gray shade only. This has been demonstrated at
the engineering experiment  station of the University of
Illinois, where a boiler has been installed, properly equipped
with a furnace for burning Illinois coal. Under ordinary
conditions this plant makes no smoke whatever, This equip-
ment is not suitable for burning low-volatile coals such as
are largely used in the East. In experimenting with this
furnace an effort was made to produce smoke, but it was
found impossible to make black smoke, the worst being
about 50 per cent. black.

Coal can be burned smokelessly, the same as gas,
gasoline, or kerosene oil, if the equipment ig properly de-
signed and adjusted, Each of these fuels will give off
smoke if conditions are not favorable, All the authorities
on the subject of combustion and smoke prevention agree
upon the following conditions as requirements for » smoke-
less furnace :—

1. The coal should be supplied to the furnace in small
quantities at frequent intervals. The more nearly the feed
approaches a continuous and uniform supply the better the
results.

2. The air supply should be slightly in excess of the
theoretical amount required and be admitted principally
through the fuel bed, with an auxiliary supply admitted at
the front or rear of the furnace to burn gases from the coal.

3. The temperature in the furnace should be sufficiently
high to ignite the gases given off from the fuel bed.

4. There should be a fire-brick combustion chamber of
sufficient dimensions and so designed as to cause the thor-
ough mixture of the gases and air, permitting complete com-
bustion before the mixture reaches the boiler surfaces.

It has been found in this country, as well as in Europe,
that when smoke is given off there is also a loss of carbon
monoxide (CO) and other combustible gases. The loss dye
to the carbon which we see and call smoke is seldom more
than 1 per cent., but the loss due to the escape of the com.
bustible gases may amount to an additiona] 3 to 10 per cent,

It has been found that, contrary to general opinion,
with extremely high temperatures more smoke is produced
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and more unburned gases are lost up the stack. High tem-
perature is of course due to a supply of air approaching the
theoretical amount, and on account of the difficulty of ob-
taining a complete mixture of the gases and air some gas
is allowed to escape unburned. (See Table 1.)

The combustible gas most frequently found in the flue
gases is carbon monoxide (CQO). This gas is nearly always
present when the stack gives off black smoke, indicating
imperfect combustion. Hydrogen and hydrocarbon gases

Table 1.—Relation of Smoke to GO and Combustion-Chamber Temperatures.

o
INEmb e ofgtestonl, samwri o Somls asil Jalbly, S0l 37
Average per cent. of smoke..............iiienn o

Average per cent. of CO in flue gases............ 0.05

Average per cent. unaccounted for in heat balance 9.14

b ET S 0fL TESES0. Ll v SRR S Bt sl S b 26
Average combustion-chamber temperature (°F).... 2,180

a Temperatures in combustion-chamber were not deter mined on all tests.

Table 2, from the Manchester report, gives analyses of chimney gases, including determinations of hydrogen (H

and methane (CH,), which occur in small percentages.

Table 2.—Analyses of Chimney Gases.

may also be expected in connection with the CO, but on
count of the difficulty of determining the small percent?
of these gases they are seldom recorded, though the
due to their escape is considerable, In confirmation of
statements, the accompanying tables are submitted.
1 gives a summary of the relation of smoke to unbuf
gases and combustion-chamber temperatures as deternd
from more than 200 boiler tests made at the St. Lo
U.S.A., fuel-testing plant.

Per Cent. of Black Smoke.

otoro 10to20 20t030 30to40 4otoso 5010 6o

18 56 5I 36 17

73 15.5 24.7 34.7 43.1

25 & i [ s M O 57 911 0.21 0.33

10.60 .46 10.93 S 0 13.41 7

e il A .

16 48 45 32 17 '

2,215 2,357 2,415 2,450 2,465

Smoky. Clear. 4
Boilers. CO, O, CO. CH, H, Ny €O, Oy CO. CH " Hs
11400 1:6:00  0.00 i+ Yis ietetes, #0820
NG Thandefiredn & h e o DS L B R UG s { 10.65 6.45 2.15 80.75 Py
No. 1, with smoke-prevention device......... { SRV IR T e
0.00 Q.75 o PR ]

oo Bandifired i oL o ohsiandni s s b el van 16.250 . 8.60 .80 10 oo 8 o7 Y A TP S o it
INOF R ANABTOA s o o haibis ousis simiod s wis o saidins s 13128148480 |\ 08 10528 i Ol 82508
No. 4, fire under caustic pot, hand-fired...... 10.95 1.30 3.00 .70 3.23 80.82
No. 5, split bridge, hand-fired.............. Bo5 7900 | 28 LN A0 1200 37000 ik b s
No. 6, with smoke-prevention device.......... A AR WA RS MO iy 7.25 12.00 O o o
No. 7, with smoke-prevention device.......... 7435, 12,15, 0 o e
No. 8, with smoke-prevention device.......... 818 11,10 1 O o ke

Table 3, compiled from Tesults obtained at the above-mentioned fuel-testing plant, shows that the lo
the escape of CO and other combustible gases may be considerable and that they are of more importan
gain from a corresponding increase in carbon dioxide (CO,).

of the plant are very closely related.

Number of tests. 15 11

. Average per cent. of CO, in flue gases.... 7.69
Average per cent. of CO. in flue gases.... .63 .53
Average efficiency (72%)a ..................

a For discussion of efficiency 72%, see A study of tour hundred steaming tests:

325, 1907.

—— e

LARGE CONTRACTS LET BY THE C.P.R. DEPARTMENT OF NATURAL RESOUR

A. S. Dawson, Chief Engineer of the C.P.R. Department
of Natural Resources, reports the awarding of three large and
important contracts in connection with the construction work
in the Eastern Section of that company’s Irrigation Block.

Messrs. Grant, Smith and Co., and McDonnell, of Van-
couver, have been awarded a contract running into over $500,-
o0oo for the construction of a large reinforced concrete aque-
duct, two miles in length, near Brooks, which will take the
next two summers to complete,

Messrs, Jansey Bros., and Boomer and Hughes, of Calgary
and Seattle, have been awarded a two-year contract, amount-
ing to about $300,000 for the construction of a very large

Tabl2 3.—Relation of CO to Efficiency.
29 25 21 28 42 32 34 49
0.46 9.29 9.09 0.48

52.06 56.73 50.56 62.08 63.43 64.58 65.55 66.41 67.48 091
»

sses due
ce than ©

el

It is evident that the prevention of smoke and the € o

0.48 900 0.60 0.57 1022

B AN - RGN ) B AR Y B e LR 15

U.S. Geol. Survey. Bullet®

CES:
; n
number of reinforced concrete structures on the C;n :
in that section of the Irrigation Block lying bet¥
and Brooks and the Bow and Red Deer Rivers:

The Canada Foundry Company have 3150. been! fa
large contract for the supplying and erection (:;t
bridges over the main canal system, containing abo L
and a half pounds of steel, which, with masonty
will provide practically permanent structures.

Work on all of these contracts will be com;:r o
immediate future, and several hundred mem will be
of teams, and an elaborate construction plant Wi

for their completion,



June 13, 1912,

A NEW DESIGN OF STREET MIXER.

haVelelllestRansome Concrete Machinery Co., Dunellen, ‘N.J.,
€ No, 6QDUt on the market two new types of street MIXers,
Which are di-ifrfld No. 61. There are many points about these
ate by &) iterent from anything which has been offered to
by the Xer manufacturers, and the design has been made
' = Company after a long study of the street
contractor’s problems. The No. 6o machine is 3
ing Chutrewsn outfit regularly furnished with 10-foot distrib.u;-
and w;y; miipable of handling 14 cubic feet of loose ma:ten;,
Speeq which ‘}110 to 6o ?Jatches per hour deper'ldmg upon ’;hz

0gine i 81 the materia] can be fed to the pivot hopper-
o driy 1-P. and the hoiler g h.p. The machine is arrang-

T €10 both directions along the work.

Ing d};sec}‘l’zrlqus levers controlling the operations of héi_st;
e en;gmg and traction are all brought to one .l,om
IT€ operation can be controlled by the engineer.

he ¢
ut 3 = . )
While ¢ Will swing through an arc of approximately 180

outfiy its emiISCharge point is 3ft. 7in. above street {evel. The

unted on 24 and 28-in. wheels with 10-in. tires.
€1ght of the machine complete with power is ap-
y II’OOO le

ate]

Vi
W of the No. 61 Mixer Showing Skip Discharging
and Chute.

cubigh:et:\‘o' 61 Ransome street mixer will handle up to 20
Per hoyy of 1905'3 material and will mix from 4o to 60 batChCS
8aso); e‘ It. 1S regularly equipped with a z-cylinde‘r oppose
& wig, :ngme and 2 zo-ft. distributing chute. It1s affang(i
Temy; 5 Idmcb by which the drum can be thrown out aI:i
ang it is € while the machine is traveling along the ro;; s
.mOVing i als.o equipped with a traction device adapFed ok
Is the ¢ 1 Cither direction. A mnotable feature of this <.)utﬁt
ft, in act thay the over-all height has been kept withm. 17
hopper a his has been done by eliminating the charging

g €Mptying direct from skip into mixer.

whel;ll‘she d-rwing wheels are 44-ins. in diameter and the .fr0ﬂt
By usindf(-)-ms" the tires being 10-ins and 8-ins. respectively.
8rouy ifhese large wheels an 18-inch clearance above .the
up 4 13s been made possible, thus avoiding any jacking
Ject lz-i,e Machine to clear manholes which are liable to pro-
Stree, yo. OF MOTe above the sub-grade of an unnmﬁbed
m,lkl.len desired, flanges may be bolted to the tlf(;ls,
Machina, S the outfit suitable for operation under th€
2 be dvs OWNh power on trolley tracks, etc. If the outfit iS
ﬁangEI T“‘Wn behind 5 trolley car at high speed, standard

eels may bhe readily substituted for the ones regu-
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larly furnished, as the wheels are easily taken off inasmuch
as the driving axle is mounted in split boxes and the front
axle can be swung around and the wheels slipped off.

All of the operating levers have been brought adjacent
to the operating platform at one side of the machine. The
steering wheel is in front. The line shaft is driven by chain
and the power is transmitted through clutches to the windlass
for operating the hoist, the drum and the traction wheels. Of
course, when desired an electric motor can be substituted for
the gasoline engine, and when operated in railway service
the motor could be run from overhead trolley wire. The gen-
eral dimensions are as follows:

Wier ool AN CERENT rdaisditinouis o ik b iy 15,000 1bs
T R R T ey R U M TR 16
Height over-all, skip raised ................ 14 ft.

e Sk exclusive of skip 11 ft. 2 ins,

IRELOIE  WAGLD & o v iars ala ol o ke se e winre oo Wi e uibd 8 ft. 6% ins.
Length, exclusive of skip and chute ....... 17 ft. 1 in.
T.ength, with" skip IOWered . Ji oot s ounies 20 {t. 10 ins.

HEAVY ELECTRIC TRACTION IN EUROPE.

At a meeting of the American Institute of Electrical En-
gineers held at Schenectady, N.Y., May 17, 1912, C. E.
Eveleth, General Electric Company, presented a paper entit-
led “Some Impressions of the Electric Traction Situation in
Europe.” Perhaps the most fundamental difference from
American practice was in the relative magnitude of the draw-
bar pulls required for handling either freight or passenger
trains. The ordinary European drawbars were designed for
normal working pulls of 12 tons to 15 tons and or a break-
ing strength of approximately twice these values. Some Am-
erican drawbars had shown normal working values of 40
tons to 5o tons and breaking strengths of 100 tons to 150
tons. In Europe there were practically no automatic coup-
lers, as the cars were generally coupled by links with turn-
buckles. The train limitations were such that with a liber-
ally powered locomotive not more than 6o tons could be util-
ized on the drivers, whereas Americans do not hesitate to

‘couple two locomotives to secure a total weight of about 200

tons on the driving axles at the head end of the train, as in
the Detroit River and the Great Northern electrifications.
European locomotives with plate-frame structures were made
to withstand end strains of about 30 tons. In this country
the locomotives were designed for end strains of approximate.
ly two and a half times the locomotive weight. These dif-
ferences naturally lead to radically different types of mechan-
ical design. The lower tractive effort at starting de-
manded of European locomotives resulted in equally radical
differences in the electrical design of the motors,

England.—Mr. Eveleth said that studies were being
made for the electrification of the steam suburban traffic in
several large cities like London, Manchester and Liverpool.
Suburban electrification had been very much affected by the
introduction of motor buses and the extension of surface
tramways. The London, Brighton & South Coast Railway’s
loop from London Bridge to Victoria Station offered apn in-
teresting example of the benefits of electrification, About
seven or eight years ago, when this division was operated by
steam, about 8,000,000 tickets a year were sold. Owing to
the development of surface transportation competition, these
sales dropped to about 3,500,000 tickets per annum. How-
ever, since the single-phase electrification was completed
about two years ago, the ticket sales have increaseq so rapid-
ly that they are now about 9,000,000 per annum,
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Mr. Eveleth thought that the general consensus of €n-
gineering public opinion in England seemed to indicate a
decided preference for direct current for the English con-
ditions. The London, Brighton & South Coast line, of
course, was an exception . No operating costs on the Brigh-
ton system had been made public, and the manufacturer
appeared to be still interested in the experimental develop-
ment of the motors and control, so that all maintenance was
not yet entirely in the hands of the railway. Several of the
electrifications under consideration were being studied on
the basis of 1,200 volts direct current and higher, One manu-
facturer had already built a 3,500-volt d.c. locomotive, en-
ergy for which was furnished by a single-commutator 3,500-
volt machine.

