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PART 2.

The Strauss Bascule span of the National Transcon-
rulrllta‘l Bridge over the Red River is of the so-called Heel
of g °" tyPe, the Main Trunnion being placed at the heel
Whole moving leaf. Plate No. 3 Sh0W§ an elevation of the
Shres: Span and Plate No. 4 indicates in a general way the
€S and material of the more important parts.
bridg:h,tive to the D.L. pier reactions in jchis type of
5. 1t should be noted that since the moving leaf is at
ly 1, Mes perfect-

tine

It follows that the pier reactions due to the weight of
the moving leaf and the counterweight are vertical. Further-
more, they are constant during the opening and closing of
the bridge. Owing to the fact that the four pins, main
trunnion, counterweight trunnion and first and second link
pins are located in the cornmers of a parrallelogram, the
angular movements of the moving leaf and the counter-
weight are the same, and as the weight of the moving leaf
is as much small-
er than that of
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erclgon at the front
we-’ And the
’rllght of the en-
the Sthture iS,
yerefore, carried
Diertshe two tower
ne s —STegard-
in

BRSO the gape
Weigy DUCity the
elght of the

the counterweight
as the lever arm
of the Ilatter is
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of the former, it
follows that the
centre of gravity
of the system as
a whole is not
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the operation of

Coyp ! the bridge, and,
ang tel;wzlght link therefore, the pier
Stryg, 3 Perating reactions cannot
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weight trunnion pier equal to the weight of the counter-
weight.  If, namely, the bridge is open to such an angle
(about go degrees) that the centre of gravity of the moving
leaf falls directly over the main trunnion, then at the same
time the centre of gravity of the counterweight falls directly
below the counterweight trunnion; the trunnion reactions
have no horizontal components and it becomes evident that
of the two piers the one carires the moving leaf and the
other the counterweight.

In considering the reaction on the main trunnion, we
note that the moving leaf is subject to three outside forces
only, viz.:—
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1. The weight of the moving leaf, which is a vertical
force passing through the centre of gravity of the moving
leaf.

2. The link stress (link pin reaction) which passes
through the second link pin and which coincides in ‘direc-
tion with the counterweight link. Since this pin is con-
nected at both ends and would not be in equilibrium under
any other condition.

3. The main trunnion reaction.

Since the bridge is balanced this third force must pass
through the point of intersection of the two others. When
the bridge is closed this point of intersection falls near the
centre of the span and somewhat below the bottom chord
and the D.L. main trunnion reaction is, therefore a force
which passes through the trunnion and is directed towards
the point of intersection, while the moving leaf butts against
the trunnion in a direction that is inclined slightly upwards
and towards the tower. It follows that according to the
design the base (or body) of the main trunmion bearing,
which is rivetted to the heel of the bascule truss, will al-
ways bear against the trunnion, which is keyed to the tower
truss, and that the cap on this bearing might, therefore, be
omitted if it were not
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are made up of five panels, the one next the main trunnion
being 30 ft. 10 in. and the other four 24 ft. 8 in. teachy ma!“
ing a length centre to centre of 129 ft. 6 in.  The cuts 3
the floor of the bridge are made at the front end of the
bascule and at a point a few feet east of the -main trunniO_nv
so that the floor of the moving leaf will in both cases Lift
from the fixed floor when the bridge is opened. The end
floor beam at the trunnion end is set 6 ft. 2 in. east of the
trunnion, making a span for the stringers in the end pané
of 24 ft. 8 in., or the same as in the other four panels ©
the moving leaf. The front end of the moving leaf is ¥¢
ceived when the bridge is closed on two cast steel pedestals
securely anchored to pier No. 4. These pedestals hav®
tapered cast steel guides fastened on top of them so that
the span descending to its horizontal position is brought
into perfect alignment with the rest of the bridge. Ther®
is no dead load reaction ‘at this end of the moving leaf
the span is latched to the pedestal to keep it in positio™
There is a latch on each side attached to the ends of the
trusses and operated by an electric motor fastened to the
bottom chord.  The latches can also be worked by hand.
The moving leaf and the counterweight are support
on a triangular towe

for practical reasons
( lubrication, etc.).
This also is shown by
analyzing the stress
in the truss members.
The D.L. stresses in
the four members in-
tersecting at the hip
point (2nd link' pin),
including the end post,
are all tension. Of the
two members intersect-
ing at the main trun-
nion, the D.L. stress
in the end post is ten-
sion, as stated, while
the D.L. stress in the
bottom chord member
is compression and the
resultant of these two
forces is a force in-
clined slightly upward
and acting away from
the moving leaf against
the tower, which again ;
produces a reaction from the tower, as described above.

