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TIMISKAMING DAM CONSTRUCTION.

and that this
control would not only be of benefit to navigation, but would

crease the low water flow in time of deficiency,

. it  Min SHpaR A AR Bl o
engi:he Second annual report of Mr. C. R. Coutlée, t}ne

Syl ; irs
On 1 charge of the construction of storage T€servo

the tDe PPer Ottawa River, has recently been published by
deal; eparAtment of Public Works. An abstract of the report
% With the Timiskaming dam construction follows.

t‘.or,(-)r Severa] years prior to the commencement of tho:

&lan ay ship cana] survey in 1904, by the Departmen
'OrkS, it was felt that something should be c.lone
the conditions of low water on the Ottawa River.
ade navigation difficult during the fall of low Yeailsr
' er,cnpmo’d badly some of the power developments on the

.Pub]ic W

Mproy,
1ch

“Presentations were made to the Federal Government
Possible remedy was to establish some system
b Teservoirs at the h-ead waters of the Ottawa River,
SOme of the surplus waters in the spring Cf’uld h‘j
A0d conserved to be released gradually during the
augment the low flow.

€ On]y
by whe
lcouected

O o
W Perigq and thys

be of great advantage to all commercial and industrial in-
terests on the river depending on water for power and
transportation. X

Moreover the fact that large communities depend on an
adequate and permanent river flow for the necessities of life,
such as water supply for domestic purposes and fire protec-
tion, and the economical production of electrical energy for
lighting tramways, industries, etc., gives to this contro] a
national and vital importance. For these public utilities a
shortage of water becomes a serious matter, as was exempli-
fied in 1905 by the helpless condition of the powers at the
Chaud‘ere Falls on the Ottawa River on account of the long
period of extremely low flow,

During the session of 1908-g, parliament voted the sum
of $65,000 to commence the construction of storage dams

Fig. 1.—Tj iskaming D November, 1910. Coffer Dams, Quebec Channel, Stopped by Autumn Floods,
* I—Timiskaming Dam, s

w ]9.04’ Mr, George Brophy, superintending engineer,
f a-Rlver Works, was commissioned by the Department
lic w ’
Tage Dossibilities, the work having been rec.ogn}zed
IS Jaetal Importance. The result of his inves.tlgiiltlonls
€  hed in the report of the Georgian Bay ship canal,
303, :

D}lrmg the €xtensive surveys made for. the DfOPosed
4y ship canal, and in elaborating a project for
kg Waterway, it was soon seen that no satisfact‘ory
/could be devised unless it included an efficient
~ontrol by Storage of the spring floods of the Ottawa
aioroul’fhout its watershed, in ord.er. to red}.}ce ::;
g US in the different reaches, to ell'fnmate swift o
navigati:f, Currents’ and to establish practically slack wa

n -
t.he TePOIt on that waterway, it was shown that COI;
_,t © Upper Ottawa River were favorable to a Pf.n
- of the surplus ‘waters which could be used to

e ; S £
orks to carry on a preliminary investigation of

on the Ottawa valley, previously recommended by Mr, G, p.
Brophy, superintendent of Ottawa River works, Another
sum of $20,000 was voted to continue the preliminary studies
already commenced of the Ottawa River watershed.

Having been promoted to the position of Assistant
Deputy Minister in the department, Mr. C, R. Coutlée, C.E,,
was appointed engineer in charge of the whole storage work,
under the direction of the chief engineer, it being under-
stood, however, that the work would be continued under my
general supervision in an advisory capacity,

The report presented, after a brief review of the pre-
liminary works performed in relation to storage during the
survey for the canal, treats of the present waterpower de-
velopment on the Ottawa River, the different lakes along jts
course, the characteristics of its watershed, its flow, etc.,
and gives figures as to the possible amount of Water which
can be stored in the natural reservoirs which it hag been
possible, so far, to investigate and study with a fair degree
of accuracy.
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It shows that storage so far in sight, and for which
controlling dams are either under construction or sites fully
surveyed and contract plans under way are:—

- Maximum

Possible
Basin. Area. Depth. Storage.

sq. miles. feet. sq. miles feet.

Lake Timiskaming ........ %ot FO0 20 2,000
Wzlee IKADawa YL Sl s s s 100 20 2,000
Lake Quinze and Expanse..... 100 20 2,000
SROEAR R e s koo o AR S b o B R i e 6,000

Fig. 2.—Timiskaming Cofferdam, Quebec Channel, 3rd May
(Day Before Failure), Lake Surface Elevation 580.50.
The Pit was Flooded from Below by Gordon Creek
Water Several Days Before.

This represents a maximum possible reserve for each of
these lakes of practically 56 billions cubic feet, or a total of
168 billions cubic feet of water, which instead of rushing to
waste, would be pent up in these reservoirs and gradually
let out during the low period.

Taking the low period at 150 days between October and
March, it will then be possible to augment ultimately the
low water flow at, Ottawa for that period by 10,000 to 12,000
cubic feet per second. It can be seen, therefore, what im-
mense benefits will be derived from these reservoirs. Their
beneficial effect is admirably resumed in Mr. Coutlée’s re-
port, as follows:—

1st. They will improve the potability of the water.

2nd. They will increase the depth for navigation.

3rd. They will increase and steady the flow for power
production.

These reservoirs, though large, would not, however, be
sufficient to exert the full control that is required of the flood
waters during the extreme years of flood flow, and further
reserves may be had by other dams at the outlet of Lakes
Turnback, Opasatika, Grand Lake Victoria, Birch, Barriere,
Kakabonga and several other lakes on the main stream or
on the tributaries, which are now under study, or will be
investigated as soon as time and staff are available.

In relation to the reserve dams, the one at the foot of
Lake Temiskaming and that on Kipawa River are under
contract.

The progress of the work on the Timiskaming dam has
not been as rapid as was desired and expected on account
of heavy work in foundation. The Kipawa River dam is pro-
gressing satisfactorily. Both dams are of concrete with stop-
log sluiceways, having an aggregate clear discharge sectional
area at least as large as the original section of the river.

At the commencement of the fiscal year, $41,760 had
been expended on the Timiskaming dam construction and
a year’s time. As stated in the last annual report, no
adequate plant or force was employed on the contract at the
commencement, so the summer of 1909 was lost. It was
January, 1910, before a steam excavator began work, and
February before concrete laying commenced.
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The cold of this northern section created difficulties »
excavating and concreting that had only been OV"JC?
when Timiskaming Lake, responding to a very early sprite!
flooded the foundations. ”

When driven from the base platform, however, the for
was turned upon the island abutment, which was brought b
to full height in May, 1910. e

During June, new coffer dams were built across
Ontario channel and the section between pumped out by ol
25th. This steam shovel resumed excavation and ope”:he
during July and August, but stopped for good during :
first week of September with work still to finish. In
two meetings with the contractors were held to discuss
grams for hastening the work. ot

A couple more conferences were held in June, the B b
ness of the excavation and the unforseen difficulties © bod
watering being discussed. With an active manager, &
scheme and better rate of progress were achieved uviﬂb'
July and August, 1910; but this, the third, manager lesP N
at the end of July, the work became disorganizé ged
month. The time for completing the contract was €* o
from 22nd July to end of December, 1910. dm

Concrete.—When the foundation pit was pumped.io;l,
2s5th June, 1910, the concrete was found in good condit
although laid during the winter and flooded before the
could hasten its set. half

By the first week of July, forms were erected the
height for seven piers and concreting was resum 5
platform and aprons. A good speed was attained
during August the most work was done, although the
changed their manager on the first of the month. i
In September, the concrete work on the Ontario
ways was finished and no more has since been doné:

-
fl

Fig. 3.—Timiskaming Dam. Ontario Sluiceway® L 08
low, Showing Water on Lower Apron and stoP

Piled on Roadway.

i
) s Of .
The piers and abutments are very fine .sampl‘:] arﬁc‘1
concrete work, the finish is good and the alignmeé 5

larly accurate. on :
The history of the concrete building if t.]::;gesﬁnﬁ
sluiceways, during an unusually cold wintef, 1% l.nu q.,
Work began 12th February, 1910, and Cont;nly 5”:4. '
April. Gravel of fair quality, but sandy, Was the o Lt
able material and the mixing was done by machmacb o
boulders were used as displacers in the concretes -;g. T:y
thoroughly steamed to clean off ice before lay? beswd. ;
gravel and sand were stored in a bin that was}tef laiﬁ’ I
steam pipes and the water was also warmed. d the * e .
a movable steam radiator was set in place an:exﬂ?"’:ﬁ :
covered with tarpaulins, so that all night thei b thw‘
was kept above freezing. The trench, into ¥
ture, averaging 70° Fahrenheit, was placed,

4



T E—————

June 20, 1912,

;?nhately’ hard frozen sides and there must have been a loss
€at to the frozen ground. |

25th1}fter being flooded with water at 32° F. for 70 dayssgﬂ

soft euDe, when the water was 55° F., the concrete v.vaks .

8 danough to penetrate easily with a steel bar or pick. ;
¥S, however, the mass was hard enough to resist re

f::l:(i:d Blows of 5 pick and only a few inches of the surface
Ted to phe removed.

ol The.fono‘”ing gives an idea of the weather during one
Periog ip February, 1910:—

Record of Temperature.

Day Night
Mini Maxi Mihimum
|
........... . o ~18° -10° -23°
»- g Ml e J0° ~26°
i . 19° -10° 12° Zg,
2 ; 32° zgu ”éo :150
“ ‘e 5 50 i o .
e > : - 3° -18° ~ 8% -33
“ o i 17° _24: 8' _14°
o 2 o 18° 4 12° 13°
5 . 21° -10° 20° Lige
B 31° 17° 18 .
: ° ° 2° -7
e ; 3e I‘ o l % ~28°
\\; |

by e chemical ang physical action of setting is illus_trated
oy fOHOWing temperature records of concrete built by
Ofewiepértme“t of Public Works at St. Andrews dam, north
nnlpeg in 1007.
low ‘? Pipe with closed bottom and a §crew top wai1 1.)12;(.3321
from th € Concrete, a thermometer being suspende 1)n ;d:
ditional e] SCTew top.  As the wall or structure came uf1,0m_
Parig, engths of pipe were added. For the sake of ¢ 56
Tea g the results in the accompanying table' are given
0 COndl‘ CTent parts of the work showing co_nsxderab.le range
e of laying. In this table (A) is the pivot pier
» @ heavy mass of concrete 35 ft. high and built in
g Saring August, 1907; (B) is submerged dam, Span
e work, January, 1908, working 11 hours a day,
. Submerged dam, Span No. 4, winter work,
909, working night and day.

and
January’ .

Ta b
ble Showlng Varying Temperatures of Setting Concrete.
(Fahrenheit Degrees Above Zero.)

(4) Pivoy Prier,wl::ilt Aug. 1907 [(B) Span 1 fD winterwotk “(c) Span 4 of Dam, winterwork,
. Pmll(-)hou:m:iay‘ '} working night and day.
Date 1907 Temperatures ‘Temperatures[ Lo e | Temperatures
i Date 1908 {—————— af T i
Inpipesn Air| In pipes|In Air| In pipes|In Air
Jan. 20..
o [ 5 g1.5
69 3 ot - I8
64 “ - ” .
68 « « 93
76 « « 23
66 | Feb. oo
74 * 24
77 A .
m “ - g
«
Pt i
] = 1.« %
* Feb. 2.
...... i 3 o
------ Mar. 2.,
...... « 4
65 «
...... « 9
43 “«
il ¥
ik R
"3l
April 3
s %

& Water 67.

No & i ature
at go douht, the Timiskaming concrete rose in temper

_© Stage in setting. 5
© ‘Winter work, a new practice is to use very quic
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setting cement that hardens before it is cooled below
chemical action temperatures. Work of this kind was done
on the power plant near St. Timothee, Que., during this
same cold winter of 1910. By mistake, a car of the quick
setting cement, made at the International Works, Hull, Que.,
came to Timiskaming, Its hardening was so rapid that its
surface could scarcely be smoothed over, The first batches
being especially troublesome, because nothing of the kind
was expected. The result was apparently as good concrete
as any laid, however.

Designs of Sluiceways.—Plans and views of these sluice-
ways are shown in Fig. 5. The sill platform is at elevation
570, or 19 feet below standard level of reservoir. It would
have been preferable to have the sil] 5 feet lower, but the
excavation necessary to cut down the approach channel
would have doubled the cost.

Between the island and Ontario shore, the width was
about 400 feet, so the design was made for 16 sluiceways
each 20 feet wide with a pier s feet wide between. The piers
have recesses to hold a movable curtain wall formed of hori.
zontal timbers, 18 inches square, that can be hoisted out
one by one. This is a removable dam and during spring
floods all. the timbers will be lifted out, leaving a larger exit
than under natural conditions, because the Ontario channe]
has been deepened. To draw off the lower layer of storage
during March, however, requires deeper sluice openings,
and so advantage of the depth in the deep Quebec Channel
was taken to place those sills at elevation 563, or 5 feet
lower.

Minimum Discharge at Tlmiskaming Sluices.—The
minimum through Timiskaming should be about 20,000 c.f.s,
and lake surface must be 573-95 to discharge the total
amount as shown by the following calculation made by H.
H. Donnelly, assistant engineer :

Taking 572.1 as elevation of water below Timis-
kaming dam for a discharge of 20,000
c.f.s., then:—

16 Ontario sluices, each discharging with 0.95
feet head and 2 feet submergence at the
rate of 20.5 c.f.s. per foot of crest, total
107%:30. 5 X 20 LN Al LA S b | i

13 Quebec sluices, each discharging with 0.95
feet head and submergence at the rate of
52.5 c.f.s. per foot of crest; total 13 x
D25IXUL0 T e B AT sl fenlo 13,650 c.f.s.

_—
20,210 C.f.s,

6,560 c.t.s.

If the Ontario sills were as low as the Quebec

side, then, with Timiskaming lake surface

elevation 573.05 and the surface below dam

elevation s572.1, the discharge would be:—
16 Ontario sluices, each discharging with 0.05

feet head, and 7 feet submergence at rate

of 35 c.fis., total .............. . 11,200 C.t.s.
13 Quebec sluices, each discharging with 0.05

feet head, and 7 feet submergence at rate

of 85 O, OB L. U L i s 0,100 c.f.s.
——
20,300 c.f.s,

As designed, the lake surface can only be drawn down
to elevation 573.95, instead of elevation 573.05, so a layer
0.9 feet thick is rendered unavailable, .

As before stated, however, lowering the Ontario channel
would double the cost which is not warranted at present,

Foundations.—The foundation of the sluices is shows ins
Fig. 5. It consists of a concrete platform, 3 feet thick, -
strong enough to support a pier, if undermined during
flood, till repairs could be made. T, PTevent under scoyr,
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a cut-off is made 10 feet deep across the upper face and
another 5 feet deep across the lower side. In addition, a
concrete apron, 25 feet wide, protects the bottom from scour-
ing under the driving water at entry, and a 5o foot wide
apron below prevents wearing away of material by the
rapidly leaving flow.

The Ontario bed is boulder strewn with hard material
beneath, but the work done in the Quebec channel, before
the cofferdam failed (May, 1911), indicates a sand, hard,
but easily saturated.  Through this material, the seepage

Fig. 4.—Plan Showing Timiskaming Regulation Works.

was all that four large pumps could -conveniently manage.
The foundation for the Quebec side will consequently be
modified and include sheet piling beneath the cut-off wall.
In fact, it proved impracticable to excavate the cut-off trench
10 feet deep in the sand, although the boring pipes were
broken in piercing the undisturbed bed.

The depth to which a cut-off should extend in sand is
debatable, but accepted practice is to go as far below the
bed as the water surface is above.

Head water will soak the foundation, but cannot move
the sand so long as it is boxed in or held by friction. If
head water penetrates beneath the dam, then it buoys up the
sand below and the tail water carries it away so rapidly that
a cellar is formed.

Cofferdam, Quebec Channel.—After the middle of Sep-
tember, 1910, practically all the work was in connection with
the cofferdam across the Quebec channel.

The type decided upon by the contractors was stone
filled cribwork sunk to place and sheeted along the up-
stream face with plank. Round timber was procured from
the Hawkesbury and Edwards limits near the work, and by
the 17th October, the dam was half way across (210 feet).
It was intended to unwater only half the channel and about
30 feet of cribwork was built down stream, but heavy rains
caused an unusual rise of 5 feet and work had to cease.
This brought most of the work on the dam to a stand-still,
but sand was hauled and stone crushed which still remain
stored upon the ground. The cable way was moved to the
Quebec channel and put in working order by the middle of
November, thus obviating the use of scows to cross material
to the island. With a view to laying concrete during cold
weather, arrangements were made to build a shed, 400 long
and 60 wide, enclosing all the piers. Lumber was delivered
for this, but owing to delays with unwatering, the shed
could not be erected

To ensure immediate excavation of the foundation,
orders were given to bring the steam shovel across the
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island. This machine had been left in the water since the
Ontario cofferdam was cut in November.

Excavation continued in the island abutment, but leak"
age from the river through the fine sand stopped work
several times, although a sheet pile bulk head was built, 20
a steam pump installed. Slips constantly occurred from
the sides of the pit till finally, on 2oth November, the Tiver
side burst in, when the excavation was to grade and onl¥
the cut-off trenches remained to be dug. i

Lake Timiskaming continued extraordinarily high for
the season, although the Kipawa River
flow was shut flow was shut off by e
Department’s dam at that place. 0o
18th November, the Ontario cofferda® P
was blown out and the lake surface P&
gan to fall 2 inches per day. This b
not been opened before, because the
contractors were tendering for the €
cavation in the channel.  The current
soon scoured out between the south €
of the dredge cut and the north end ¢
the contractors’ work passing a good 9
through the sluiceways for the first time:

It was January, 1911, before the €
ferdam was put under way again, W
it was raised about two feet and track ‘
laid on top to carry stone filling -
other material. ;

The lake had by then lowered th“:
feet, so with a falling river, it Wa$
cided to cofferdam the whole chan?®
and cribwork was begun frox.n
Quebec shore, The advantage 15
this method allows the foundation slab cut
walls to be built without joint. With 8
half way across, the part parallel to the current r'eqult o
to be a double crib with clay in the middle. Otherwisés
current will scour away staunching material from the o
posed face, and in this case a boulder bottom prevents
driving of sheet piles.

An inexperienced force, cold windy weather,
swift current made crib setting very slow and severa
were lost by upsetting or breaking away of tackle. i

By the first week of February, the new cribwork ‘:he
connected to that built in October, and by the middle ©

that

off

nd the
! crib?

Te- 2%
s

¥

PLAN s"
Fig. 5.—Ceneral Drawings of Goncrete sluicewdy
es

: icknes®
month the upstream face was sheeted with two thldf iffie

of boards. Large boulders upon the river bed m e:, crib?
No

cult to closely fit the cofferdam to the bottom &%
sometimes came to rest with one corner tilted over-r the
trench was dug in the river bottom into which t0 in S
ends of the face plank, because a diver could no't 1008
the strong current. Instead, a bank was depf’-“‘,t was

the front of the cofferdam, but the only earth availd
fine sand that made a slurry in water.
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The enlargement of the Ontario side by blasting and
scouring was quite successful and aided the discharge
greatly

ation
The counterdam, across the lower end of the foTu;]dd #:
drea. to defend the pit from The lower pool, was ﬁn;ls eteam
the eng of February, There were only two small s

b o S WhEse Excavation in the Quebec foundatic.)n was.possib]e dur-
coﬁgs’ 2 Six-inch and four-inch, on the contr:t)COI : down to ing the last week of March and continued till the end of
L8 0t Tlower  the -water below Hhe <lower pool, i April.  The lower pool then rose over the counterdam and
1h it had rup off naturally. Two large steam D ented operations had to cease, the plant being' nearly all removed.
t\\relve-jnch and a fourteen-inch with boilers, were th'?;l‘rs Yo On 4th May, the main dam failed by scouring under the
X i k
a pocket dam built just below the main dam. — ]
e Jr | June | July | Aug. | Sept. | Oct. | Nov. | Dec. || a0 | Feb, | Mas 3 L
Item I Unit 'Apﬂl May fii : r i J ;
} | | ‘
, f ‘ | [ “ 50 ¢
iR | b el o] 1200 | atgap | MO0 31600 51 w1
Wit hiF 127 x o R > s i " 30,000 L Rg00 ] . 33,000 | ... R 73 o9 Lounds
s te Pine 3" x 12 ..| Ft.b.m ..| 11,800 | 30,900 R B S O T (s [Prrdisaslast il uty 7,000 pounds
teel Beampg, . ° LI o Lo e et G000 000, Lo £ afele - 5507 am0 |l TR s vy | 12,870 o yds,
achor Bolts Fe et 1000 [ S0 |- %0 [xgso| 20| 2003 | S
ShEetme G ) OR g
Boulder Excavation., ¢ ...|. | m. s l’g% it
‘tofilncerelzrotection - G y(tji.u ) 1,150 | 2,660
St e A S IR C S

Materia] on hand - | 100,500 pounds

; ; 640 barrels
I Beams, Channels...| Lb .55 focoifoeesne A PR RSO P ek ol 2,400 ¢. yds.
gement .............. «Barrel .5 e it RS e SR 4,200 W
T S | Cuyd e s
Broken stone... .’ A e S A e L Sl BE Ao 5
s P kSRR

4 e Timiskam am.
Q : ntity of Contract Work in 1910-1911 on the Timiskaming Dam
ua

Quebec end. The water was then overtopping it more than

a foot,
Ontario Channel Excavation,

. 3 : in box
iy '0tercept ang collect the leakage which was led i

X ; ¢ nterdam.
“Mmes over the work and emptied -below the col ndy ;oil
€ Pocket dam, was first a small earth bank, the sandy

The dredge Queen exca-

i hannel during the autumn of 1909 and encoun-

alo i h the water, but SRER 3 Ity f gbo Id upon which the scows
ne available, however, dissolved beneat. Heiair AT tered much difficulty from boulders I : s

Toze harq ip the air, bridging and obscuring leaky p and tug frequently grounded. After work stopped for winter,

3 : ik et ; ‘
X S]0D1ng dam of planks pointed and driven lll\eS Sfl:;ly a force of drillers was kept on to blast boulders lover the
ing i ¥ um . R i
é’:ll”'lk, Was made but still the leakage kept Lhe pTWI; e ground to be dredged dl;rlngll?loi bFOW ‘jV'I‘ItCr il(werddthflo;
e and water constantly burst beneath. effort made and half the approach c anne ?‘be el Ve I;r 1"‘_;1 o
tzrge Pumps were added during March ar;d (}Vf}z I dredging and somde e:ms{vatlgn haI en swung out wi e
Staunch Jeq1s It w ill the end o i ick by the end of March, 1910,
aks, t was not till the derrick by
oUr Jarge Pumps, working day and night, could keep the It was 17th May, 1910, before the dredge started, and
b1t Unwatereq ; after making one cut the dipper arm broke 18th June, then
: tinuous teeth were removed, so before repairs w'cre finished it was
the main cofferdam was raised 7 feet with conti : sth July. The material was so hard that it had to be blasted

& ight to that ; s .
3 > Which was filled with stone, adding w?;g Ay at times and low water prevented through cuts being finished
ready built Th o f light section,
. e cofferdam was o

Aug. | Sept. | Oct. Nov. ! Dec
|

/ : . : i ching, and to
1‘€an\v1nle the spring rise was approaching,

July

May

Jan.

June |

Item

) April

énch‘)" Baliy 54 e

";(mon Excavation

Exc i
BOul e avation

Mf\'ﬂ:mu ON Hanp.

I Be&ms
et L b
sand ....................... ; [

3 ' Timiskaming Dam.
L in 1910-1911 on the
Contract Work 3
Value of | &

to the contractors’ work. The autumn rise, however, aided

Wel] Struty matters and a cut was fortunately cartied to the cofferdam
W

2 uestion,
ed on the down stream side. It was a @

butether Stop-logs should be provided in thishuppzzuﬁ’grgzg; before work s'tor)p'é;I in fthe Hgidilie of Novemb:r.

Dasg ® arrange for them was difficult, andedt [fz,ttel' instead, The DlaStll]nfg(; r(:;e :Zhaceoosum :Jlstswzsn dco;/l hm;xet;i] all ts;:a-
to :;:300 cfs., 5% c{f th'e flood. ! It seemb loosening and son by a sma18th Novembegr e op:ening u?ckl € co rer-
Scoyy 4, Ut the Ontario sxde. and ]ncreajf’f ch};rge while the Nt was} Cu:iv excavated slu,iceia channel . gt 5
Coffe. € Space through which to get dis 4 to the alread y el.

a

m blockeq the Quebec channel.




814 THE CANADIAN ENGINEER

During March, 1911, a force was placed blasting the
material along the edge of the Ontario channel. The loosen-
ing allowed the current to scour the material and a large
amount was quickly removed, increasing the flow way
against the rising lake which was troubling Haileybury and
New Liskeard.

Dredging.—The Department dredge ‘‘Queen’ resumed
work in channel on May 15th, 1910, and was taken off for
the winter November 15th. The total excavation during this
time was 6,150 cub. yds. scow measure. The dredge is too

Volume 22.

To open a channel through to the shovel cut excavatﬂd
by the contractors, some work was performed
boulders. The dredge was also obliged to work in shallo®
water, where scows could not be used, and the excavatio?
was taken away with a hand derrick. The extra labor 0%
not rightly be charged to drilling. The accompanying table
shows the quantities and cost.

Summary of Cost of Drilling.
From October 6th, 1909, to November 3oth, 1910

light for the work and has been in service for eight years, Wagas s, LT RNty I U S, $14,207
consequently, there were many breaks, and time taken for Plant and-'accounts ;i s vetserss o 6,863 $2”‘6°
repairs was usually large. The total length of time on Less
the work was 1,557 hours, viz.:— Clearing boulders to open channel............ $840
Actailworking timye £k Tl o ses oaie 870 hours 55.9% Taking away excavation from dredge to open 5
Eostatime, - Tepairs;. 81 c .k it hisics 502 hours 38.0% channel, not chargeable to drilling....... 372 1,2!
Lost time Saturdays cleaning up and : —/8
o el SO A e AR 05 hours 6.1% Net amount expended on drilling........ $19,94
Area of channel drilled and blasted was 22,280 s@- yds:
1,557 hours costing per sq. yd. of surface 89% cents.
w o S 2
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The Flow Over Weirs.
(From Report on Ottawa River Storage, Issued by the Department of Public Works, Canada).