Holland.—The great extent of the freight transportation
by canal in Holland made it hardly likely that any consider-
able electrification of steam railroads would scon take place
there. The single-phase electrification between Rotterdam,
Haag and Scheveningen had been taken over by the parallel
steam railroad. The schedules on this line were not severe,
and the service called for an average of about one stop in 10
miles. The maintenance costs were said to be rather high
and no immediate extensions were contemplated,

France.—Considerable study was going on in France,
but as yet there had been no large installations. The en-
gineers of the Paris-Mediterranean-Lyons Railway had de-
veloped a locomotive which took power from a single-phase
trolley and operated d.c. motors on the axles, the current for
these motors being transformed by a synchronous commuta-
tor known as a permutator. In its present state this locomo-
tive was purely experimental. The single-phase system was
represented by one or two small tramway lines and by some
undertakings which were being carried out by the Midi Rail-
way. The latter company had purchased five different single-
phase locomotives from as many manufacturers for experi-
mental operation in Southern France on sections involving
heavy grade haulage with regenerative braking. Up to
March, 1912, three locomotives had been delivered. The
electrifications were being carried out under government
subsidies, without which they would hardly be justified, as
there was little traffic. Several of the lines to be operated
electrically had not yet been built, and it would probably be
several years before the locomotives were in active operation.
The 2400-volt, three-wire d.c. system at Mure was now being
extended with a trolley having 2,400 volts between the over-
head conductor and the track. The most serious undertak-
ings contemplated in France were those connected with the
electrification of the steam railroads at Paris, although the
State Railways and the Paris-Orleans Railway contemplated
the extension of their electric suburban lines with the d.c.
third rail. Mr. Eveleth found that the engineers of the
French State Railways believed that the direct current was
cheapest in first cost and operation for any of their lines up-
on which electrification was desired.

Switzerland.—The Simplon tunnel three-phase electrific-
ation appeared to be successful in every way. At first great
trouble was experienced from insulation breakdowns on both
motors and transformers due to condensation when the cool
locomotive passed into the tunnel where th: temperature i$
about 115 deg. Fahr because of hot springs. This conden-
sation caused every portion of the electric locomotive to be
drenched with water. This trouble is now avoided by warm-
ing the locomotives over heated pits at the terminal before
they enter the tunnel.

In making studies for the electrification of the St. Gott-
hard tunnel the engineers of the Swiss government found
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that the single-phase system was about 20 per cent. less :
first cost than the three-phase system and about 33 P¢F < o
less than direct current. This difference between the
stallation cost of direct current and single-phase was ™
greater than had ever been found in any analysis of €0 "
tions in the United States. Some of the fundamental ¢
sumptions of the Swiss analysis were as follows: Cos;ubv
single-phase d.c. locomotives essentially the same; each ¥,
station equipped with motor-generator sets and comg’let‘? _
stallation of spare units; each substaticn equipped w1the;‘iir_
age batteries ; substations located half the caiculated %
ed distance apart to insure continuity of service in _Case o
disaster to any individual station. Voltage regulétion o
ditions were taken to be considerably better than thoszilec"
erally adopted in America. It was estimated that the tiallf
current and single-phase lccomotives would have esse e
the same maintenance costs, and that these costs WC"u
about one-half of those required for steam loccmotive
keep. ot
Italy.—The most important electrifications in Italy el
the three-phase installations by the government at 1ectfic
lina, Mount Cenis and the Giovi tunnel near Genoa. untajn
traction applications in Italy had been made 0B m? .
grades and thosé contemplated in the immediate futur ey
volved similar conditions. The work had prOV(.d allaﬁon
satisfactory to the government both as regards inst g ated
and operating costs. The extensions now contemodves
would involve the purchase of several hundred locom ¢he
within the next two years. The electric locomotives Oia
Genoa division would soon haul about 15,000 freight actio”
day, thus making it the heaviest section of electric trs .
on the Continent. A most extraordinary and perhaP® il
expected saving had been found in the reduction ostea’”
wear. When the Giovi tunnel was operated entirely by W

the up-grade rail lasted about twelve years and 'thztly the
rade rails about three and one-half years. APPAr€™" ng
g desce'n

restricted axle movement with brakes on the , heﬂds'
steam train resulted in a scouring action on the ra:neta
At any time during steam operation fresh deposits of o the
dust from the rails and brakeshoes were to be se¢? ica"ed
ballast. Electric service for one and a half years il g (e
that the down-grade rail would last as long as thosez ils
up-grade tracks. This saving of practically two sets b i
in twelve years was equivalent to approximately the t 110{"
terest on the power plant and transmission system: & thi®
ance was now being made by the Italian engin€ers = . isns
factor in making electrification studies for tunnel coﬂt thi®
similar to those at Genoa. Mr, Eveleth thought tl}aa 70”
character of saving had not been recognized in Amerlc npel®
bably due to the fact that practically all Americalt o be
with grades are single track, and the ‘diﬁerenFe Oft‘:; steafﬂ‘
tween the ascending and descending track with t

service had not been recognized. oot

* £r =
Regeneration had also affected a saving of 17 pposszbl".
When the entire division was electrified the in th®
The differen<® . el
he ant? oW
t the 4 of

in coal.
saving in coal would be much higher.
energy represented by the present saving and t
saving was now wasted in the water rheostats 3t o
house, which were adjusted to dissipate energy in € 3 Ital'
that which could be utilized by ascending trains. Sygten‘
ian engineers were enthusiastic over the 1hree-ph35_‘;y wa¥’
for their conditions, and the results obtained certal

ranted their enthusiasm. cer

Cermany.—The most important deveIODmemsT::: go‘; 3
many were in connection with the state railroads- ntag® gf'
ernment engineers helieved in the economic ?dva rades
electrification which permitted the use of mferior g i Vi
brown coal which were not fit for ordinary lOC(’m‘:’m"e

%

—
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bt
perir:ezzltl:l Pcrhesent time all of their work had peen of' an elic-
C.Omrnel'cial Oar,athr' but this had been combined with ¢ ff3
ne, o Whiclperat19n of the Hamburg-B_lankenese-Ohlsdor
Refery; ! multiple-unit motor-car trains were used.
leth foup, 1€ to the Dessau-Bitterfeld locomotives, Mr. Eve-
0 make a sl: Interesting that the tendency i_n Germany was
1t to Severa] rcllg.le. motor do as much as possﬂ?le by couth;lg
Adency Was 'Ving wheels, vyhi.1§ in the Unlted'States t s
Moterg COnnecto h.ave a multiplicity of small, hlgher-speae
gl out s't,ed In some way to the wheels thl’oug'h'ge rs-
d ecideq X years ago the German goverament eng~1neer
belief 1 . UPon the standardization of single-phase in Fhe
3t it was best adapted to German conditions, which

requir

ed ynj .

tive amouunlformlt}’» chiefly for military reasons. The rela-

temg had ts of operating expenses compared with cth.r Sys=
aPparently not heen investizated. All of the prin-

Cipa_l Ge
rm 3 R
Crest in a0 manufacturers were now taking very activein

and mOretheTievelopment of d.c. equipment for 1,000 V»Ol'txi

DaSsenger' o .ere were a dozen or more gas—(l':‘ctnc carz1 1_

Stood g, abrvmg on the Russian frontier and it was under
Out 100 more were soon to be built.

S
earsv;:’:';;\ThC experimental lines built in e Somee
Cent]y o ad been dismantled, but the gover iRy Bad rci
lineg " Tacted for the equipment of one of 1its Laplan
Swedish tzanspol‘t iron ore f.om Kiruna to Riksgransen. The
gas‘oline-elr;gm-ecrs were also engaged in the development of
€ra] usz ¢ Ctric ang Diesel] electric car equipments for B
foughout the kingdom.
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N THE IMPOUNDING OF WATERS TO
PREVENT FLOODS.

By A. H. Purdue.

Pre e T€cent disastro ﬂ_l- f the Mississippi have im-
SSed aney, us floods of the Mis g
ad‘oming all Upo.n the mind of the public the necessity :
Such jp, Possible measures to prevent the recurrence ©
g future, ang if this can not be done, to reduce the
? the minimym, The subject was discussed at the
th 2 Commercial Congress, which met in Nashville from
o Na .to the 1oth of last April, 4nd was a natural theme at
Orl(‘an:l?nal Drainage Congress, which convened in New
AtAbort(l)m the 1oth to the 13th of the same month.
Cateq from] of these congresses therc were those wh :
the Miss; the platform the impounding of the headwaters O
this P1SSippi a5 solution of the flood problem. While

ropg
Posed means of controlling floods doubtless has been
s ignorant

o advo-

voge:
of ¢ :ﬁdted by competent engineers, the writer i .
Such i iconclu.sion5§ but it has always seemed to h¥m that
ticab]e “VI:DO‘SSIbIe, and on account of the great cost, 1'mprac-
’ in 4 “tl;e It. DOSSI'bch For his own szntisfactl?n, pe lndulfe
Talnfa ¥ € Investigation relating to the dism.bupol_l o.f t
resul of ;:tl -SupD“es the flood waters of the MissiSsipPl, the
. Any c Vll‘ch are given later in this article.
lin flog :nslder“ti”n to determine the feasibility of cont :
at lf'{T;PSt take into consideration what becomes of t g
ests 41 upon the earth, for this is the source of ﬂqo
ol ”:S of all the waters upon the land. A part of the rain-
Tups dPorates, , part soaks into the ground, and a part
over the surface,
the ¢, E;):mount that evaporates varies with the dryness and
e 8re o are of the atmosphere, In arid regions, this 18 al-
it S0 great that much of the’ ramfall disappears
aches the ground. In humid regions, it is great in

rol-

it re

-

e
; T Wwhe 5
“’lnter en the air is both dry and warm; and small 1n
SPring, when the air is moist and cold.

The

ind

amount that soaks into the ground varies with a great many
things, among which are the rate of the rainfall, the steep-
ness of the slope, the vegetation of the surface, the amount
of water in the ground, and whether or not the ground is
frozen.

If the rain falls rapidly, a much smaller amount enters
the ground than if it falls slowly. In running over steep
slopes, much less enters the ground than if the slopes are flat.
If the surface contains little or no vegetation, much less water
will enter the ground than if it be covered with grass or for-
ests. If the ground is frozen, but little or no water can en-
ter it. If the ground is full of water, no water can enter, and
it must all run off. The last named condition probably is
more important in considering the causes of floods of large
streams than any other, though it is the one most commonly
overlooked.

The part that evaporates has nothing to do with floods
or with stream flow. The part that enters the ground is the
source of supply for springs, seeps, growing crops, forests,
etc. This is the only supply of streams in times of drought.
The part that runs off is the cause of floods,

Those who favor the impounding of waters to prevent
floods reason as follows: The Mississippi gets its chief sup-
ply of water from the Ohio and Missouri. The supply of the
Ohieo comes from the Appalachian Mountains and that- of the
Missouri from the Rocky Mountains. If the supply of these
two streams were dammed up in the numerous dcep ravines
and valleys through which it flows in their upper courses
there could be no flood.

So far as it goes, this is all right. The large run-off in
these parts does cause floods in those parts. But it is a
mistake to suppose that these waters are the only source, or
even the main source, of supply of the flood waters of the
Ohio and Mississippi. The Ohio drains Wcst Virginia, most
of Tennessee, a part of Illinois, most ¢f Indiana and Ohio,
and part of Pennsylvania; and the Missouri River drains a
large part of the eight states along its course. Besiaes, tnere
flow into the Mississippi a large part of the wators of Illi-
nois, Wisconsin and Minnesota. In fact, the headwaters of
the Ohio and Missouri, which streams are the chief scurce
of supply for the Mississippi floods, are only a small fract.on
of the supply of those streams. Most of their waters arc re-
ceived along their courses after they leave their mountainous

headwater areas.

The effect of the great area of the central states upon
floods is overlooked by those who advocate impounding to
prevent floods along the Mississippi, because it is supposed
that their generally flat surface causes most of the water to
soak into the ground. But it must be remembered that after
the ground is frozen or is full of water no more can enter,
and what falls must run off. It is during the seasons of gen-
eral and prolonged rains over the Mississippi Valley that the
floods occur. After the ground becomes saturated with water,
the rainfall of this great central area must at once find its
way through the numerous streams that finally converge in-
to the Mississippi. If the Ohio and the Missouri are in tHood
separately, the lower Mississippi can carry off the waters
without overflowing. The disastrous floods come when these
two rivers and the upper Mississippi are discharging large
volumes of water at the same time. If it so happens, as is
usually the case, that Arkansas and Red Rivers are then in
flood the waters from these check the flow of the lower Mis-
sissippi and cause the accumulation of water between their
mouths and the mouth of the QOhio.

To ascertain where the water comes from that causes the
Mississippi floods, the following table has been prepared
The rainfall over the area that supplies the flood waters w
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taken for the months of February, March and April, asiit is
this water that usually produces the floods.*

Table of the Average Precipitation and Volume of Rainfall
" for the Months of February, March and April Over
the Flood Supplying Portion of the Missis-
sippi Basin.