The L.L. zeaction on the trunnions and the L.L.
stresses in the truss members are in no way different from
those in an ordinary truss. The thrust of a train (breaking
load) coming from the trunnion end of the bridge, howev_er,
will tend to push the moving leaf away from the trunnion
(that is, produce bearing on the cap of the trunnion box
and tension in the cap bolts), but in all cases so far in-
vestigated, this force has not been sufficient to overcome
the D.L. going in the opposite direction, and it could in
any event be properly cared for by making the cap.suffic-
iently strong.

In designing the bascule span, the regular Dominion
Government stress of 16,000 pounds per square inch for
tension was used, but compression stresses were not allowed
to exceed 13,000 pounds per square inch, and stresses, either

tension or compression with the bridge moving were kept

down to 13,000 pounds per square inch.

The moving leaf spans a clear waterway of about 110
feet, and in general outline it resembles the four 150-ft. fixed
spans between the east abutment and pier No. 4. The
trusses are 32 ft. 8 in. deep centre to centre of chords and

Fig. 2.—Portal and Machinery of Moving Leaf, as Seen
from Counterweight Tower,

spanning between pier®
No. 5 and No. 6, 2
distance of 4o feeb
which is the horizt)ntal
distance between the
main trunnion and the
counterweight tru?
nion. The vertical
position of the €98
crete counterweight =
governed by the height
of i 220 ifts | 610 cleal
beneath it, necessary
for trains when the
hridge  is - closed. i
horizontal distan® =
from the counterweight
trunnion to the centr®
of gravity of the
counterweight, is 8%V
erned by the necessity
of its swinging Cl‘?ar
of the top of the fal!s
when the bridge 15
open. As the two link pins and the two trunnions form t8°
four corners of a parallelogram the angular motion of A
counterweight will be equal to the angular motion ‘Of 1
moving leaf, or 8o deg. 30 min. when the bridge 15 fu p
open. The line joining the main trunnion with the Centd
of gravity of the moving leaf will point slightly upwar®
therefore the line joining the counterweight trunnion‘ iy
the centre of gravity of the counterweight must point slig ot
downward and the weight of the counterweight is gred 2
than that of the moving leaf in proportion as its leveras
is less.

As will be seen by referring to Plate No. 3, the
of the moving leaf and of the counterweight frame 1
set with their centres 31 ft. 3 in. apart centre t?
transversely. These bear against the main trunnio
counterweight trunnion pins which are at right angles
the centre line of the tracks and span, a distance Oflst c'
o in. transversely, their outer ends being supported O% 56
trusses of the main tower, which consequently are spac the.
ft. 3 in. apart centre to centre,  The inner ends °f-in'l
main trunnions are supported on auxiliary shoes 20 ft. 3 at
apart resting on pier No. 4, and the horizontal cqm???e.--'

o trusses
tself aré
centr
n and
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of the thrust on these shoes is resisted by a girder with
OTizonta] weh o ft. deep extending from the back of the
SN0es to the first panel point in the counterweight tower.
€ inner ends of the counterweight trunnions are supported
o0 auxiliary posts 26 ft. 3 in. centre to centre, carried on
.a, CT0ss truss 4 ft. g in. deep centre to centre of chords
Spa-.nnin'.g between the main vertical posts of the counter-
4we1ght tower. The horizontal component of the thrust on
_t'ese auxiliary posts is resisted by an inclined truss span-
.;‘;;1’3 between the inclined top chords of the tower. The
T is divided into three panels, two of 12 ft. 6 in. and
::fn"_f 15 ft. o in, the long one being next the counterweight
niOann- The vertical distance centre to centre of trun-
Cent: and consequently the helgl.lt of the tower centre to
he ; 1S 40 ft. 3% in. The stringers an.d floor beams of
00r are similar to those of the moving leaf, but the