The area of channel dredged in Season 1909 was 583
sq. yds. During season of 1910 the area was 1,734 sq. yds.,
making a total area of 2,317 sq. yds.

Profiting by high water in November, 1910, the dredge
was able to excavate close to the Ontario cofferdam, and
when it was opened the water cut through between the con-
tractors’ shovel cut and the dredged channel.

Drilling and Blasting.—On March 1st, 1910, the area
drilled and blasted was 7,700 sq. yds., since then 22,530 sq.
yds., making a total to November j3oth of 30,230 sq. yds.

Two No. 42 Little Giant steam drills were used for drill.
ing on shore. Submerged work was drilled by hand from
floats,

. o
Area dredged, season of 1910, 1,734 Sq. yds., whick .' N
89% cents, cost for drilling $1,551.55. yds-
Dredged during season of 1910........... 6,156 ¢
Cost of drilling per.c. yd..... oot vieisins $0.175
Cost of dredging per <. yd. (dredge $5
O O i s Ak gy W s o B e ool $1.268
v
Cont iof, SRCAVATION. | &4 5sws s s sviae s $1.443 per
Cost of drilling operations, including re- f
moving boulders from channel, etc.... $0.187 & yd-
1.268 Per J

Cost. Of ATSHEIRE o' vioh b bmaibis s winls g SoVain s

Cost of eXcavation .......c.eesissssans $1.455

11ttisd -
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POWER DEVELOPMENT IN COBALT.

By C. c. Bateman.*

e In_1904, the rich silver mines of .th(? Cobalt C}I:SUC;ZE
: dlsco\,ered’ and while at first, believing that the
I?OSIS Were not extensive, development was on a very
Scale, the Camp gradually grew in size and import-

DIO(! : i now OCCl,I[) e s'lver-
: i ir plac: among the >
ies thir d pl e

: ing
exc e COmmunities of the world, the output be. {,
eeme only hy Mexico and the United States. During
i “I0IT  the output was approximately 33,000,000

Ces

> 30d the production for 1912 will probably be about

Seve € cam em S e oximately
: S‘ y amp embraces an area of ?ppr XH.n ; =4
Illin‘( I Hlile»;‘ in whict there are lhllt}' Shll)p Illg
()‘ : on- S oncen-
tr at; e Several n n shipper s and fourteen c
I

blan ing of min r ratively all
: ining machine y for comparatively sma
I ts 8 €

adily
- 38 most of those in Cobalt were, does not readil

ok i - balt
C Self o €conomical operation. The distance of Co
pr )m. the 4.
Odum Ceéntres
S s
1t g and s
i
hau]s all-raj]
s e cost £
(o o
i:a] at the Mines
h‘ig}neces Sarily
b()t 1, averaging
“tWeep %6
$6. 5 and

a 0 Per tOn. AS
L :
Cog 1 i S‘—‘]u(:nc(\

its former level, and gives a working head of 312 feet. It
is estimated that a total of 10,000 horse-power can be de-
veloped if necessary.

By means of an intake canal the water is diverted to
two steel penstocks, each five feeF in diameter, and 1,075
feet long. Two turbines are supplied from ‘cach penstock.
These turbines are of the horizontal reaction type, con-
sisting of a single runner in a spiral case. They have a
speed of 600 R.P.M., and ~are rated at 2,750 B.H.P. each.
The power house is. a solid concrete fireproof structure,
57 x 105 feet, and is fitted with all the latest nppli;m.c('s. It
is also equipped with a travelling ‘crane for handling the
heavy machinery.

The electrical equipment consists of four alternating
cu rent generators, directly connected to the turbines,v and
having a capacity of 1,875 kw. each. T.here are two exciters,
each directly connected to a Doble impulse \\';1F<‘r-\\'h(‘cl.
These are rated at 180 horse-power, 475 R.P.M. ngh-po.\\'cr
governors have been installed to ensure [)CI:fCCt regulation,
The «current is threz-phase, bo-cycle, and is generated at
a pressure of
2,200 volts. For
transmission to
the power stations
at Cobalt and
South Lorraine
this potential is
raised to 44,005
volts by means of
step-up trans-
formers,

There are two

ePparate thre e-
Dowe Benerateq separate ; .
NS Costly Phase transmis-
) Sfiries o tcst; sion lines, 38
arTie on ¢ the feet apart, over a
oiﬂ%rent Mine . right-of-way 135
o feet wide. The
able Consider 1 L g
t Periog, e right-of-way has
aabll hed ¢ been entirely
&
}:’erag Cost  for cleared, and, to
t 4 mp ¢ b further minimize
; é e
Ve 150 ang danger of break-
Brs ang
DI’S o age, all tall trees
: e- [
O“fr on each side of
» With; - I the line have been
Tatjy, ] — e ing four 1875 ; S
distancel" short te Power House on Matabitchouan mver,ms:ol‘:" g'rurblne Cutdd ;) wn. The
there ° ©f Cobait  Interior of Conore h being direct-connected to a 2, P SO T 1L
g € were Severa| K.V.A. Cenerators, eac stranded alumi-
erg, an:;’ater Dow. el nium cables, and the po].eh are equu)l;e.d \\gh hlg}}: tcnsxor:
]ished Whep it was seen that the camp was firmly \h i porcelain insulators, which were su bjected to the mos
Wag S an important producer of silver, and that the severe tests before being used. ‘The conductors on each

¥ . i anies were
forrned duestion as to its permanence, €oOmpz

o 5 lay nitlle development and distribution of dthtx;e plz\rv;
number 8¢ scale, Considering the small area an g e
© thig ? CCNSumers, the district lent itself very )
€me, i
o kmong these companies was the Mines Power, L;ml;fii
by + Down as the British Canadian Power Company, Olvfh‘ch
secu{..e(A. Wallberg and F. John Bell, of Montrealll, lgivi’r,
boy, % Valuable water power on the Matabitchoua e
Yas aleq CRtV-two miles distant from Cobalt. Permflsbthe
la'eS © &iven by the Government to dam several o hrs
caDaci Ve the falls, thus providing er a lar_:g:t:i :tgr )3
Watey and e“mil’lati‘ng‘ as far as possible, the dang
er g Ortage, a
ind g  Main Power dam is 5o feet high at its deepest ;;)cgvc
\Ofeet Iong. It raises the water about 40 feet a

* . .
10 i : ; ited,
S°ut},Mm' “N&ineer, The Dome Mines Company, Lim
a ‘Upine, Ont,

pole line are of sufficient capacity to carry the whole load,
thus eliminating the danger of a shu?-down due to a break
in the line. The whole system has,' in fac’t, as fa.r as was
possible, been constructed in dul)llFate. The main trans-
mission line is equipped with a private telephone system,
and patrolmen are stationed at intervals. : ‘
For the distribution of this power to the various mines
three brick and concrete substations have been ert.?vcted.
Two of these are at Cobalt; one at Cobalt Lake havmg.r a
capacity of 5,500 horse-power, and one at Br.ady Lak.e ha‘vmg.
a capacity of 3,200 horse-power. Th‘e third statlor} is at
South Lorraine for supplying t.he mines of that Vicinity,
Each substation is equipped with all the .neclessary step-
cown transformers, lightning arr_esters, switching devices,
etc. The electrical current is delivered to the customer at
2,200 volts, and by means of pole transformers is reduced
to 550 volts for motor service, and 110 polts for lighting.
Power is sold to the consumer on a flat rate of $50 per
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horse-power year, or on a meter basis, with prices varying
for the class of service and the amount consumed. While
this rate is high in comparison with the rates for similar
service in industrial centres, it is eminently fair, consid-
ering the high cost of such an undertaking and the shorter
life that must be looked for in a mining district.

Ceneral View of Concrete Power House, Operators’ Houses,
Penstock Covering, Tail-race and Double Pole
Lines to Cobalit.

An interesting feature of this company's power de-
velopment is its system for supplying compressed air to
the various mines. At both the Cobalt Lake and Brady
Lake substations are identical compressor plants, each con-
sisting of two two-stage air compressors. Each machine has
a capacity of 5,000 cubic feet of free air per minute, and
is driven by a 1,000 horse-power motor. This gives a total
capacity of 20,000 cubic feet of free air. The compressors
are equipped with the regular intercoolers, and each sub-
station has installed an extra large water after-cooling sys-
tem. From this the' air passes through a large separator,
and then through an air-cooling system. On account of the
high temperature in the summer this latter svstem is only
in use during the winter months.

valves, etc., are made of steel, and the pipes have 311 be?
coated on the inside with ‘“Doctor Smith’s Solution.” o
When the construction of these pipe lines WS s
under consideration, the question of expansion joints
taken up, but it was finally decided not to install them

at
Two 1,000 horse-power Motors driving Compressor®
Cobalt Station.
3
{ ing
they were not considered sufficiently reliable. Du: ay
period of twelve months the extremes of temperatuf ordef

amount to as much as 150 degrees Fahrenheit, and, 14 3
to take care of the excessive expansion and contrdctwn’ 1135
pipe lines were zig-zagged, and, although the pla?
been in operation over two years, no trouble has s
experienced. Jatio?
There is at times in the pipe line a small accum? ine%

of water, and, while this is not sufficient to affect the pmﬂ
it gave trouble by freezing in the winter time and stol
up the pipes. This difficulty was overcome DY the < &
cation of an electric heater, the design of Mr. Jame® and
dick the former general superintendent of the b 1aced'
At the lowest points of the pipes a 3-inch cock ! p!
so that the water will drain both ways to it. Thls

left slightly open all the time, and during the wintef

Main Concrete Dam, 50 feet high, on Matabitchouan River,
showing Timber Log Slide.

The air is delivered through steel pipes, with diameters
varying from three inches to ten inches, and the two sub-
stations are connected by a ten-inch main. All the pipes
are lapwelded, and the larger sizes come in 4o-foot lengths.
They are fitted with wrought-iron forged flanges, welded
on, and each pipe has a weld in the cross section, made
by the oxyacetylene process. They have all been tested to
a pressure of 300 pounds per square inch, All fittings,

c
view showing Ten-inch Pipe Line, with El“"'von
2,200 Volt Electric Pole Line, and 44,00"

Double Transmission Line, in Cobalt €™

kept warm and prevented from freezing by the } ::;116
electrical heater. Automatic traps are being e
take care of the accumulation of water in the warnr];ds
The air is delivered to the mines at 100 s he - e
sure, and practically atmospheric temperatur® ith pic
pany endeavored to get high-pressure air metefssia g
intention of selling the air at 24 cents Per thot




——

THE CANADIAN ENGINEER 817

JUDG 20, 1912,

o air These were

Ccompressed to roo pounds pressure.

s i o . .
e Mpracticable, however, and the air is now sold on
1S of $2 per drill per shift.

the 1,

TWo 1,00 horse-power Two-stage Air Compressors at
Cobalt Station.

Operati()ns in this plant were started in the first part

of :
rg,gune’ 1909, and power was first turned on Mnr;}? I/thf

s rhi = ) S i
t Which s an enviable record for an undertaking

e considering the difficulties to be overcome.

AS‘ 4N evidence of the manner in which water develop-
S“m;til: Cobalt has succeeded in cutting‘. down t;llc 2221
i o coal, it may be stated that in 1009 the

Cobalt amounted to 105,416 tons, while in 1910 and
consumption was 52,861 and 44,216 tons, Iespec-

Steath  hoiler plants are still in use for heating

Durp, .
So rf}:)ses, and the majority of hoists are still run by steam,
o @ considerable quantity of coal is still brought into

the camp
—— e

i) ELECTRICALLY OPERATED LABOR-SAVING
DEVICE IN LUMBER MILL.

: i in w york-
ing lhe Use of electrically operated machines in wood W %—eq
i tpflnts has bzen the means of effecting many (’c0n0rr;1 :
e J E , 9

% OPeration, so that it is not surprising to hear fr

A 7 of som ; icati 1 electric motor in this
Mgty € new application of ar

. . : g
Dro\,’_rhe abplication illustrated and described l?ere\\nh ha
methed © be s0 much more efficient in operation than t};(;
i Vi ipti i : rove
WNtereg, 't superseded that a description of it may P
Operz‘he abpParatus consists of an automatic hydrauhcal(l))ff
the [ ooy veneering machine installed in the plant >
Pennaommercial Sash, Door and Blind Co., Beaver Falls,
indighis Plant is most completely equipped throughout w.'lth
usedl val electric motor drive, a total of 24 motors ben;li
DS Are mounted on the ceiling and others on t

8 .
r - . . e
rnach‘ln Places most convenient for driving their respec}:;
ep in enclos-

Ure S Those mounted on the floor are placed in

) DrZ\?; prOte.ct them from the dust and dirt such‘as is uzuzi]-
h ooalent In plants of this kind. The veneer is placiady.
they arz frames ang when a sufficient numl?er ar(?llrustra_
tion, Wh_Dlaced in the compress as indicated in the i i
0 set Ich shows 110 134 inch frames piled in five ol
low h 2 °f I-Beams are put in place one above and one i

to th . frames’ and turn-buckle clamps attached from qn
€ other are tightened so as to hold the frame intact.

After this has been done, the motor, mounted on the ceiling
just above the compress, is started and the operator opens
the valve which allows the hydraulic pressure to act. Gradually
the carriage rises, compressing the frames until the pressure,
as indicated by the gauge at the side of the machine, has
reached the dosired value. This value is usually from 1,300 to
1,600 pounds per square inch, depending on the nature of the
wood to be compressed. A pneumatic safety valve automatic-
ally opens at any predetermined value, thus preventing any
possibility of danger from excessive pressure,

It will be noted, on referring to the illustration, that the
bottom portion of the compress is in the form of a truck. Bv
means of this construction the material may be loaded direct-
ly on the truck which is then rolled to the compress on car
tracks. When the desired pressure has been applied for a
few minutes (about two, generally), the valve is Opened ; the
pressure gradually relieved, and the truck returns to the
normal position and is then rolled away.

As an example of the economy effected by this veneering
machine, it should be noted that the time required for com-
pressing 1s only about two minutes, while that required by
the old hand-operated method was from four to five hours.
With this method, the frames can be removed at once after
they have been compressed, although it is generally custom-

Automatic Hydraulically Operated Door-
Ventering Machine.

ary to leave the clamps on for an hour or so, whereas in the
older method it was necessary to have them on for several
hours,

The plant is equipped throughout with Westinghouse
induction motors, taking current from the central station

lines.
—_————————

LUMBER PRODUCTION.

Two-fifths of the lumber of Canada is produced in On-
tario, one-fifth in British Columbia, and one-fifth in Quebec;
New Brunswick and Nova Scotia together make up the great-
er part of the remaining fifth, and but proportionately small
quantities are manufactured in Saskatchewan, ManitOba, Al-
berta and Prince Edward Island.
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THE COLLAPSE OF THE NEILSON BUILDING.

While an addition of three stories was being made to
the Wm. Neilson Company’s two-story chocolate factory on
Gladstone Ave., Toronto, the south wall collapsed. Work
commenced on the 28th March and the accident occurred on
the 4th of May, when the wall was almost finished and part
of the roof on.

As the plans show, the building was go ft. x 120 ft., and
consisted of a basement and five stories. Mill construction
was the type adopted for this building, and the rows of posts
running east and west were spaced 14 feet apart; joists or
floor beams, 5-in. x 12-in., 4 ft. on centres, spanned the 14 ft
carrying three inch spruce flooring. This flooring was
ploughed and a hardwood slip-tongue or spline used, and was
securely blind-nailed to the Georgia pine joist. Duplex joist
hangers were used throughout, and steel anchors every eight
feet were fastened to the underfloor, i.e., over every other
joist. Thus the beams ran east and west, the joists north
and south, and the spruce underfloor east and west. The

View of Building After Collapse of wall.

main beams were tied together with steel straps and the ends

secured to the walls by wall boxes. From north to south
during construction the tie consisted of the friction between
the joists and hangers at the beam, and the rigidity of the
floor platform, while the hardwood floor would complete the
tie. The parapet wall of the old building (14-in. thick), was
removed and the new wall started on top of the wall of the
second story (18-in. thick). The new brick work, like the old,
consisted of hard burnt clay facing brick, sand-lime lining
brick with soft or salmon fillers laid up in lime mortar.

The old building was erected with the intention of adding
two stories at some later date, and in order to satisfy to the
city by-law, as part of a four-story building, the basement
wall was made 22-in thick, and the first and second stories
18-in. thick. For the same reason the walls of the first story
were designed to allow 30 per cent. of openings, while those
of the second gave 40 per cent. Application was made, how-
ever, to the City Architect for a permit to erect the five-story
building which was granted on condition that certain windows
were to be blocked up to make the proper percentage of open-
ings in the lower stories, and the first story wall was Jeft 4-in.
thinner than the City by-law requires.

Volume 22

In order that the Neilson Company might continué t_hw
business in the first and second stories, (in the old portio?
the contractors agreed to arrange their work so as not te
enter these stories and to hoist all of their material over t
south wall.

For this work the bricklayers erected a double elevat®
hoist the full height of the intended structure, a couple of fees
south from the street, staying it with guys. This hoist t:
operated by a small steam engine, and was so arranged
as a load went up on one platform the empty wheelbalr
came down on the other. This proved as it always do€s:
be a very efficient method of carrying the bricks and morta™
The carpenter had a gin wheel, with the fall passed thr .
a snatch block made fast to a niggerhead, and a horsé w.a
then able to lift all the smaller material, including the 3'111;
spruce flooring. For the heavier timbers there was a bre?t;
derrick mounted over the girder, nearest the south wall, Wlhe
a 3o-ft. boom which projected beyond the wall and a5
timbers were swung over the floor thev were lowere
trucks and wheeled to the required positions,

In order to permit of this hoisting the bricklavers left &
section (some 30 or 35 feet long) of the south wall towar
the western end open until the rest of the walls for t ’
story was finished when they would fill this in. The carpe'”k
ters would lay the new floor, raise the gin wheel and dern®
to the new level and proceed as before. At the time ©

oW

; put
accident the most of the roof and parapet wall was O™
this gap in the south wall on the top story was not fille .ho

‘ : W

The inquest was conducted by Mr. J. E. Elliott e

spent considerable time and took endless pains to make® the
investigation thorough, and the profession is indebted.to i
coroner and Crown Attorney Greer, for their efficiency 12 k
matter. -
It is.a pleasure to see men in their positions anX¥!
get at the truth and at the same time sufficiently patient
listen to all.

The list of witnesses is a long one and may
as follows:

1. The medical experts. o i

2. Eye witnesses who were outside of the old portio”
the building. b

3. Eve witnesses who were inside of the old portio™

4. The contractors.

5. The architect of the building.

6. The city architect and staff.

7. Expert witnesses.

nxious i

be c]aSSiﬁed

partic’;

The medical expert testimony our readers are not ecoﬂd

larly interested in, so that we will begin with the
class, viz., eve witnesses outside of the old building- y
Of these examined was John Sole, who was the ens! hié
in charge of the bricklayers’ hoisting engine. He Was i outh
post at the engine a few feet south of the centre of the Soise
wall facing west and said that about 10.30, he hear abriClC5
as of wood tearing and on looking up he saw some sitioﬂ
falling about 30 feet behind the boiler. He fixes the,po the
of the first failure verv definitely as east of him uEg
eastern part of the wall and towards the top. Sevﬂ%‘Gradw
answers are very definite and full of information— NG
ally opened at the top and collapsed right straight dOn
“The whole tearing was on the east side and it fell dow'mply
collapsed in a heap.” “Did not fall out whatsoever
opened and collapsed.”’ im®@
Q. “How long did the whole break take from fhf, it
you first saw it until the finish?”” A, “About a ™" gaf
fell very slowly for a wall.” Q. “Were the bricks U feet:
to the south?” A. “No, T think about 3o Oof 3 not e
Q. “Your engine did not explode?” A. “Oh no, d“jiition
plede whatsoever.”” As this was the only boiler in ad
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that

Sup . . .
Sl g, plymg the factory with power and heat and which is

L 800 =k i : .
builg; g jtd condition, in the immediate neighborhood of the
Architecy settles the theory proposed by the Assistant City

on » that the accident may have been due to a boiler ex-

Ch
Pany, \:Z:) \:Vlatman, a foreman for the Bell Telephone.C(.)m-
and hag 5 s working about 300 feet south of the bulldllng
¥ heard t}IIHOSt .an unobstructed view of the fatal wall said,
ear anit}?F’lSe and then I thought, silence and .I could
S just sq Ing. .I thought it was inside, s.omet.hmg fal-
€ lot of un.ded like as though it was a big timber or
heard Wa ‘bricks had fallen.” Q. “Perhaps what you
A. “Mj hs the first few bricks Mr. Sole speaks of.”
boards ?ft be\VGI‘y great noise.” “1 think the_v hit some
am not mistaken.”” He was too far away, how-

ever
s to Ob
mentioned S€IVe any of the details other than those already

R

Soyt it Harion, a street railway conductor, was walking
befOre th Glad.stone Avenue, and said that a few moments
the bog - accident they were using the derrick. He saw
Viden, brojecting over the wall. This agrees with the
derric 5 the carpenters, that they were dismantling .the
the ol at the time of the accident had the boom lying
floor brojecting slightly' beyond the face of the

]ing

as, | ‘ ' :
tOle,V, brICklﬂ_\rerSy ]aborcr, S e el materlal
Saw 'the fifth floor when he heard a noise, looked around
Wiy € wall falling,
00 2lmer, carpenters’ laborer, was standing on the
T ; e
hip & » three windows From the mest Eaia o FII‘S,E
ou called your attention was the noise?”’ A. “Yes.
Pon a Iittl'vou see daylight?”” A. “No, but I could see her
Sole>s irnpre ar.ld she wobbled like that.”” Q. “So then Mr.
Cast o €ssion of what happened is nearly correct, the

.nc i
& “Yes “e“ “ompletely and dragged the west end after it o

4] :
heard be;t .Ham“tofl, a bricklayer working on the west -wall,
Ols-e’ looked around and saw the south wall disap-
b \V\-Iiiw 8oing down straight. . ! i
S Alrest fesses and others agree that thelr.attennon was
the st f G-}d by a noise of considerable. magnitude. ~ That
the ew 'allure Was in the upper part of the eastern end of
Addeq “all, that j¢ buckled and fell vertically. It might be
vall, (et the coping was found near the base of the

a
Deay fro

ay
h-y t hsee O‘Ty evidence our readers are interested in as given
of th Itne§5f’«5 who were inside the old building at the
thay he ¢ accident, may be summed up in the statement
‘omip oy heard 5 great noise, looked up and saw bricks
ough the ceiling and ran.

e §
C evi
A e dence of the contractors,
r~\vork

i.e., brick-work and
had entered into the

OT certain consideration to supply material and

the; ev w for in certain plans and speciﬁcatio.ns and so
ey coflt-r €re concerned they believed thev had lived up to
i 3t to the satisfaction of the architect, the Clty
t, l:l:’thJ[\/Ir. Neilson. They could not accou.nt for .t}i{e
Using |; r- Wood said that he would never bl:llld a bric
th € vih m(.i mortar, as fast again. They dlld pot con-
A frg "ation from the machinery in the building, nor
e arche- three hoists of any serious consequence.
1tect of the building explained the plans, and tl'le
ac:‘z)orking as already indicated, and furth'er said
t orde ™V was of ordinary and not mill construction.
> m "t make jt clear to our readers, it would be well

. “entjg

n .
:;on’ Sloy, °re that the by-law defines ordinary mill constru?-
beﬁnitiol\s Urning, fireproof, etc., and according to t!lell'
EcauSe e Neilson building was not mill construction,

"t of all, the joists were not of 6o sq. in. sectional
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area; second, the roof boarding was under 23%-in. ; third,
wooden corbels were used; fourth, there were a number of
wooden partitions less than 23{-in. in thickness. These, and
a few other minor details certainly bear out the architect’s
classification.

The transverse tie of the building from wall to wall (north
to south) was criticised by some of ‘the witnesses and com-
mented on by the press at some length.

In his evidence the architect explained that during con-
struction the tie was as follows :—

Every joist (40 ft. on c.) rested on a duplex wall hanger
which had a lug %-in. high, so that the joist would have a tie
equal to the straining resistance of 3 x 5 sq. inches of Georgia
pine. The bearing plate of the hanger was 5 x 9 inches, so
that this tie to the wall was at least fair. At every second
joist a wall anchor was made fast to the top of the three-inch
spruce floor, making fastening number two from the joist to
the wall. The other end of the joist rested on a duplex hanger
without a lug, so that the tie there was frictional only. The
main tie, however, as he explained, consisted in the fact that
the floor system in the first bay, 14-in. wide, formed a rigid
platform of s5-in. x 12-in. joist to which was securely spiked
three-inch spruce flooring in long lengths, and broken joists
well fastened to the wall. He further pointed out that when
the hardwood floor which would run north and south, * was
laid, it would complete the system of cross ties. When asked
his opinion of the cause of the accident he said he could not
tell. There were a number of causes such as vibration,
handling material over this green wall, but none of them, nor
all of them together, were sufficient, in his opinion, to cause
the collapse. It was possible, however, that in handling some
of the heavy timbers the wall had received a blow which
would weaken it and finally cause the trouble. He said that
he was well satisfied with the materials and workmanship of
both contractors.

The City Architect in his evidence stated that he had
issued the permit for the alteration, claiming that when the
windows mentioned before were blocked wup, the building
would conform to the by-law. Tt would be well here to look
at the reading of the by-law regarding the thickness of walls.
Section 22, page 30 reads as follows: ‘“The walls of all
brick buildings shall not be built of less thickness than called
for in the following tables.” The table referring to this build-
ing gives the following thickness: basement, 22-in.; 1st floor,
22-in.; 2nd floor, 18-in.; 3rd floor, 18-in.; 4th floor, 14-in. ;
and sth floor, 14-in. Sub-section 2, page 44, reads: ‘In the
fcregoing tables of thickness of walls the perpendicular dis-
tance from the top of joists in one story to the corresponding
point in the next story is to be understood to mean not more
than 12 feet in the basement or cellar, 19 feet for the first
flcor, 16 feet for the second story, and 15 feet for each for all
stories above the second except the top story, which may
have an additional 5 feet in height at the highest point. If
any single story exceeds these respective heights the walls of
such story and all the stories below the same shall be in-
creased ¥-inch, or about 47 inches more than the thickness
given in the tables.””