O .QEM

2. ugg "5-2 2

STATE Feb. *é E Apr. Total Area §§ :g: g -5:::
nE8 S48

o g5 E3E

Montana ....... 0:78 . 1.21 i1:28 1 13.27¢ 145,310 90’ 36.80
Wyoming ...... 0.83 1.49 . 1.46, " 7348 103,645, 75 25.27
North Dakota .0.56 1.03 1.58 3.17 70,105 667 12.63
South Dakota .0.48 1.27 2.10  3.85 76,850 100 25.44
Nebraska <+..0.72 IL.II 2.61 4.44 76,840 100 20.34
dSansas Ll ave 0.09 1.45 2.50 5.03 31,700 100  35.34
Oklahoma ....0.74 2.20 2.68 5.8 70,430 100 35.13
Minnesota ALONTIN L A0 20%E 204260 570,208 662 19,15
Wisconsin ..... 1.13. 1.98 2.44 5.55 54,450 75 10.49
O v . 1.06 1.02 2.83 585 55475 100 27.01
iB0is 1V ) o 2.37 3.18 3.30 8.85 56,000 100 42.62
Igdmnas 500 2.80 3.85 3.11 0.85 35910 03° 28.29
Missouri ....+2.20 3.57 3.62 0.48 68,735 100 56.04
Arkansas  ..... 3.55 5.22 4.18 12.95 53,045 100 590.08
Pennsylvania  .3.02 3.75 3.03 0.8 44.985 25* .48
5 i e R 2.60 3.50 2.87 8.97 40,760 75 23.58
West Virginia ..3.06 4.20 3.75 11.10 24,645 100 23.52
‘Kentucky -+..3.57 5.24 3.46 12.27 40,000 100 42.21
Tennessee ---4.72 5.24 4.24 14.20 41,750 100 50.98
Colorado ..... 1.03 1.02 2.01 4.06 108,645 33° 12.52
Otk oTeec . bah el sl 1,328,575 614.82

It will be seen from the table that the volume of the aver-
age rainfall of the area for the three months is 614.82 billion
cubic yards. This is equal to 112,774 cubic miles, and would
cover the states of Ohio, Indiana and Illinois to the depth of
4,488 feet. This, it must be remembered, is the volume of
the average rainfall. In seasons of unusual rainfall, like the
past spring, the volume is of course much greater, It must
be disposed of by running off, by soaking into the ground,
and by evaporation. As the evaporation at this Season of the
year is small, most of the water must be disposed of by the
other two processes; and as the ground is full or nearly full
of water, or is frozen, over a large part of the area named,
an unusual per cent. of the enormous volume disappears as
run-off. It is this that produces the floods. If half of it is
run-off, this would cover the three states named to the depth
of 2,288 feet, when the rainfall for the three months named is
normal. The Mississippi River Commission doubtless know
how much water the Mississippi can discharge within a given
time without flooding. The difference between this and the
volume of the run-off is what would have to be impounded to
prevent floods.

No attempt was made to approximate the entire area over
which the headwaters of the Mississippi might be impound-
ed, for without surveys such would be little more than a
guess; but in order to get at some idea of the possible effec-
tiveness of impounding, it is estimated that the water over
30,000 square miles about the head of the Ohio can in part
be put under such control, This is thought to be a very lib-
eral estimate. The area and volume that could be impound-
ed in Wyoming and Montana was not estimated, but it will

*The average rainfall for the states and months named was supplied by Mr,
Roscoe Nunn, of the U.S. Weather Bureau, Nashville, Tenn.

'The computations were made by A. R. Dismukes, Assistant Instructor in
Surveying, Vanderbilt University.

*Approximated.
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be noticed by refarence to the table that the total rainfall ®
these states, for the three months named, is small. ;
The volume of the rainfall over the area taken aboﬂf the
headwaters of the Ohio for the three months named, is ﬁ:
proximately 26.96 billion cubic yards, or only 4.37 per cen;
of that over the entire area that supplies flood waters t9 ¢
Mississippi. It will be seen that even though all this disa¥”
peared as run-off, and could all be impounded, the effect #H
on the floods of the Mississippi would be insignificant.
a part of it soaks into the ground, and a part evaporates.
amount that could be impounded would probably be C_mly
small per cent. of the remainder, or the run-off, for with
steep gradient of the streams, the reservoirs would s00%
and overflow. The floods would be reduced only by the smis
per cent. that they could hold. To accurately determine ¥
would require careful surveys. :
Probably the headwaters of the Ohio and other Streame ‘
can be so impounded as to avoid  disastrous floods in ‘hes_
parts, and at the same time furnish a large amount of B¢
ed water power. The contention here made is that it 5¢% .
impracticable to so impound the watér of the Mississ'P
Basin as to prevent the disastrous floods of that stream.
only known means of controlling this water in times of
longed and general rains is by levees ; and for these t@ .
made reliable, they will have to be strengthened by the “us
of concrete, or by other means. This would be an enol‘fﬂ“’,
and expensive undertaking, but the great Mississippi B¢
can be subjugated without an outlay of many millions.

2. H

RADIUM.

fill

e

The infrequency of deposits of uranium ores and tl:c
ever-growing demand for its product—radium—has enhancg
the price of the latter to an almost prohibitive point. Tho¥
the most important accumulations of pitchblende are wol ies
at Joachimsthal, in Bohemia, there are many other Countlx':d"~

in which radio-active minerals exist. In Cornwall pitch! i ¢
occurs in many tin veins with uranite and bismuth; 2
Stephen’s are two lodes intersecting clay slates, which %%
yielded large quantities of pitchblende and uranite; ot
ite, a phosphate of uranium and copper, of an emerald g; is
color, has been met with in beautiful crystals at Gu nd L
Lake, Tincroft, and other mines. Pitchblende has been
also at Rezbanya, in Hungary, and near Adrianople. e
veins of uranium phosphate occur in Portugal and at A¥ i
Copper uranite occurs in the mines of Saxony. e
The discoveries of carnotite, also a phosphate Of o e
ium, near Olary, 200 miles northwest of Adelaide, ondi“m
Broken Hill Railway, have been prominent. From Ra siess
Hill 30 tons have been expedited to European labor_ato cC N
The reserves have been estimated at 5,600 tons, Whl.Ch ek S
estimated to produce 5% millograms of radium bromide g,
ton and 162,400 1bs. of uranium oxide. Works are st
erected to manufacture radium, and the manager €XP e
have two grammes of bromide within a year, which 2% tefr
sent price would represent $150,000. Near Mount from
in South Australia, is a vein over a mile in lengths ** ¢
which has been obtained autunite containing 30 Per CEi;roP"
oxide of uranium, and six tons have been exported tO 4
Radium being so valuable, prospectors should cafef“,uy
amine all unknown dark yellow or green minerals, whl‘;aciﬂg '
be easily tested with sensitised collodion paper by pight;
the specimen on it and leaving it in the dark for a fortn tled‘
the paper, after development, will be found peculiarl_y :lt al 2
with black spots. At the growing village of Joachi™®y s
kurhaus was established in 1910, where radio-a.‘i'iwe g 3
are enjoyed and radio-active water drunk medicid
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WORK OF THE CoMMISSION OF CONSER-
VATION.

P%“c health, agriculture, forestry, fisheries, minerals
With ‘;’ater-p(,w(?rs, in various important aspects, .are Sealf
miSSio: the thirg annual report of t}‘1e Cox?servan?n 5?111131.
Jects di.s Probably the most immediately interesting e
healyy, SCUS_SEd are the consolidation of the various pu e
Protecy; °IViCes of the Dominion and the measures for the
law, o of forests from fire that have recently become

Domli:liz Public health section of the report states that.thse
Dublje h:lspfmds‘yearly the sum of $377,435 on Zarlz;xt-
entg a'th services scattered among four different epﬂi 1
lency, 30d shows how economy could be effected gnd e 1Ch
bran'chgamed by Consolidating these under one public hea.lt]-

SpeCtio.n ther public health topics discussed are meat fl
> Uniform yita] statistics, biological laboratories for

Prepay

i : . ;
;ng Vaccines and anti-toxins, and housing and town
8.

sionAeie? I‘~esult_0f the agitation carried on by the com;n;s}:
Whicy . .lsmce Its inception, a law was passed last _ye;icted
ore;t“ Ways are held responsible f.or damages in i

© Datrg) fd'lres Caused by their locomotives and are rc;q A
Seasop angerous portions of their lines d.url'ng trzmu]_-
Bateq ! féw weeks ago the railway commission P s
foresterregulatlons under this law. M'r, Clyde hI.,ef ﬁr;
inSDectOrOf the commission of conservation and' c 1§riti5h
OIUInﬂbi for the railway commission, is no?v in

2 o see that the regulations are carried jout.
Campk}:eel rep.ort also contains an address by Mr. Rt lr'llt
% » director of the forestry branch of the departme

b e i rest re-
Serve 5 terior on «Tpe New Rocky Mountains fore

3

2 reg AN arey of 17,000 square miles recently set.as.lde a;
o ]3rge1y through the efforts of the commission 0
tion ang ¢he Canadian Forestry Association.

- farming i one of the interesting matters discussed
bein; :ection devoted to fisheries and game. Foxes ac;etzsi\:)r
ind jp uCc.essfu“y raised for their fur in Western rll i

hibit rlnce. Edward Island. On account of the ;r;n s

Ue i Price of furs the commission ha_s decide
Do . Wen'IHHSU'E:lted report on this industry in order that
dealy D?OD? May be induced to engage in it. 'Other J:natters
in 5 gt In this section are the oyster fisheries, which are

g condition, and the shad fisheries, the produc-
ich has fallen off fifty per cent. in the last decade.
duCt:d d'_etailed account of the agricultural s.urve?' befng CO:S-
We]) % In €Very province by the commission is gmg,.n
Starteg description of the illustration farms now bel g
" comnection with it. Not the least attractive part
ing g]:a;;:tion of the report is a number of diagrams shic:l\:'t-
e £ ally just what progress weeds are making aga
°TS of each province.

Do“’ez:e fWork being done in taking stock of' the wattizl;;
being ey country is given in detail, special atten
Siven to the Athabaska River." :
Com o Peat fuel can now be manufactured at a price 'to
the ie SUCcesSquy with coal is the announcement mad:hlil;
“an eral.s Section of the report. The importance of 3%
Sqy e Téallzed when it is known that Canada hasf3:; it
thickne:n s, of peat bogs ranging from ﬁxfe to. ten :t i
“Qug] ins’ a0d that two pounds of average air-dried peomer
topjc. el valye to one pound of good hard coal.. .
“eated of in the minerals section are the briquetting

X i i S.
4L, the plugging of gas wells, and mine accident

O‘IIServa

. eclj
tlou n
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WATER SOFTENING..

Some notes on Water Softéning" were bresented by Dr,
John F. Meyer to a' meeting of the Institution “of Muriicipal
Engineers of England.

He remarked that in 1850«Theodor Way established the
fact that natural zeolites placed in contact with salt solutions
were capable of absorbing the baseg contained in the dissoly-
ed salts, at the same time vielding up into solution the bases
which they - themselves contained; ‘and -’ in 1906 Professor
Gans, of the Mining Academy of Berlin, took out a batent
to manufacture artificial zeolites on a commercial scale, cal-
ling his product “permutit.”’ The great outstanding property
of permutit, against the natural zeolites, was its greater
power of exchanging its own base against other bases,

If a water of a given hardness was passed through a bed
of sodium-permutit, the sodium in the permutit was replaced
by the-calcium and magnesium taken from the water, giving
a calcium-magnesium-permutit, while the acid radicals former-
ly united to the calcium and magnesium in the water united
with the sodium which was turned out of the permutit. There
would obviously come a time when all the sodium in the
sodium-permutit had been replaced by calcium and magnesi-
um from the treated water. When this Period was reached
it was not necessary to renew the permutit which had become
exhausted, but to regenerate or revivify it, This was done
by the action of a solution of common salt on'the exhausted
permutit. The laws of chemical exchange again came into
play, the interchange' being in this case in the opposite
direction, sodium from salt driving out the calcium and mag-
nesium from the exhausted permutit and converting it back
to sodium-permutit. It was obvious that all the manufacturer
of sodium-permutit plants had to do was to calculate how
much sodium-permutit was necessary to take out the hardness
of the water per hour and per day, and then to place the per-
mutit into a cylinder.

Many methods had been, and stil] were, employed to
soften water; one precipitated the lime and the magnesia in
the water by addition of lime and soda, the other by addition
of lime and baryta, and the third bv addition of caustic soda.
But they all suffered from the disadvantage that in the soften-
ing of cold water the precipitation of the lime and magnesia
did not take place instantaneously, but only after a compara-
tively long time. It was also impossible to obtain a complete
softening down to zero degrees by any one of the processes,
In view of the fact that most of the water supplies in England
were of a variable nature, the constituents changing daily, in
some cases hourly, it was only by the aid of a fully trained
water chemist that it was possible to use any of the above-
mentioned processes for softening water down to 4deg. with-
out making it more injurious than the crude water, on the one
hand, through an excess of the reagents used, and, on the
other hand, bv an insufficient quantity of chemicals, resulting
in a partially treated and invariably turbid and cloudy water.
He had nothing to say against the three pbrocesses when they
were worked by a trained water-chemist, who made analyse.s
of the water every hour and adjusted the amount of reagents
according to his analyses, testing at the same time the compo-
sition of his reagents and controlling the softened water., But
he condemned the practice of many of those who solq a so-
called automatically working lime and soda water-softening
plant. The manufacturer found this automatically working
apparatus could not produce automatically 2 soft water, he-
cause the crude water changed every day, making it necessary
to add different quantities of reagents, and in many cases th-e
automatically worked water-softening  plant ended in the
works as a storage tank. But the composition of the permu-
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tited water was such that these troubles could not occur, be-
cause there was no lime and magnesia left in the water. The
hardness of the water, however much it might vary initially,
was always reduced to O deg., and therefore no incrustation
could take place in economizer tubes or boilers.