t0001- beams are longer owing to the greater width centre
Centre of trusses. On account of the great width and
sti'?frt _Span,_together with the presence of the horizontal
fhing girder, mo bottom laterals were deemed necessary.
ac;o;nain verticals are stayed against vibration and wind
Crete b_y a system of wing bracing anchored to the com-
fro mer v ft, 2 in.
@ the C.L. of the
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cement, three parts sand, and five parts gravel, and was
found by trial. to weigh 141 lbs. per cubic foot when dry.
Four large pockets were left which, after the concrete was
dry, could be either totally or partially filled with concrete
adjusting blocks weighing from 350 to 700 pounds each.
As finally calculated, the total weight of concrete necessary
was 1,756,000 pounds, so the dimensions were arranged to
provide for 1,656,000 pounds and the pockets, if filled,
would give 200,000 pounds extra, Thus the bridge would
balancé with the pockets about half full. — Tests on the
bridge since completion prove the assumptions to have
been substantially correct.

The main trunnions are  turned pins 16%% inches dia.
They are supported on built shoes and are keyed to cast

" steel collars which are fastened to the shoes with turned

bolts. The thrust from the moving leaf is applied through
a cast steel box, bolted between the gusset plates of the
moving leaf which in turn are stiffened up with radial dia-
phragms. The steel box has a cap fastened on with six
23-in. studs, and is fitted with a phosphor bronze bushing
to take the wear. Lubrication takes place through the
counterbore of the trunnion, which is connected with the
surface of the pin by
these canals, and there

;;ussps Withlfour 3%4-
¢ ohchors running 15

to the masonry.
3 ri base of this wing

€ Tests on a grill-
atgelogfl five. 24-in. I’s
iy bs., 13 ft. long,
- N Uous wunder the
'Dos:e and  the main
age’ 2nd this  grill
'the’,ﬂ.le anchors for
‘alsg ;Vlng brace and
“Chorg Our 13.in. an-
the G.feet long for
Main  post were
While the masonry
being built, the

i

Set
Wag

are no grease cups in
the cap.
The counterweight
trunnion is a 22-inch
~ turned pin, keyed to
the counterweight
frame. It is reduced
to 18% inches at the
ends where it runs in
cast steel boxes resting
on the top of the
tower. These baxes
also have cast steel
caps and compression
grease:_cups in the
caps.
The stress in the

‘Srillage bei counterweight link will
‘Beddeq iy thmg A vary. from  zero when
flugy on tope;incret.e i the centres of gravity
Sty . The main ; .

.oﬁnnlon shoes of the Fig. 3.—Looking from Counterweight Tower Towards Mov- of the: moving leaf
B St tukees and the ing Leaf. Showing Erection Traveller About to Raise amd ‘the counter-
.auxiliaxy shoes irest: on cdunterwelght Trunnions to Place. weight are respectively
“longi,a: - directly | above and

. Ing . .

'8irge e directly below the trunnions to a maximum when the bridge

Stiﬁe;S I5 inches deep, built up of plates and angles with
leq €IS, these in turn resting on two grillages, one under
lo ,tmnnion composed of six 18-in. I’s at 65 'lbs., 10 feet
% %~i,nnmning transversely. Each shoe is anchored with f(r);lxr
“buiyy .b'olts running 11 ft. o in. into the masonry .andl e
*While 8irders, grillages and anchors were all 'set in ‘place
the concrete was being built, the tops of the girders

Ush with the top of the pier.