Now, in his evidence the City Architect granted the per-
mit knowing that the walls of the first story were only 18-in.
and not 22-in., as required by the tables in the by-law, be-
cause the walls were old and well set and because the heights
of the 1st, 2nd, and 3rd stories, when taken together, did not
exceed the limit as set by the by-law. You have but to look
at the wording of the by-law to see the very careless inter-
pretation placed on it by the guardian of the public,

To him the collapse was a mystery because the materials
used were excellent, the workmanship good, and the work
regularly inspected, though not as frequently as he would

have liked.
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F. H. Sykes, of the Department, identified the plans and
specifications of the building as those which he had pased
through the office, and presented an elevation of the south
wall, as it was just prior to the accident. The plan showed
the windows that were to have been blocked up and gave
a list of the loads per square foot on the various piers.

Mr. Tice, the inspector of the dictrict and Mr. Price, the
Assistant City Architect, also gave evidence. Among other
things, they said that the building rested on virgin soil and
not made land. That the foundation walls went down some
8 feet and were still in good condition. That the materials
used were perfect, the workmanship was first class. To them,
as to their chief, the cause of the failure was a mystery.

A most remarkable statement was made by the Assistant
City Architect, viz., that the floor load which would be placed
on the wall by the hangers which went 5-inches into the wall
would be distributed uniformly through the wall by the
bending courses.  That after some four or five courses this
would not be an eccentric load.

The Expert Witnesses.—R. Marshall, a demonstrator at
the School of Science, made a number of tests in the different
materials used throughout the building and pronounced them
a.l as good.

Mr. Newall, an experienced builder, examined the ground
and pronounced it virgin soil. He also stated that he had
plumbed the walls left standing and said that they were
plumb and true and that the posts were also plumb.

Robert W. King, a civil engineer, stated that in his
opinion the wind blew the south wall out, and that the tie
was not strong enough to hold it. The report of the weather
as obtained from the Meteorological office, shows that at the
time of the accident and for several days previous to it the
wind was only a gentle breeze from the east or south so that
this theory must be dispensed with.

He also criticized the use of wooden corbels and even
though they had mothing to do with the failure of the wall,
the point is well taken and in our opinion the by-law section
45, page 97, should be amended so as to include other kinds
of construction as well as mill.

The section reads, “If wooden posts are used in mill
construction they shall have cast, wrought-iron or steel caps
of an approved pattern, so constructed as to form a base for
the next post above.”” Certainly the words .“mill construc-
tion”” should be dropped from this by-law.

Prof, C. H. C. Wright, of the University of Toronto, in
his evidence stated that he believed the building rested on
virgin soil, that the foundation walls were in good shape, that
the failure did not start in the old walls and that therefore,
the failure to block up the windows in the old wall as required
by the department, had nothing to do with the failure. The
theory had been advanced by some that the swelling of the
3-in. spruce floor had pushed the wall out. But as he said,
this wood went in wet and would shrink rather than swell, and
as the boards were nailed on one side, the only
effect of shrinking would be to open up cracks be-
tween the boards. He claimed that as the open-
ings in the north wall were similar to those in the
south it was absurd to talk of the wind forcing a
pocket and blowing the south wall out. He agreed with Mr.
King that where a system of wooden posts and girders are
used, wooden corbels should not be permitted. It was a
system that was gradually being done away with and he felt
that the city of Toronto might reasonably prohibit their use.

He said that the transverse tie of the wall was sufficient
during construction and with the hardwood floor laid, satis-
factory.

L I
v

Volume ”’".7

He said that he considered the vibration from the B
machinery in the old building was negligable, but that uf
due to the handling of the materials over the south
the three systems would retard the setting of the morta" “ﬂh
pointed out that the base of the smaller piers in the
story, as the weak spots in the wall. The windoWws ar®
ranged in groups of three with two small piers betweenasﬂg.
while those between the groups are larger. The me_
ment of the piers on the inside between the wooden Sl
two feet, while on the outside it is three, and the Oﬁs"t %

a half inch back from the face of the wall which is %3
thick. ﬂﬁge

At this point he stopped to explain that the a“th?’ﬁ&i-
were often misguided in reference  to the strength © p
work, and masonry, The failure to classify brlck""or ﬂf’
perly and to distinguish between the piers as built fol"
laboratory and those built commercially were the reasﬂ B
much of the trouble. In the laboratory every th“’ﬂ“'
selected, they are thoroughly wetted, laid frog ups ¥ 16(lL
joints of from ¥-in. to 3-in. thickness, joints perfect’ =i
etc, 4o ﬁhﬁh

To make allowance for this difference, Kidder an M'
authorities place the safe loan on brickwork maSOnfy
burned clay brick laid in lime mortar at from 5 tO 72
square foot. ,13

The wall under consideration was built of hard ffgﬁ
brick for facing, a good sand lime brick for the mner.
and a soft brick filler. The bricks on the inner S
smaller than those on the outside, and hence the joil* & d
inside were thicker than those on the outside. ThE i
this wall was therefore, weaker than the outside. Th.eg
were laid frog down thus losing one-third of the beari®
of the brick. (It is only fair to say here that this 18
common practice in Toronto).

In his opinion the safe load on this brlckwork
tons per sq. ft. when set. As these piers were only was
to three weeks old, he felt that the safe load on ther? 8
over half the safe load when set. -‘1

The weight of the floor and roof without CO"S‘dr cllﬁs .
load on either, gives a load of 1,000 lbs. acting 2 e 08 il
from the inner face of the smaller pier, while that e N.‘ ‘
brickwork was 13,000 lbs. acting .at the centre © 50 '
This gives a stress of between 3.5 and 3.75 tonS e
which he considered to be beyond the safe Stres® ..ot
green piers; and whenever a load beyond the Sa'° dlﬁ
used a chance is taken. These piers were weaker P
side than the outside and under this loading’ they b
fell.

Speed, then, was in his opinion, the main cat
cident. When asked about the material used he . uité
materials were all good and the workmanshiP %
factory. bettef

It might be added here that by insisting on & ™
sification (i.e., not permitting hard surface bric 1l
cores to be classed as hard burned brick) and 2 ne for
spection, many cities have raised the safe 01 0
burned brickwork with lime mortar, to, from
sq. ft.

In summing up the evidence for the jury the € h
a very fair review of the facts as brought out by ¢
tion. The finding of the jury will, we are S“re’
very satisfactory to the profession. It will b
recommendations Nos. 3 and 4 are good, but t 5
2 are weak.

The following is the finding of the jury:— e

co“ap 4

“It is the opinion of this jury that the D)
south wall of the Neilson building was due t© v
of circumstances,

se of
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Caugeg,
f‘(

bric’(la
tion o

1) Vibration caused by the working of the gin' wheel,
Yers’ hojst, derrick and machinery in the occupied por-

. ”
the bullding, retarding the setting of the mortar.
“(2)
Souty Wwal

(‘¢(3)

Strain cayseq by the hauling of all materials over
1 while in a green state.”’
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¢(3) That buildings of this dimension should be more
frequently inspected.”’ .
““(4) We would also suggest that cement be used for rapid
construction.”’ i
When Coroner J. E. Elliott read over the finding, one
suror rose to dissent to clause 3 of the causes. He wished it
i‘ecorded that he did not think the wall was over-loaded.
Prof. Wright made what we consider a wise recommen-

Mmort The green wall had the load put upon it before the At s, tubis evidence:he said thatihe: thonghtetHuith
g time to set.”” should insist on having the staircase in every such factory
% i . . .
Jar 4) The above combined with a possible cause set as 2 building enclosed with brick walls or some other substantial
8&r ok which the wall may have received while in a fireproof construction. : ‘
P Fotn, : It would also appear that:Section 14, page 38, of the by-
Rld"s' law 15 not enforced. It reads as follows:—‘“No pier buttress
B ! ilt i i ¢ 11 brick in
u(I) We o 2 hat walls of this or pilaster shall be bl-lllt in freezing V\ea}tlhtler, z:ind a ri : 1t
height S are further of the. opinion t acian such piers shall be laid frog 1.1p and pushplaced or grou ed a
ea Shotild: be built of e/ eSS ach course.” As Prof. Wright says, why not have bricks
1 | K 3 ‘e > L . o
tem {2} Thas in the construction of a building of .thls”type a always laid frog up and get the bricklayers into a good habit :
Porary tje should be used while under construction,
; — >t —

GOWA

- lyn
a nuWhen the Gowanus Canal was constructed in Br;x’:tét
Engirzn ber of years ago it was heralded as one of the gre
eenflg feats of the age. ) Bt
frontegt 't was not long before the engineers W€ ef,hirty
Yearg th 5 serious problem which it has ;akenaid Re
; the
electricity Solve; and only then through

ious
Toute h;' anal was built from the river, through a d‘:;lti:n

Of the o, POt in the heart of the manufacturing P

4 1ty, ang there dead-ended. i
MOmijc,; PUrpose was to furnish an easy an Sl
S]:‘ippears Method of transferring the products of A
iver, o and from the boats in the

It ) d
Cauge iy thought that the ebb and flow of the tide .wouLf
€noug, circulation to .prevent any accumulation
isag Which woulq
Te
l;fgllthy. eablel or un-
e
Ount Of sury agcee
the rWas draineq from
intq €ets and emptied
SeWerse Cana] through
Teage Ut due to ip-
ang . °!  population
dUStri nufaCtuting in-
Contiy, S Whith vl
Waste e depositing
Cang) atter in° the
Cam. D€ Water be.

Urjtj
b o8

Most
Unga oul and : :
hada?iltt?ry' It was also found that the action of the;;ﬁ:
W tle or no effect in removing the waste matter.

here the
it
tal

as 2

stagnesl?ecla“y true at the dead-end of the canal, Wl oyl
Coulq M Was excessive. The odor was SO fzu i
to de,tected for blocks around, and was sO ett_c mear
Sureg  PUPlic health in that community that drasts

eTe taken to effect more sanitary conditions. )
from mally the city engineers decided on flushing t}.‘e w;:fd
be ca * dead-enq of the canal into the river, where it W lish
this ;4 *d away by the action of the tide. TO accon\]vphich
Woulq S‘as decided to install a screw propeller pumps = bt
- Dl'01)elllml:.Iy bull the water along in the same mannew e
™ this - PUlls a ship against the resistance of the i
Watey Chte, owever, the propeller being stationary, A
Ploy sts forced 1 move, It was first proposed 10 one
4 9 drive the pump, as had been done On

denera;l Plan of Layout, Showing Intake,
Cate House and Motor House.

NUS CANAL PUMPING PLANT.

—

or two similar installations made in other places, but the
engineers soon saw the advantagffs tf_’ be h.ad .by empl<?y-
ing electric drive, and lost no time in convincing the city
authorities of the advantages, and so an induction motor
was selected.

The result was the removal of all the filth and polluted
waters from the canal and a clean, ‘health-y atmosphere now
prevails. Property valug in the immediate neighborh.ood
which, under the old regime had Sunk to almost nothing,
has now increased to its proper value.

The motor and con-
trol apparatus are lo-
‘ cated in the circular

pit 24 feet in diameter

HH . and 29 feet deep, built

Elevation of Inlet Showing Screen and Fender Plates under the pump house.
godoa A4 G4 8

e

|
1

e The motor is rated
at 400 h.p., and runs
at 120 I.p.m. with full
load, enabling the
pump to deliver 30,000
cubic feet of water per
minute, It is located
56% feet from the pro-
peller, to which it is
connected by a shaft
eight inches in di-
ameter. The propeller
consists of four blades
having a pitch ot 35
feet 6 inches, and the
shaft runs through a water-cooled thrust bea‘ring.

The tunnel is 12 feet deep and 50 feet wide at the ca.nal
but narrows down to 9 feet at the propeller, thus allowing
1% of an inch clearance for th(le propeller_ blades.

This water is discharged into what 1s known as Butter-
milk Channel through a sewer 6,300 feet long. An interest-
ing point in this connection is the fact that t}'le water moved
by the propeller weighs 64 pounc!s per cubic foot, or 2%
pounds per foot more than the weight of pure water,

Electric energy is delivered to the plant at 6,600 volts
and is stepped down by means of .threfa ol-l-cooled Fransform-
ers at 550 volts, at w_hich pote.ntlal it 245 ?upphed‘to the
motor through a suitable sthcpboard equipped with the
necessary motors and coytrol devices. Thc'e motor and con-
trol apparatus were furnished by the Westmghouse Electric
and Manufacturing Company, East Pittsburg, Pa.
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GOVERNMENT DRYDOCK IN TORONTO

In our issue of July 27th, 1911, mention was made of a
drydock that was to be constructed at the yards of the Pol-
son Drydock and Shipbuilding Company. When it became
known that the Federal Government would give financial aid
to the project, Mr. Wm. Newman, works manager, visited

F

A

Fig. 1.—Section Through Drydock, Showing Vessel.

several drydocks in Europe and the United States with the
result that the original plans and design were altered to 2
considerable extent.

The plan as originally laid out called for the construc-
tion of the dock in two sections, 150 X 100 feet each, and in-
cluded arrangements so that the two docks could be merged
into one resulting in a combination that would accommodate a
ship of 4,500 tons and a beam of 8o feet, The new design calls
for a structure 3300" long: 100'0" wide: 35’4” deep: 720"
wide on deck: 880" wide on top and 86” depth of hold: will
weigh approximately 2,400 tons, with a lifting capacity of
5,400 tons, and will cost in the neighborhood of $392,000.00.

A reference to Fig. 2 will make the main

Volun€ »

0
Four ship’s capstans are situated on the upper df’dthg
handle ship’s lines when docking. Another featuré 1 o
mooring device of the dock itself. An I-beam is riveted
the outside of the dock, perpendicularly, opposite each o H
head, which are held in loose clips on the edge of the wwiﬂ“
allowing the dock to raise or lower, or list if necessatys
out adjusting. oot
There will be compressed air, steam, and electrX ﬂwﬂi"
conduit systems run on both sides of the dock, with “Sg
folds every twenty feet for operating the tools. SixI®
lights are hung from the upper deck with plugs forwoty
lights every ten feet, which will permit of continuous
on the dock when necessary. .
The only opening in the dock is a small hatch i acd'
compartment, from the upper deck, which, in casé ¢ ede
dent, can be sealed and compressed air pumped in g
the water. e
One section of the dock can be used for dOCkmi\.ggf '
other section. This dock is large enough to take the ! fer®?
and heaviest boat on Lake Ontario, which is the cla;i 5,146
a

“Ontario No. 1’—317' 0", between perpendiculars, i P
(2 "
f tw. gal

C

nto

tons gross. The pumping equipment consists 0
centrifugal pumps with a capacity of 42,000 imper& u
lons per minute, working in batteries of three in €a% otoh
ter of the dock: each battery driven by a 75 h.p. D chot®
and all pumps being controlled from a central statio? aandled
which commands a view of the entire dock and is @k
by one man. enlpd
With this pumping equipment the dock may b€ uﬁﬂ”
of watcr in twenty-four minutes. The equipment 15 and
frostproof and is so designed that the absence of Jevers
piping is at once conspicuous. dof:"
There are twelve pumps, one in each section of thfie:.
which is divided by watertight bulkheads every fifty o flﬁ’
In order to get a site large enough to constr? Sbil"
dock, it was necessary for the Polson Drydock 22 i,P‘e‘
building Co. to acquire the two water lots east of the Th‘
sent works, and they have been filling in all Wiﬂtet's e'iinl
output of the yard will be in no way restricted ag . o
plant has been procured from England to carry o2

details of construction clear.
The structure consists of one longitudin-

al watertight bulkhead amidships, and a
transverse watertight bulkhead every so ft.,

dividing the dock into 12 equal compartments
50 ft. square, with a pump in each. All fram-

ing is transverse, 30 in. centres, and the plat-

ing is in excess of Lloyd’s requirements., In

addition to the longitudinal watertight bulk-
head, there are six longitudinal lattice bulk-
heads, equally distributed, which, with the
sides, insure absolute longitudinal rigidity.

There is a transverse truss frame fitted every
10 ft. of ample proportions, which support the
bilge block cross tracks. The bilge blocks

will have a relieving screw under the top

i
1
1
1
!

E I
o~ o

block, and will be of British Columbia fir
which will have a certain amount of floating
power and will be retained in position by un-
derhung wheels enabling one man to operate them with ease.

There will be a joint in the centre of the dock
composed of 6”x6” x %" angles riveted round the inside
of shell, by means of which the sections are held to-
gether by 1%” machine bolts every 6” with a rubber gasket
between to make watertight. Butt straps 30" x 3” are bolt-
ed all around dock at joint above light water mark. Rolling
fenders are placed on the inside of dock at the ends to pro-
tect dock corners from boats entering and leaving.

Fig. 2.—Plan and Elevation of Floating Drydock:

struction of this dock, which no doubt will fill 7 is#®
want in marine circles in the Port of T0f°“t°'reet_
ture will be located at the foot of Frederick St

— ewe

Sir Thomas Shaughnessy, of the Caﬂad(‘;;pgﬁiy ;
Railway, has announced the intention of thist tain® i
double track their line through the Rocky oRS
cost of $60,000,000.
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STEAM TURBINE DEVELOPMENT.

rapi(;rhe development of the steam turbine has beer;‘;ir:—’

fo .So .- A. G. Christie in a paper presented to the i

Presen; ety of Mechanical Engineers recently, takes up il

View of State of development of large steam turbmefs.‘ i

€5t ang 1® Probable tendencies for the future are of in
W Dresent them almost in full.

venyfr. Christic States that the cost of manufacture is a
fPortant jtem in determining the future development
andthfh Steam turbine. Types such as the ori.ginal Pa.rsins
ave toe.Ratea“: while inherently of very high efficien Z';
cOrn'bino high manufacturing costs to compete with the new
ed types,
Such :Se eriter Of.fers as his opinion that the combined typtehs;
1s~Rt 5 CurtlS‘PaTSOHS, the Curtis-Rateau, .and al-so s
Supersedateau-l)?rsonsa previously described, will ver_xcsrtis
turhip € the simple types. It is probable. that the uand
il s e €ventually be built only in horizontal units it
Pulse conually }.)e modified to a Rateau or even a drumd a4
fro Stfuction in the low-pressure sections, The freedo: t
improseose adJPStmem in impulse turbines and the rec;e}rlle
Use ents in blading materials will greatly increase i
o b > tpe, although Curtis-Parsons turbmes-are sal
4PET to manufacture. In actual operation, it is
Westion among engineers whether the react§0n tur-
3 ligher commercial efficiency than the impulse
€hce buyers usually consider first cost and per-
Tence only, 2

of

af] Oben
bine
type,
Sonal Prefe

Shaf;ls‘urbin.es will probably be made shorter Witl? very 5.t1fF
troyp), ith this construction many of the earlier l?ladllng
be inero, "l disappear. But the peripheral speeds will i
able Crea§ed and this will involve the development of su1t;
Will g "€ Material and methods of holding blades tha

e

indicaitley these ney requirements. Recent results seem to

reasede t improved efficiency may be looked for with in-
S ade speeds,

ro €vera] imDulse turbines have been built recently in Eu-
that , °re the expansjon was not complete in the nozz];osv(i
ing b]a(?oftlon of the expansion took place in the: first e
Amer ik Sqme large Curtis turbines recently installed
€@ are saiq to have Parsons blading in the last stage.
velopments would indicate a movement to introduce
qrinciples in impulse turbines, and further illustrate

the
te
Bdency to merge types,

reaCti

-thef?;}ilfe hope of further improvement in eﬁicienc,\v'hesdulrrz
Ing 4 Sthdy, particularly of the action of the steam
Passage through the moving and stationary blades.
variou;‘ c::ct of form of blades, passages and casings and lof
age s of baffjes and balance pistons to prevent leak
; TeSearch work has not been carried out up to th?
the extretlme by most manufacturers, largely on aCCOulltstZ
The Pre ¢ care ang heavy expense involved in such tfe t
ang tr Sent State of development has been largely onfa o c;xd
e DOs.' ¢ increasing competition of the gas engine ai“
foree m51ble development of a satisfactory gas turbine :vst
degree anufam“rers to develop their turbines to the greate
€conomy,

DreSent

Sidelztltl.t»h Tegard to detail, simplicity will be.the !eadlngsc::;’é
Stageg - With the introduction of Curtis high-pre sin-
creasin’ Nozz]e 8overning will undoubtedly be used to an ;
hous & EXtent, though the results obtained by \Vesltiflt!
ove Y Zoelly, and by Bergmann with sjmp](? .thrott ing
pli‘38.ti0 ™S Taise 5 question as to whether the addltlo""f‘l Corn;_'
bably rn °f nozsle governing will pay. Oil relays will P *
their s.ep ace all other systems of governing oOn ac.count 5
trify,,  PliCity ang reliability. The simple and efficient ce
il Pump governor of Sulzer appears to be an 1m-

provement of considerable moment, and will probably re-
ceive extensive use.

With the development of suitable gearing for steam tur-
bines, their field of application has been greatly increased
and turbines will shortly be used for purposes which engin-
eers to-day would consider them utterly unfit,

Low-pressure turbines will continue to be installed in

plants where reciprocating engines are still in operation
and also where large quantities of waste heat are available,
The low and mixed pressure types of turbines will find a
very extended use in connection with heating systems,
evaporators, etc.

The development of the past tén years has been truly
marvellous. No great gain in thermal efficiency seems pos-
sible, so that future improvements will be largely along
the line of detail construction and modification,

——m ——
ADVANTAGES OF OIL AS FUEL.

In a recent discussion regarding the oil engine Mr, Wol-
cott Remington, the designer of the Blanchard 0j Engine,
stated very clearly the advantages of oi] as fuel. Mr. Rem-
ington stated that in general the cost of kerosene oils is ap-
proximately one-half the cost of gasolene, while the ordin-
ary distillate and fuel oils may be obtained for about one-
fcurth of the cost of gasolene. He recommended that oil pur-
chases be made direct from oil companies, as local retailers’
prices are frequently twice as much as the former,

In the United States the total annua] production of kero-
sene, fuel and distillate oils is about 6,500 millions of gal-
lons, as against 720 millions of gallons of gasolene. There-
fore it is fair to assume that the increasing use of internal
combustion engines will not materially affect the cost of ‘oils
for a long time to come, since their production is so large
and must continue to be so long as gasolene s used. On the
other hand gasolene is continually increasing in price and
becoming of inferior quality.

A most important advantage of kerosene and fuel oils
over gasolene is their comparative safety. Kerosene is non-
explosive and has a flash point of 150°F., or more, Gaso-
lene, on the other hand, readily volatilizes at normal tem-
peratures, and this vapor is not only very poisonous but is
highly explosive when mixed with air. Insurance companies
in many places permit the installation of oi] engines where
the use of gasclene engines is absolutely prohibited.

—— -
THE BEGINNINGS OF MONEL METAL.

About seven years ago one of the large smelting com-
panies began invesftigating the chemical and physijca] pro-
perties of an alloy that had been reduced directly from nick-
el-copper matte without the previous Separation of the two
metals. This alloy was found to possess not only the valy-
able properties of nickel, but also other desirable Properties
in addition, that would insure a wide usefulness, ang owing
to the simple method of production, wasg obtainable at aboyt
one-third the cost of nickel. In 1005-6 the International
Nickel Co. considering, no doubt, that for many purposes
there was no need to separate the amicable metals nicke]
and copper, took up the problem of reducing them together
and obtaining an alloy of the two metals in the DFobotiions
in which they occur in the ore, The alloy thus obtained was
named Monel Metal, after Mr. Ambrose Monel, the president
of the International Nicke] Company,

L
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. . . .
Table for obtaining Weights of Pipes or Hollow
Cylinders of any Substance.
By F. TISSINGTON.
NUMBER OF CUBIC INCHES IN ONE FOOT LENGTH.
Thickness of Substance ‘ Thickness of Substance
Internal Internal
Dia. 7 Dia. e bl g
75 3 s i s 8 18 3 s 1 s 8 e 3 s 8 H
s — — /
T .294 | .883 1.767 2.94 4.41 6.18 8.24 10.60 2 15.48 | 21.12 | 27.24 33.6 40.20 47.16 54.36 61.80 69.6 7.1
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This table may be used for any substance having the form of a hollow cylinder. If the weight is desired, all tt}.':'ula
necessary is to know the weight per cubic inch of the material and multiply the values given in the table for a partt
diameter and thickness of material and the answer will be in pounds per foot run.
Below are given values for a few of the common materials usually met with in the form of tubes : ol
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T R e i A L el hr's B 4 A N ol e TR & 2 Do. do. Tolends & Tt oo vonisans s '315 |
Aluminium,...ooeeeu... o R B R i Do. do. T Labd, B Tif cui, vy o/isinuisit "300 57
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: 4 : ‘ ight P
The figures given above are intended to represent average values, and if very near results are required the weigtind
cubic inch of the material in question should be obtained specially.
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EXPERT TESTIMONY.

Very often the engineer is called upon to give expert
testimony in’ cases before the courts, and oftentimes he
is asked to prepare reports on the values of properties
and damages to properties by public undertakings or
improvements. In compiling these reports the subject
must be looked at from every viewpoint, and the en-
gineer must take the utmost care to maintain a fair
and judicial attitude towards the claims of both parties.
A prominent consulting engineer, in a recent address,
states that it is quite easy to set up a theory of dam-
ages, and, assuming such a theory to be correct, to
make figures which are favorable to the interests for
which the expert is working, and this he considers
proper, provided the engineer believes the theory to be
correct and to meet the conditions fairly.

Recent expert medical testimony given in some of
the recent criminal cases in the United States makes the
public feel rather critical towards expert testimony in
general. The engineer, in dealing with cases which
‘require 2 judicial atitude, has a perfect right to work
in the legitimate interests of his client, but he should
also keep in mind the right of the opposing party. It
is only by so doing that the engineering profession can
be kept from falling into disrepute in connection with
court cases.

CHEMICAL ANALYSIS OF CEMENT.