— @

TELEPHONE EARNINGS AND EXPENSES.

Comsiderable difficulty was experienced by Mr. J. L.
Payne, statistician of the Department of Railways and Canals,
Ottawa, in obtaining from rural telephone companies a
statement of revenue and operating expenses, and the in-
formation under those heads is mot quite complete. The
requirements of the departmental schedule were neither com-
plicated nor elaborate; yet they were in many instances mis-
understood. As far as possible these omissions were ad-
justed by supplementary returns, and it is believed that
little difficulty will be experienced hereafter in this regard.

The gross earnings reported amounted to $10,068,220.03,
and the operating expenses to $6,970,045.06. The ratio of
operating expenses to gross earnings was 69.32. The net
earnings, or the immediate difference between gTross income
and expenditure for operation—without taking account of
proper deductions for interest on bond liability, taxes, etc.
—aggregated $3,080,174.97.

It is proposed to draw up a balance sheet for the cur-
rent year, so simple in character that secretaries of the
smaller companies, although wunskilled 1n accounting
methods, will not be confused by it. In dealing tor the
first time with the accounts submitted to the Department,
it was not possible to work out a statement which would
accurately show the balance available from the year’s opera-
tions for dividends and betterments.

The gross earnings were equal to $33.25 per telephone,
or $14.64 per mile of wire. The operating expenses were
equal to $23.05 per telephone, or $10.15 per mile of wire.

Earnings and operating expenses were distributed among
the provinces as follows:—

Operating

Province. Earnings. Expenses.
EDBEATIO - e ticrileiniain s $ 473,002.88 $ 210,102.22
QUEDBC " i vasineaiios 6,127,055.81 4,136,083.27
Nova Scotia ..s.o.:s 415,154.34 313,854.35
New Brunswick ..... 318,002.01 195,155.80
7815700 2 AN A 430,846.10 250,707.48
Saskatchewan ...... 270,550.20 162,348.34
Manitoba .o amm 1,123,446.62 1,0325034-36
British Columbaia.... 856,570.72 643,438.34
Palodsland. .o . 33,602.26 26,320.81
Jiga Y | T A $10,068,220.03 $6,070,045.06

It was found impracticable to make a fair analysis of
earnings and operating expenses by companies. The rural
systems, for example, are not conducted'on a uniform basis.
In some instances the method adopted was to assess each
member of the organization his proportion of the operating
cost for the year, and thus produce a balancing of accounts.

In others, a definite charge for telephone service was
made, and the. balance as between income and outgo was
passed to the credit of the country. In still a considerable
number of other cases, the plan followed was to build and
equip the line, and pass over the work of operation to one
of the major companies. For this operating service a specified
charge per subscriber was imposed. The situation was in-
creasingly complicated by the fact that in further instances
the local company rented a certain wire mileage from one
of the major systems, installed its own telephones, con-
ducted its own central office, and paid for the cost of operat-
ing by charging a specific sum to each member.

I e e R e TP T P s
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PRIZE ESSAYS ON THE CREATION OF A
SCIENTIFIC BODY OF MEN.

The following circular letter has been sent out 0 a
members of the Canadian Society of Civil Engineers by 4
C. H. McLeod, the secretary of the Society, under authority
the council. All members are invited to submit essays-

The offer of two prizes for essays on a suggested tedm
cal service for Canada, which follows, is designed to acds
plish something which should be of very great service o
country. No matter how efficient Canada’s representatl
in Parliament may be, they cannot be expected to havé
experience in technical matters that scientifically train€ mas.
possess, in working out, amongst other things, the econom* alf
well as the engineering features in the construction of ca
the deepening of waterways and harbors, the constructio?
compensating works for obtaining the highest efficienc
available waters in navigable channels, the conserving ot
distribution of water for domestic purposes on our "
western plains. These and many other problems areé is 10
related, and those called upon to deal with them in OF 4
obtain the greatest efficiency should operate under on€
with proper rules for the care and promotion of its mem
Such a body could look after the expenditure of public monthe
in connection with such works as well as decide as
needs of the various parts of the country for public bUﬂdlng
including their character and cost, features that ar€
large extent settled to-day upon political considerations: et

Canada has strong technical men in this service, but ¢ 10
are like so many loose threads. The present scheme is 208
work out some organization to gather up these loose thr® L
and make them the basis of a united force, to be remfof‘
from time to time by some system, thereby bringing
the service of the country the very best men it produces:

L)

In order to arouse an interest in the creation a
ment of a strong technical and cohesive force to bé o 0
ed in the public service of Canada, two prizes have e
offered—one of two hundred dollars, and the other 0P ove
dred dollars—for the two best essays on the subject 4 the
named. It is suggested that a brief outline be givel r,,ice
character and growth of the engineering forces in the # ef”
of some other countries, such as Great Britain, France out”
many, and the United States. Then to follow on with 2% nlcal
line for the suggested development of a body of e jve
men for a Canadian service, which, if adopted, WO"
the country in time a self-contained force of highl¥ eﬁicl’
scientific men competent to handle with the maximu™ 1y
ency the large problems in the development of this co¥

Competitors will not be limited as to length © :
They should, however, be as concise as possible, si8" 55
assumed name, accompanied by the real name and addr® ;e
a sealed envelope. The papers should be addressed t© ]3th :
Colonel E. F. Wurtele, Quebec, P.Q., and delivered 2° ¢hreé
than August 1st next, when they will be examineé by
judges whose names will be announced at a later date: '

s e

FORESTRY CONVENTION AT VICTORIA:

On the invitation. of the Government of nadlan
Columbia, the next convention of the .Ca ;
Forestry Association will be held in Victorid: ti bef
September 4-6. While matters relating to Pacific Coaét dl"’1 '
will be particularly dealt with, subjects relating t© thori nes'
forests in general will be discussed by leading aut fVa'
The President of the Association, Mr. John HendrY» jtiesr
couver, in conjunction with the Provincial au o

1y
1

arranging the details.
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LARGE ENGINE FOR DREDGE.

Cy’liniilrere has jyst been completed the special 10 X.I2' dot‘:)le
orange_’ 70 h.p,, non-reversing engine for graylt,\—svrll t§:
8raph Deel,. dredge, illustrated in the accompanying P othe
orang(;_ IS engine has two main drums —to operaterais_
ing epee] bucket and boom, three smaller drums for i
Main g, SPuds, and two winch-heads fo.r shore llnesé s
length um shaft ig 4-7/16 inches in d1-ameter by 2 hees L
iamet.erb € Sbud-raising drum shaft is 3-11/16 inc Zrum
shafy - V fifteen feet long, and is g'enfed to the m?iln o
shaft '™ bronze-bushed clutch, allowing the spud-rai
Bibe thrown out when not required. The main drums

View Showing Engine.

a
18 ODerateq

isi rums
by regular screw thrusts, the spud-raising dru
Mterna]

a7 ke-
oscillating cam thrusts. All drums have bra 'en
i . ai
r . The distance from centre to centre of thC. m A
1s . engine,
feet 23. fc:et, and the over-all distance of the engl : :11
friction heads are of cast steel; as, of course,

ge - .

i:nrll:te he gear on the main drum sh.aft is 42 u}che;o:z

*000 1; The.shippi“g weight of the entire engine ISVV;:)rks
£ Dulutlsl T.hls engine was made by the Clyde Iror;Iut and,
\illia : Mlnnesota,~ to the special order .of Dfoti1 e
“hgine \~}$‘ New Orleans, and is a larger size O t}lle i
Compan" *eh was originally designed and made by

¥> 10 the order of the Phillips Land Company.

— e ——
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ROGRAMME TWENTY-SECOND ANNUAL CON-
VENTION CANADIAN ELECTRICAL
ASSOCIATION.

T ier
,he ahnug] meeting will be held at the Chateau Lhau:oth,
4, \\’Odrl(-scla_\', Thursday and Friday, June 19th, 20
St 1012,

Wednesday, June 19th.

1900 : . relcome by
& 00 4M.—Opening session. Address of we

s g
s S 4
Preg;‘gorshm the Mayor, at Chateau Laurier. Ml(x;u:t;(‘
L at’s : e orre-
0 s address, Secretary-treasurer’s report.
fdence, 3

1 General business. . giet
M 01;30 3M.—Report of Membership Committee, I. .
Webb Bail, chairman, Repo:-t of Meter Committee, L. V-

hom(:s’ <Cha,irma“- Report of Commercial Committee,
Toat Kelly, chairman,
% a.m.—Adjournment,

e Afternoon. : e
ﬂGctorg ,, D —“Recent Developments in Lamps ‘]I\;ltional
EleCtri ,L J. G. Henninger, illuminating engineer, a\Vater
POWer amp Association, “The Influence of Ice on V

MCGi]] ~“Velopment, Professor H. T. Barnes, D. Sc., F%St:
IVersity, Montreal, “Distributing Systems for
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lying Districts and Smaller Plants,’” §. Bingham Hood,
Toronto Electric Light Company.
Evening.

7-45 p.m.—Special electric cars will leave Chateau
Laurier for Victoria Hotel, Aylmer, where an informal dance
and garden party, tendered by the city of Ottawa, will be
held. Supper will be served at 11 p.m. and cars will be
waiting for return trip at 1z p.m.

Thursday, June 20th.

10.00 a.m.—““Watthour Meters—Past and Present,”” C.
W. Baker, Canadian Westinghouse Company. “New Busi-
ness,”” Thomas F. Kelly, Hamilton Electric Light and Power
Company. Report of Committee on Rates and Forms of
Contract, Parker H. Kemble, chairman,

12,30 a.m.—Adjournment.

Afternoon,

2.00 p.m.—Executive session (Class “A” and “B” mem-
bers) for election of officers.

2.30 p.m.—Automobile drive from Chateau Laurier to
various points of interest in the city, including government
system of parks and drives, the Experimental Farm,
Governor-General’s residence, etc, Light refreshments will
be served at some point on the route.

Evening.

8.00 p.m.—Banquet at Chateay Laurier for the regis-
tered members of the C.E.A. and guests, and the local com-
mittee with ladies accompanying them, Tickets will be
furnished by the secretary on application.,

Friday, June 21st.
10.00 a.m.—“‘Power Factor—Its Influence and Effect,’
D. H. Ross, Wagner Electric Manufacturing Company.
“Commercial Electric Heating,”’ McAllister Moore, Belle-
ville. “Underground Construction’’ (illustrated by moving
pictures), G. M. Gest, New York.
12.30 a.m.—Adjournment,

Afternoon,

2.00 p.m.—Report of Committee on Uniform Accounting,
D. R. Street, chairman. Report of Public Policy Committee,
W. C. Hawkins, chairman. Report of Committee on Stand-
ardization of Line Construction, R. G. Black, chairman,
Naming of Standing Committee, Next place of meeting,
Unfinished business.

3.00 p.m.—Special electric cars will leave Chateau
Laurier for baseball grounds, where 2 game will be played
between two C.E.A. teams, one representing the manufac.
turers, and the other the operating companies.

Evening.

8.00 p.m.—Smoking concert in the Chateau Laurier,

Mr., A. A. Dion, Ottawa, is the president and Mr. T, S,
Young, 220 King Street West, Toronto, is the secretary-
treasurer.

' a>o————
PERSONALS.

MR. E. O. FUCE, engineer of the municipality of Galt,
Ont., has handed his resignation to the town council. He
intends to join Mr. Walter Scott in Calgary, Alta.

MR. CUTHBERT C. WORSFOLD has been appointed
resident engineer of the Department of Public Works for the
province of British Columbia. Mr., Worsfold has been en-
gaged for the past fourteen years as chief assistant to the
Iate Mr. Keefer. He was bhorn at Dover, England, ang
came to Victoria many years ago, after graduating,

MR. W. ALMON HARE B.A.Sc., president of the Hare
Engineering Company, Limited, Toronto, has Jeft for Eng-
land and the Continent on a business trip. He w

ill be absent
about six or seven weeks,
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MR. LEWIS C. RANDOLPH has been recently appointed
editor of The Canadian Industrial Review, a bright little
monthly published by the Canadian Fairbanks-Morse Com-
pany, Limited, at 444 St. James St., Montreal. The first num-
ber edited by Mr. Randolph is the May issue just received,
in which a number of very desirable changes have been made
from the former style of the paper. The Canadian Industrial
Review is one of the most valuable house organs printed in
Canada, and is well worthy of regular perusal by every engi-
neer and contractor.

MR. COLIN H. ADAMS, of Messrs. Adams-Hydraulics,
Limited, Sewage Disposal Specialists and Engineers, York,
London, etc., in consequence of the large contracts now on
hand has sailed for Canada, and will be pleased to call upon
civil and municipal engineers who have sewage schemes in
hand. Communications addressed to him, c/o Messrs. F.
Hankin & Company, ‘201, Coristine Building, Montreal, will
be attended to.

——e- -

COMING MEETINGS.

CANADIAN ELECTRICAL ASSOCIATION.—June 19th-21st. Annual meet-
ing at Ottawa, Ont. Sec’y, T. S. Young, 290 King St. West, Toronto, Ont.

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

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

THE UNION OF CANADIAN MUNICIPALITIES.—August 27,28 and 29.
Meeting at City Hall, Windsor, Ont. Hon. Secretary-Treasurer, W. D.
Lighthall, K.C.

CANADIAN FORESTRY ASSOCIATION.—Convention will be held in
Victoria, B.C., Sept. 4th-6th. Secy., James Lawler, Canadian Building, Ottawa.

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

O-_

ENGINEERING SOCIETIES.