»teri 'lI'he Counterweight frame is of the dimensions and ma-
Weig M0ted on Plate No. 4. The joints at the f:ounter-
Wity b t-runmon and the first link pin were well remforc?d
;g;uését 3tes to take the bearing of the pins and the main
Memy Plates were extended beyond the sides of thei main
‘angles‘rs’ the outer edges being reinforced by stifiener
Plage 1 UIVed to conform to the outline of the:plate. (See
Shoeg ao_ 3:)  This was also done on the main trunnion
«'we'ilght- I‘ld.on the moving leaf at the second link pin. :I‘he
Wag g a0d position of the concrete in the c.ounterwglght
N 't"h'e‘?,a Y carefuily' calculated from the shipping weights
aug th ATIous’ nembets composing the counterweight frame

e o e , ;
MOving leaf.' The concrete is composed of one part

H ein‘g

is closed. The link pins, both first and second, are 8
inches dia. Inside the gusset plates of the trusses the pins
are surrounded by cast steel collars 19 inches dia., bolted to
the gussets, The link bears on these collars. . The ends
of the link are fitted with cast steel bearing collars and
bronze bushings lubricated from compression grease  cups.

The bridge is operated by an operating strut pin con-
nected to the top chord of the tower at one of the inter-
mediate panel points.  This strut has bolted to its under
side a cast rack which engages a pinion on the moving leaf
near the hip joint, the pinion being held in mesh with the
rack, by means of a carriage with rollers bearing against
the top and bottom flanges of the operating strut.  This
pinion is driven by means of- two 4o h.p. electric motors
and a series of gears that are very clearly shown on Photo
No. 4. The portal at this end of the moving leaf consists
of two girders, one with a vertical web and one with web
inclined at the same Slope as thé post, as shown on Plate
4. From the bottom' of  these two girders a platform is
cantilevered out towdrds the counterweight tower and the



i

THE CANADIAN ENGINEER

| 3
i L
$
Zi-51 9NIovEg o
- 8 o
|EINER BINEE
w E B
N i i EA £y (K3
-l & o a= .
3 1 3| & §:.$ g
2 5 oy o] -
| 2 b = 7
il = ‘o KR
';l - Fooiug 0% 7 o o
A - . N, | L
7 E: i 3 | = SN o
7 4 M 2 | 2 iz b
) 3 uld X324 |, &F z
3 A\ | o A2 | = s
i 5 d~ | 3 . 83 g5
(R 11
g % w 9
11=Z1-51 ONOvag 9 £
g [ o
g g £y 3
‘{; g: 23 r» v
3 3 83 EdY
oG 08% SR
= '
3 b=
| 2| »
s 5| < o3 LI
S w Y
'L' B w3y 0P
] Em“‘
v s
g a2 i =
3 23 v 3
b S= o ®
/ & v_\' B G
00957~ o
; T | 4o
1 b
& TE-
-—
3 B
8 % R 3 1
8 I, 3
H § % E
: 5 ¢ y b g
WA v 3
» L T
. F T 24 0 sid §791°7 2
- Bla b Sy
5 Al d =
B AL 3 a
= 0N 2z ”
& bl | & o' 2
¥ W &g - (I
1 F3 \c\.;@ .;" o a LT
W i 3
4 9 -
g M
fl e
005L6¥~- v ; 9
R 3 LR O SlRa i
3 B ]
& a 5
3 F E
-
i 232 L 8
el A
235 ~
SO0 Tt 2 Lol I @
a4 - Lo
: i
3 if
5 T 4 A / 0059LY~
SgJ O7E: [
3:- & 4 g A \ T .“..J DX
\ 3 £ F S
G
N b T
ol B
P
3
v - o ALt
AT~ Sy
£ ,\'ﬁ' ‘:‘&\d’ G s joposumy
& 1
= t
\ & < [N
D 5| u3id ©D g -
) § et R
—sws e 3 7
i o 4 } -t )
&
= o -
! .- <
% : Fomrt
4 57 H
: $ Ji =i
A = B O > 3
El PO L s o
- 7, ~ L~ i
A bet ‘o o H§3aa
i P 2N 1Y 2
9 g{.ni - .‘:5 =3 AT L)
s "‘- o k -
¥ - r % '\;‘ 2. 83 . 3 ::‘
2%, <] < 35 L
"'\:-"d’ - =2 05 Pyt T
L5 inee e 3% E:
W 3 tg ”',::-,, )
ooosioie  N]™ ovoteols ¢ o
o I
] T 10
~i| Wiyt
M~ Y
- oot
e
P
| 24
|
|
|

Built by Dominion Bridge Company, Limited.