Much has been said recently with regard to the
value of chemical analysis for the testing of Portland
cement. Many chemists claim that the chemical analysis
of a cement will indicate its quality better than a stan-
dard physical test. An engineer stated in the hearing
of the writer a few days ago that in his opinion the
chemical analysis method had not received the recog-
nition for testing purposes that it deserved, and he in-
ferred that the reason for this was the natural con-
servatism of the engineer with regard to a new idea.
The United States Bureau of Standards has just issued
Bulletin No. 33, covering the United States Government
specifications for Portland cement, including specifica-
tions, standard method of testing, methods of chemical
analysis, investigation of results and auxiliary specifi-
cations. The opinions there expressed leave little doubt
as to the opinion of the Bureau of Standards concerning
the chemical analysis method for determining the quality
of cement. A normal Portland cement which meets the
standard specifications for soundness, setting time, and
tensile strength has an approximate composition within
the following limits :—

Per cent.
Sihicaterilinte s s R 19.0 to 25.0
AR TPAIER. v (e B e s 5.0 10 g0
Iron oxide ................... o to 4.0
| TR P AL e S, it A G 60.0 to 64.0
Masnesial ol Ll sl L 1.0 to 4.0
Sulphur trioxide .l.....iiuouis 1.0 to' T.78
Lioss ‘on dignition s seun s Jlal vl 0.5 to .3.00
Insoluble residue ............. 0.1 to 1.00

It is also true that a number of cements have heen
made both here and abroad which have passed all stan-
dard physical tests in which these limits have been ex-
ceeded in one or more particulars, and it is equally true
that a sound and satisfactory cement does not neces-
sarily result from th? ab'ove composition. It is probabie
that further investigation will give a clearer under.
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standing of the constitution of Portland cement, but at
present chemical analysis furnishes but little indication
of the quality of the material.

Defective cement usually results from imperfect
mauufacture, not from faulty composition. Cement made
from very finely ground material, thoroughly mixed and
properly burned, may be perfectly sound when containing
more than the usual quantity of lime,while a cement low
in lime may be entirely unsound, due to careless manu-
facture. The analysis of a cement will show the uni-
formity in composition of the product from individual
mills, but will furnish little or no indication of the
quality of the material. Occasional analyses should,
however, be made for record and to determine the
quantity of sulphuric anhydride and magnesia present.

The ground clinker as it comes from the mill is
usually quick setting, which requires correction. This
is usually accomplished by the addition of a small quan-
tity of more or less hydrated calcium sulphate, either
gypsum or plaster of paris. Experience and practice
have shown that an addition of 3 per cent. or less is
sufficient for the purpose. Three per cent. of calcium
sulphate (CaSO.) contains about 1.75 per cent. sulphuric
anhydride (SO.), and, as this has been considered the
maximum quantity necessary to control the time of set,
the specification limits the SO, content to 1.75 per cent.

The specification prohibits the addition of any ma-
terial subsequent to calcination except the 3 per cent.
of calcium sulphate permitted to regulate time of set.
Other additions may be difficult or impossible to detect,
even by a careful mill inspection, during the process of
manufacture, but as the normal adulterant would be
ground raw material, an excess of ‘insoluble residue’
would reveal the addition of silicious material,. and an
excess in ‘‘loss of ignition’’ would point to the addition
of calcareous material when either is added in sufficient
quantity to make the adulteration profitable.

The effect of relatively small quantities of magnesia
(MgO) in normal Portland cement, while still under
investigation can be considered harmless. Earlier inves-
tigators believed that as magnesia had a slower rate
of hydration than lime, the hydration of any free mag-
nesia (MgO) present would occur after the cement had
set and cause disintegration. The effect of magnesia
was considered especially injurious when the cement
was exposed to the action of sea water. More recent
investigation has shown that cement can be made which
is perfectly sound under all conditions when containing
5 per cent. of magnesia, and it has also been found that
the lime in Portland cement exposed to sea water is
replaced by magnesia. The maximum limit for magnesia

has been set at 4 per cent., as it has been established.

that the quantity is not injurious, and it is high enough
to permit the use of the large quantities of raw material
available in most sections of the country.

For some time, therefore, it will be better for the
engineering profession to depend on the standard
physical tests, at least until chemical analysis can fur-
nish sure indication of the quality of the material.

—_—ea»>e———

EDITORIAL COMMENT.

Plumbers and gasfitters have arisen to the dignity
of Sanitary Engineers. The advance guard who pre-
pare the ground for a visiting circus class themselves
as Circus Engineers. The profession is ever broadening.

‘air-lift system.

-1

Volume 2*

A prominent contractor states that in one casé e
saving of concrete by reducing the size of column®
successive floors was $2.30 per column; on the ©
hand the increase in form cost was $3.70 per colum™
entailing a net loss of $3.40 per column. This is a ¥
good example of why it is cheaper to use the sameé % A
column on successive floors than to reduce the d“‘feﬂ
sions. To avoid frequent changes in column S.vc
column reinforcement may be varied in success!
stories.

R,

In this issue will be found the full report of i
inquest into the collapse of the south wall of the Ne11‘50t
building. We have endeavored to present the S 160'
points of the evidence given by the several witness.fn
Many matters of interest to the engineering pl’Ofessl
were brought out, as may be seen by a perusal @ i
article. The evidence as given by Professor C. ¥,
Wright was particularly clear, and his statements i
a logical presentation of the reasons for the failuré Wthe
suggestions for changes in the city by-law, whi¢
City Architect and the city will do well to heed.

—— e ———

EFFICIENT WATERWORKS.

The operation of the municipal waterworks of Berh?;
Ont., under commission rule, has proved thoroughly .
cessful. The plant was first installed in 1888, by They
Moffett, Hodgkins and Clarke, of Syracuse, N.Y: eaf'
secured their supply from a pond, and had 2 ten-Y’
franchise.

When it expired the ratepayers decided to tak
plant, at a valuation of $102,000. Then there were %
miles of mains, 104 hydrants and 732 consumers. 4

Under civic ownership, the system has grown tOubﬁc
stage where there are mow 34 miles of mains, 218 Which
and 16 private hydrants, and 2,872 consumers, ©
2,229 are on meters. esi” !

The water supply has been greatly increased. Art
wells have been sunk and the water is being pumpeé

e
But what affects the consumers most of all 18 tl:,ele.
duction in the rates and a purer supply of the drink“:ﬁn y

Under private ownership, the rates for an o eal’
house with full plumbing and lawn service, was $19 4 a®®
Now, under municipal ownership, it is $4.50 for the
service, per year. : fof

The minimum charge is now $1.12% per quzu»'ti_l;ﬂef5
6,250 gallons or less, and the rates for larger Consording
range from 17 to 6 cents per thousand gallons,
to the quantity used. 7

In addition to the reduction of the rates to the . tio?
consumers, the charge for street hydrants, for Pfohere i
from fire, have been reduced from $s50 to $25, 2% :
now mo charge for meter rentals, us

The profits from the system, which have been th”
extending the service, and the original debentur® e fol
been reduced to $85,465. And after writing off $3% s ovef
depreciation, the department shows a balance of ass I
liabilities of $141,642. Gitire®

The commissioners have the confidence of the didafes .
as there have been few objections—in the way © o ‘
to oppose members—raised,

The growing needs of the new city h
sary to enlarge and improve the system and th
of the ratepayers was shown when they passed a
grant $100,000 for this purpose. Some ©
have been already awarded and it is expected
will be completed this year.

e over

yatl

¢ €
ave made 1* nenoﬂi‘
e con .

by—la W ;
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THE DESIGN OF INDUCTION MOTOR SHAFTS
TO RESIST DEFLECTION.

By Mr. Bradley T. McCzrmick.*

s designer of electrical machinery is constantly con-

go();edl witl_‘ the problem of reconciling t.h? requirem;ents (X
Certai; ectrical f:hara-cteristics with rel.lablht‘y of se{;ﬂc;e .
Machj Proportion of mechanical dimensions W1 fele,c_
trica) e which shows up best from the sta.ndpomt 0 e
extremDerform;mce curves, but the prc?pomons mayk 3
machie from the mechanical standpoint as to mMma e‘

e utterly unreliable.
4 Striking example of conflicting mechanical and elec-
¥ Tequirements is the polyphase induction motor as ap-
ed to industrial purposes.
In order to keep the power factor as high as pc.>551b1e
NeCessary to design induction motors with the air gap

€arance’ between the rotor and stator as sm.all as is
Every precaution must
rface of

d bear-

fron

tric
pli
it is
or ¢]
Consj :

1Stent with reliable operation.

e . .
etaken to obtain an accurate bore of the inside su
., 2T ‘and 4 perfectly true rotor, with shaft an

in :
Deis:eOf sufficient stiffness to limit the deflection to @ small
Ntage of the normal length of the air gap.
T e __Z_,a_ﬂtlh-—
R e 7A’____tr_f—._—-1,———-
4\\‘ —_’,—’—_’—’_
| —
\'m\ e
N
§IO\ ____—___{’a’_’__”______
R
Re—| | F________,,_J
\
S }____’_____________’
< ) L _’__”_’_——_4
2|/ PR B R P
e e i e 8
2\';6 8 70 12 e 1T 18R ES Z

NymB £ OF /DLES
F/_7 /

attr:cft-the air gap is perfectly uniform, t?le radlal;lair:e:ﬁ

intg A b.etWeen the rotor and stator 1S Fhe 1s.a\ R
tween and is completely balanced; but if the clea s
the decthe Totor and stator becomes reduced at anf)int ané
the ip i in reluctance of the air gap at'thls p o
Set upCrease in reluctance at a point filametnc‘ally toplsipring:

€ rOtan upbalanct‘d magnetic attraction, tending to T
as to Or still more out of centre, and in Some cases

'make it “rub”’ against the stator.

Fisher Hinnen, in his book entitled

ynamos,” gives the following formul

magnetic pull :
B 2
(o
1000 *

t T L)
Ak

Whi 72 )

\eBehrend' in a paper before the American I

«4Continuous Cur-

s a for unbalanced

z =

nstitute of

k., Litdss

* . . :
M°ntr§:11e.ctrlcal engineer for Allis-Chalmers-Bulloc
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Electrical Engineers, November 23rd, 1900, gives for induc-
tion motor, a formula which in a slightly modified form is
as follows:

B .2

(1000) R ¢ 2 x
= o 2
x 12 A @
The meaning of the symbols is shown in the table at the
end of the paper, all values being expressed in the inch
system. The constant « is a fringing coefficient slightly
greater than unity, and takes account of the higher reluct-

.

: B

A

A
Fre &,

ance of the air gap of a toothed armature as compared with
a smooth core. The values of @« given by Carter Elect-
trical World and Engineer, (Vol. 38, Fig. 384), are recom-
mended, but the following gives values of @ which are close
enough for all practical purposes. (See Fig. 2.)

L P
Qa =—
5As
t + 3
S5A+ s ®3)

For direct current machines or alternators having salient
poles, the flux density is fairly uniform over the pole face
and may be taken as

®
Bi=
oL o )

while in induction motors the flux density over a pole pitch
approximates a sine distribution, so the square root of mean

R v a

g

s—1 |
|

S 1

2+l

A'/y =

square value should be used for B, since it enters into the

formula for unbalanced pull, in the second power. For in-
duction motors use
? AR
B = —_— ——a = I'll—q (
= 5
TL . ‘/2 g )
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The following is used for air gap area, the factor % being
unity in induction motors,

(6)

Fisher Hinnen’s formula (1) although evidently intended
more for direct current machines, checks fairly well with
Behrend’s formula (2).

We shall first assume that, due to imperfect assembling
or non-uniformity of the stator bore, there is an initial ec-
centricity equal to e. When the machine is excited this in-
itial eccentricity gives rise to an unbalanced magnetic pull
Z, which increases the eccentricity to an amount x = (e + d)
to such a value that the magnetic pull, plus the weight of
the rotor, is just balanced by the tendency of the shaft to
resist further flexure.

THE CANADIAN ENGINEER
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And the deflection due to weight alone is,
W a?b?
R R (10)
. 3IEI
The total eccentricity is,
x=d+ e (11)

The stress in the shaft can be calculated from the total pnll
W + Z, while the deflection of the shaft from its natural B%
strained position is,

Total deflection in shaft = d + § (12)

above

As a method of procedure in applying the

formulas, the writer would suggest that, having decid

upon the length of the air gap ‘A, a shaft be chosen ss
appears to be large enough and then checked for Sfl‘fﬂea
on the assumption of a reasonable initial deflection. AS

Fig. 4.—Five Induction Motors, Each 1,200 h.p.,

Using Fisher Hinnen’s formula (1)
L3 B 2

(m) 9

X
AR R i ™
72 Ak
When K is the magnetic pull per inch of displacement of the
rotor from a central position, which from formula (1) equals

B .?
(s
1000
e M (8)
2Ak
Leaving the weights out of consideration, but taking the

z =

deflection due only to the magnetic pull Z, we have. (See
Fig. 3).
z a?b? K (e+d)a?b?
d = =
3IE1I 317 \
Solving for d
e
P B
3IE1 (9)
i |
K a’b?

Driving Crinders, Union Bag and Paper Company,
Three Rivers, Que.

it
ekt L ! aft
first approximation in determining the size of the sh 'tO

is considered good practice to adopt a shaft large enoug” e
limit the deflection due to weight alone, to one-tent! gial
normal air gap. For checking purposes, however, the lzater
eccentricity should preferably be assumed somewhat '

than A/10.

As a practical example we will apply the fo e
formulas to some 1,200-horse-power induction motoTs ifi-
the writer was recently called upon to design. The spas t0
cations called for motors constructed in such a Wa¥ allel
allow the yoke to slide along the base in a direction pa tof
to the shaft, far enough to completely uncover thess-be
winding, in order that the coils might be readily acce
for repairs. B ser

The motors were to be subjected to rather TOU& mills
vice as they were designed to drive grinders in a pu cent:
where the torque often suddenly rises to 5o or 100 pe{ndinf
above normal when the logs are fed too fast to the gﬂe
stones. The wide space between bearing centres nec aif
to permit lateral movement of the yoke, and the - Jots
gap necessary to obtain good power factor with °pendesi¢’ 3
requires that special consideration be given to t o

regoi.”g 4
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°iet1;2 :Eaft: .in order to secure stiffness against deﬁe:ction
tractiop }: weight of the rotor andvunbalanc-ed m?,gnet.llc 31.:-
readily etwe?n the rotor and stator.  This point will be

Y appreciated by reference to the heavy shaft and long

ween Bearing

Fi i
8. 5.—Rotor, Showing Long Space Bet
Centres.

Space
folloy

between bearings, as shown in Figs. 4 and 5. The

0g values apply to these motors:—
=17.5 for 14 poles (See Fig. 1)
=32.2 sq. in,

?=6.7x 106,

A og¥

k: ]

ia 115 from calculated saturation curve.

M. of shaft 14” at hub.

eNISSO:m-oment of inertia of shaft.
=assume gz,

A

% »000 lbs,

=72" (See Fig. 6).

f— n

=37" (See Fig. 6).

W= g

Ga!lculéted Values.

Form @
5 6.7 % 10°
000 B s b 1.11 - —_x1.37 = 31700
Form, (4 TL 32.2
F ) S=TL%ja =32.2x1/1.37x235 sq. in.
Orm R
4 (~)§ A
100 H 7o DR : "'.:
Bl 2o i SL TSR o
72 Ak 72x .09x1.115
F 4 ‘
Orm, 9) q- e i .02 Ay
31EI 3xl()9x30x10"><1880/ :
For. Ka®b2—_1 560000 x 72% x 37*
m, (]
o TR R 0055 + .02 = .0255
Form, (19 5_ Wa®bs 15000 72* x37° {0
F BLEI  3x109x30x10° x 1880
Orm

* (12) tota) deflection of shaft = d + 0 =.0055+.0Uu77=.0]127

% A=31.7‘-‘ x235x.0200 _ prs=1a200
otal p 72 A k 72 .09 x 1.115
ull oy shaft = W 4+ 2z = 15000 + 14200 = 29200 Ibs.

B
Form, (75 . (E&)ZS

s Symbols.
=dens: _
SIty per sq. in. in air gap,

i the increase due to
1n g » :

8Ing being included.

7.L

4P area per pole corrected for fringing = —— tor

N
§alrg_
@
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T d
induction motors = % for salient pole machines.
«@
A —actual air gap (normal). .
e—initial eccentricity with no excitation, due to imperfect
centring.
d — additional deflection due to magnetic pull.
x=total amount of eccentricity = d + e.
A —a constant depending upon the number of poles. (See
“Fig. 1).
For large number of poles, A = 1.25 :x number of poles.
k= (gap + iron) A.T. + gap A.T.

a2

I
K = deflection per inchb of ercentricity :(_ S.A./72 Ak.
1000

a2 and b=distance from armature centre to bearing centres,
in inches.

1=distance between bearing centres, 'in inches.

E —modulus of elasticity of shaft.

I = moment of inertia of shaft about neutral axis = 1/647D*,

W = weight of armature, in pounds.

83— deflection of shaft due to weight alone.

¢—flux per pole.

7 —pole pitch.

4 — Carter coefficient for fringing.

L — effective length of iron parallel to shaft.
nen’s formula).

R = radius of stator, inches.

(Fisher Hin-

c— effective length of iron parallel to shaft. (Behrend’s
formula).
¢ —pole arc =+ pole pitch.  This is necessary to make

Behrend’s formula applicable to alternators and D.C.
machines. g

D —diameter of shaft at hub.

t— width of tooth at air gap.

s=width of slot.

”

» /09
37 : 72"~

|
|
!

r-—

i P e

29200 L&s.
Fig. 6.

————————

THE DRYDOCK AT QUEBEC.

Mr. F. G. Wilson, who has prepared a report on the
proposed Quebec drydock, has placed his papers in the
hands of the proper government officials. Mr. Wilson has
gone over the ground and made a careful examination of
all the plans, dncluding the latest submitted by Mf. Cravin.

Besides examining the merits of the different plans and
the different sites, he has taken information from a number
of practical shipping men with regard to the ice conditions
etc., and has sounded them as to their opinions on the
merits of the two sites.  Naturally these - opinions vary
somewhat, but from what has been learned it is understood
that the site will be on the south shore of the St, Lawrence
Mr. Wilson is from Great Britain and is considered an ex:
pert in matters pertaining to drydocks. 3

3y
"R hehy
|
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THE HYDRO-ELECTRIC PLANT OF THE SIMCOE
RAILWAY AND POWER COMPANY.

An interesting hydro-electric installation which has
been completed and in service for some months is the plant
of the Simcoe-Railway and Power Company, at Big Chute,
on the Severn River. It serves with electric power the
towns of Midland, Penetang, Victoria, Ontario Harbour,
Port McNicholl, Coldwater, Barrie and Orillia, in the
counties of Simcoe and Muskoka. The installation is the
largest hydraulic development in the Georgian Bay District
and has an ultimate capacity of 7,000 h.p.

Development was started in the fall of 1909, and in May,
1911, 4,200 horse-power was developed and commercially
available in Midland. The power market will include the
municipal and industrial operations in the towns in the
vicinity and in addition the flour mills and immense grain
elevators now constructed after the determination of the
Canadian Pacific and Grand Trunk Railways to make the
district the terminus of the lake carrying portion of the
grain route from the West. The natural market possibilities
are large and will
doubtless soon necessi-

ENGINEE Volume 22
head lakes will effectually conserve the water supply ‘anf’
deforestation having reached its limit, reforestation i/
gradually retard the run-off to benefit the continual flow:

Temperatures in this district run very low in the Wi
ter, short periods at 30 degrees below zero mot being ?ﬂ'
common. The result of this is the formation of very thl‘fk
sheet ice on the quiet waters of the river and of a certall
amount of frazil ice in the falls and rapids as the broke.n K
water is exposed to the cold air. The Big Chute site ¥
fortunately situated in this respect, as for a distance of teé
miles above the chute the few very slight ‘swifts" af
flooded out. At Ragged Rapids, ten miles above the le
Chute, the town of Orillia has developed power so that tho®
rapids have been flooded and during the winter pl’aCtiC?m:
all the water is passed through their hydraulic system with
out coming in contact with the air. It is evident that there
is practically no opportunity for the formation of anchof %
frazil ice which would affect the Big Chute plant.

5
The Severn River in the locality of the developl'nemfC 11112
Alls:

These are Lost Channel, Six Mile Channel, and Big ({hme’
the former are 418 o
2% and 1 mile Big

tate the further exten-
sion of the Big Chute
plant and the develop-
ment of the Little
Chute and the falls at
Port Severn, in the
near future: the latter
sites are now held by
the power company.

The general loca-
tion of the Severn
River waterway sys-
tem is such as to
drain all that portion
of Central Ontario in
the wvicinity of Lake
Simcoe and comprises
a total watershed area,
above the Big Chute,
of about 2,250 square
miles. This area is
constituted as follows:

Land area, including small streams, 1,800 sq. miles.

Water area: Lake Simcoe, 300 sq. miles ; Lake Couchich-
ing, 15 sq. miles; Sparrow Lake, 5 sq. miles ; other various
lakes and large rivers, 130 sq. miles.

The general nature of the country drained has two
characteristics. The southerly portion of the area comprises
rolling and flat country and the-northerly portion, rough,
rocky and hilly regions. At one time the area was wooded
but recent lumbering operations have deforested the north-
erly portion very rapidly, only a portion at the extreme
north-easterly end and isolated districts in the north-west
still remaining. Probably seventy per cent. of the area may
be generally termed settled, the southerly portion being
fairly dense and the north, sparsely. Settlement, however,
is proceeding in the north and' the streams are consequently
being improved and lands drained. Owing to the large
proportion of lake area in the watershed the discharge of
the Severn River is comparatively steady throughout most
of the year, as the lakes act as regulating TeServoirs,

Based on continual measurements during the last twelve
years, the flow of the Severn above the Big Chute locality
for practically the whole year will, it is estimated, not fall
below 950 cubic feet per second excepting from the middle
of January to the middle of March. Water control of the

view of Cenerating Station.

stream from .the
Chute. The TIVeI
Big Chute makes .
straight rapid seric®
falls through a naf“i)o
gorge for about ihe
yards atter which
stream divides, p;le
going straight e
Jower pool, the i
part, however, P’f’ss id-
to one side int0 2 =
dle pool, thenc® o0l
into the lowel - g
over a small Casca'fhe
feet in height- e
total natural fa v 50
normal conditions*
feet. g
The general hydfade.
lic portion © o the
velopment inC¥==C e
construction of dams, intake, canal, forebay, gates, ail
way, penstocks, power station, hydraulic machinery 2 8 fect
discharge, the whole providing for a development ©
head. con”
The Big Chute dam consists of massive piers a'nrs at®
crete sills with stop logs and spill crests. The P intel
bridged over and form the roadway bridge for the miles
road and for the road from a boat landing Som® t vern 0
Below to which the river is navigable from Port Se cski?
the Georgian Bay; the winter road is direct L) aciﬁc
Station on the Toronto-Sudbury line of the (Canadial
Railway. e aﬂd
Lost Channel dam is located in a narrow gof:igx Mile
consists of stop logs seated in shore piers. The' Cb"te
Channel dam is of similar construction to the BI8
dam. pe uppcf
The water is carried through a canal from t ove e
level to the forebay at the brow of the rocky ridge dt 4
middle pool and from thence to the power house |
steel penstocks and is discharged from the
middle pool underneath the power house & - chu
the lower pool below the foot of the chute.
dammed where dividing at the “Twin Falls )
overflow water to go directly to the lower poots
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3fdgihbeween the middle and lower pools has been removed
¢ difference in level gained for the lower head.

Is D’r](‘\}tl: ey entrance widens out to form an intake chn_

Crete 'gted with four sets of racks .supported by the e

and ffal Is. The photograph of the intake shows the. plehe

ackgroInlngr for racks+and further shows the canal mditn

out of tl}lxnd_ Racks are of iron with wooden tops extent bi

Condy € water so that the frost from the air canno
cted to the iron portion in winter, thus preventing the

Teezg )
c M8 up of the openings between rack bars. The con

hich

o 1S built up on the solid bed rock and continues along
angeq the canal to the for.ebay.

ed at the entrance from intake to canal so
ater can be shut off entirely from the €2
J8ls i beon excavated alongside the intake
take care of the ice and debris.

Stoop log seats are
that the

nal. A sluice
"in the river

as ]ining' for
arr

heaq.,
Tun
bed“ to

e

Slan Showing General Layout of Headworks
Cenerating Station.

and

. o
The canal is about s00 feet long and terminates 10

forep, . &
amet:y lfrom which two steel penstocks, nine lfeetllnp:lo1

" lead dow o Konse: . The: forebay asiBes
tecteq n to the power W

curt;}:iy a housing which will be heated in extre ot
wn - Of 8x 10 timber extends from the hous' g :
Wards into the water and both encloses the aif spac
fOIEbay and acts as an ice and trash boom 1n fron(;:
acks, A spillway with adjustable stop-logs, forwar
debrie' Curtain, regulates the water level and dlsc}l::;if
in the’ a small sluiceway is placed in front o'f thei1 = b‘;
the rackoused portion, and carries out any deb.rls ca fatura.l
Sully ins' Both spillway and sluice discharge into :i o
Tackg 4 the rock and flow down to the lower pool. it
ing, € of iron bars arranged for easy handling an ath
aboyt I«he Penstock entrance has a large bell-sl'mpel 'mox;es
L e feet in diameter ; stop-logs with handling winc
PEnstock gates.

0
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Up to this point the development is for the ultimate
output, but at present but one of the penstocks is installed.
The total machinery provided for will be 6,800 h.p. of hy-
draulic turbines; at present 4,200 of this is installed, in
three main units and two exciters, leaving two main units to
be installed later. The third power turbine will be fed
ultimately from both penstocks with a Y connection and
the exciter will be also arranged to connect to either source.

intake to Power Canal, Unwatered—Severn River.

The penstock is carried on several concrete piers for
about 150 feet down the slope and turns along the rear of
the power house, terminating in a surge tank extending
to an elevation four feet above that maintained in the fore-
bay. - Nos. 1 and 2 turbines are connected with the pen-
stock by diverging feeders and No. 3, the centre unit, is
connected by the present-portion of the Y connection. No
relief valves are installed on penstock or turbines, the
surge tank being ample to take care of all pressure changes.