CANADIAN SOCIETY OF CIVIL ENGINEERS.—413 Dorchester Street
West, Montreal. President, W. F. TYE: Secretary. Professor C. H. McLeod.

KINGSTON BRANCH—Chairman, A. K. Kirkpatrick; Secretary, L. W Gill;
Headquarters : School of Mines, Kingston.

OTTAWA BRANCH—

177 Sparks St. Ottawa. Chairman, S. J. Chapleau, Ottawa; Secretary,
H. Victor Brayley, N.T. Ry., Cory Bldg.  Meetings at which papers are
read, 1st and 3rd \Vednesdays of fall and winter months; on other Wednes-
day nights in month there are informal or business meetings,

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

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

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

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

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

MUNICIPAL ASSOCIATIONS

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

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

THE ALBERTA L. 1. D. ASSOCIATION.—President, Wm, Mason, Bon
Accord, Alta. * Secy-Treasurer, James McNicol, Blackfalds, Alta.

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

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

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

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

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

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

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

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

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

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

BRITISH COLUMBIA LAND SURVEYORS® ASSOCIATION.—Presige.
W. S. Drewry, Nelson, B.C.; Secretary-Treasurer, S. A. Roberts, Victoridr

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

3 ‘ut.
CANADIAN ASSOCIATION OF STATIONARY ENGINEERS"’.P“:“’OH‘"
Wm. Norris, Chatham, Ont.; Secretary, W. A. Crockett, Mount Hamiltof

CANADIAN CEMENT AND CONCRETE ASSOClATION.—Presiéeﬂt'stPMb
Gillespie, Toronto, Ont. ; Secretary-Treasurer, Wm. Snaith, 57 Adelaide
Toronto, Ont. ION"

CANADIAN CLAY PRODUCTS’ MANUFACTURERS’ ASSOClAT
President, W. McCredie ; Secretary-Treasurer, D. O. McKinnon, ToronFo b

CANADIAN ELECTRICAL ASSOCIATION.—President, A. A DiorhomL
Secretary, T. S. Young, 220 King Street W., Toronto. ¥

CANADIAN FORESTRY ASSOCIATION —President, John Hendr¥r
couver. Secretary, James Lawler, Canadian Building, Ottawa. |

CANADIAN GAS ASSOCIATION.—President, Arthur Hewity rg:nurﬂi
Manager Consumers’ Gas Company, Toronto; J. Keillor, Secretary-
Hamilton, Ont. si“”f'

CANADIAN INDEPENDENT TELEPHONE ASSOCIATION-’I;’:‘“- 4
W. Doan, M.D.. Harrietsville, Ont. ; Secretary-Treasurer, Francis D: )
Richmond Street West, Toronto.

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

ide?)'
CANADIAN MINING INSTITUTE.—Windsor Hotel, Montreal: 1;‘:,‘!}4‘:%
Dr. A. E. Barlow, Montreal; Secretary. H. Mortimer Lamb, Winds :
Montreal. Loﬂd”'
CANADIAN PEAT SOCIETY.—President, J. McWilliam, M.D-gojidinf
Ont.; Secretary-Treasurer, Arthur J. Forward, B.A., 22 Castle g
Ottawa, Ont. o pr
THE CANADIAN PUBLIC HEALTH ASSOCIATlON.—-Preslf-léﬂ;aewp
Charles A. Hodgetts, Ottawa ; General Secretary, Major Lorne Drun ’M.
gec

CANADIAN RAILWAY CLUB.—President, A. A. Goodchild:
James Powell, P.O. Box 7, St. Lambert, near Montreal, P.Q. Andw"
CANADIAN STREET RAILWAY ASSOCIATION.—President, f:;, “Acto?
son, Gen. Mgr., Sandwich, Windsor and Amherst Railway; Secr®
Burrows, 70 Bond Street, Toronto. orp0®

’ s
CANADIAN SOCIETY OF FOREST ENGINEERS.—President: D{)tt,w
Toronto. ; Secretary, F. W. H. Jacombe, Department of the Interiofs 'dd {

i

presidet”

s
CENTRAL RAILWAY AND ENGINEERING CLuB.—’rorontD!rf%‘uﬁd’,
G. Baldwin ; Secretary, C. L. Worth, 409 Union Station. Meets thi
each month except June, July and August. Wit
DOMINION LAND SURVEYORS.—President, Mr. R. A. Belangel i
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-. £ 47 b
1onte S0
ENGINEERING SOCIETY, TORONTO UNIVERSITY.——PTGS‘de A.‘
Ritchie ; Corresponding Secretary, C. C. Rous. o gBeA"
ENGINEERS' CLUB OF MONTREAL.—Secretary, C. M. Strang® dﬂfj
Hall Square, Montreal. prls{'
ENGINEERS' CLUB OF TORONTO.—96 King Street West . e
Willis Chipman ; Secretary, R. B. Wolsey. Meeting every Thut!
during the fall and winter months. Dr 6B

INSTITUTION OF ELECTRICAL ENGINEERS.—President '[iec
Secretary, P. F. Rowell, Victoria Embankment, London, W.C. 3 Que:

Treasurer for Canada, Lawford Grant, Power Building, Montreals b,
INSTITUTION OF MINING AND METALLURGY.——}?reSideem e

Taylor; Secretary, C. McDermid, London, England. Capadxag

Council :—Prof. F. D. Adams, J. B, Porter, H. E. T. Haultain an

and Messrs W. H. Trewartha-James and J. B. Tyrrell. " gM |
INTERNATIONAL ASSOCIATION FOR THE PREVENTION 0 oo ||.

—Secretary R. C. Harris, City Hall, Toronto. oo i TR
MANITOBA LAND SURVEYORS.—President, George Mcphllhp a 1

ary-Treasurer, C. G. Chataway, Winnipeg, Man. dney L}
NOVA SCOTIA MINING SOCIETY.—President, T. J- Brown: Sy 2o ':l

C. B.; Secretary, A. A. Hayward. ideﬂtbﬂ:ﬁu

s |

NOVA SCOTIA SOCIETY OF ENGINEERS, HALIFAX-’.EB';,,,“" a8

MacKenzie; Secretary, A. R. McCleave, Assistant Road Commi M

Halifax, N.S. N ’mebw
ONTARIO PROVINCIAL GOOD ROADS AssocIATl‘e)wen, :

Major. T. L. Kennedy; Hon. Secretary-Treasurer, J. E- Far ’

Secretary-Treasurer, G. S. Henry, Oriole. T.B 5
ONTARIO LAND SURVEYORS’ ASSOCIATION.-—Preside":‘;’ A

Toronto: Secretary, Killaly Gamble, 703 Temple Building, Toron W
THE PEAT ASSOCIATION OF CANADA.—Secretary, wm-

New Drawer, 2263, Main P.O., Montreal. TS __§ec!
PROVINCE OF QUEBEC ASSOCIATION OF ARCHITEC

J. E. Ganier, No. 5. Beaver Hall Square, Montreal. pherso™ R
REGINA ENGINEERING SOCIETY.—President, A. J. Mc

Secretary, J. A. Gibson, 2429 Victoria Avenue, Regina. przsid‘nt' e
ROYAL ARCHITECTURAL INSTITUTE OF CANADA-—( Ko. "

Baker, F.R.I.B.A,, Toronto, Ont, ; Hon. Secretary, Alcide Chau

Hall Square, Montreal, Que. wis B. §!
ROYAL ASTRONOMICAL SOCIETY.—President, Prof: 1O e

Toronto ; Secretary, J.R. Collins, Toronto. hoes
SOCIETY OF CHEMICAL INDUSTRY.—Wallace p. Co
Alfred Burton, Toronto, Secretary. Mco!u‘

UNDERGRADUATE SOCIETY OF APPLIED SCIENCB' ]
VERSITY.—President, J. P, McRae ; Secretary, H. F. Cole. presldan*' ;
WESTERN CANADA IRRIGATION ASSOCIATION"’ 4

Pierce, Calgary ; Secretary-Treasurer, John T. Hall, Brandon Ml::ld- g
WESTERN CANADA RAILWAY CLUB.—President, R. R. ngnd‘y‘

W B Rasevear. 115 Pheenix Block, Winniveg. Man. Second

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
file for reference only unless otherwise noted at the office of
The Canadian Engineer, 62 Church Street, Toronto:—

Bids close Noted in issue of
6-17—Electric Generating Station Equipment, Bassano,
Vot p e on s e Sy S WS e Sk (S.) s5-30

(Bassano specifications also on file at the office of The
Canadian Engineer, Montreal, and the Engineers, Messrs.
Bowring & Logan, 322 Donald St., Winnipeg).

—_— - —

TENDERS PENDING.

In Addition to Those in this Issue.

Further information may be had from the issues of The
Canadian Engineer referred tv. Tenders
Place of Work. Close.
Bassano, Alta., electric generat-

Issue of. Page.

ing machinery ........... June 17 May 30 74
Berlin, Ont., waterworks im-

DPIOVEMENtS  .o.covcvasesns stosans May 23. 72
Boswell, B.C., pile bent wharf.July 2. June 6. 68
Br.ntford, Ont., sewer pipe....June 15. June 6. 80
Buchanan, Sask., school ...... June 15. June 6. 68
Carr’s Brook, N.S., breakwater

WHArE A Sl v sliielats June 27. June 6. 68
Edmonton, Alta., pile wharf ..June 17. May 23. 60
Gananoque, Ont., drill hall..... June 22. June 6. 68
Kemptville, Ont., public build-

e AR R Y, ST A June 13. June 6. 67
Kerrisdale, B.C., steel pipes ..June 24. June 6. 67
Lawrenceville, B.C., bridge ....June 1s. June 6. 67
Lethbridge, Alta., paving ....June 14. May 30. 61
Maisonneuve, Que., post office

1206113 3908 - GUMARERPAPIS S S U June 17. June 6. 67
Moore Park, Ont., sidewalks ..June 17. June 6. 8o
Moose Jaw, Sask., light stan-

QdPde 1w v e dgak e st June 14. May 3o0. 62
Newmarket, Ont., school build-

BRE E00 Cui aihs e G e s, 978 June 15. May 30. 62
Ottawa, Ont., station and other

DUIAING'S 1) 6o 0o oisvisismn mntoists June 14. May 3o0. 72
Ottawa, Ont., mail contract ..June 2I. May 23. 76
Ottawa Ont., designs for monu-

TRBLIT: - .« o saldae g W awy Wkaeis 6 wls @ [o) oo & Apr. 18. 60
Ottawa, Ont., sale of steamer...July 3. "June 6. 78
Ottawa, Ont., fishing protection

wasgel . idieailee ivbasens ...June 17. Apr. 18. 74

ttawa, Ont., design and con-

struction of steamship ...... June 30. May 16. 76

Port of Quebec, Que., proposals
for drydock

oint Grey, B.C., plans for uni-
.................. July 31. Feb. “4. 60

July 2. Apr. 18. 60

versity
Port Arthur, Ont., paving ...... June 24. June 6. 8o
uebec, Que., leasing of water-
powers LA e g A 110 - May 2. 72
Regina, Sask., Torhill reservoir.June 21, June 6. 78
egina, Sask., supply of steel,
cement, and castings for
5 TESEIVOIT  +vveovseeessssjune 14, June 6. 78
askatoon, Sask., garbage in-
S CINOTator  ...oseesvesvnvse June 2s. May 2. 74
t. Thomas, Ont., sewers; sewer
T TN R AR June 10. June 6. 8o
9ronto, Ont., steam heating,
DPumping station  ......0eo June 18,  June 6. 68

Tisdale, Sask., storm water

7o, o5 o R LT i g2, S June 135 May 3o0. 62
Vancouver, B.C., bridge con-

STICHON e s R i o July 8. May 3o0. 74
Yarmouth, N.S., dredging .....June 13. June 6. 68

— e

TENDERS.

Arden, Man.—Tenders for the erection of a steel truss
bridge, 70 ft. clear span, over the Grassy River, will be re-
ceived up to noon of July 3rd. Plans and particulars at the
Department of Public Works, Winnipeg, and at the office of
M. E. Boughton, secretary-treasurer, Lansdowne, Arden, Man.
(See advt. in The Canadian Engineer).

Fort William, Ont.—Tenders for the construction of
sewers of 4,200 feet, in the Town of Fort Frances, Ont., will
be received until June 17th, 1912. Specifications may be
seen at the office of J. W. Walker, Clerk.

Fort Wiliam, Ont.—Tenders for the construction of a
concrete sewer on Wellington Street will be received ' until
July sth, 1912. Plans, etc., can be obtained at the office of
John Wilson, City Engineer. y

Kerrisdale, B.C.—Separate tenders will be received until
June 24th, 1912, for the supply of valves, special castings and
hydrants required for water supply of the Municipality of
Point Grey, B.C. Particulars may be obtained at the office
of the engineers Cleveland and Cameron, 506 Winch Bldg.,
Vancouver. H. Floyd, Clerk Municipal Council, Kerrisdale.

Merritt, B.C.—Tenders addressed to the City Cierk, Mer-
ritt, B.C., will be received up to noon of June 1s5th, 1912, for
pipe, specials, valves and hydrants. Plans and specifications
may be seen at the office of Dutcher, Maxwell and Co., 319
Pender Street, Vancouver, B.C.

Merritt, B.C.—Tenders addressed to the City Clerk,
Merritt, B.C., will be received up to noon of June 1s5th, 1912,
for steam engine generator sets, pumps, transformers, trans-
mission poles and arms. Plans and specifications may be
seen at the office of Dutcher, Maxwell and Co., 319 Pender
Street, Vancouver, B.C.