Plate 4.—The Strauss Trunnion Bascule Span of the Réd River Bridge for the National Transcontincntal Railway.,
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machinery is carried on this platform and
the portal. The lubrication of thiS
machinery was arranged so as to be ef-
fective at any position of the bridge. Thé
bridge can also be operated by hand fro®
the lower deck by a chain.

The operator’s cabin is situated on the
south side of the bridge and rests OP
brackets that cantilever from the outsid®
of the tower truss almost directly over the
main trunnion. It is indicated on Platé
No. 3, but has two stories: instead of, only
one, as shown on the plate. The upp®*
story was added to accommodate the stOF
age batteries to operate the electric int€¥
locking signals controlling the approaches
to the bridge. It contains the switd’l’
boatds from which are operated the mal?
driving motors of the bridge, the moto
for the latches on the toe of the movité
leaf, the brakes, etc. ~An automatic ¢
out is arranged to prevent the bridge fro®
opening a greater angle than 8o degre®
30 minutes or the fully open positio®
Automatic 'signals indicate for the railwa_y
and for navigation, when the bridge B
open and when shut.

Since the first four heel trunnion ba%
cules were designed, namely, the
River bridge, the Cape Cod Canal baS‘:llle
for the New York, New Haven and Ha™
ford Railway, the Illinois River bridg®
for the Peoria and Pekin Union Railwal’
and the Ashtabula Harbor bascule for *
Lake Shore and Michigan Southern REI
way, a change has been made by Y
Strauss (Co. in the design, putting the
tower trusses in line with those Of 8 p
moving leaf and counterweight frame,
obviating the necessity of long trun®!
pins spanning between two shoe€S .an
simplifying the details generally. It io
be stated here that the Baltimore and Qh’a
bridge over the Calumet River, which lshe
235-foot double track bascule, and *
Canadian Pacific bridge over the Sault S“;
Marie Canal, which is a 336-foot SiZEC
track span, are respectively the 1°ngei
double track and single track bascules
the world.

Erection was begun from the €a% o
of the four r150-ft. truss spans an< ‘;ia.
tinued westward till the bascule, th¢ *
duct, and the spans over  Notré coids
Street and Water Street, were comple (a0
the spans at the east over the Canadlin
Northern and Taché Avenue being puttter
last. The erection scheme will be e; ;
understood by referring to Plate N.O' “ of
the issue of Zhe Canadian Engint
April 18. The material was deliver®
rail on the Canadian Norther?
cldse to the east shore of the R Jeve
From the cars it was raised to © eui;ed'
of the Transcontinental tracks as T2 wet?
The fixed truss spans and the basc n 182
erected on wooden falsework resting o‘yell"'r
river bottom. The special erection tf;o.‘ 5
that was used is shown in Phote

¢ end

iver
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It-also appears in Photos No. 2 and No. 3 of the issue of truss at a point over the back truck, by two 136-in. square
April 18, ¢ was desirable to use the same traveller for the steel tie rods. The booms were of 12x 12 timber 35 ft. o
WUSs spans and the viaduct. It therefore had to be made in. long, and were capable of lifting 10 tons each. Across
OW enough to go under the sway bracing of the truss spans.
Qisdthe bridge was double track, the traveller was made as
€ as the through trusseés would permit, and carried a
Mast and boom on each side capable of being operated in-
Since the viaduct has quite an appreciable

May 16, 1912.

the tops of the wooden trusses were laid 6 x 12 cross ties 19
feet long, and to these was spiked the floor of the traveller.
The engines rested on this platform, being placed over the
back trucks in an enclosed cabin. Thus, under the centre
of the traveller there was a clear head room of about eight

feet under the cross ties or the height of the trucks plus the
There was also a clear width under-

depende\ntly‘
Pl \ ¢
zﬁl"ﬁ.h?:-::"':«“‘é::;:‘ ’n' "“‘~--~}4] helg‘ht of the truss.
M 5 / s neath of about 12 feet between the trucks. In this space a
\‘\\ 1 € Link Pin ! .
RN / third track of standard gauge was run along the centre of
§ / the bridge and on this track the material was brought on

hand trucks from the delivery tracks at the east end of the
bridge forward to the front side of the traveller within range