The power house is built on a ledge of rock extending
into the lower pool and sufficient excavation was made into
the cliff behind to allow the foundations to lie completely on
the ledge. The piers and foundations are of massive con-
crete extending about 23 feet from bed rock to floor level.
All piers and walls are tied into one another above the water
line, and again at the floor line, by reinforced struts and

Diverting Dam at Big Chute, Severn River,

beams making an essentially homogeneous structure. The
tail race extends longitudinally under the floor line and has
large openings to the tail water between the generator piers
and through arched openings in the outer wall.

The walls are of concrete slabs between heavy pilasters
i 1 H
the pilasters carrying the crane rail and roof trusses, The
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rear portion of the station has the floor eleven feet higher combination with the surge tank on the penstock, and the
than the generating room floor leaving space for the pen- heavy fly-wheel effect of the generators, have given excelle?”
stock and feeders underneath; this floor contains the low results on test while with the surge tank acting and f'“

" tension switchboard and its equipment and the transformers load thrown off the turbines the pressure rise in the turbio®
while a second floor above the switching room contains the cases is hardly appreciable.
high tension switching and line equipment. The rear por- The power generators are of Canadian Westinghwse'
tion of the building has a heavy concrete roof carried on \Company’s manufacture, as is practically the whole of

electrical equipment.  These g.en‘
erators are of goo kv.a Capaclt:é'
2,200 volts, 6o cycles, three phahe
at 300 revolutions per minute.
armatures are wound in threé = e

per pole per phase, the slots bet

i is open; the field is revolving an4 th:‘

PRy s 55 ¥

(oo [N

rotor will withstand the stresse® s
a runaway speed 75 Der cent:
excess of normal.

The exciters are of 1
capacity at 125 volts and 2
trolled by means of a Tirril

m/flll\\
‘:| lator to automatically prodicethe,’nll
| varying strength of field © .'

o0 kilowat®
re COBT 0

1 re8%
a‘

]

N A= \
i 2§

I
z‘ |
* 1 intaid
I‘ power generators to mamtz '|
n CFD $=m b constant voltage at the end o

25-mile transmission line. ¢ tox e
exciters are direct CO“ne_Ct a1 i
their turbines. The turbmesithef :f'
arranged to take water fro® Zt kS

penstock, when the second pet fed k
e e e e is installed or for each % be pus
from a separate penstOCk’excitef r
providing for continuity of

e e e e

Section Through Generating Station, Showing Arrangement
of Turbines, Cenerators and Transforming Equipment,

current. . foof 184
reinforced beams while the roof of the generating room is The current from all generators on the main 5witch' "
1%4-inch matched pine carried on heavy wooden purlins carried through cables, laid in fibre conduits, tO thes > ers
which are hung by wrought iron hangers from the steel roof boarc on the gallery and from thence to the ffa“r t0
trusses. : Both roofs are covered with several-layers of and ultimately through the high tension switching i
asbestos felt laid in asphalt cement; the Johns-Manville the line.

Company were the contractors for this portion of the work. :_[——_:__‘—5
The general works and the power station were constructed
by Messrs. Pratt & MacDougall, of Midland.

The turbines were built by the William Hamilton Com- F )
pany, of Peterborough, Ontario, are are of the ‘‘Samson” ;
type. The power turbines are designed for 1,300 horse- =N
power capacity under 56 feet head and a speed of 300 revolu- il m
tions per minute. The double runners, of the Francis type,

are of bronze. 35 inches in diameter, and the water dis- LA
charges into a single steel draft tube inclined towards the :
front of the power house. The turbine case is carried on a T -
series of heavy ‘I’ beams spanning the tail race. 3

A 66-inch vertical gate valve is set in the horizontal
feed pipe between each turbine and the penstock; the valve
is erect in Nos. 1 and 2 units while in No. 3 the stem is
downwards and is protected by a concrete housing. All 66-
inch valves are being arranged for alternating current motor
operation while the auxiliary hand mechanism will allow for : :
complete opening or closing in about two hours by one man. v
The valves have strongly ribbed cast iron bodies with

bronze mountings on all bearing and rubbing faces, Each .
.valve is tested to a working pressure of 50 Ibs. per square Plan of Cenerating Station:
inch and operation under 75 feet head. A six-inch by-pass :
withT\;’alve m provided with each. The transformers are three single pbase :::t; i
1 o 1 > ‘2 . " -] n
inchés dameter, and are capable of produring. soo nerse, {28 Voo kilowatts capacity, These ot S0 g
. so that in case of accident to one unit t atio

power under 56 feet head at 580 revolutions per minute, The The voltag® I

: ontinuing the service. ge.
valves on exciter fe s are : g e L2 used for ¢ ' e
2 ' f ed('.rs are 30 inches in diameter, to 25,000, the latter being the transmission b e
he hydraul|c turbine governors are all of Lombard oil for transforming cooling purposes is suppP jeaniD
pressure design, types N and Q 7% being installed for station water piping from the stand pipe; 2 .

power turbines and type P for exciters, The governors in is attached to the source.
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erat(;l;he electrical circuits are arranged so that each gvf;I};
“S-barmay be switched on either of two sets of 2,2800 %
transfms' Each of these bus-bars feeds into one I, 1<1>o tw(;
transfo Mer bank through a circuit breaker and t eb :
tie o] nm’er Set,s may then be connected in parallt_al y.de
eeds t“S-JWII:CII. Each transformer set on the h]gh teAn51-on Tine
is cOnnea 25,000 volt bus-bar to which the transml\s}\:]slllon s
Secong tCted t}I'II'O'ug'h the line circuit breaker. : teI;Sion
bug ma Tansx.nlAssmn line is constructed the high te i
May f s (!w‘ded so that each of the two transformer
S el corresponding lines independently.

marl;II‘:e Switchboard consists of twelve black marine hn:zs
Y the Panels which are arranged in three groups, spiatCh_
Oarq concrete columns ' which extend from the ?w =
the busgal-lery .ﬂoon so that the five generator panehts1 i
the Jeg; Ue switch panel are between the columns Wil celud-
Ing e }; th.e direct current board of three panels, 1B e
for. o 1rrill regulator and on the right are the two tr i
e Hpanels (one blank at present) and the line pahih;,
e inia EIy extends six feet into the generator room W :
'S ample room for the 2,200 volt bus and switc
Carrieq € and the generator rheostats. _The r1_1e0§tats :ﬁ
™€ ope O concrete pedestals to allow for ventllatlo}xll, tat
ha fated by shafts in a straight line between T e0s

¢ on : late on the
Theostags. the switchboard and the face P

In ¢
arrange
So ¢

; . s
h(? transformer room disconnecting switches .ars
e Inside the low and high tension delta Connecn(;'I]ly
i orari
Cut oyt any single phase transformer can l?e temp At
The leads on the high tension side are €

thl'c.
Ugh 3 way opening into the line room where the three

25,000 . ,
ang oI ol Switches, the electrolytic lighting arresters

cornpa:yichoké coils are located as shown in one o o
Ng photographs.

Dowye € transmission line outlets are at t%le vy Ofi;h:

4-ingy, s Use and consist of porcelain outlet lnsu-lawrstected

Outsiq Pening in the concrete wall. The outlet is pro -

€ hy 4 hood of a one-half section of a 42-inch cor

Mugatey - .
in tht:d 1r1<l)n culvert carried on steel angle brackets {nsertetd
l vall; this eap and effective out=
et coVering’ has proven a very cheap

the 'fcift fansmission line is approximately 25 mlgsoio?ag;
3y, an; being south-west to Waubaushene on %€ rgad-
Ways 4 thence to Midland, 'generally following th(>il G
fance f:ng the Georgian Bay shore line. Half of the o
Comp;n ?rn .the Big Chute to Waubaushene, 15 over b
i e night-of-way, which has been cleared and lal
1 tWo parallel transmission lines.

form, toe Poles are generally 35 feet in length graded to 5
B the profile of the route. The conductors are NO-
inum. aluminum cable supplied by the Northern 1.\111?1_

o Dbany ang are carried on 35,000 volt porcela.m in-
Dart Witzpaced in an equilateral triangle, forty-two mrc:e;
sh°‘Vn h th,e apex at the top of the pole-. A photogli I?e
Decia] €rewith indicates a typical portion of the l:
Pho Pole arrangements were made for railway and tele

OSsings.

A ] ;
carriedte]ephone line extends from Big Chute to Midland,

ke pla the pole line insulated transformers
Ced at eac . 2 vices On the

0 h w the local servi

ndaries terminal with e

Phong 4. so that no accidental high voltage on t
e can be dangerous to the telephone operators.

Bayli\t WaubauSl‘lt‘,ne, the Matchedash Bay arm of Georgian
ang g.. 20Ut 2,000 feet across and two spans are made, 1,153
shi 5 eet respectively. The longer span also crosses the
enme 2"l which s close to the west shore and the Gov-
ing watt Tequires 150 feet clear at this point between WIre:

% necessitating a 175-foot tower; the centré an

con-

Sulat()rs

e Cr

Heavily
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east shore towers are 88 feet high, giving ‘a forty foot clear-
ance on the 858 foot span. The long span is made with
copper cable of 7 No. 9 B& S strands, while the 858-foot
span is made with 300,000 c.m. aluminum cable, the copper
and aluminum being spliced together at the centre tower
with a special aluminum clamping device, while the other
ends are clamped to a 2 unit suspension insulator. ‘I'he
cross arm decks of the shore towers are fitted with iron
sheaves and turnbuckles, so that tension may be put on the
steel cable supporting the insulators to allow for adjustment
of the sag, should occasion demand. The connecting cables
are attached to the span cables at the suspension insulators
and are carried down the sides of the towers on insulators
to within 50 feet of the ground, and from thence to the pole
line. The towers are arranged with gusset plates at the
top to accommodate an additional deck so that a second line
may be eventually carried above the first.

At Midland the company has acquired a plot on the
outskirts for the sub-station and construction yard. The
sub-station is of brick arranged for extension as the market
may demand. The present equipment has transformers,
line apparatus and a switchboard similar to those of the
generating station.  Distribution is at 2,300 volts to Mid-
land and the surrounding district, The Hydro-Electric
Commission undertakes the distribution in Midland and
Penetanguishene.

The Simcoe Railway & Power Company is formed of
well known business men connected with the various large
concerns in Midland, the officers being: W. ]J. Lovering,
Toronto, president; W. Finlayson, Midland, secretary, and
D. L. White, Midland, treasurer.

The engineering of the development was carried on by
Messrs. C. H. and P. H. Mitchell from its inception. The
resident engineers were Murray C. Hendry, B.A.Sc., during
construction, and O. L. Flanagan, B,A.Sc., during instal-
lation.

D i e

EDMONTON NOTES.

The Allsip Brick and Supply Company have about com-
pleted installation of their plant at Edmonton at a cost of
$100,000, and will in a few dayvs begin turning out brick at
the rate of 85,000 per day. The Hardstone Brick Company
are busy installing extensive machinery. The Edmonton
Brewing and Malting Company have let a contract for a fire-
proof building which will be equipped with the most thorough-
ly modern plant at a total cost of approximately $450,000.
Work is progressing on a handsome $100,000 office for the
Royal Bank. Rapid progress is being made on the $350,000
addition to the Tegler Block and the $250,000 office building
for the Canadian Pacific Railway. Contracts aggregating
over $250,000 have been let for an office block to be erected
by the city.

Steel work is progressing rapidly on the big Canadian
Pacific Railway bridge and the work of grading for their line
into the heart of the city is proceeding. The Athabasca Land-
ing branch of the Canadian Northern Railway has reached
that point, and construction trains are now running. The
Brazeau branch of the Canadian Northern Railway has been
opened for traffic to Rocky Mountain House. The Grand
Trunk Pacific branch to Calgary is being pushed.

The Hudson’s Bay Company’s sale of a portion of their
reserve, which opened on 14th May and closed to-day, was an
extraordinary indication of confidence in Edmonton’s con-
tinued development. Though the lots offered were in a district
absolutely undeveloped, the entire 1406 lots offered were sold
at figures aggregating $4,343,400. Lots averaged 50 x 150
feet.
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PUBLIC ROADS, NEW JERSEY, U.S.A.

By E. A. James, B.A.Sc.*

Since the passage of the State Aid Law in New Jersey
the Commissioners of Public Roads in that State have spent
$3.230,336, and completed 1,778.896 miles, making an aver-
age cost of $2,045 per mile.

The class of road varies with the location, but out of
13,550,000 square yards built 6,082 square yards was ma-
cadam, 2,304,000 square yards Telford, 4,119,320 square
yards gravel, 449,100 asphalt macadam and 244,851 square
yards of amiesite, the balance being made up of small quan-
tities of shell, bogore, etc., etc.

Yardville-Allentown Macadam Road, Before.

Many of their costs are very interesting, but as an ex-
ample we will take the Yardville and Allentown Road, 3.04
miles long. This was built as a macadam highway and
treated with heavy asphaltum oil, and was built under the
following specifications :—

All stone must be as nearly cubical as pos- ;
sible, broken with the most approved modern
stone crushing machinery. It must be of trap
or approved mative rock, free from all screen-
ings, clay, soil or other objectionable substances,
of uniform size and of the same kind and quality
as sample. It must show a fresh, crystalline
surface.

Macadam foundation or two and one-half-
inch stone shall be broken Stone, which must
pass through a three-inch ring and catch on a
two-inch ring.

Macadam second course or one and one-half-
inch stone shall be broken stone, which must
pass through a two-inch ring and catch on a one-
inch ring.

Macadam surface or three-quarter-inch stone
shall be broken stone, containing not over 5 per
cent. of material retained on one-inch circular
openings or 8 per cent. which will pass one-halt-
inch circular openings. j

Dustless screenings shall be broken stone
taining not over 5 per cent. of material retained
on S6-inch circular openings or 8 per cent. which
will pass one-quarter-inch circular openings.

* Chief Engineer for the York Highway Commission,
Toronto, Ont,
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Dust shall be broken stone and include all

material which will pass one-quarter-inch CiI®
cular openings. but must be free from soil, loam
or clay.

Length of stone-bed, 17,992.5 feet.

Width of stone-bed, 14 feet, .

Depth of stone-bed, not less than 6 inches deep:

Average width of shoulders, 7 feet.

Average total width of improved roadway, 28 feet (o
075"

Excavations, 8,150 cubic yards., at 50 cents; total. $ 4 8
Macadam, 28,736 square yards, at 94 cents; total. 27,01
Macadam driveways, 564 square yards, at 50 28200
cenRtSHItotali il S e A AR s b G Sk R
Underdrains, extra, approveéd by State, 1,500 lineal 0l
feetinat: zoscentss totall vt ot Th e i e 3
Extra, reconstructing class B macadam, 42% 40“,

square yards, at 94 cents; total............
Extra, reconstructing driveway, macadam, 16 1/9 g.00
square yards, at 50 cents; total.............-

Extra, reconstructing driveway, macadam, 33% 1683
square yards, at 50 cents; total............ /
{ B4
bl st A R L S $31’73an

C
Maximum grade before .........cc..oiiiieen- 3.00 P:: cent
Maximum: grade after t.... .. et diaeabioas 2.35 P o

As was pointed out in the opening paragraph’ gl:an
constituted an important material of construction. A serte
example of a gravel road the Monmouth Boulevard wil bu,ilt
to illustrate. This road is 2.6 miles long, and W42
under the following specifications :—

Road gravel A is to be composed of pebble®:
chert, sand, clay and oxide or hydrate of irons 13
such quantities that the gravel will pack u® .er
pressure into a hard, dense pavement. It e
be judged solely by comparison with the sampleés
furnished.

Road gravel B is gravel not deemed suitable
for surface work, but may, on approval '°
sample by the engineer and State Commissio?
of Public Roads, be used for foundations L
gravel roads.

a6
Yardville-Allentown Road, After. Water-Bound L

Surface Oil, g
ed
The gravel of which the road was built was iﬁ:e
a width of from sixteen to eighteen feet, a9
roadway was graded to a width of thirty feet. od DY
The value of this improvement is well attest
almost constant, continuous traffic passing OVer X
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Width of Supervisor’s Salary ..........oceeciiiiieiiiii, 321.00
Width of irrz‘:/ill-b:}?(; ;g ?ndﬁlieiiet- Extras, paid by county, relaying pipe and moving
ulders, & 95
Bength of gravel-bed, 13,809 feet. SEOTIE | DHGIE o s s e tim $5s e aa o ol oab secais e oot S 85.12
epth of 3 ., pesie
gravel-b 8 i .
°Pth or gravel Sii%uld;?s?hzs inches oAl COSEr Of LT 0ad . S e o e hary $26,005.52
Grave) ’ 1 : ~rade bef z
(4), 6 i 53 1.. $13,682.25 Maximum grade before .......i.osesessionoaes 834 per Cent.
Tave] Shoulde,lf)sgx( BC)UbIlC vyarcdsl;;ica;af;;:a,t ;’:325. - Maximuny grade jafter’ i e o 2o fa S, 5.24 per cent
E b - » 1,729 cu s s
arth ; R L R A P 0 2
(¢ g ration (A), 10,044 cubic yards, at 25
R SOOI P I L 2,736.00

ar
th €XCavation (B),

R R 201.00
ain Al e S S SR
Iz~inci1 4’900 lineal feet, at 12 cents; totalnkee s 480.00
’ bipe relaid, 425 lineal feet, at 8 cents;
B o o A S 34.00
........... T
QIR T e $21,113.50
SO 0 o ) i S S R ﬂ
dlﬁerence between items and lump sum.... 113.50
LA e &
S el e R $21,000.00
0 T R R R SRR SRR TR S S
Derv1sops e €000
ngj ) VA s e T A A R
thlneerlng EXDETISES: Sl Tk s s S Bt O R 630.00
ras e A T IS 0 £ ;
> 371 cubic yards excavation, at 25 cents;
S g T 92.75
.................... L it
Total COSTIOR BOA | o 5 i o s it o d et e ARBIEIEER $22,328.75
ax' ..................
Max;mum 8rade before ... ... ceskeesvassastis 3.25 per cent.
it U SN M 3,78 per ecot
a million

sclu;r\:thOUgh there are less than a quarter i
long fif}(:al:ds o.f asphaltic concrete used, yet, e iill be
Morg 1, > and its dustless surface, asphalt concrete wi .
Was | 4T€ely used in the future. In Union county 1.5 1S
aid,
grad’(lz‘c}l]et paven.lent is sixteen feet wide Whi.le th.e' ;’o:;d @
Wiq © a width of from thirty-three to thirty-six R
. th of Stone-bed, 16 feet.
erll)f}tlh of stone-bed, 8,362 feet.
of stone-bed, 7 inches.

\

Before,

Ceq .
ar Avenue ang Monmouth Boulevard, Gravel,

Amiesite
Macgg,

3y 15,7151 square yards, at $1,29;‘total.. $2o,272.48

m at driveways, 680.3 square yards, at 55

Ear'ce“ts; ot metleter Lo R O SR R R 374.17
i S ‘ Vg :
bgfntS; total -, Pagmapdiom g L0 5,761.07

e e T p
Lo ards, at 60
Cents . totagl g S I i i 151.68
....................

$26,559-40

ause of its -

Cedar Avenue and Monmouth Boulevard, Gravel, After.

This pavement was laid under the following specifica-
tions :—
All pavements which are composed of a
mineral aggregate held together with a bitumin-
ous cement, and are mixed without heating the
mineral aggregate, and laid while cold, must
conform to the following additional require-

ments i—
Pavements of this type must be prepared
from bituminous cements.......... and may be

laid either in one or two courses. When laid
in two courses the bottom course must not be
less than 1% inches thick after ultimate com-
pression and contain not over 30 per cent. of
material which will pass openings one-half inch
in diameter. This course of stone must be uni-
formly coated with sufficient asphalt to bind it
firmly together. It must be laid and rolled to the
proper grade and curvature before the top course
is applied. y

The top coursé must not contain any ma-
terial which will not pass openings three-quarter-
inch in diameter. It must contain not less than
five per cent., nor more than nine per cent., by
weight, of bitumen soluble in cold carbon bisul-
phide, the exact amount to be determined be-
tween these limits by the State Departmént of
Piblic Roads. i
' After the bottom course has been spread, |
it must be protected from all travel and kept
free from dust or dirt until the top course has
been spread and rolled into place or sealed in
the manner specified hereinbelow. If the bottom
course gets wet after being spread,.it must be
allowed to dry out before being rolled or covered
with the top course. When dry it must always
be covered with the top course at once, after be-
ing properly rolled, and in no case shall the
bottom course be spread over three hundred feet
in advance of the top course, nor shall over fifty
feet be left uncovered during the night. /
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When pavements of this type are laid in one
course, they will be sealed by painting the sur-
face with a squegee coat of hot bituminous ce-
ment, when required by the State Department
of Public Roads. This cement must be the same
used. in preparing the pavement, and must be
applied at a temperature between 135° C. to 180°
C. by a distributor which has been approved by
the State Department of Public Roads. Immedi-
ately after this coat of bitumen has been spread,
and while the same is yet hot, sand, fine clean
gravel or screenings, or a mixture thereof, shall
be spread over its surface and rolled at once.

These three classes of pavements give a good idea of the
standards adopted by the New Jersey Commissioner of
Public Roads, also of their costs.

— o>

A SELF-PROPELLED STEAM PILE-DRIVER.

The photographs illustrate a locomotive steam pile-driv- .

ing plant which has lately been completed by Messrs. Whit-
aker Brothers, Limited, of Horsforth, near Leeds, England,
for service on the 5 ft. 6 in. gauge lines of the Central Ar-
gentine Railway. The equipment is claimed to be one of the
largest and most complete machines of its kind ever con-
structed. It consists principally of a swivalling pile-driving
frame with engine, boiler, winch, and all gearing and acces-
sories mounted on a carriage running on two four-wheeled
diamond-framed bogies. The machine is designed for driv-
ing piles up to 40 ft. in length and the pile-driving frame
consists of a trussed steel beam, with a balance box at one
end and short vertical struts at the other end, to the top of
which the leaders are pivoted. The method of fixing the lat-
ter is such that piles may be driven on the latter up to 3 in.
per foot, or the leaders may be hinged backwards into a
horizontal position to clear the running gauge when the
machine is traveling. The trussed beam is carried in roller
guides and is mounted on a turntable, which allows the pile-
driving frame to be moved backwards or forwards and rotate
in either direction, so that the piles may be driven at dis-
tances varying between 7 ft. and 16 ft. in advance of the lead-
ing axle and at any distance up to 18 ft. on either side.

View of Pile-Driver Ready for Moving.

The turntable carrying the pile-driving frame is placed
over the centre of the leading bogie and the boiler, engines
and gearing are situated at the other end of the carrage,
the hoisting ropes for the monkey and pile leading up to the
frame through the centre of the turntable. The engines and
boiler are rigidly mounted on the carriage platform, and are
enclosed in a timber house fitted with sliding doors at each

side and a small hinged door in front for giving access to the
platform.

\Volume 22

The traveling motion is of specially flexible type'_:a
that the drive is unaffected by the extension or compfesiﬂns
of the springs. Both axles of one bogie are driven by m'a.d_
of steel gearing and universal joints, and means are Pf"vtlhe
machine is rcquired to be hauled by train. The bogie®
wheels, axles, draw gear, and brakes are all made t0
railway company’s standards.

View of Pile-Driver Ready for Work.

5
The engines are of a special type, being tmau,y f:.?o
with the working parts running in oil. The Cyl_lnd rovided
fitted with a radial reversing motion, and gear % ll?ng :
for performing the several functions, namely, Prf’pel: iles
machine, raising lowering the leaders, and hoisting 4 de
and monkey. The boiler is of the locomotive tyPé ane ind
signed for a working pressure of 110 1b. per squfl;e .
When the leaders are lowered the machine clears y s di
pany’s construction gauge for rolling stock. ha Pﬂos
hand winch is fitted on the pile-driving frame S° t've :
can be dealt with in the event of any part of the mo:ing .
anism being temporarily out of order, while the sle of. L
can also be disconnected and worked by manual ,la]atest ;
50 cwt. steam monkey is one of Whitaker Brothers plow®
tern and is capable of delivering from 40 0 Fe
minute. ]

e -

i
pAPER
EDWARD PARTINGTON PULP AND i3
COMPANY. oﬁo{ﬂ y
. o ¢he HISUEEN
One of the largest business transactions i thperopcﬂy nﬁ“
New Brunswick was closed when deeds for the he Ed ths
the Gibson Lumber Company were tranSfC”_ed,to ile ™
Partington Pulp and Paper Company, .Ll_ml do’llaf" ‘nd
amount involved is said to be over two million i i
Jumber b

The property includes extensive
licenses as well as mills, logs and lumber. - th

The Consolidated Pulp and Paper COMmPL qel
Senator N. M, Jones, of Bangor, Maine, hf‘d
ing to take over both the Gibson and Partiné
but this has been abandoned, and Mr. Jones wx:agef of
sociated with the Partington Company as
pulp interests, §

The capacity of the St. John pulp mill
and the establishment of another huge puh""(icred-
waak River, near Fredericton, will be cons}

Jat
11 be en
will o
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WATER AND SEWERAGE SYSTEMS.*

By G. H. Altham.}

and {}(l)i(? evelopment of modern waterworks began in It’arls
but little 0D as early as the beginning of' rthg 17th cen urf(;
Durnping prog}'CSS was made until the apphcatlon of .steamg
the develoengmes’ first made in London in 1761. Since I 03
€ricy, Pment has been very rapid, both in Europe an
tOWHZh‘iefrst works in America for the supply of. water t(:
ISt useq ? those of Boston, built in 1652. Machmergr was
here the of Pumping water at B-ethleh'em, Penns;;va{ril;:;
Use of th Wworks were put into operation in ¥754. The ‘
¢ steam engine was at Philadelphia in 1800, and 1B
OTk steam wag applied in 1804. The principal devel-
Oft allxi thf.s Country has taken place since 188'0, about
A €Xisting works having been constructed since that
a psif-ly all towns of 2,000 inhabitants. or mOrerkI;OiVZ
OgTressiy i Water supply, and the construction of W'€1>1 :
While theg Tapidly ijn many smaller towns and VI ag: .
the chief Te is more work yet to be done in'tl.ns fixrectl éld,
SUDplieg fWork of the future will be in providing lncl'eatsl;is
‘Ountry i°r the rapidly growing cities and towns of s
! the i’mn developing new and better sources gf supp Ylf'fl :
There i Provement of the quality of the existing supplie ‘
ent afso ™much opportunity for the engineer in the manf
io ! Waterworks, in the direction of reducing cost O
> Prevention of waste and in the improvement ©
in Mmany other ways.
furn?slr;gst imp(?rtant use of a public wgter supply 1s t;z:
Use ¢ £.a suitable water for domestic purposes. b
The T € Prime requisite is that the water should be PUrt.
oSmission of certain diseases such as cholera and ty-

°Dmen
08y

tim :
haVe

Dhoid

e . :
And th ‘;er by polluted water is now universally - recognized,
One Consa U€ to the city of a pure supply when compared :::
Ssti ateq tantly polluted by sewage can scarcely be OV

thatAonomer.highly important function of a watér supply -

,ta SySturnlshing the necessary flushing water for a sanl:

cal Inethem o drainage. The most satisfactory z%nd economf

8 ‘?Orntnuof:1 Vet found for disposing of the organic wastes 0
ity g by the water carriage system.