New Westminster, B.C.—The corporation invites tenders
for paving a number of streets until June 17th, 1912. Tenders
will be received for the following types of pavement:
Asphaltic, concrete, bitulithic, hassam, vitrified bricks, wood
blocks (creosoted). Plans and specifications can be obtained
from 'J. W. B. Blackman, City Engineer. W. A. Duncan,
City Clerk, City Hall, New Westminster.

Niagara Falls, Ont.—The Spirella Company of Canada,
is about to make a large addition to their factory premises at
Niagara Falls, Ont. ~W. Redpath of Builders’ Exchange,
Buffalo, N.Y., Architect and Engineer, wants tenders from
leading reinforced concrete contractors at once. Particulars
can be obtained from W. Redpath.

Oshawa, Ont.—The time for receiving tenders for the con-
struction of 25,000 sq. ft. of concrete sidewalks, has been
extended to June 1gth, 1912. Frank Chappell, C.E., Town En-
gineer. (See advt. in The Canadian Engineer).

Ottawa, Ont.—Tenders for an addition and alterations to
Public Buildings, Barrie, Ont., will be received at the Depart-
ment of Public Works, Ottawa, until June 27th, 1912. Plans,
etc., can be seen at the office of Mr. Thomas Hastings, Clerk
of Works, Postal Station F, Yonge Street, Toronto, at the
Post Office, Barrie, Ont., and at the Department of Public
Works, Ottawa.

Ottawa, Ont.—The Department of Militia and Defence,
Ottawa, are calling for tenders for the construction of new
stables at Tete de Point Barracks, Kingston, Ont., up to noon
of June 23rd, 1912. Specifications may be seen and full
particulars obtained at the offices of the officer commanding,
ard Divisional Area, Kingston, Ont., and the Director of
Engineer Services, Headquarters, Ottawa.
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Ottawa, Ont.—Tenders for interior fittings, Post Office,
Customs and Inland Revenue, Seaforth, Ont., will be received
“ until June 19th, 1912. Plans and specifications may be seen
on application to Mr. R. Wright, Clerk of Works, Seaforth,
Ont.; Mr. T. A. Hastings, Clerk of Works, Postal Station F.,
Toronto, and at the office of R. C. Desrochers, Secretary, De-
partment of Public Works, Ottawa.

Ottawa, Ont.—Tenders for the erection of an operating
house (Type No. 3) in connection with a wireless telegraph
station at Point Edward near Sarnia, Ont., will be received
until noon on July 1st, I9I2. Plans, etc., at the office of
Superintendent Radio-Telegraph Branch, Department of Naval
Service, Ottawa, or at the office of the Post-Master, Sarnia,
Ont. G. J. Desbarats, Deputy-Minister, Department of Naval
Service, Ottawa. i

_ Oottawa, Ont.—The Department of Public Works, Ottawa,
is open to receive tenders for the supply of coal for the
Public Buildings, Ottawa, until June 17th, 1012. Combined
specification and tender can be obtained and form of contract
seen at the office of the Secretary, R. C. Desrochers, Depart-
ment of Public Works, Ottawa.

Ottawa, Ont.—Tenders for the erection of two 185 feet
housing masts in connection with a wireless telegraph station
at Point Edward, near Sarnia, Ont., will be received at the
office of G. J. Desbarats, Deputy-Minister of the Naval Ser-

‘yice, Ottawa, until July 1st, 1912. Full particulars may be
‘obtained at the office of the Superintendent Radio-Telegraph
Branch, Department of the Naval Service, Ottawa, or at the
office of the Post Master, Sarnia, Ont.

Ottawa, Ont.—Tenders for interior fittings Post Office,
Customs and Inland Revenue at Humboldt, Sask., will be
received until June 24th, 1912. Plans and specifications to be
seen on application to Mr. W. Driver, Clerk of Works, Hum-
boldt, Sask.; Mr. W. T. Mollard, Clerk: of Works, Regina,
Sask., and at the office of R. C. Desrochers, Secretary, De-
partment of Public Works, Ottawa.

Port Arthur, Ont.—The Board of Education is calling for
tenders for a 12-TOOM school. Estimated cost $70,000.
Messrs. Hood & Scotts, architects.

st. Catharines, ont.—Tenders will be received by the
Board of Works up to noon of July 3rd, 1912, for the construc-

. tion of Berryman Avenue Trunk Sewer. R. D. Brown, Esa.,
City Engineer, St. Catharines. (See advt. in The Canadian
Engineer).

gi. John, N.B.—The city of St. John invites tenders for
the following works, viz. : Excavation, backfill and cartage for
water mains, in a number of streets and also the laying of
bituminous concrete sidewalks in several streets. Plans and
specifications are to be seen in the office of the City Engi-
neer, Room No. 5, City Hall. R. E. Wigmore, Commissioner
Water and Sewerage, M. E. Agar, Commissioner Public
Works, St. John, N.B.

Toronto, Ont.—Tenders for the construction of Section
No. 12, High Level Interceptor, will be received up to noon
of July 2nd, 1912. Plans, etc., can be obtained at the office
of the Acting City Engineer, Toronto. G. R. Geary, (Mayor),
Chairman, Board of Control. (See advt. in the Canadian
Engineer).

Toronto, Ont.—Tenders for the erection of a dormitory
building, excepting heating, plumbing and lighting, on the
grounds of the Institution for Deaf and Dumb, Belleville, will
be received up to noon of June 17th, 1912. Plans and specifi-
cations can be seen at the office of H. F. McNaughten, Secre-
tary, Department of Public Works, Ontario, Toronto.

Winnipeg, Man.—Tenders for the installation of a heat-
ing and ventilating plant in the Laura Secord School will be
received at the office of the Winnipeg School Board, until
June 18th, 1912. Plans, etc., at the office of J. B. Mitchell,
Commissioner of School Buildings, School Board Offices.
R. H. Smith, Secretary-Treasurer, W.P.S.B.

winnipeg, Man.—Tenders will be received up to noon of
June 17th, 1012, for the manufacture and delivery f.o.b.
Winnipeg, of the following supplies, viz: 100 fire alarm box
holders ; 75 police box holders ; 8o fire alarm signal lamp sup-
ports. Plans, etc., may be obtained at the office .of the City
Electrician, City Hall M. Peterson, Secretary, Board of
Control Office, Winnipeg.

Winnipeg, Man.—Tenders for the erection of a stone and
brick school on the Lord Selkirk Site, will be received until
June 18th, 1912. For plans, etc., apply to J. B. Mitchell,
Commissioner of School Building, School Board Offices,
Winnipeg.

Volume 22.

Wwinnipesg, Man.—Tenders for the manufacture, delivery
and installation complete of 31,000 k.w. transformers will be
received up to noon of June 14th, 1912. Full particulars may
be obtained at the office of the City Light and Power Depart-
ment, 54 King Street. M. Peterson, Secretary, Board of
Control Office, Winnipeg.

Winnipeg, Man.—Tenders are being called for the con-
struction of another sixty-five miles of the Hudson’s Bay Rail-
way, and tenders covering the remainder of the road will be
called for very shortly.

—_— -t

CONTRACTS AWARDED.

—_—

Berlin, Ont.—The Waterworks Commission has awarded
the contract for constructing a million-gallon reservoir in con-
nection with the new $100,000 extension plant to Mr. John
Paterson, of St. Mary’s, at a cost of $15,450. A new $500,000
standpipe will also be erected.

Cosford, Que.—Messrs. P. Lyall and Sons, Transporta-
tion Building, Montreal, have received the contract for the
demolition of old buildings and the erection of the Montreal
City Hall Annex, in Gosford. Contract price, $649,000.

Fredericton, N.B.—Another contract for the construction
of the St. John Valley Railway, the line from Woodstock to
Meductic, has been awarded to Messrs. John S. Scott & Com-
pany, of Fredericton.

London, Ont.—The contracts for the construction of the
factory of the Dominion Abattoir, Limited, at Pottersburg,
have been awarded by Moore and Munroe, architects. Joshua
Garratt will do the brick work, Tambling and Jones the
carpenter work, and the London Foundry Company the iron
work.

Montreal, Que.—Tenders for the excavation and founda-
tion work in connection with the new High School building;
were opened from the following firms :—John Quinlan an
Company, $235,000; Reid, McGregor & Reid, $254,000; -
M. Cape, .$281,000; P. Lyall and Sons Construction Company:
$295,000; Geo. A. Fuller Company, $284,000. The tender
from John Quinlan and Company, for $235,000, Was accepted.
Architect, Mr. Wm. Maxwell.

Moose Jaw, Sask.—The contract for the erection Of
St. Andrew’s Church has been awarded to Mr. A. B. Ander-
son, of Winnipeg, his tender for $120,605 being the lowest re-
ceived.

Outlook, Sask.—This town has just placed 2 contract
with the British Canadian Engineering and Supply Company»
Limited, of Winnipeg, for a 72 brake horse-power Rt_lston
Proctor producer gas engine and plant, together with .2
Westinghouse generator.

saskatoon, Sask.—The city council have closed a gontracé
with Messrs. Stone and Webster, a Boston engineering an
contracting company, for the construction of the street ratd”
way and the financing of the undertaking for a year.

Toronto, Ont.—Messrs. Siemens Brothers’ D_Ynam‘;
Works have received a repeat order for the city’ of Regina f,o_
a 400 K.W., 550/600 Volt, 450 R.P.M., direct current, €Or"”
pound wound generator with commutation poles. The 8"".“5;_
ator will be direct coupled to a Belliss & Morcom vertical b1&
speed engine.

Toronto, Ont.—An order for a 150 K.W., 475 R.P.M.. Win-
pound wound, direct current, 3-wire generator for th :

. ” % : S

nipeg General Hospital, has been placed with MessTS. swérilree!::t

Brothers’ Dynamo Works. The generator Wl e <1408

coupled to a high-speed vertical engine. ‘A switch Psi!ggens.
i

controlling the generator is also being supplied by

Toronto, Ont.—A repeat order from the city Pset,
Arthur, Ont., for a 500 K.W., 450 R.P.M, motor generatv("lforks_
has been received by the Siemens Brothers’ Dynam@ " . of
The motor is of the synchronous type, having an 4% mpe
750 b.h.p., on a 3-phase, 6o-cycle, 2,200 volt system-, . m-
generator has an output of 500 K.W., 550/600 VO_‘“' 2 two-
pound wound, and has commutation poles with'SICmeﬂsbeing
piece commutator. A two-panel switchboard 15 2
supplied to control the above set.

orks
Toronto, Ont.—Messrs. Siemens Bros.” Dynam? frll' the
have received the order for the following apparatis
city of Edmonton. »
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Dolarwa

Pavement

«“Jt is permanent because it is concrete.”

The Last Word
In Street Pavements

The Dolarway Pavement is popular with City Officials,
Highway Engineers and Property Owners because:

It is low in first cost.

Its maintenance cost is lower than that for any
other permanent form of Pavement,

No paving plant is required to either construct

or maintain it.
It is noiseless, dustless and resilient.
Its traction qualities for both the Horse and the

Automobile are of the best.

For full particulars address

DOLARWAY PAVING COMPANY

95 Liberty Street, New York City 510 Title & Trust Bldg., Chicago, Ill.
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1—2,000 K.W., 3,600 R.P.M., 3-phase, 60 cycle, turbo gener-

ator for direct coupling to a Willans & Rohinson turbine.

—750 K.W., 280 R.P.M., direct current, 500/575 volt com-
pound wound generator with commutation poles for
direct coupling to 2 Belliss & Morcom high speed vertical
engine.

r—A25 H.P., 3-phase, 60 cycle, 450 R.P.M.; slip-ring motor
with short circuiting and brush lifting device.

Medicine Hat, Alta.—The contract for the Ogilvie Mills

has been let to Messrs. James Stewart & Company, of*

Chicago. The iron is to be supplied by the Alberta Rolling
Mills.

vancouver, B.C.—A report states that contracts for con-
struction for a $400,000 steam auxiliary plant on Vancouver
Island have been recently awarded to Messrs. C. C. Moore &
Co., of Seattle and San Francisco. W. H. Haylitt, purchasing
agent.

—_——

RAILWAYS—STEAM AND ELECTRIC.

Cuelph, Ont.—The management of the Guelph Radial
Railway decided to purchase a snow sweeper at a cost of
$4,000.

—el

LIGHT, HEAT AND POWER.

—

Brockville Ont.—A member of the Hydro-Electric Power
Commission, field staff, is at present engaged in the vicinity
of Brockville and Kingston, ooing over the different routes,
+n select a route and station site, for the proposed 66,000 volt
line from a supply point near Morrisburg. He is also looking
up a route and station site for the 13,200 volt <upply lines be-
tween Prescott, Cardinal, Morrisburg and Lvn.

Moose Jaw, sask.—The municipal council has resolved
to place an order with the Canadian General Electric Com-
pany for a 1,000 k.w. three phase generator to be shipped at
an early date. ;

Ridgetown, ont.—The ratepayers of this municipality
. yoted in favor of the purchase of the electric light plant at a
price of $10,500- }

saskatoon, sask.—The ratepayers voted their approval of
spending $175,000 0N electric light and power machinery, and
$80,000 for extension to the distributing system.

saskatoon, sask.—A report prepared by the civic elec-
trician shows that during May 241,530 k.w. of electricity were
generated by the city’s power plant. This is an increase O
68 per cent. over the amount generated in the same month
last year.