NS /N
-7 W '
Vi ! S/

2 \ - oiif /,4’ . u

e ety o h of the derricks. This traveller erected all the truss spans
\ e S > i

Bl / ey /
SRl / N T St ! 29 Link Pin
Vs / S : N
\ P ~ i et s . S, Gt
A \\ K ; § o 2
D / D 4 Lo
‘ 4
| i
T = el (KZ Wain Trunmion §
R - - r (] W | 3 v
o 4 TR (e A 5 Paneis @2410°=12374"
Waur g oy 1 129™-6° TOTAL LENGTH OF SPAN
Stcriomaiviey | 4 T 122-9" ¢ To - oF PIERS 1 B :
Aar ALF REAR View  Ealrams Migh Wlkio Licy +74383 R b Cross SECTION THRO.
1 ; 2 | {2 , MoviING Lear

ELEVATION T 3

|

Harr Tor View

A

/N

HaLr BotTom ViEw

Plate 3.—The Strauss Trunnion Bascule Span of the Red River Bridge for the National Transcontinental Rahlway.
Built by Dominion Bridge Company, Limited.

::i:e e Wheels of the traveller were specially arranged to and approach girders, Pir Q the.m-ore senged membe.rs o

55 tln'e curve easily, This was accomplished by placing the tower and counterweight which were put up with a

OMinary cap truck of four wheels at each corner of the gallows frame. The forms for the concrete of the counter-

: weight were supported on heavy woodwork resting on the

traye)
ler, The centres of the four trucks formed a base of [ :
most easterly girder span of the long viaduct.
In conclusion the writer wishes to most heartily thank

2
t:a\f;il.er o lo.ngitudinally by 18 ft. o in. transversely,‘ the
Width o Tunning on two tracks of standard gauge with a 2 d " g
18 ft. o in. centre to centre of tracks. The frame Mr. Uniacke, the bridge engineer of the Transcontinental
Railway, and Mr. Jeppesen, the designing engineer of the
Strauss Bascule Bridge Co., for photographs and other in-

of th
on - tra‘{eller was made entirely of wood. The two trucks
Wo Side are 27 ft. 6 in. apart, supported longitudinal : > . _
ma‘)sdﬁp tfusses 6 ft. o in deep Tl’lese each had a vertical formation in connection with the bridge; without the co-
eacht In front 18 ft. 6 in high of 12 x 12 timber, the top of operation of these gentlemen and also of the Dominion
% Bridge Co., this paper would not have been possible.

Mast being stayed to the bottom chord of the wooden
— ea——— !
FAREWELL BANQUET IN HONOR OF CITY ENGINEER RUST AT ENGINEERS’' CLUB, TORONTO.

ing. Mr. Sing referred to the loss not only the engineering
profession would suffer by Mr. Rust’s removal to the coast,

La ;
St Friday evening about ninety members of the En-
but also the loss to the public life generally. He also spoke

Binge
TS
€ng; et Wub of Toronto, representing all phases of the
i '8 profession, sat down to a complimentary dinner ' ;
1efth(t)}?.0r of Mr. C. H ’Rust City Engineer of Toronto, who of the high character of Mr. Rust’s work in Toronto during
Victg,:. Week to assume his new duties as City Engineer of IHETTAnEIIRAS, i
Responding to the toast, Mr. F. S. Spencé supplement-
ed Mr. Sing’s remarks and paid special tribute to the in-

lctoria B.C
Mr, i !
Whop, Willis Chipman occupied the chair, on the right of

: s
hi lef % the gues of the evening, Mr. C. H. Rust, and on
. M b
Other representatives of the City’s

tegrity and uprightness that Mr. Rust had always display-
ed in his municipal life. Following this Mayor Geary made
a few remarks along the same lines to which Mr. Rust re-

sponded, and with some feeling referred to the breaking of

1ife " ayor Gearv,
R‘ 0 Were A £e > L 5 t Mr
tust’s R bresent and joined in this testimony to A
Teas "th, character and ability were R. T. Coady, city 3 g : \
Iisg; Y Spence vice-chairyman of the Harbor Com- connections with ‘a city with which he had been so long
Lewis, . : C identified.

i Drayton, corporation counsel; Alex. C. : .