A
St;]%eso_furnishing an improved supply from th
 Vater wﬁ' M, a public works may often be made to
“alue to Ich for other reasons will be of greatly increas
ar(ti e. domestic consumer ; such as SOf.t water in plac:
i Water,—a point of very considerable 1mpor
domestic and commercial users.
faotur.g(’qd Water supply is also of great value to the manu-
SUgar S Intereses of a town. Many establishments, such. as
2 ne_ries? starch factories, cleaning and dyeing
o, ar;dc'eml'cal works, etc., require an abundant water sup-
P b, 11.1 Some cases water of a high degree of purity.
tl op 1 Of water supply indeed often determines the
e actories. Large quantities are also used for °P-
Useg thy, CVators, for boiler purposes, and for many other

™3y be classed as commercial.

e Sani-
furnisb
ed

fing sei "OSt importang public use of water supply is in €X-
tion S "8 fires, The economic value of a good fire-protec-
S e L3 directly shown in the reduced rates of insur-
o ri .fonow its introduction or improvement. Instead

munity thrt)mg a heapy fire loss among the people of a com};
T~—_ " """8h high rates of insurance it is assuredly muc

*R
Ead 4 24 ke <
Macleod. t Union of Alberta Municipalities Convention 'm

fENe
Macleodpe"“‘endent of Water and Light for the Town of
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better economy to distribute to the maintenance of a public
water-works, which at the same time provides a suitable wa-
ter for other purposes. To permit of the establishment of a
certain class of factories it is absolutely essential that an
efficient fire protection be furnished.

Other important public uses of a water supply are in
street sprinkling and sewer flushing, in furnishing water
for public buildings and for drinking and ornamenta] foun-
tains. A real value exists in the improved appearance which
may be given to a city by the use of water in fountains and for

- lawns and public parks; and, indeed, all the benefits accru-

ing from a good water supply act indirectly v increase the
desirability of a town for many purposes and to enhance the
value <f the property therein.

I do not intend to quote a lot of uninteresting statistics
as to consumption, etc., but one thing does interest us and
that is a gocd and pure source of supply. Our province is
fortunate in possessing many beautiful streams of water and
many, that besides furnishing water for public use, will be
developed for power purposes. As the country is not densely
populated the problems of pollution are not difficult, but as
the population increases we shall be confronted with some
of the difficulties that have and are being experienced by the
large cities of the United States and Canada. The greatest
objection to our water supply from the rivers is the turbid-

.ity of the water during the spring months and while the wa-

ter may not be injurious it does not look very palatable, and
I consider that the water supply for a town cannot be con-
sidered complete without an efficient filtration plant, as a
plentiful and pure suppPly of water is an absolute necessity
for the health and safety of the town,

Sanitary or Combined Sewers.—Abou. equal in import-
ance with a good water supply is the sewerage system, the
sewer being the carrier for all the waste liquids and foul mat.
ter from the town.

Modern sanitary engineering especially as regards sew-
erage and drainage has had almost its entire development
since 1850. It was mnot until 1873 that there was published
a comprehensive treatise on sewerage, at about this time also
much attention began to be paid in England to sewage puri-
fication. It was reserved, however, for Amenca to put sew-
age purification on the road to a satisfactory scientific solu-
tion by the thorough investigations of the wassachusetts
State Board of Health, began in 1887 and still - under way.
In America much was done in the third quarter of the rgth
century to advance sewerage engineering through the studies
of able engineers in connection with the design of systems
for Chicago and other large American cities. About 1880
the separate system of sewage came strongly into promin-
ence in America as advocated by the late Col. Geo. F. War-
ing and the construction of the Memphis sewers on this sys-
tem at that time together with their great success in putting'
a stop to the fearful epidemics, which had so often desolated
that city, did much to make sewerage possible for small
cities. At present sewers .have become so common and so
necessary in modern. life that towns of 2,000 population or
even less are very generally taking up their construction.
With the present wide adoption of sewers even by smal] com-
munities, sewage disposal has come to be of very great im-
portance and is now undergoing great development, Many
discoveries remain to be made in this line in which the guid-
ing principles have not yet been so thoroughly worked out
as in the construction and maintenance of sewers themselves.
The importance and value of the construction of sanitary en.
gineering can hardly be exaggerated, upon them absolutelv
depends the health of every city. In this connection it should
be said that pure water supply and good sewerage are hoth
essential, and that it is impossible to separate the value. of
one from that of the other. A polluted water supply may
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spread the disease no matter how perfect the sewerage and
an abundant water supply is essential to the proper working
of sewers. On the other hand without sewers and drains, an
abundant water supply serves as a vehicle to enable filth to
saturate more deeply and more completely the soil under 2
city. Cess pools being very dangerous and objectionable for
this reason. In addition to direct prevention of communica-
tion of disease by unsanitary conditions, modern sewerage
facilities are so great a convenience that this advantage alone
is usually more than worth the cost, this is shown by the in-
creased selling and rental value of premises supplied with
sewerage facilities. No sooner is a partial or complete sew-
erage system constructed in a town than prospective buyers
or renters begin to discriminate severely against property
not supplied with modern sanitary conveniences, and per-
sons looking for new locations for business ventures or resi-
dence purposes discriminate in like manner in favor of towns
_having good sewerage.

From these few remarks it seems convincing that no
town can afford to economize on the expense of making the
water and sewerage systéms as perfect as possible, they be-
ing so vital to the health and comfort of every inhabitant in

a town,
—————

STANDARDIZING OF TELEGRAPH BLANKS,
BUSINESS CARDS AND CATALOGUES.

By Carl J. Printz.*

Business correspondence is now invariably made on
sheets 814" x 11”, the so-called letter size, regardless of
whether the letter is a long one or a short one, and up-to-
date firms have also adopted this size for their specifications
and tenders. This is done, of course, for the convenience of
filing, as it is very hard, in any filing system, to file the
“pap’’ size or to look through a file containing a variety of
sizes.

The telegraph companies are slow in adopting the 8%
% 11" size for their blanks, and the reason for this is prob-
ably that they have their filing cabinets made for their usual
size, but a change to letter size would be exceedingly wel-
comed by all business concerns, and it will undoubtedly come
sooner or later.

As to business cards a standardization is highly desirable
and the 3" X 5" size “is gradually adopted by persons who
use their cards for other purpose than simply an introduction.
Business cards are continually referred to by purchasing
agents and others as they, in a majority of cases, are substi-
tutes for catalogues, and are much easier filed and looked over
—if printed on some standard size.

The 3" x 5" is a convenient size for the vest pocket and
it fits any standard filing case.

As business cards of this size generally have descriptive
matter printed on both sides, it would be inconvenient to have
them locked with the locking-rod in the card.case, but as a
card with perforations or cut for such locking device will
suggest filing, it is found advantageous, and it also dis-
tinguishes such cards from the small blotters which are dis-
tributed as advertisements.

Catalogues are among the hardest things to file on ac-
count of their extreme variety in size and thickness, but even
in this line there is a growing tendency to standardizing, and
the 874" x 11" seems to take the lead and will, no doubt,
some day be generally adopted..

*Consulting Engineer, Toronto. IR
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THE DISPOSAL OF TORONTO SEWAGE
The question of the pollution of the Great Lakes 1* ::5
suming more and more importance. From repeated a0 1 g
made during the past few years the amount of Ch]onnetef
the lakes appeared to be on the increase. The Board of Wa.o
Experts, who have just presented their report on the qu.esti is
of water supply for Toronto, state that if sewage Ponunm;ﬂy
not stopped or minimized it will in time render the vl Iy
end of Lake Ontario unsafe for use as a pubiic water sub? e
The Board’s comments on the disposal of Toronto sewag®
of interest in this connection. The following js abstr®
from their report:— . £ont?
The question of the disposal of the sewage 0 plve
has such a close connection with the question of wat.er suPard'
that it has demanded close investigation by this d he.
Present conditions and proposals have been inVeStigat.e " of
results of which are hereto appended. The conclusi?

this Board upon the investigation are herewith given ‘0 o

arts ©

g

cted

-

Assuming the Toronto sewage to contain 360 12
residue solids per 1,000,000, then a dry weather floW of 45 of
ooo gallons per day will represent approximately 60 ong of
dry residue solid matter, or 3,000 lbs. per 1,000,000 gaﬂo
sewage.

The amount of solids which will be primarily
the screens will be insignificant. 1 13

At Providence, R.I., with gratings I inch ap"‘_’t’ 4i o
per million gallons were retained. At Boston, W‘F ¥ art
gratings, the rate was 300 lbs. With gratings 7508 ysteﬂ
the average rate of retention at the South MetrOpO]itanv rth"«"’f.;
for the years 1905-1008 was 324 lbs. At the London © A
outfall sewer in 1897, with similar gratings; 243 'e o
Berlin, with bars spaced 0.6 inch apart, 212 ,
tained. AtUS o

It can not be assumed that the screening apP?™® “ypn
proposed for Toronto sewage will remove moré than ! Tm?
of dry solid residue per 1,000,000 gallons of sewag® 56»
leaves 2,900 lbs. per 1,000,000 gallons to be remove ¢ 30 ;
mentation. Assuming an optimistic conclusion t a' 15108
cent. of the solids will be removed hy sediment,anionﬁﬂ
2,030 lbs. of dry residue per 1,000,000 gallons wi 'tongj‘
to enter the lake. This means that approximately e - tred”
day of dry residue will continue to enter the lake a4

arreSted ki

L
I

ment at dry weather flow. .ametet
The effluent out-take is to be 6o inches 11 ¢ for &
across and under the east end of Ashbridge’s Bay orés

tance of about 1,830 feet from the tank to the lake out 3
centinued into the lake for a further distance 0 P de
feet, finishing at a point of discharge in about 20
of water. This point of discharge will ‘be located B
mately 26 0oo feet (or about g miles) to the east 0% =
water intake mouth, and approximately 24,000 co cl
4% miles) west of the ‘“Dutch Church’’ at Scal o3
The total length of the effluent out-take is 5,337
the lake level at 40 and the tank level of sewas® o
senting the height of sewage in the inlet chan®® o B
times the dry weather flow, a hydrostatic hea
effected, allowing of a maximum discharge @ 4 0p i
of sewage per second, or 1.2 times the dry wed
43,000,000 gallons per day. 0
It is, therefore, apparent that under the at')ove e
while 135,000,000 gallons of sewage are entering& pald?
only 54,000,000 gallons can be treated, while e s
81,000,000 gallons must be dammed back and 2% direet
through the storm overflow provided at the wor
Ashbridge’s Bay immediately south of the tanks:
“ Tt is only when the tanks are taking the dr¥
at 83 cubic feet per second, with the sewag®€
elevation of 47.50 in the inlet channel, that
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::::::1 and that the effluent out-take is discharging an eq::ii]l]
ischar O_f Sewage to that which is enterin.g. Any 12c'r§:rseas-
ing thegil?g can only be effected by backing up and 1 e
velOCities ad on the effluent out-ta_.ke and thuseslsncg: oy
meDtation,and so deleteriously affecting the proc
vzhe general conclusions which may be arrived at from the
( statement are as follows :—
45,2)()That four times the dry weather flow of sewage {1 .
the Sewa’ooo gallons per day, dry weather flow), will arrive
8¢ works,
the c;if That the amount of sewage over and above ff)ur tur:;z
dry weat‘}’:Eather flow is variable and may reach 22 tlmesThat
019 4 er‘ﬂow at a rainfall rate of 1.5 inches per hour. i
R VVea?}i1 inch rainfall per hour will produce 5.2 tImes i
Ugyst er flow. That a storm such as occurred on ﬂZ7
hat f:; 1011, will produce 6o times the dry. weathgl ozvk;
or ex‘Ceerd‘mO h.our_s of an average year the rainfall will rea
( 5:2 times the dry weather flow.
3’000% hat e sewage of Toronto normally contains altl)orlllst
Sewas. of dry residue solid matter per each. 1,000,000 .gadobv
SCreeninge' That 100 Ibs. of these solids will b(_e reta};n'e d{.
mentatiog' That a further 870 lbs. will be retame.d ly ;en‘er
I)a‘"ticlesn' That 2,030 lbs of solids in compa‘ratlvey s
the lake, than that which is retained will continue to enon_.
tained i’ or that 6o tons of dry residue matter per day'.;? (c:on-
tinye Den normal Toronto sewage, and thfilt 40 tons Wi et
shore a}r) day t.O enter the lake at a point 3,500 feetd 5
existi;l Out midway between the “Dutch’” Church an
( § Water intake pipe.
is th:t) t;‘hat an optimistic view of the capacity of th(e)o;a;l;s
8allopg €y are only equal to a dry weather flow of 45, : éow
Only 30’ and that even with this capacity anq rate O e;
Soligg Per cent. of the solid matter and oniy the 8TOSS
W‘W]“ be retained. .
ers anghd.respect to the effect the proposed intefceptmg sew;
SBuirce o 1SPosal works will have on Lake Ontario watertas i(t
Mygt be domestic supply in the neighborhood of Torop 3 %
anticipat at once conceded that it is out of t.he questio fus
from th q aT]'v greater purity of water for a radius of te;l H;on_
tinyeq 2 City Hall than has existed heretofore. ~The i
er o 1‘5Charge of storm water by means of the plrlesex-
fent g Jtiets, the discharge of sewage treated cn'ly to't e eh
lake ﬁva Sn.]all Proportion of the grosser solids direct mtott tce’
"educe : miles from the water intake, with01.1t any atterr.llxl) o
duce 1:11‘(4‘nd extinguish the cause of disease mfectlo.n, Weldiate
Ore ne; Present muisance to Toronto Bay and 1m_11111 o
Way tenéghborbood’_ but, on the other hand, 'su.ch wi 19165,
Adiyg 0 bring about a class of water w1th1n.ten mlless
Such ) the city suitable for domestic conspmptlon,'ﬁt:tiof)
treatnmmer undergoes some efficient process of puri e
“Wage €apable of destroying the disease infection du
t  Pollution,
disDOsalls NOW generally conceded that all methods of sewags
CMoye nsqch as screening, sedimentation ‘and ﬁltfzi.tlon,fmozil-,_
Sanje maulsanCes which are due to the decomposition 0O oA
Chseg tters, that is, nuisances which are apparent to ‘
Very ,rn ut that sych processes do not entire}y and o.nly tc'> ¥
Pecyliy Al extent remove the causes of disease infectio
o In order to render sewage
that such

urce of

abo
(taken

arg, '0 sewage discharges.
& isinfeS Pathogenically harmless, it is necessary
dOme Hected if discharged into a water used as a sO
} ¢ supply,

15 an - { . 5
tends to ; undoubted fact that dilution of sewag
Wate a 'S ultimate organic purity and that large
tities. e capable of dealing with and purifving: large Q-uanf
disease . °T®anic matter; on the other hand the causes z
carried fmfeCtion are not so readily acted upon and may he

or Considerable distances. It must, theref‘c')r.eﬁ be.‘ggn-

with water
bodies' of

—
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cluded that considering the present proposal of. the city re-
garding sewage treatment, the present acknowledged con-
taminated character of the lake water in the vicinity of Tor-
onto must remain the chief factor in reference to water supply.

B e

IMPORTATION OF CEMENT.

In connection with the tariff reduction on cement, it will
be interesting to see how the duty which has heretofore pre-
vailed against United States cement was made up.

Barrels of 350 lbs., at 12%c. per 100 lbs. ..... 43¥%
Bags valued at 4oc. per (bbl.) at 20% ....... .08

Total duty per barrel against American cement .513{

Inasmuch as the government has concluded, for the time
being at least, to reduce the duty 50 per cent., this would
mean that 26c. per barrel will be reduced. Assuming that the
price of United States cement at the factory is 6oc. per barrel,
and that the freight rate is 48c., we would have the follow-

ing :—
American price per barrel at mill ............ .60
Eralghtt ot alalrsiotin slrs Writing Lo oy .48
DIITET o hote ofsimiorer svestucs tsgasaieiohe ey vt o it avmtwhatalst-prats .26

o321 i o) 0oL St SR Sl g e g & 1.34

So far as the Montreal market is concerned, it would seem
that this would have little effect, inasmuch as cement
has been quoted here at the factory at 1.35 to 1.45, exclusive of
package, and it is much more convenient to purchase from
manufacturers on the spot than abroad. It is just possible,
however, that the lowering of the duty to 26c. would mean the
importation of British cement to some extent, inasmuch as the
preferential would reduce this by one-third, which would
mean about 17C. as against 34, which has prevailed up to the
present.

It seems not unlikely also that 6oc. at the factory in the
United States is an exceptionally low quotation. Some quota-
tions are 65c., and it is the opinion of many manufacturers
that with the additional demand which the lowering of the
duty may bring about, United §tates manufacturers may be
able to ask a yet further advance. This, however, may be
doubted, as the over-production in the United States is great.

—_— e
NEW HEALTH OFFICERS IN ONTARIO.

Six of the seven district health officers have been ap-
pointed by the Provincial Government. They are:—Dr. D.
B. BENTLEY, of Sarnia, for the district comprising Essex,
Elgin, Kent, Lambton, Middlesex and Oxford; Dr. T. J.
McNALLY, of Owen Sound, for the district comprising
Bruce, Dufferin, Grey, Huron, Perth, Wellington and Water-
loo; Dr. D. A. McCLENAHAN, of Waterdown, for the dis-
trict comprising Brant, Haldimand, Halton, Lincoln, Nor-
folk, Peel, Welland, Wentworth, and York; Dr. GEO.
CLINTON, of Belleville, for the district comprising Ontario,
Durham, Northumberland, Prince Edward, Hastings, Peter-
boro’, Victoria, Muskoka and Simcoe; Dr.-P. J. MOLONEY,
of Cornwall, for the district comprising Lennox and Ad-
dington, Frontenac, Leeds, Grenville, Stormont, Dundas,
Glengarry, Prescott, Russell, Carleton, Lanark and Ren-
frew; Dr. R. E. WODEHOUSE, of Fort William, for the dis-
trict comprising the districts of Manitoulin, Algoma, Ken-
ora, Thunder Bay and Rainy River. The officer for the re-
maining district, comprising the districts of Parry Sound
Nipissing, Temiskaming and Sudbury, has not heen named’

The appointments take effect on August 1st, when the.
doctors report for the preseribed course of Study at the
University.
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.+ . PERSONAL.

MR. J. DARLINGTON WHITMORE, after a residence
of 'nine years if Canada, principally spent in the West, passed
through Toronto this week on his way to New Zealand.

MR: J. McD. PATTON, who this spring completed his
pos}-'g-raduate year for degree of B.A.Sc., at the University
of Torontd,. was recently appointed superintendent of water-
works for-the city of Regina.

MR. JOHN MacDONALD, formerly a member of the
engineering staff of the city of Medicine Hat, has been ap-
pointed district engineer for the district of Medicine Hat
and Milk River, by the government of the province of
Alberta.

—_>>——

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.

ROYAL ARCHITECTURAL INSTITUTE OF CANADA.—Annual Assembly
will be held at Ottawa, in the Public Library, on 7th October, 1912. Hon. Sec'y,
Alcide Chaussé, 5 Beaver Hall Square, Montreal, Que.

——

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—9% 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. h

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, Ontario.

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

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

THE UNION OF CANADIAN MUNICIPALTIES.—President, W. Sanford
Bvans, 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,
Secretary, L. M. Gotch, Calgary, Alta.

ASSOCIATION OF SASKATCHEWAN LAND SURVEYOR$-’P"esl
J. L. R. Parsons, Regina; Secretary-Treasurer, M. B. Weeks, Regina: e

ASTRONOMICAL SOCIETY OF SASKATCHEWAN.—Presidentv N.
Murchy ; Secretary, Mr. McClung, Regina. t
_ presidely!

BRITISH COLUMBIA LAND SURVEYORS' ASSOCIATION:. corids
W. S. Drewry, Nelson, B.C.; Secretary-Treasurer, S. A. Roberts, Vi¢ T,

. E
BUILDERS' CANADIAN NATIONAL ASSOClATlON.—PreSldeﬂt‘
Nesbitt ; Secretary-Treasurer, J. H. Lauer, Montreal, Que. oAt
presid’n
S.— ont:

CANADIAN ASSOCIATION OF STATIONARY ENGINEER iton:
Wm. Norris, Chatham, Ont.; Secretary, W. A. Crockett, Mount Han®

Ao EIEe
CANADIAN CEMENT AND CONCRETE ASSOCIATlON.—-Presldggtstr”t’
Gillespie, Toronto, Ont. ; Secretary-Treasurer, Wm. Snaith, 57 Adelal
Toronto, Ont. ATION'
CANADIAN CLAY PRODUCTS’' MAN UFACTURERS' ASS0C! +0
President, W. McCredie ; Secretary-Treasurer, D. O. McKinnon, ottﬂ'ﬂ

CANADIAN ELECTRICAL ASSOCIATION.—President, A- A Diom
Secretary, T. S. Young, 220 King Street W., Toronto. ya
Hendt¥

CANADIAN FORESTRY ASSOCIATION —President, John
couver. Secretary, James Lawler, Canadian Building, Ottawa- Geﬂeﬂl
uref!

CANADIAN GAS ASSOCIATION.—President, Arthur HeWii g
Manager Consumers’ Gas Company, Toronto; J. Keillpr, Secretary’
Hamilton, Ont. presidengt'

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

THE CANADIAN INSTITUTE.—198 College Street, Toronto:

J. B. Tyrrell; Secretary, Mr. J. Patterson. esid‘"t'
" 1

CANADIAN MINING INSTITUTE.—Windsor Hotel, Montreal- d.gﬁ‘ Hot'l‘
Dr. A. E. Barlow, Montreal; Secretary. H. Mortimer Lamb, Wi
Montreal. Lﬂﬂd.m":

CANADIAN PEAT SOCIETY.—President, J. McWilliam, Mt‘lle)"Buﬂd’ﬂ
Ont.; Secretary-Treasurer, Arthur J. Forward, B.A., 22 Cas
Ottawa, Ont. dents pr

THE CANADIAN PUBLIC HEALTH ASSOCIATION.—Pretoad®

G. m. Lané

dﬂnt'

0

Charles A. Hodgetts, Ottawa ; General Secretary, Major Lorne 12/ secrct {
CANADIAN RAILWAY CLUB.—President, A. A. Goodchild:

James Powell, P.O. Box 7, St. Lambert, near Montreal, P.Q. 4 Aﬂdg;
CANADIAN STREET RAILWAY ASSOCIATION.-Preside":'eg:n;y 28
son, Gen. Mgr., Sandwich, Windsor and Amherst Railway; Sec il

Burrows, 70 Bond Street, Toronto. 100

) r. OO0,
CANADIAN SOCIETY OF FOREST ENGlNEERS.—presndeﬂ,t‘;rDottaw‘
Toronto. ; Secretary, F. W. H. Jacombe,"Department of the InteriO™ esidﬁfg

1
CENTRAL RAILWAY AND ENGINEERING CLUB-'—TD'o“:gird Tue
G. Baldwin ; Secretary, C. L. Worth, 409 Union Station. Meets

each month except June, July and August. oﬁaw“
'S
DOMINION LAND SURVEYORS.—President, Mr. R. A. Belanfet. 2
Secretary-Treasurer, E. M. Dennis, Dept. of the Interior, Ottawa: i cré
1mers?

EDMONTON ENGINEERING SOCIETY.--President, J.Cha
ary, B. F. Mitchell, City Engineer’s Office, Edmonton, Alberta. s genth Je

ENGINEERING SOCIETY, TORONTO UNIVERSITY.—Pres!
Ritchie ; Corresponding Secretary, C. C. Rous. ed

. Strange: ok

ENGINEERS' CLUB OF MONTREAL.— Secretary, C. 'deﬂt
Hall Square, Montreal. | & Pl’eg":,niﬂ‘

ENGINEERS' CLUB OF TORONTO.—9 King Street Wel gy e
Willis Chipman ; Secretary, R. B. Wolsey. Meeting every T 993
during the fall and winter months. LDl G- K&fr

INSTITUTION OF ELECTRICAL ENGINEERS.—PreSldL_’ﬂl_!'on. Gect® .
Secretary, P. F. Rowell, Victoria Embankment. London, W.L- 1, “que- it
Treasurer for Canada, Lawford Grant, Power Building, Montrea® ]

s denty g
INSTITUTION OF MINING AND METALLURGY-—d.’:"memWﬁW
Taylor ; Secretary, C. McDermid, London, England. Canadia® o "t )
Council :—Prof. F. D. Adams, J. B, Porter, H. E. T. Haultain an ,

and Messrs W. H. Trewartha-James and J. B. Tyrrell. OF 5”‘0 :
INTERNATIONAL ASSOCIATION FOR THE PREVENT]ON o
—Secretary R. C. Harris, City Hall, Toronto. h'llipﬂ: {
1 v

MANITOBA LAND SURVEYORS.—President, George McP a5
ary-Treasurer, C. G. Chataway, Winnipeg, Man. eyﬂi '

n
NOVA SCOTIA MINING SOCIETY.—President, T. J. Browm Sy .