53,357,442 gallons, of water were pumped at the city’s
pumping station, or an increase of 76 per cent. o1 the cor-
responding month of last vear. )

These figures represent an increase in the income for
May, 1912, of 40 per cent.

Welland, Ont.—A report has been presented to the council
and that body will consider a municipal lighting plant oper-

ated by the Hydro-Electric Commission.

>

GARBAGE, SEWAGE AND WATER.

—_—

Edmonton, Alta.—The water pumping facilities of this
city are to be increased by the addition of a ten-million gallon
and a six-million gallon unit.

Ingersoll, ont.—The cost of the proposed sewage system
will be about 860,000. Mr. W. Chipman, of Toronto, is en-
gineering the project.

) gaskatoon, Sask.—The ratepavers voted in favor of spend-
ing $50,000 ON the construction of a storm sewer.

b Toronto, Ont.—Acting City Engineer Powell has stated
in a report that the cost of the proposed extension to the
filtration plant will be $877,000. The work includes a second
plant of thirteen filters an additional steel intake and a
chlorination plant.

_Korrlulllo. B.C.—There is a probability of the council
calling for tenders for a water supply from Point Grey reser-
voir. Messrs. Cleveland and Cameron are the engineers of
this proposed work.

Volume 22.

BUILDINGS AND INDUSTKkiAL WORKS.

—_—

Berlin, Ont.—The members of the Berlin Tuberculosis
Association will ask the municipal council for a grant of $15,-
ooo for the purpose of putchasing property near Freeport on
which will be erected a suitable sanitarium.

Berlin, Ont.—The Board of Health will reccommend that
the municipal council pass a by-law calling for the erection
of a civic abattoir.

Edmonton, Alta.—A building permit has been issued, for
the new building of the Edmonton Brewing and Malting
Company, to be erected on z1st Street. This building will
Le of concrete, steel, and brick construction, and practically
fireproof. The plant when completed will comprise the most
modern equipment, and will entail an expenditure of approxi-
mately $450,000.

Edmonton, Alta.—The City Commissioners have let con-
tracts for a six story office building to cost $225,000, for the
accommodation of the officials of the various civic depart-
ments.

Montreal, P.Q.—Plans have been prepared for the erec-
tion of a large commercial building for the A. Sommer Com-
pany. It will be ten stories in height.

Moose Jaw, Sask. — The managers Of St. Andrew’s
Church have bzen instructed by the congregation to proceed
with the erection of a new church building at a cost of
$120,605.

New Glasgow, N.S.—A subsidiary company of the Nova
Scotia Steel and Coal Company, called the Eastern Car Com-
pany, was formed here recently with capitalization of $2.-
500,000. It is intended to build steel freight cars near the
present mills, the works having a capacity of 25 per day. A
master car builder, formerly connected with the American
Car and Foundry Company, of Detroit, has been engaged
and is mow preparing plans and estimates, and it is expect-
ed to break ground within the next ten days.

Port Arthur, ont.—The Drydock & Shipbuilding Com-
pany will construct the following buildings this season:—
power house 50 ft. x 105 ft.; warehouse 6o ft. X 120 ft. ; joinel
shop, 6o ft. x 160 ft. A syndicate will erect an eight-story

office building, estimated cost $500,000. Architect 1s David
R. Brown, of Montreal. Jas. Whalen is interested.

Regina, sask.—The municipal council are considering the
matter of erecting 2 collegiate institute building at a cost o
$100,000.

Saskatoon, sask.—The ratepayers will vote on a proposi'
tion which calls for the granting of a free site and other con-
cessions to the management of the Quaker Oats Company
who propose to erect a milling plant in this city.

saskatoon, sask.—Mr. F. R. MacMillan is considering
the details of construction previous to calling for tenders for
the erection of a new department store building.

stratford, ont. — The congregation of the Luthera?
Church, Berlin, Ont., propose the erection of a church puild-

ing on property recently acquired at the corner of
and Benton Street.

pPalmerston, ont.—Messrs. Taylor, Scott and Company?
of Toronto, who have recently purchased the woodworking
establishment of Major Wooldridge, intend erecting 2 sub”
stantial addition on the present premises.

Thunder Bay District.—The Government will locate ﬁ
prison farm in Neebing Township. The buildings, €t¢-
cost about $50,000. Dr. Bruce Smith, of Toronto, is sup

tendent of government institutions.

erin-

Toronto, Ont.—The Toronto Harbor Commissioners C‘m;
template spending about $5,000,000 On the improveme“‘b‘"e
the Ashbridge’s Bay district, and in a few days it is proba

the plans for the big undertaking will be passed by the R
missioners.

ol t

vancouver, B.C.—Preliminary work, preparatory to staf'

depo )

ing construction on the new Canadian Pacific Railway
has commenced. Messrs. Westinghouse, Church & esh
New York, are the engineers for this project.
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Manufacturer of

Galvanized Wire
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STAVE PIPE
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STAVE PIPE

RESERVOIR
TANKS

ForCity and Town Water
Systems, Fire Protection,
Power Plants, Hydraulic
Irrigation, etc.

Mining,

Full particulars and estimates
furnished.

PACIFIC COAST PIPE COMPANY, LTD.

1551 Granville Street, VANCOUVER, B.C.
z= iiiiﬁ' iﬁiﬁ% EEEE

P.O. Box 563.
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HOOTON & MOORE,
613 Ashdown Block,
Winnipeg.

LAVALLE-ROSS,
Alexander Block,
Edmonton, Alta,

A MIXER 1s not COMPLE
\ DUMPING DEVICES,
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The famous heart-shaped drum turns the batc

WETTLAUFER BROS.

178 SPADINA AVENUE,

DETROIT, MICH.

JORKS AT
L ONT BUFFALO, N.Y.

MITCHELL, ¢

TE unless it is €

1912

AN Catalogues.

S

Head Office and Ware-rooms

TORONTO.

A

quipped with AUTOMATIC HOPPER, AUTOMATIC POWER
and built of STEEL and SEMI-STEEL as used in the

ruction of our mixers throughout.

h end for end very quickly; this ensures positive mixture,

A. R, WILLTAMS MACHY. CO.,
156 Dock Street, [
St. John, N.B. l

WETTLAUFER BROS,
316 Lagauchetiere St., W,
Montreal, Que.

—
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BRIDGES, ROADS AND PAVEMENTS.

Montreal, P. Q.—The municipal controllers are consider-
ing a report on a proposed bridge between Montreal and St.
Helen’s Island. The cost of the structure is estimated at
$10,000,000.

Oshawa, ont.—The time for receiving tenders for ce-
ment paving has been extended to June 19th. (See advt. in
The Canadian Engineer.)

Province of British Columbia.—A delegation from this
province will meet in Ontario to press the matter of the con-
struction of a bridge to Vancouver Island. Should this re-
ceive favorable attention from the Government the cost would
be abo-t $20,000,000, and it would be one of the largest

bridge structures 1n the world.

—_———

FIRES.

p—

Cobalt, Ont.—A large section of the business block of
this town was damaged by fire. The loss is estimated at $40,-
000.

Montreal, P.Q.—The plant of the Peck Rolling Mills was
damaged by fire to the extent of ‘$25,000. ;

Penetanguishene, ont.—Considerable damage was caused
by fire to the plant and mills of the C. Beck Manufacturing
Company. Several new pieces of machinery are destroyed.

Portage la Prairie, Man. — The round-house, telegraph
office, store-room, oil-house and paint shop of the Grand L'runk
Pacific Railway were gutted by fire.

Prince Albert, sask.—The buildings of the Prince Albert
fI‘i‘oundry Company were damaged to the extent of $21,000 by

ge. } .

_—ae——

CURRENT NEWS.

Berlin, Ont.—Mr. J. Walters, of Chicago, Tk, EhS.A.,
h’z}s opened nggotiations with the municipal council with a
view of establishing a wood pulp manufactory.

Kerrisdale, B.C.—The extent and cost of the relative civic
works which have been or are being carried out this year are
as follows :—Clearing and grubbing, 10.1 miles, cost $17,000;
clearing, grubbing and contour grading, 6.5 miles, cost. $60,-
000; box drains, 4,500 feet, cost $900; macadamizing, 12
miles, cost $100,000; road planking, 1 mile, cost $3,700;
wgodgn sidewalks, 5 miles, cost $4,700; cement sidewalks,
0:3 mile, cost $1,100; bithulithic paving, including curbs, 2.6
mllqs, cost $66,000; sewers, 13 miles and sewer connections,
3 miles, cost $358,000—making a total of $642,400.

Medicine Hat, Alta.—The municipal authorities are about
to open a milk testing laboratory.

New Clasgow, N.S.—The first forging by steam hydraulic
presses ever attempted in Canada was successfully carried out
recently at New Glasgow before the directors of the Nova
Scotia Steel and Coal Company.

New Westminster, B.C.—The ratepayers will be asked to
vote on by-laws involving an expenditure of over $1,000,000.
This vyork involves improvements to the harbor, water works
extension, erection of a new reservoir, construction of a new
hospital, construction of a new police station, construction of
a storehouse and a municipal gas plant.

~ 8t. John, N.B.—Messrs, Norton Griffiths Company, con-
tractors for the harbor improvements of St. John, have filed
plans at Ottawa for the construction of a large drydock. The
estimated cost of this work is placed at $4,000,000.

- Vlo!lapd, ont.—A report from this municipality regard-
ing building is as follows :—Building permits for month of
May, 1012, are $30,068; building permits for month of May,
1911, NO record ; total for year to date this year is $104,873 ;'
total for year to date last year, no record.

Western Canada.—Owing to the shortage in cement the
Government has reduced the duty on this article by 50 per
cent. v

Volume 22.

ENGINEERING NOTES.

Edmonton, Alta.—The operation of the municipal street
railway for the half-year still shows a small deficit.

Edmonton, Alta,—The operation of the municipal electric
light department for the past six months shows' a profit of
$57,000.

Edmonton, Alta.—The operation of the municipal tele-
phone system for the past six months shows a profit of about
$8,000.

Montreal, P.Q.—A brick chimney, the property of Messrs.
R. McFarlane & Sons, was successfully straightened by a
delicate operation. The structure has a height of 129 feet,
and recently sagged until the top was four feet six inches
forward of the bottom. Four layers of brick were taken from
the left side of the chimney and after each layer had been
taken out the chimney was propped up and allowed to come
down the three inches.  This is ‘the first time that sach an
operation has been successfully carried out_in Canada. It
has been performed several times in England.

Northern Ontario.—A party with Mr. W. J. Donaldson,
at the head has left Cobalt and are on the way to Clark Island,
James Bay, for the purpose of working large iron deposits
staked out five years ago by Mr. Curran and Dr. Adams.

Toronto, Ont.—A delegation of marine men from Great
Britain, France, Germany, Denmark, Russia, Belgium, Spain,
Italy, Switzerland, Norway, Roumania, Hungary, Egypt,
Mexico, Cuba, Brazil and the United States, visited the harbor
of Toronto on June 13th. These are the delegates from the
International Congress of Navigation which met recently in
Philadelphia, P.A., U.S.A.

—_——

RAILWAY SHOPS AT TRANSCONA, MANITOBA.

—

The Grand Trunk Pacific shops at Transcona, Man.,
which were opened for operation” on June 1, are among the
largest, and are said to be the most modern and the most
completely equipped on the continent.

The locomotive shops are 600 feet long with an addi-
tional section at the east end for use as a boiler-making room,
which is zoo feet in length. Running the entire length of the
building is a large 120-ton travelling crane with a smaller 10°
ton crane on a track below it. On the south side of the build:
ing are also two ten-ton ‘travelling cranes, while on the groun
floor are a number of machines to be used in locomotive con-
struction and repair ; hydraulic presses and hammers, etC.s
steel working machines.

One of the most interesting machines in this shop is an
immense eighteen-foot gap riveter, which is capable of hand-
ling the largest locomotive boilers and riveting them from
end to end without turning over. The heaviest, perhapS,;l<j
the hydraulic accumulator in the boiler room which supplie®
hydraulic pressure to the other machines at 2 pressuré
1,500 pounds per square inch, and weighs about sixty
In these shops, together with the foundry and other D!
ings, it will be possible to build not only complete locomotives?

‘hut freight and passenger cars.

Construction is being rapidly pushed on the car shops and
the steel skeletons are rapidly taking form. They wil
by 225 feet in area and will build or repair all kinds of WO:'O
and steel frame cars. At the west end the framewoOT ¢ g
coach shops has already been erected where the ﬁl’St’?la
sleepers and diners to be used on the new road will be puilt:

il "

- ! ta
The proprietors of several hastily constructed sheet T:gal

buildings in Edmonton have experienced trouble ! law
charges which name them as breakers of the building ath(
An effort will be made by several merchants t0 detefm‘“efia'
exact status of persons erecting buildings of this maters

S.

& & < t1

and will contend the point as to whether or not Ealvamchabld
or sheet iron which forms the walls of the many ™M etsy
stores and shoe-shining parlors along First and ot gk

can be considered non-combustible. 7
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Fairpanhis-Morse -
ABRIGATION SYSTEMS

The Largest Direct Connected Centrifugal

British Columbia.

Pumping Unit in

The Vancouver Power Company have
recently installed at their works at Coquitlam
Dam, B.C., the largest -direct connected
centrifugal pumping unit in British Columbia.
This outfit is to operate in parallel with a
number of other pumps that are to furnish
water under pressure for sluicing into place
the material for their new dam.

This pump is a 10-inch, class “F,” two-
stage centrifugal, with bronze inpellers and
renewable bronze diffusion vanes. It has a
normal capacity of 1833 imperial gallons per
minute when operating at 1160 r.p.m. against
a total head of 355 feet or an equivalent
pressure of 154 lbs. per square inch. It is
mounted on a common sub-base with a 300
h.p. type “B,” Fairbanks-Morse squirrel cage,
induction motor, 2200 volts, 60-cycle, 3-phase,

The Canadian Fairbanks-Morse Co., Limited

1160 r.p.m. at full load being direct con-
nected thereto by means of a flexible leather
link coupling

The motor possesses a feature in rotor con-
struction that is unique. The end rings are
welded on to the rotor bars by a new pro-
cess, making a perfect joint, free from the
troubles common to the purely mechanical
or riveted joint, such as oxidation, working
loose, and solder-throwing. This improve-
ment marks a long step forward in the
elimination of rotor trouble.

Our Vancouver Branch supplied and assem-
bled this complete pumping unit. We are
in a position to quote on the necessary equip-
ment for any pumping requirements on receipt
of specifications.

Fairbanks Standard Scales, Fairbanks-Morse Gas Engines

Pumps

MONTREAL,
CALGARY,

ST. JOHN,
SASKATOON,

Safes

OTTAWA,

Vaults

WINNIPEG,
VICTORIA.

TORONTO,
VANCOUVER,
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CORRECTION.

—e

In our issue of May 23rd we published an item under the
heading of ‘‘contracts Awarded” to the effect that the
Niagara Falls Canning Company were about to increase their
plant by the expenditure of $100,000 for an addition. We are
informed from Niagara Falls that the item referred to the
Sanitary Canning Company, and that the work will involve
an expenditure of $60,000.

————

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.

p—

16564—May 21—Approving revised location of C.N.O. Ry. (Toronto-
Ottawa Line) west of Newburgh, Twp. of Camden, Ct. Addington, Ont.
16565—May 21—Authorizing C.N.O. Ry. to cross public road between
Lots 20 and 21, Con. 2, Twp. of Thorah, Ontario.

16566—May 21—Authorizing G.T.P. B.L. Co., and C.P.R,, to operate OVer
interlocker at crossing of Melville-Regina Branch of G.T.P. B.L. Co., and
C.P.R. Bulyea Branch. :

16567—May 21—Authorizing C.N.O. Ry. to construct bridge over Otter

Creek, at mileage 204 from Toronto, Ontario,

16568—May 22—Directing C.P.R. to install within go days electric bell at
Main Trail near Hesperus, Alta. 20 PeTr cent. from Railway Grade
Crossing Fund. (Lethbridge Subdivision).

16569—May 15—Approving diversion and crossings in R. M. Purdue, No.
346, Saskatchewan, across C.P.R.

16570—May 22—General Order Fire Prevention on Railways.

16571—May 21—Authorizing St. Railway, Fort William, Ont., to operate
cars over crossing of C.P.R. at Pacifie Avenue. g 4

16572—May 21—Approving plan “‘A” for +subway under C.P.R. at oth
Avenue, East Calgary, Alta. (C. & E. Branch C.P.R.).

16573—May 21—Authorizing C.P.R. to cross with its Swift Current North-

westerly Branch (formerly Swift Current to ‘Brooks Branch), -25 highways -

and approving location mileage’ 78.00 to’ MI.T4

16574—May 21—Authorizing C.P.R. to ‘construct exterision to gpur--of
Dominion Gypsum Co., Ltd., Winnipeg, Man.

16575—May 22—General Order Re Forged Steel Wheels on Tender
Trucks. H

16576—May 22—Authorizing _C.P.R. to construct cement foot subway
under its tracks at George St., Smith’s Falls, Ontario. "
! 16577—March g—Directing C.N.O. Ry. to maintain and erect a flag sta-
tion at the eastern extremity of Deaf & Dumb Institute Grounds, neat
Belleville, Ontario. ) . . s

16578—May 23—Approving agreement between Bell Telephone Co. and
Algoma Steel Co.; Ltd., Sault Ste. Marie, Ontario. (

16579—May 22—Authorizing G.T.R. to. use and
C.P.R. spur to Toronto Furniture Co., Toronto, Ont.

16580—May 23—Authorizing C.P.R. to construct its second main line
track across s highways on its Kenora, S.D., Man.

16581—May 23—Authorizing C.P.R. to construct ‘spur to premises of
Western Foundry & Machine Co., Ltd., Saskatoon, Sask.

1658.2—May 22—Authorizing Dominion Atlantic Ry. to construct its North
Mountain Ry. Branch across highways between Centreville and Weston.

165?3-—May 23—Authorizing C.N.O. Ry. to construct bridge over Riviere
des Milles Isles at mileage 37.9 from Hawkesbury, Ont.
’ 16584—May 23—Authorizing €. M0: R)’.’ to cross three highways in Town-
ship of Bristol, County of Pontiac, Que.

y 16585—May 9—Authorizing C.N.O. Ry. to connect its line with siding
of Canada Cooperage Co. at Smith’s Falls, temporarily.

!6586—?lay 23—Approving revised location of C.N.O. Ry. in Twps. of
Ross & Westmeath, Ct. Renfrew, mileage 69.15 to 71.08, from Ottawa.

16.587——-May 22—Authorizing C.N.O. Ry. to construct spur to premises of
Shevlin Clarke Lumber Co., Ltd., Fort Frances, Ontario.

16588—May 23—Authorizing parish of St Cuthbert, Ct. Berthier, Que,
to construct highway across C.P.R., 2 miles east of St. Cuthbert.

) féssr—May 'zo—Approving location of G.T.P. Ry. through city of Fort
“[lha'm, Ont., in accordance with agreement between city and C.P.R., re-
scinding Order 8493, of Oct. 6th, 1909. 1
g 16590—May o;—:-A\.uhorhing G.T.R. and C.P.R. to operate trains over
interlocker at Nipissing' Jet,, without c¢oming to a stop.

16591—May :7--Ap;.;roving revised location of Toronto FEastern Ry. Co.
through Twps. of Whitby and Whitby. East, Ct. Ontario, Ontario.
16502—May 23--Authorizing G.T.P. to construct a (farm) crossing over
Q.P.R. near dock in city of Vancouver, B.C g
» lbgg_}—Ma‘yG'ng-Appméing revised location of C.N.O. Ry. through

ownships of Gibbons and. Crerar mileage 267.2 t o

Nipissing District. . 5 i, 80, Betpofrom Oawty i
:6594-—Ma_y a7—Approving location of C.N.Q. Ry. through Counties of

Two Mountains and Terrebonné, mileage 16.71 10 33,04 in Quebec,
16505-96—May 27—16897—May 23—Approving location of C.N.R. through

Twps. 39-4% Rge. 1, west ard M., to 27 west 2 M., mileage o.00 tO 26.56,

operate jointly with

u‘.d,loe.uou,ot.c,n.p..w.pk.swhwu:h« Line) through Lwps. agaby Rgas.. -
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15-20, west ard M., mileage 49.59 to 85.24; authorizing C.N.R. (Strathcona-
Camrose Branch) to cross C.RR. Calgary-Edmonton Branch in_ N.W. % of
Sec. 16, Twp. 52, Rge. 24, West 4 M. Alberta interlocker to be installed.

16598—May 23—Aufhorizing Cafni:bellford, Lake Ont. & Western Ry. to
join its tracks with Ontario & Quebec Ry. (C.P.R.) at Glen Tay Ontario.
(All C.P.R. roads).

16599—May 27—Approving revised location of Campbellford, Lake Ont.
& Western Ry..(C.P.R.) at Glen 1ay to mileage 2.c8, miles.
16600—May 23—Authorizing C.P.R. to construct three addition.al tracks
across Wolever Avenue and public lane in city of Winnipeg, Manitoba.

16601—May 27—Approving revised location of C.P.R. from mileage © at
Bassano, for a distance of 35.38 miles, in 3-25-22 west 4 M.

16602—May 23—Authorizing C.P.R. to take certain lands of Toronto Belt
Line Co., in connection with diversions of St. Clair Avenue and 5C§1rlett
Road, Toronto, Ont. > !

16603—May 27—Refusing application of Bell Telephone Company T¢€
crossing of Brock Ave. tracks of C.P.R. and G.T.R., Toronto. .

16604—May 27—Authorizing C.N.O. Ry. to cross public road on Lot 21,
R. 2, in Twp. of Clarendon, Ct. Pontiac, Que.

16605—May .8—Authorizing Alberta Central Ry. (C.P.R.) . to divert trail
at Rocky Mountain House, Alberta, by means of overhead bridge.

16606—May 28—Authorizing Esquimalt & Nanaimo Ry. to construct
bridge No. 4.5 near Victoria, B.C.

16607—May 27—Refusing application of Campbellford, Lake Ont. |- &
Western Ry. for crossing of G.I.R. at mile 70.74 from Glen Thay, Ont.

16608-09—May :7—Authorizing C.P.R. to construct spurs for Wm. Ban-
nerman Co. ballast pit at mileage 2, Ignace S.D., Ont., and ballast pit
spur for Ernest Hogg, near Agassiz, B.C. \

16610—May 28—Authorizing {C.N.O. Ry. to temporarily cross Con. Road
in Twp. Georgina, Ont., by agreement with Twp. § i

16611—May 28—Authorizing C.P.R. to join its tracks with G.T.R. take
certain lands necessary and to divert lanes, etc., near Clarence Square,
Toronto, for freight purposes in connection with enlarging freight terminals.

16612—May 27—Extending until July 1st, 1912, time for completion qf
branch line authorized by Order 15542 November 22, 1911, C.P.R. (Credit
Valley Ry.).

16613—May 28—Further extending until December 1st, 1912, C.R.C., No:
5, Telegraph Tolls of C.P.R.

16614-15-16-17—May 28—Authorizing C.P.R. to construct two branch lines
for Henry S. Green, Parish of Kildonan, near Winnipeg, Man.; for Caqa}ia
Sand-Lime Pressed Brick Co., Symes Road, Toronto, Ont.; for British
Columbia Brass, Ltd., New Westminster, B.C.; for Argenteuil Granite €0
Ltds, Township of Chatham, Ct. Argcmeui!, Que. ¢

16618—May 27—Authorizing G.T.P. -and Midfand Ry. Co. of Canada tO

/ operate their-trains over interlocker at Parish Lot 55 St. Boniface, Man-s

without stopping.

;6619-20-2_1-22-23-24——1\Ia.y 28—Extending until December 1st, 1912 t;lriﬁs
of tolls of G.N.W., G.T.K:; C.N.R., White Pass & Yukon, North Americal,
and Bell Telephone, Telegraph and ‘Telephone Companies authorized bY
former Orders or Acts, 7-8 kdward Vil., Chapter 61. )

16625—May 20—Extending until July 1st, 1912, time for completion Ofv
fencing by G.N.R. directed by Order 16131 :

16626—May 23—Directing C.N.R. to install ‘an improved type of electric
bell at Bay Bridge Road, Belleville, Ont. .

16627—May ,8_Authorizing V. V. & E. Ry. to construct dock and Ware:,
House at Burrard Anlety B.C+  Rescinding Order 15093 of Oct. 16, 1911

16628—May , 20—Approving revised location of C.N.O. Ry. through TwPs
of Clarendon,”Ct. Pontiac, Que., mileage 55 t6''s8 from Otrawa. b

16629—May :g——Authorizing C.N.R. to divert public road on
Current Extension, Saskatchewan.

16630-31-32—May 3o—'Approvink plans for bridge No. 61.51 ©
s.D., C.P.R., and authorizing C.P.R. to reconstruct bridge. 58.59. 0
$.D., and bridge 57.1 on Cascade Subdivision: 1

16633—May zg—Authorizing G.T.R. to reconstruct bridge carrying P“b}’:
highway in Twp. of Caradoc, 18 District, Middle Division, County of Middle
sex, Ont. ¢ - ] }

16634-35-36—May jo—Refusing application of city of Hamilton t0
with  extension of Lottridge Street, the T.H. & B. Ry, Hamilton
Ry., and G.T.R. : -

. 16637—May 29—Relieving G.N.R. from erecting and mainta
from International Boundary to Bunclody, and from Bunclody® to
Man. '

16638—May 29—Authorizing Essex Terminal and M.C.R.
trains. over crossing at Windsor, Ont., without stopping.

16639—May 29—Extending until July 1st, 1912, time for
rails by G.T.R. under Order 16411, April 19, 1912 PR

16640—May 28—Authorizing city of Lethbridge to construct across Sz.pl“’y'
at 13th Street crossing for one year watchman or watchmen to be €
ed by city.

16641—May 20—Extending until 3ist August, 1912,
of work required by Order 15779 Jan, 11, 1912, diversion of
crossing of C.P.R.

16642—May :9—Au(horizing G.T.R. to construct ndditional.tn‘:k
Bedford Street, Brantford, Ontario, . >

16643—May 30—‘1\\“}\0“1‘"\8 Quebec Railway, Light,
to construct siding into premises of Beaupre Sand Co.,
Que, . ; nstruc

16644—May 29—Authorizing Michigan Central Railroad Co: w-cogrt'on-'
siding into premises of Dominion Cannets, Ltd., in town of Niag '
the-Lake, Ontario.

16645—May ag—Approving location of V.V. & E. Ry. (G.NR: ¢
grounds at Whité Rock; Province of British Columbia. 4 crack®

16646—May a3—Authorizing C.N.O. Ry. to connect its lines l:{od of “
with-O.P.R. “at Meadowsite, Dist, of Nipissing, Ont; for & L4 X
months for construction purposes only.

16647—May Jo—Approving location of C.P.R.
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