«C. B.; Secretary, A. A. Hayward. pfesid‘nt' ) r
NOVA SCOTIA SOCIETY OF ENGINEERS, HALIFAX-ZC oner S i
MacKenzie; Secretary, A. R. McCleave, Assistant Road Com l’l‘"id i
—P i

Halifax, N.S.
K
{
s

N-
ONTARIO PROVINCIAL GOOD ROADS Assoch},ﬁ‘;’wm.
Major. T. L. Kennedy: Hon. Secretary-Treasurer, J. B
Secretary-Treasurer, G. S. Henry, Oriole. (T B
ONTARIO LAND SURVEYORS' ASSOCIATION.—Presidefc,
Toronto: Secretary, Killaly Gamble, 703 Temple Building, Torwm- J.
THE PEAT ASSOCIATION OF CANADA.—Secretarys
New Drawer, 2263, Main P.O., Montreal. CTS-’S
PROVINCE OF QUEBEC ASSOCIATION OF ARCHITB
J Mcpherﬁoﬂ'

J. E. Ganier, No. 5. Beaver Hall Square, Montreal.
Secretary, J. A. Gibson, 2429 Victoria Avenue, Regina. P r”{dcl;t‘
No- %

¢¢ )

REGINA ENGINEERING SOCIETY.—President, A.
ADA"

ROYAL ARCHITECTURAL INSTITUTE OF CA_N hausser
Baker, F.R.I.B.A., Toronto, Ont.; Hon. Secretary, Alcide Cha
Hall Square, Montreal, Que. Louis
ROYAL ASTRONOMICAL SOCIETY.—President, prof.
Toronto ; Secretary, J.R. Collins, Toronto. ‘ Cohoer
SOCIETY OF CHEMICAL INDUSTRY.—Wallace P.
Alfred Burton, Toronto, Secretary. CE
UNDERGRADUATE SOCIETY OF APPLIED SCIENCE: Y
VERSITY.—President, J. P. McRae ; Secretary, H. F. Cole: o gidefi®
WESTERN CANADA IRRIGATION ASsOClATl%‘:"‘ Man: -
Pierce, Calgary ; Secretary-Treasurer, John T. Hall, Brandor: i

WESTERN CANADA RAILWAY CLUB.—President, R‘-_'::
W. H. Rosevear, 115 Pheenix Block, Winnipeg, Man. Sei
June, July and August, at Winnipeg.

B
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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 ot
The Canadian Engineer, 62 Church Street, Toronto:—

Bids close Noted in issue of
6-17—Electric Generating Station Equipment, Bassano,

Alta. e e S S TS St oo e e s (S.) 5-30
7-3—Storm Drain, Orillia, Ont. ............ (P. & S.) 6-20

7-1—Boilers, 300-b.p., Verdun, Que. ........... (S.) 6-20

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

— @ eo——

TENDERS PENDING.

In Addition to Those in this Issue.

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

Place of Work. Close. Issue of. Page.
Arden, Man., bridge .......... July 3. June 13. 78
Barrie, Ont., public buildings. ..June 27. June 13. 67
Boswell, B.C., pile bent wharf. July 2. June 6. 68
Carr’s Brook, N.S., breakwater

i1 b S WA el A June 27. June 6. 68
Gananoque, Ont., drill hall..... June 22. June 6. 68
Humb 1dt, Sask., fittings in

post office, etc. ........-. June 24. June 13. 68
Fort William, Ont., seWer ...... July s. June 13. 67
Kerrisdale, B.C., steel pipes ..June 24. June 6. 67
Kerrisdale, B.C., valves, castings

and hydrants .........eee June 24. June 13. 67
Oshawa, Ont., sidewalks ...... June 19. June 13. 78
Ottawa, Ont., mail contract S May 23. 76
Ottawa Ont., designs for monu-

IATIT. 5 oo dasinis Sid.bebtesm o TG bE Gt e Apr. 18. 60

Cttawa, Ont., sale of steamer...July 3. June 6. 78

Ottawa, Ont., design and con-
struction of steamship ...... June 30. May 16. 76
Port of Quebec, Que., proposals

for drydock  ......cieeeenn July 2. Apr. 18. 6o
Point Grey, B.C., plans for uni-

VARSItY o T LaE s daendn July 31. Feb. 7. 60
Port Arthur, Ont., paving ...... June 24. June 6. 8o
Point Edward, Ont., operating

RO - s s s ivi®aidlone witsdats July 1. June 13. 68
Quebec, Que., leasing of water-

powers SRR AR St S e June 26. May 2. 72
Regina, Sask., Torhill reservoir.June 2I. June 6. 78
St. Catharines, Ont., trunk sewer July 3. June 13. 8o
Saskatoon, Sask., garbage in-

CINEYAtOr . ' "iosivssoibe oabues June 2s. May 2. 74

ete de Point Barracks, Ont.,

SESDIRS - . i iv o5 i5 0 ool Lo B A June 23. June 13. 67
Toronto, Ont., high level inter-

CEBEOY  usovs oo piaaslhavassss July 2. June 13. 8o
VanCouver, B.C., bridge con-

BEEUCHION v iwby e vaepnens uly 8 May 3o0. 74

e p—
TENDERS.

—

Calgary, Alta.—Tenders for one 500 K.W. synchronous
?om" generator, to be delivered, erected and installed in the
Y, will be received up to noon of June 26th, 1012, by the
ghlty Commissioners. Specifications may be obtained from
® Commissioners’ office. J. M. Miller, City Clerk.

Carleton Place, Ont.—Tenders will be received by the
Sewers and Water Commission of the municipality of Carleton
Place, Ont., up to noon of July 1st, 1912, for the construction
and supply of all materials in connection with about five miles
of sewers and about five miles of watermains. Consulting
Engineer, T. Aird Murray, Toronto; Resident Engineer, B.
G. Michel, Carleton Place, Ont. (See advertisement in The
Canadian Engineer of Jume 27th.)

Fort William, Ont.—Tenders for the construction of a con-
crete and tile sewer on Marks Street, will be received at the
office of the City Clerk, until July sth, 1912. Plans, etc., can
be obtained at the office of John Wilson, City Engineer.

Kingston, Ont.—The Board of Works are calling for
tenders for asphaltic block pavements to be laid on a number
of streets in the city.

London, Ont.—Tenders for the construction of about goo
feet of concrete breakwater on the Medway River. Specifica-
tions, etc., at the office of F. W. Farncomb, Consulting En-
gineer, London. (See advt. in Canadian Engineer,)

Moose Jaw, sask.—Tenders for the supply of material
and erection of City Hall Annex will be received by the City
Commissioners, Moose Jaw, up to noon of June 20th, 1912, i

Napanee, Ont.—Tenders for the completion of about r10.-
o000 lineal feet of tile sewers with manholes and junctions
will be received until noon of June 25th, 1912. Sewers to bé
constructed of ¢ in., 12 in.,, and 15 in. standard vitrified
sewer pipe. Plans and specifications may be seen at the of-
fice of the engineer, George C. Wright, Kingston, Ont, W
A. Grange, town clerk, Napanee, Ont. ) [ )

Norwood, Ont.—The Department of Militia and Defence
Ottawa, is open to receive tenders for the construction of a;
new Drill Hall at Norwood, until July 3rd. Specifications
may be seen at the offices of the Officer Commanding 3rd
Division, Kingston, Ont.; Officer Commanding “E’” Com-
pany, 4oth Regiment, Norwood, Ont., and the Director of
Engineer Services, Headquarters, Ottawa.

Orillia, Ont.—Tenders for the construction of approxi-
mat_ely 16,200 lineal feet of sanitary sewers will be received
until July 3rd, 1912. Plans, etc., on file in the Town Engi-
neer’s office, Orillia. (See advt. in The Canadian Engineer)

Orillia, Ont.—Tenders for the construction of approxi-
mately 2,450 lineal feet of reinforced concrete box storm drain
and sidewalk top, will be received until July 3rd, 1912. Plans
and specifications on file at the office of The Canadian Engi-
neer, 62 Church St., Toronto, and at the Town Engineer’s
office, Orillia. (See advt. in The Canadian Engineer).

Ottawa, Ont.—Tenders will be received until June 25th
1912, for a boom dredge required for the Rideau Canal"
Plans, etc., can be obtained on application to L. K, Jones.
secretary, Department of Railways and Canals, Ottawa., {

Ottawa, Ont.—Tenders for the construction i
finish, etc., at the Armoury, Niagara Falls, Ont., Oiilfltlt)lengzi
ceived until June 25th, 1912. Plans, etc., can be obtained on
application to Mr. Geo. Seales, Clerk of Works, New Armoury
Niagara Falls, Ont., and at the office of R. C. Desrochers’
Secretary, Department of Public Works, Ottawa. ;

Ottawa, Ont.—Tenders for certain alterations and addi-
tions to the Elkhorn Industrial School Buildings, will be re-
ceived up to noon of July oth, 1912. Plans and specifications
may be seen at the Indian Office, Winnipeg; at the School
Elkhorn, and at the Postoffices at Brandon and Virden. J:
D. McLean, Assistant Deputy and Secretary, Department of
Indian Affairs, Ottawa.

Ottawa, Ont.—Tenders will be received until noon of June
22nd, 1912, for repairs to the Rifle Range at Pointe aux
Trembles, P.(Q. Plans and specifications may be seen at the
offices of the Officer Commanding the 4th Division, Montreal,
P.Q., and the Director of Engineer Services, Headquarters,
Ottawa. Eugene Fiset, Col., Deputy-Minister, Department of
of Militia and Defence, Ottawa.



ottawa, ont.—Tenders for the #onstruction of two 05
cubic yards’ capacity wooden hopper SCOWS, will be received
antil July 3rd, 1912 Plans, etc., at the Department of Public
Works, Ottawa; offices of G. G. Scovil, Esq., Superintendent
of Dredges, St.. John, N.B.; G. M. Graham, Esq., Superin-
tendent of Dredges, New Glasgow, N.S.; Apd oo N aMie=
Donald, Esd., Superintendent of Dredges, Charlottetown,
p.EL R C: Desrochers, Secretary, Department of Public
Works, Ottawa.

Ottawa, ont.—Tenders will be received at the Department
of Public Works, Ottawa, until July 4th, 1912, for the con-
struction of a wharf at Brundage’s Point, Westfield, King's
County, N.B. Plans and specifications to be seen ON applica-
tion to J. K. Scammell, Esd., District Engineer, Chatham,
N.B., and at the Department of Public Works, Ottawa.

Ottawa, ont.—The Department of Railways and Canals,
Ottawa, will receive tenders until August 1st, 1912, for the
construction of the section of the Hudson Bay Railway from
Thicket Portage t0 Split Lake Junction. Plans, etc., at the
office of the Chief Engineer of the Department of Railways
and Canals, Ottawa, and at the office of the Chief Engineer
of the Hudson Bay Railway, Winnipeg.

ottawa, ont.—Tenders for dredging required at Port
Arthur, Ont., will be received antil | Julys 2nd, 2012 Full
particulars can be obtained on application to R. C. Desroch-
ers, Secretary, Department of Public Works, Ottawa.

Ottawa, ont.—The Department of Public Works, Ottawa,
is open to receive tenders until July roth, 1012, for the con-
struction of a wharf at Cache Bay, District of Nipissing, Ont.
Plans, etc., at the Department, and at the office of J. G. Sing,
Esq., District Engineer, Confederation Life Building, Tor-
onto, and on application to the Postmaster at Cache Bay,
Ont.

ottawa, ont.—The Department of Public Works are call-
ing for tenders for dred zing required at Pe ry Point, N.B.,
tend:rs to b2 received until Tune 26th, 1912. Combined
specifications and form of tender can be obtained on appli-
cation to the Secretary, R. 3 Desrochers, Departm.nt 0
Public Works, Ottawa.

Ottawa, ont.—Tenders are invited for th2 construction
of quarantine buildings upon the quarantinc grcunds at

Windsor, Ont. Tenders to be in Ottawa by 10O 1. July 8th.

Particulars may be obtaned either from Inspector
Jones, Windsor, or from the Acting Veterinary Director Gen-
eral, Ottawa. L. Jarvis, Asst. Dep. Minister and Secre-
tary of Agriculture, Dept. of Agriculture, Ottawa.

Ottawa, ont.—The Department of Indian Affairs will re-
ceive tenders up to noon of July 12th, 1012, for alterations,
etc., at Indian boarding school buildings at Fort Frances,
Sandy Bar and Fort Alexander. Plans, etc., at the Indian
Offices, at. Winnipeg and Selkirk, and at the offices of the
_Indian Agents at Kenora and Port Arthur.

Ottawa, ont.—The Department of Militia and Defence®
will receive tenders up fto noon of July 2, 1912, for the con-
struction of a nev Drill Hall at Omemee, Ont. gpecifications
may be seen at the offices of the Officer Commanding 3rd
Division, Kingston, Ont.; Officer Ccmmanding «p”  Com-
pany, 46th Regiment, Omemee, Ont., and the Director of
Engineer Services, Headquarters, Ottawa.

ottawa, ont.—The Department of Railways and Canals.
Ottawa, will receive tenders antil August 1st, 1912, for the
construction of the section of the Hudson Bay Railway from
Thicket Portage to Split Lake Junction. Plans, etc., at the
office of the Chief Engineer of the Department of Railways
and Canals, Ottawa, and at the officz of the Chief Engineer
of the Hudson Bay Railway, Winnipeg. (See advt, in Can-
adian Engineer.

ottawa, Ont.—Tenders for the erection of an operating
house and double dwclling, at Alert Bay, at Cormorant Is-
land, B.C., will be received until noon © July 1st, 1912
Plans, etc., at the office of the Superintendent of Radio-
Telegraph Branch of Department of Naval Service, Ottawa,
or at the office of the District Superintendent or Radio-Tele-
graph Service, Victoria, B.C., and office of the Postmaster at
Alert Bay, Cormorant Island, B.C. G- J. Desbarats, Dep.
Min., Dept. of Naval Service, Ottawa.

Regina, gask.—Tenders will be received until June 21st,
1912, for the following :—

(1) Two reinforced concrete bridge abutments for a
bridge over the Battle River, west of Battleford.

(z) Two reinforced concrete bridge abutments and two
small reinforced concrete bridges west of Rosthern.
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Plans, etc., may be obtained on application to A. J. Mc-
Pherson, Chairman, Board of Highway Commissioners, Re-
gina, Sask.

saskatoon, Sask.—Plans have been filed and tenders are
now being called for the new C.P.R. Building, which will in-
volve an expenditure of over $200,000.

shoal Lake, Man.—Tenders for the construction of 2
brick and stone municipal hall for the municipality of the vil-
lage of Shoal Laks, will be received up to noon of June 25th.
Plans, etc., at the office of the architect, Hooper and Hooper.
303 Mclntyre Block, Winnipeg, OrF at the officé of F. M-
Blobbs, sec.-treas., municipality of village of Shoal Lake,
Man.

Toronto, ont.— Tenders will be received until noon of
July 22, 1912, for. the complcte supply and installation ©
three hundred and seventy-one (371) opera chairs in St.
Lawrence Hall, Toronto. Specifications, etc., at the offices
of the Property Department, City Hall, Toronto. G. R
Geary (Mayor), chairman Board of Control, City Hall, To-
ronto.

Toronto, ont.—Tenders for the construction of dairy
barns to be erected on the grounds of the Ontario Agricul-
tural College, Guelph, will be received up tO noon of Jun®
29th, 1912. Plans and specifications can be seen at the office
of the Superintendent, Agricultural College, Guelph, and at
the office of H. F. McNaughten, secretary epartment ©
Public Works, Prov.nce of Ontario, ‘Toronto.

Toronto, ont.—Tenders for the laying and jointing of
a 36-in. water main on Front Street, with connections, wi
be received up to ncon of July 2nd, 1912. Specifications may
be scen at the office of the Cimmissioner of Works. Toronto-
G. R. Geary (Mayor), chairman, Board of Control, City Hall,
Toronto.

Toronto, ont.—Tenders for the laving and jointing of 2
36-in. - water main on Front Street, with connections, will be
received up to moon of July 2nd, 1912 Specifications may
be seen at the office of the Commissioner of Works, Toronto-
G. R. Geary (Mayor), chairman, Board of Control, City Hall,
Toronto:

vancouver, B.C.—Competitive plans will be received uP
to noon, June 28th, 1912, for the proposed Georgia-Harrs
Viaduct. Specifications, plans and conditions of competition
may be obtained at the ffice of the City Engineer, City Hall:
Wm. McQueen, City Clerk, Vancouver, B.C.

Verdun, Quebec.—Tenders will be received at the Town
Hall, Church Avenue, Verdun, until July 1st, 1912, for the
cupply and installation of two 300 horse-power water tube
boilers. Specifications, etc., at the Town Engineer’s office,
Verdun, and also at the office of The Canadian Engineer, 6_2
Chur)ch Street, Toronto. (See advt. in The Canadian Engl”
neer).

winnipesg, man.—Tenders for the manufacture and de:
livery f.o.b., Winnipeg, of approximately 70,000 duct feet O
single vitrified clay conduit, will be received up to noon of
June 21st, 1912. Full particulars may be obtained at the officé
of the City Light & Power Department, 54 King Street. M
Peterson, secretary, Board of Control Office, Winnipeg-

winnipeg, Man.—Tenders will be received until June 20thy
for all the trades required in connection with the erection an
completion of a fireproof office building, for the Great West
Permanent Loan Company. J. H. G. Russell, architect, Me
Arthur Building, Winnipeg.

—'____...‘—‘——_

CONTRACTS AWARDED.

—_—

gerlin, Ont.—The contract for the new school bui]di‘:’ge

was awarded to Mr. Henry Braniff, his tender being 5
lowest. The cost will be in the neighborhood of $23,00%

Cheticamp, N.S.—Dredging ; contractors,. Vivian
Bartram, 117 Stair Building, Toronto.

-

Hamilton, Ong.——Thc Des Moines M:mufacturing CtO t0
pany, of Des Moines, Iowa; have received the contra€

construct a water tower to cost $4,000. 1
_ 6che

Hilisborough, N.B.—Post office fittings ; the J: .
Company, of Alexandria, Ont.
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N the illustration below, the Turner Construction

I Company of New York, has brought together in a

scale drawing an accurate representation of most of

the important modern concrete buildings which they have

erected during the past nine years, at an approximate
cost of $12,000,000.

It is an imposing display of best types of modern con-
struction—*“a concrete city” indeed—scientifically designed
for maximum service at minimum cost and minimum
maintenance.

It is significant that 95 per cent. of the entire roof area
is covered with the Barrett Specification type of roofing.
The figures are as follows :

Barrett Specification type of roofs...... 1,490,523 sq. feet
Plastic Roofings.....cc0. ARy ek 14,714 sq. feet
Slate RoOOfiNGS.. ... ceaconrcsssascssnoens 21,640 sq. feet
Tile RoofingS.eeeeecanns PRI R Gy ROt 5 8 5,619 sq. feet
Ready Roofings.....c.covees vuniinenennns 38,381 sq. feet
Copper Roofings......oovieviiiinens v .+.6,355 sq. feet
All other Kinds. i ocvveanaesinge sabosaseans 7,448 sq. feet

It is important to remember that while all these buildings
were constructed by the Turner Construction Company,
the specifications were drawn by a large number of archi-

tects and engineers.

Barrett Specification Roofs were almost unanimously
selected for one reason only, namely that they would give
better service at loawer cost, than any other roof covering.

Barrett Specification Roofs require no painting or similar
attention—in other words, there are no maintenance costs.
They will last upwards of 20 years without any care.

The superior economy of Barrett Specification Roofs
justifies their adoption not only on big first-class concrete
buildings, but on every flat roofed building from a tene-
ment to a skyscraper—from a small mill to a modern
manufacturing plant costing millions. But be sure it's a
real Barrett Specification Roof. The only way to be sure
is to incorporate The Barrett Specification in full in your
plans,

Copy of The Barrett Specification free on request.
Address our nearest office.

THE PATERSON MANUFACTURING CO., LIMITED

MONTREAL TORONTO  WINNIPEG
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Kenora, ont.—Fire hall; Messrts. S. C. Sharman and F.
Gilbert, of Kenora, Ont. Price, $20,875, which covers all
trades except heating.

Lethbridge, Alta.—The tenders submitted for the con-
struction of the car barn and sub-station for’ the street rail-
way system wereé 2as follows: Hotson and Leader, $51,4105
Lussier Construction Co., $30,0315 Smith Bros. and ilson,
$30,100. The contract was awarded to the latter firm.

Maple Creek, gask.—The contract for the 7,000 yards of
cement sidewalks, has been awarded to Mr. H.

Cavallier, N.D., his price being 19C. per sq. foot for side-
walks and 37¢C. Per lineal foot for curb.

Moose Jaw, sask.—Sewer pipe and specials; the Sas-
katchewan Glass & Supply Co., Moose Jaw.

Nanaimo, B.C.—Interior fittings, post office; the Berlin
Interior Hardwood Co., Ltd., of Berlin, Ont.

Oakville, ont.—The contract for the building of the
high level bridge over the creek at Cemetery Hill, near Oak-
ville, has been awarded to Mr. A. J. Gibson, © Qakville.

Ottawa, ont.—Additions and alterations to fuel testing
building ; contractor, A LG Marshall, 5 O’Connor  Street,
Ottawa.

Port Arthur, ont.—The contract for the Hill Street Fire
Hall has been awarded to the Alberta Land Co. Price, $22,-
ooo. H. J. Powers, Engineer.

The contract for the twelve-room school on Prospect
Avenue, has also been awarded to the Alberta Land Company.
Price, $75,000-

saskatoon, sask.—Messrs. E. M. Joyl and Company have
secured a contract to supply 170,000 ties to MessTS. McArthur
and Boyd to be used on the Hudson Bay Railway.

Saskatoon, gask.—MessTIs. Hoge & Marr, have received a
contract to construct a moving picture theatre on 2oth Street
East. Mr. P. B Sommerfeld, civic alderman, is a member
of the companV.

stratford, ont.—At a meeting of the market and hall com-
mittee, the tender of Mr. William Daly, for the market shelter
at $12,070, Was accepted.

gte. Therese de Blainville, Que.—The work of installing
2 waterworks system to cost $75,000 for the Aqueduct Com-
pany of Blainville, Blainville, Que., is being done by the own-
ers of the company under the supervision of Engineers Quimet
and Lesage, St. Lawrence Boulevard.

Toronto, ont.—Messrs. JLE: Webb Company, general con-
tracting, have been awarded the contract for the masonry
work for the American Hat Frame Company, to be built at
the corner of Bathurst and Wellington Streets. Material used
will be concrete, pressed brick and steel.

West Toronto, ont.—Messrs. Orr Brothers have been
awarded the contract for the construction of a retaining wal
at Annette School. The cost of this work is placed at $7,125.

winnipesg, Mman.—The National Construction Company
have been awarded the contract for the erection of the new
law courts, their bid being $760,000.

winnipeg, Man. — Messrs. Clayton Brothers are the
builders and C. Bridgeman the architect for the erection ©Of
two large apartment blocks involving an outlay of $252,000

___’__—.-..—"_

LIGHT, HEAT AND POWER.

—

Brockville, ont.—The municipal gas and light committee
have recommended that a number of additional incandescent
electric lamps be placed on certain street COTNers; many of
these are to replace gas lamps now in use. Mr. J. H. Bry-
son is the engineer of Brockville.

Northern Canada.—Messrs, E. M. Joyl and Company
have secured a contract to supply 170,000 ties to Messrs. Mec-
Arthur and Boyd to be used on the Hudson Bay railway. The
contract calls for delivery of the ties early next October at
which time the railway contractors expect to be in a position
to complete that part of the road which is now being graded.

penticton, B.C.—The council of this municipality wil'
call ten.ders on a 200 h.p. Deisel engine to be used as motive
power in the lighting plant of the town.
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Toronto, ont.—If the approval of the Fire and Light
Committee is shown the Hydro—Electric Department will put
a2 few flaming arc lamps at the rallway crossing on Bay
Street.

Welland, ont.—A report states that the estimate of the
Hydro-Electric Commission for a lighting system for this

municipality is given at $45,000, inclusive of cluster lights,

e

GARBAGE, SEWAGE AND WATER.

PR

East Toronto, ont.—The ratepayers in a portion of this
section are petitioning for annexation and an extension O the
municipal water system. They claim their wells have failed
them.

Brockville, ont.—The municipal fire and light committee
have recommended that the mains in the vicinity of the
James Smart Manufacturing Co. be extended and additional
hydrants for fire protection be connected to the same. Mr.
J. H. Bryson is the engineer of this municipality.

saskatoon, sask.—The new system of lapsu water filtra-
tion has been given a try-out with complete satisfaction.

st. Thomas, ont.—The City Engineer has reported on
the cost of a proposed »o-inch steel water main from the water
works to Balaclava Street. He estimates the cost of this work
at $13,000. M. H. Baker, City Engineer.

Toronto, ont.—Dr. Hastings, municipal Medical Health
Officer, has reported on his requirements for the bacterio-
logical treatment of the sewage effluent. He has been in-
structed to install two chlorinating plants. There is a PIo-
bability of slow filtration beds being added to the equip-
ment.

. ew

BUILDINGS AND INDUSTRIAL WORKS.

PR

Berlin ont.—The management of the W. G. & R. Shirt
and Collar manufacturers will erect a new building during the
coming seasomn.

gerlin, ont.—The municipal council have looked with
favor on 2 proposed rubber manufactory. 1f this is Pro-
ceeded with two five story buildings will be erect:d and 1,000
h.p. required from the Hydro-Electric Commission.

Cuelph, Ont.—The Ontario Agricultural College officials
will erect two new buildings during the coming se€ason.

Edmonton, Alta.—Mr. Kenneth McLeod is having plans
prepared for a nine story office building to cost $500,000. MT-
John T. Gow, of Spokane, is the architect for this work.

Montreal, P.Q.—The congregation of the Church of St.
Irene will spend the sum of $125,000 on the construction of 2
new building. The Rev. Father Bereard is the rector of this
parish and the architects are Messrs. McDuff and LemieuX-

peterborough, ont.—The Board of Trustees of the Nich-
olls Hospital have decided to erect two new buildings. ODn€
being 0o x 4o feet will provide accommodation for 45 beds-
the other will be used for laundry purposes.

! Regina, sask.—The municipal School Board will
mit a by-law to the ratepayers calling for an issue of deber”

tures of $275,000 to be used for school building purposes:

saskatoon, gask.—Messrs. Adams Bros.” Harness Com-
pany, Limited, of Toronto, are planning to erect a 1arge build-
ing in this city. Mr. F. W. Adams, Winnipeg, may %
dressed in the matter.

gaskatoon, Sask.—The management of the King Georg¢
Hotel are preparing 1o erect a three story annex ©
Avenue. :

Tormorden, Ont. — The congregation of St. Andre¥ 2
Church have approved plans for an addition to thei 1
ing which will double the seating capacity. Mr. Fred. S®°.
is a member of the finance committee. Todmorden 18 nea
Toronto.

Toronto, Ont.—The Canadian National Exhibition
cured a permit to erect a $35,000 entrance to Exhibitio
comprising pylons and gates. "

Toronto ont.—The Municipal Works Committee h?;ér
adopted the so-called terrace route for the propose B!rhe
Street viaduct, as favored by the special committee: thé
estimated cost is $2,221,760. It will cost $8,000 10 make
necessary preliminary borings.
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Manufacturer of
Galvanized Wire
Machine Banded

WOOD
STAVE PIPE

CONTINUOUS
STAVE PIPE

TANKS B

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

5

:

g ; Full particulars and estimates

Site .. oS

i

3
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furnished.
48 in. CONTINUOUS STAVE LINE.

PACIFIC COAST PIPE COMPANY, LTD.

Factory : 1551 Granville Street, VANCOUVER, B.C. P.O. Box 563.
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RESERVOIR Fr:i'L

MIXER

1912

A MIXER is not COMPLETE unless it is equipped with AUTOMATIC HOPPER, AUTOMATIC POWER
DUMPING DEVICES, and built of STEEL and SEMI-STEEL as used in the

entire construction of our mixers throughout.

The famous heart-shaped drum turns the batch end for end very quickly ; this ensures positive mixture.

HOOTON & MOORE, u A. R. WILLIAMS MACHY. CO.,
613 Ashdown Block, > 15 Dock Street,

Winnipeg. St. John, N.B.
Head Office and Ware-rooms

LAVALLE-ROSS, 178 SPADINA AVENUE, :\;\ll(l;i’lI‘TLAUhFF:R BRO%V

Alexander Block, WORKS AT TORONTO. DETROIT MICH. .agauchetiere St., W.,

Edmonton, Alta. MITCHELL, ONT. BUFFALO, N.Y. Montreal, Que.
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Toronto, Ont.—A Dominion Government purchasing
agent has secured an option on property at the south-west
corner of Saulter Street and Queen Street East. it 1s said
that the property is wanted as a site for the new post office,
which will cost about $200,000.

West Toronto, ont.—The General Fire Extinguisher
Company has taken out a permit for a two-story warehouse in
Dundas Street near Chelsea Avenue. It will cost $40,000.

Wetaskiwin, Alta.—Construction work has been started
on a new factory for the Vulcan Automobile Company.

il AT

BRIDGES, ROADS AND PAVEMENTS.

—

Brockville, ont.—There is a probability of Main Street
being paved at a cost of $353,000. Mr. J. H. Bryson is the
engineer of this municipality.

Toronto, Ont.—As a means of lessening the traffic o0
Queen Street the municipal Works Committee have recom-
mended that Sydenham Street be extended westerly 10 Shuter
Street. The estimated cost of this work is given as $65,000.

Toronts, Ont. — The Works Ccmmissioner will confer
with the proper railway officials on the matter of construct-
ing a bridge over the tracks near the ferry wharves oa Bay
Street.

victoria, B.C.—The City Engineer will experiment on tha
dust laying properties of oil on the streets of this city.

———

FIRES.

Ccrescent Valley, B.C.—The planing mill of the British
Canadian Lumber Company was destroyed by fire. Crescent
Valley is near Nelson.

e sarI

TRADE ENQUIRIES.

—_—

The following were among the inquiries relating to Can-
. adian trade received at the office of the High Commissioner
for Canada, 17 Victoria Street, London, S.W., during the week
ending June 3rd, 1912:—

A Welsh firm of mineral water manufacturers desire to ap-
point as their agents a first-class Canadian house having
branches all over the Dominion. ,

A London firm desire the representation of a Canadian
wood pulp manufacturer.

A London correspondent 1is prepared to negotiate with
Canadian manufacturers for the sole right to manufacture in
the Dominion certain specialties in which he is interested, and
which include paints, enamels, s0aps, varnishes, soluble oil,
distempers, disinfectants, etc.

A North of England firm of glass manufacturers 2re con-
sidering the appointment of Canadian agents.

A London firm make inquiry for the names of Canadian
manufacturers of maple meat skewers.

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

A Nottingham company manufacturing laces of all classes
are open to consider the appointment of responsible resident
agents in the principal Canadian centres.

A Yorkshire company manufacturing wire for brushes,
meters, mattresses, cloth, and all purposes except fencing :
also wire ropes, twines, and engineers’ supplies, wish to make
arrangements for the sale of their goods in Canada.

el QDA

PATENTS.

—_—

The following is a list of patents recently issued through
the agency of Messrs. Ridout & Maybee, Manning Chambers,
Toronto, Canada :—B. R. Seabrook. tops for cans and the like
(case 1); B. R. Seabrook, tops for cans and the like (case 2):
J. T. Thompson, display devices: W. R. D Innes, railway
sleepers (tie) ; John Little, rail placing machine; Fred. Mec-
Rea Bawden. molds for pneumatic tire covers,

United States . Clifford Guise, swivel; George Fulton.
wooden floor covernea: H. E. T. H-ult~in. weight recording
mechanism H. E. T. Haultein, registsring  veighing  ap-
paratus.
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OBITUARY.

p—

E. H. Keating, former municipal engineer of T.ronto
and later general manager of the Toronto Kailway Companys
died at his home, 9 Castle Frank Crescent, Toronto, on June
18th last. y :

Mr. Keating was a native of Halifax, Nova Scotia, and
received his early education at the Dalhousie Univers.ty ab
the Chicago Academy, after which he studied engineering
under Mr. George Whiteman, Provincial Government Engin-
eer of Nova Scotla, and Sir Sandford Fleming.

In his earlier engineering carcer Mr. Keatiny was as-
sistant engineer of the Pictou Extension Railway i1 Nova
Scotia, chief draftsman of the Windsor and Annapolis Rail-
way, contractors’ engineer for the European and North
America Railway, N.B., assistant engine r of different div-
isions <f the Intercolonial Railway, division englneer in
charge of exploration for the Canadian Pacific, City Engimeer
of Hatfax, N.S.; and also engineer of the Halif.x graving
dock.

It was while City Engineer of Duluth that th: then
Mayor, R. J. Fleming, invited Mr. Keating to Toérsato to be-
come City Engineer, which position he held from 1802 tO
1898.

Mr. Keating was recently honored by the Institution of
Civil Engineers of Great Britain. e is a Past Presid:nt O
the Canadian Society of Civil Engineers, a members Of the
£ngineers’ Club, Toronto, and the American Society cf Civil
Engineers.

—-——

“ROCMAC” MACADAM BINDER.

Power was turned on at the new mill of th: Rocmac Road
Corporation at Thorold, Ont., last week and this firm is now
prepared to fill orders for Rocmac solutions made ia Canada-

Although distincily a Canadian Company, the Rocmac

Road Corporation has had-a mill in ozeration at Tonowanda,
N.Y., for over a vear, and has met with considerable success
in New York State. Originally Rocmac was an Eng ish 10
and was first laid in Halifax, Eng.and, on the Skirco:t Greer
Road, in 1907. The results on this fi-st road hav: been €X-
cellent, especially in contrast to an adjciniag len th of oI”
dinary macadam. Rocmac has a'so worn well on 1 ads 1B
the United States and Canada and has shown up particularl¥
well on a strip of road in Victoria Park, near th: Horsesho®
Falls, where it is almost continuously wetted by the spray
from the falls.

The chief difference between Rocmac and the ordinaf-‘;
macadam is in the binding matz21ial. The 1 quirements
a good road are far more exacting to-day than n Macadam
time, and automobiles require a dustless, dura.le “’."‘d’
formed with a binder which will not disintegrate 7 deterior
ate and which eliminates, or greatly reduces, maintenanc
charges. It is said that the Rocmac solution fulfils these€
requirements of a good binder.

/ The materials used in the construction of Rocmac a;‘;
limestone, containing a specified proportion of carbonateé iy
lime, crushed to pass a %" screen; any hard rock ordinalhs
used for macadam roads, preferably trap or granite O
known as No. 2 or No. 3, mixed in about equal proP°®
of each; and the Rocmac chemical solutions. e
The method of building the road is to form a “.mmx his
thoroughly mixing the limestone dust with the solution &, = o,
matrix.is laid upon the road and the macadam 1S P"‘Ced ;‘:115
on th: top of it and rclled in until the matrix entirely
up the interstices and comes to the surface. th
When the road has become thoroughly P“Ck(d ryviﬂg
rollers, a grout appears from the mairix below, o
that all cav ties have been fill d. A thin coating o1 .
is spread over the road to absorb the excess of 5olunonq o
to form a cushion for the horses’ feet while the P8 tjon:
setting goes on. Traffic is nct impedaod during constr tains
The Rocmac solution is a «'lico-saccharate. t cof sul”
no asphalt, pitch, tar or oil and is entirely harmless CetioP
rounding property during the layng oF after the oM vege:
of the road. There is no unpleasant odor or damafe ‘3 whe?
tation, v hicles or clothing. The sutface 0 the 1034 toad.
finished has the aprearance ¢f an or ‘inary macd an appre
A point in favor of Rocmac which will ke lh""’“‘h
ciated by Canadian en-i‘rers in som*® S ctons of t
try is that it can b2 laid in any wea her.

rtions
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URRIGATION SYSTEMS

The Largest Direct Gonnected Gentrifugal

Pumpigg Unit !_l_l British Columbia.

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

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 iquwia ent
|bs. per square inch. 1t 18
sovenalis ; gbase with a 300

mounted on a common sub- ]
h.p. type “B,” Fairbanks-Morse squirrel cage,

induction motor, 2200 volts, 60-cycle, 3-phase,

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.

The Canadian F. airbanks-Morse Co., Limited

Fairbanks Standard
Pumps
MONTREAL,
CALGARY,

Safes

OTTAWA,

ST. JOHN,
SASKATOON,

Scales, Fairbanks-Morse Gas Engines

Vaults

WINNIPEG,
VICTORIA.

TORONTO,
VANCOUVER,




No. 122, of Namaka, Alta., re mail service by C.P.:R:
16272—March 16—Directing C.N.O. Ry o construct foot subway of con-
crete through Property ot weaf and Dum Insutute at stauuvl =o9¢ near

“1-2 .Georgc V., Chapter 22, Section 10" for “8-9, Edward VIL, Chapter 32,
Section 10” in recital and operative parts of Order.

Sask.
16649—May zq—Authorizing Kettle Valley Ry. Co. to cross highway at

16651—June 1—Authorizing C.P.R. to construct three spurs into premises
ock Yards Co., Toronto, Ont.

ay s0—Relieving v.V. & E. Ry. (C.N.R) from erecting and
fences along certain portion of its line.

of Union St:
16652—M

ay 3x—Authori1ing city of Hamilton to construct subway under

sl B CANADIAN ENGINEER

Ry. about mileage 185.5; and approving location. from mileage 192.83 tO
222.79, Alberta. o 16677—J un'

location of junctions with C.N.R. and interlocking signalling system to ben'reen

govern movements over tracks of 2 Cos. joint shops at N

16667—May 3

and 6 p.m. daily,

way Co.’s tra

e 5—Authoriz

193.5» Range 6, Cassiar l?ist,

Current Line 2

cross with its

at intersection of

jockers to be installed, etc.
16702—June 7—Directinz G.

International Boundary with exception of

1—Directing

3 highways in

Atlantie, Quebec & Western Ry.,
ew Carlisle, Que.

eans

21st Street,

C.P.R. to ins
in village of Hartland, N.B. within 60 days
20 per cent. from Railway
uthorizing Vancouver,
te their trains over &

proving location ©
i 6.7 from Celn
of an overhead bridge the Thur
Cement Co.

G.T.R. to compensate existing land:

Belleville, Ontario.
16273—April g—Approving revised location of C.P.R. Lacombe Easterly 16668—June 1—A
Branch, mileage 10007 to 146.10, Alberta. and C.P.R. to opera :
16274—April o—Authorizing C.P.R. to reconstruct bridge No. 30.5 ot its couver, B.C., without stoppine.
Temiskaming Subdivision. ) 16669-70—May 30—AD
16275—April 11—Amending Order 15995 of Feb. 16, 1912; by substituting Western Ry.. “P.R.) front
authorizing it to cross by m

ing G.T.P. Ry.

.C.
ocation and detail

electric railway the tracks of

Volume 22.

tall standard gates at cro

74
ORDERS OF THE RAILWAY COMMlSSIONERS 16661—May 31—Dismissing application of C.P.R. to construct its Lamb:
ton to Weston Line across certain highways in Twps. of York and
OF CANADA. Etobicoke, Ontario.
’ 16662—May 31—Dismissing application of C.P.R. to construct Lambton
to Weston Branch to connect with Toronto to Owen Sound line near Tor-
. : onto, Ont. ¢
EfaChdweek on this page may be found Summan.es ;6663——M 1—Refusing application of C.P.R. for branch line from its
of orders passed tr)y _tbe Board,qf Railway Commis- Toronto to London line to connect with Toronto to Owen Sound line near
sioners, to date. This will facilitate ready reference Toronto, Ont. ; :
and easy filing. Copies of these orders may be 16664—May 3o—Aulh0rizing C.P.R. to take lands in civic St. Andrew’s
~ - 2 Ward, Montreal Que., for railway purposes.
secured from The Canadlan Engineer for small fee. 16665—May ,;;z—Or:iers that crossing © C.P.R. of Dovercourt Roqd,
g Torontp, be protected by day and night watchman, one-half wages by city
16270—April 1 Dismissin licati £ of Toronto and one-half by C.P.R. :
re L.L\Z.x(. fmnch‘rﬁue passlengge:pseﬁ;?c:n of towss of Battleford, Sask. ) x§666——]une ,.;—Authorizing G.T.P.. Ry: to open for carriage .oi' traffic
16271—April 10—Dismissing complaint of Namaka Farmers’ Association its line from mileage "o to 164 east of Prince Rupert, B.C. limited to
- speed of 25 miles an hour.

, to be operated between 7 a.m.

Grade Crossing Fund.

Westminster & Yukon Ry. Co.

rossing at Burrard I

nlet, Van-

£ Campbellford, Lake Ont. &

to Ccross highway

G.T.P. Rv. at Spruce

with Short and Nelson Avenues;

. . X lk
N. Ry. to fence its right-of-way ﬁomgfotenly

and Quebec Orienta

where it skirts the

(ay tu mieage 123, an

low Rail-

i T N 2 g 16671—June_1—Directing owners on
5 ‘,6’(’,,6,1.’}{9”1(:1]’{ CP"S;;’““’Eg eﬁgcll\e datesdoé ‘\b['C‘R' Tmﬁﬁ’ CRC’ No. cither side of Ferguson Avenue, Hamilton, Ont., who were owners prior to
R7§, CR C., 1\i0' 5(;5 z; ahl:gzlédagyaénuznp CNO f's‘;pd%ancg;gl ,r::teasbazg establishment of Cannon Street Yard, or to have option of purchasing
.R., CR.C, f 5 2 ; i - < Ay
oy voal, Niagara e ontion o i poiite, . Za‘.,rze outright, etc. Application, city of Hamilton 1€ shunting on Ferguson
16277—April r11—Authorizing South Ontario Pacific Rly. Co (C.P.R.) to . 7 i
5 < s . e 16672—June __Authorizin C.P.R. to open for carriage of traffic second
construct 1ts Guelph Jet. 10 Hamilton Branch underneath power Wires o main lzne Jdoubl?‘: track iromg St. Martin’s Jet. to St. Therese, distance of
Hydro—Electnq Power Commission at mileage 13.32» from Guelph Jet. g.a2 e A ] 3
mdlgzggrpg's?'—éfpg‘{?gh léc;"w":.s of 8 G.T.P. Ry stations in Coast : 16673—.]une 4—Authorizing G.T.P. Ry. to construct two spurs t0 serve
16279—Aprill ::f—;{uthr;rliszingogn’lr% B €0 .. 10, operate trains over Alsip Brick & Supply o P e 5 d d high t
. . & . ey P T 2 4 o= = izi o e Y i i &
crossing of its Melville-Regina Branch with C.P.R. Main Line in Sask. ac- milex:g? sg:neAfbeﬁ:thonzmg G Ry ETR S ARy
. 3 . ol
coul:té;s‘::_i‘g‘;‘;}i‘lﬂ;l‘f:'gggffg' Rl e oy o ¢ C.N. Alb R 16675—June ;—16676—] une 4—Authorizing G.T.P. B.L. Co. to cross two
23 P pproving location OF %-7¢ erta Y. highways on its Biggar-Calgary Branch, and to divert road from mileage
ileage 166.01 tO 192.83, and to occupy portion of right-of-way of G.T.P.” 36.4 to 36.8 on Sta Regina-Moose Jaw Brancn.

at mileage

. 162?:—S-A“[;ril 12—Authorizing C.N.R. to construct bridge across Pembina Y6678—June 4—Approving plans of G.T.P. BL. Co
1 . - A K. o dae
s it lffAJ,?;of?Zp - 8 a7 tochtion M CNO. Ry. in T £ station_at Bardo, on s Tofield-Calgary Branch.
Ferris, Distp of Nipissing mgileage 3395 t: l:;:) 72 RO Ry 38 TUP: ° 16679—]june 5——Authorizing G.T.R. to 5onstruct siding into premises of
A N : s 5 ri 1, Que.
16284—April 12—Authorizing C.N.R. to construct bridge across McLeod Canada Brick Co., Ltd., near Montreal, g
Riverﬁ, sin v.lAeSt'lhalf i\f ts}fc.' 33 TE/p, 52 ]lz g,b},\,'. s M. TR 2 Distmﬁgc:—a-gu\;it:;‘—g:;hog:ltrgioG.T.R. to reconstruct bridge 4.90 OB 16th
16285—APpIiHl 10— uthorizing Esquimalt anaimo RYy. .P.R.) to take = f A 5 et 1
l“a_nd: for aa}l?va}\lyscplurp%ses Lots s4 and 55 of Lime Bay, Sec. 31, Victoria acr;ggsizyg{reiz—é;ﬁ;zggng nf"T'R‘ to construct 3 additional tracks
est, in Britis olumbia. i s oo .1
—Apri ot -89 + s 16682-83—June 4—Authorizing GITR: to construct siding for Bronson
s u:62f86‘87h A%ﬂ. lé 'xﬁzsg"l g fo-Authotiigy C.R.R, _to gonstrocy Company, in]Ottawa, Ont., and for Dominion Flour Mills Co., Ltd., Mont-
SI:. Bsonc;}’a::ce Mas:lp fnc \;V ll . :md &%{Pbercco'&},;d” ?tWPTHSh' Loé !30' f’/!’ real, Que
g 8 .; for olverton illing Co., Ltd., 2 olverton, Ont.; for S : % . A £
I';I. f{lltoﬁ & Son;. city of lex;x‘mﬁcg, Man., and for Ballast Pit, near Mar- tranls?e? trJa tr‘x(e amﬁi}ndﬁfn ““é‘;c lgzldeg“:g;o:?lﬁa;“::, :g:n completion o
uette, Man., an to cross 4 Dig ways to same€. e < - At ur
sxﬁzgo-—.l’&rpnl u—éiuthorizing C.N.R. to cross public _road between S.E. “mﬁﬁg:f;{}‘:: 4‘:Sranst;xe\g0:;;:nlséggg toAprC.lj.(;R.‘gf‘zr construction of sp
7 14 = A s . 10, A
: e6c. 13' .A:W"IZm If\“f: " 'Of SECNJJ, L1 et Vgt P 16686—June 7—16687—-]\me 6—Authorizing C.P.R. to construct spur for
. CA uthorizing C:N-O. Ry. 10 cross public roads ke Frank H. Wile in Winnipeg, Man and for Hub Roofing and Cornice
Twp.Gof Fitzroy, goufnty Carleton, Ontario. Warks o Sa)s'i(atoon Sagk ’ -
I 203-94-95-96— pri 12—Authorizing C.P.R. to reconstruct § bridges on 5 A S s 4 .
lcs_ndLeod, Sherbrooke, Ottawa, Mountain and Farnham Subdivisions, “ggss—}zzz 85_—?\!:1‘:;%‘::51 gloc(::a{;o]x; °tf0 Ccfn}:“ usc!tat;(;:ra;ofalsﬂa(;io%\.ac{ Poks
Bl:idze No. 544 Muskoka Subdivision, Bridge No. 92.3 Boundary S.D., and Tand Cacgment Co., Ltd., TWP ot 'Brm'“ Bruce County Ont., (near Hanover:
ge 54.(;\0:5: nev‘; c‘}x‘t McLeo% S.D. ) e Co., s - ) , »
16297—April 12— uthorizing Twp. © Roxborough "to construct highway o ok s 2
across C.P.R. near Mountain, Twp. Roxborough, Ont. : { = i’g’?ﬁ:‘{;‘;kE;f}iug’:gszéﬁgslﬁ;ggéio:; reconstruct bridge 86.1 and 57-9
Canladdinn %‘;nr:m;’—cﬁuﬁf:&lmevis&%fé 'tf/[aion“mc‘ spur into premises of 16691—May 4—Authorizing C.P.R. to construct branch line to premises
4 - kg ’ . d o=t o e
& 16299—April 12—Authorizing C.N.O. Ry. to cross public road between e vyg:g‘:liejiniug_p_‘xuglo‘;;i:{:d"Cvg"gxﬂeog’rclz{o:‘:‘mct bridge No. 113.5 0B its
onsé : a.n: 2',l Ot(axa i 45 ’I‘;wp lNepfean, Chi A el Dut Cascade S.D. B.C Divisiong ik g
16300—April - 12— pproving etails of structure to be built by G.T.P. e AN Y Lo . 3
B.L. Co. authprizcd by Order 15088, Oct. 13, 1911 7 { of 11{5259;5—%:\:’::(4—311;?:;;2;5 (O::iacr’m Ry. to cross two highways 11 Twp-
ﬁonlﬁsS;’;};ﬁPfg ;R—Auls}!%:'(liz'n'\g C.P.R. to construct bridge 653 over Irriga- ‘669"_1““ );——16695—june' 7——Auth;>rizinz Campbellford. Lake OB%. aud
, Calgary Subdivision. 5 y 2 . £
il 13— i 3 Western Ry. C.P.R.) to take ossession of portion of C.N.O. Ry. right-0
mﬂigiio:i:: anl:a:laesAE? rlg:;oge bgl.xlpatw :rfdrwgi’nan%'r?l);n; fpg:sn agagg(cz},N},Rg;). way :t mil};aée 79.5,) in T\:p. gf Sydney, Ont‘?, and approving .rezised locl;
pare and iI:sue1 tariffs of tolls. ; J : " g ;i)%x;hfar':mor:’:l:sge 140.63 from (Glen Tay) to mileage 147.89 in County ol
16303—Apri 13—Authorizing C.N.O. Ry. to cross public road between ’ ‘ n ¢ . n-
Lots and Con. § 16696—June 7—Approving revised location of C.N.O. Ry. through U7
A ol vl ot of Marcly £ Carleton, Ont. surveyed territory, Dist. of Thunder Bay, mileage 142.8 to 148.4, from port
16648—April 33—Approving location of C.P.R. freight shed at Saskatoon, Anh!:gw—-]une —16608—June 6—Authorizing C.N.R. to cross 2ol 308 Gwift

Saskatchewan, and with its MacLeod-Calé"'y

mileage 10.5, northwest of Penticton, B.C. Branch, 24 highways in Alberta. | g i6

e May sg—Authorizing Kettle Valley Ry. Co. to cross 6 highways t66g0—May zi—Authorizing O of Hamilton to construct Dunst

in the municipality of Summerland, B.C Road across spur of T.H. & B. Ry. to
16700—June 1—16701— June 4——Authorhing city of Edmonton, Altanand

Ve

half inte™

G.T.R. near Sherman Inlet, (Birch Ave.)
16654—May 20—Authorizing G.T.P. Ry. to construct branch line into River, etc, Complaint. Board of Trade, Elko, B.C. pwa?
Secs. 18 and 7, Twp. 83, R. 23, W. 4 M. 16703—June y—Authorizing Government of Alberta t0 construct hif
16655—May q1—Authorizing C.N.O. Ry. to construct spur from point on across C.P.R. on north boundary of N.F. % S. 3 T, 39 R. % W. 4 B idge
joint section of C.P.R. spur in Parry Sound, Ont., into premises of Canada 16704—May j1—Authorizing Montreal Tramways Co. to reconstruct
Chemical Co.’s smelter. over C.P.R. near Blue Bonnets, Que. into
16656—May 11—Extending until Oct. 1st, 1012, time for installation of 16708~ Tune s—Directing that Order 16470 May 10, 1012 be put
tnterlocker by 'C.N.O. Ry. to cross C.P.R. and G.T.R. near Ottawa, Ont. effect by Railway Companies not later than 18 Tuly, 1012 058
See Order 11386, Aug. 6th, 1910. 16706—June ¢—Authorizing Peterborough Radial Railway Co. to €
16657—May 30—16658—Mav q1—Authorizing Campbellford, Lake Ont. and Cc.P.R. and . on Park Street, Peterborough, Ont. Lini
Western Ry. to cross C.N.O. Ry. in Lot 27, Con. a2, Twp. of Pickering, 16707—June 4—Amending Order 16451 of Mar. 6 171% to "‘"?.ﬂwhert
Ont., and Pointe-Anne Railway Co. (Canada Cement Co.) in Lot 15, Con. 1, words, ‘‘forty thousand pounds” for words “thirty thousand p0\lﬂd9v b
Twp. of Thurlow, Ontario. Interlocking plants to be installed. they occu in said_Order. ch"“
16650—May 10—Approving location of Campbellford, Lake Ont. and 16708— q1—Directing T.H. & B. Rv. to protect Walnut Street
Western } (C.P.R,) from mileage 72 t0 7545 Ontario. ing by day and night watchman; gate question reserved. ent
16660--May 27—Directing C.P.R. to file within go days plan showing g—Recommending to the Governnr-in-Council\ g‘?lt::';‘d 4
al

ssing

o to