N = 3 At the conclusion of the proceedings Mr. Rust was pre-

sented with a bound 'souvenir menu containing the auto-

F
e . .
My “Telary of Toronto Harbor Commission.

- Sing, resident engineer for Department of

Pub P G
,_llc
Works’ BEonosed the t0ast 0. the guest -of ‘She £¥en- graphs of all the guests.
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SELECTION OF @ATEL‘\BEA RNYT.»

By 0 ;Q‘Goldwell. FPTS

(Continued fr \\h@“g Aﬂ A‘

It is interesting to note, from Fig. 7, that where K =
20 with loads varying from 70 to 100 per cent. of full load,
the per cent. of full load efficiency varies frcm 100 to 103
per cent. If therefore, the full load efficiency of this par-
ticular runner is 82 per cent., the actual efficiency between
7o per cent. and full load would be somewhere between 82
per cent. and 0.82 x 103 or 842 per cent.

Let us: consider Fig. 8.
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Fig. 7.
Comparative Efficiency Chart.

from time to time that the specific speed resulting in the
highest efficiency is somewhere between K = 40 and K =
50. :
A consideration of the factors entering into the design
of water wheel runners, and of tests which have been made
on various designs,. shows that it is nct possible to secure
as high efficiencies, even though the operating conditions

be the most favorable, for specific speeds which are higher

‘or Jower than the specific speeds between K = 40 and K =
50:  Experiments have also shown that there is a certain
best speed for each particular type of runner, which speed
gives 100 per cent. power. At all other speeds, either
higher or lower, the power is not so great. The variation
of power for changes in speed, however, is different in
‘magnitude for different types.

Fig. 9 shows this for two different runners, one where
'K = 45, the other where K = 75. In this diagram the
‘bést speed is shown at the centre ordinate as occuring at
‘1oo per cent. full power, and it will be moted that as the
speed -is made higher or lower than this best speed, the
power drops off for both types of runner. In the case of
the runner K = 73, it drops off considerably more than for
the type K = 4s.
charts show that.an increase in speed of a Type 2 runner,
vwith K = 45, of 10 per cent. above the best speed, decreases
the horse power 4 per cent. while a decrease of 10 per cent.
from.the best speed decreases the power about 2 per cent.
For a runner with K = 75, the horse power is decreased 6
and 4. per cent. respectively.

In Fig. 10 is given a curve showing the relation be-
tween  variation in head and equivalent variation in speed.
This is really a graphical expression ¢f the formula rev. per
min. oa ¥H or the equivalent expression rev. per min. =
(a'constant) ¥H. Tt will be noted by examining this chart
that for a wvariation in head of 20 per cent. there is an

" % A paper presented at the Pacific Coast Meeting of the
American Institute of Electrical Engineers, Portland, Ore.,
April 16-20, 1912.

THEYTANADIA

\““Q

110 )
o0l 2 Here we have plotted the
A wgs Maximum actual efficiency
> 1V " : -
VAR 4 ol 2against specific speed. It
W/ & /r»/° 052 has been found by experi-
) g
| /x wﬁg ments which have been
/R wy> made by a number cf
T ik manufacturing  companies
i iz :
v/ 5
mﬂE 110
10% 1 \ 109

‘about the average value, and the kw. rating of the £

‘are the most common in use. It is not necessary t©

For instance, an examination of the _

.governing the choice will now be considered.
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uivalent speed variation of 10 per cent. For a va.ria’c?‘)n
head of 40 per cent. there is an equivalent speed variatltfn
of nearly 20 per cent. This curve will be ¢f use later on 1
our discussion.

With information such as the foregoing at hand, we
)%?ould be able to select the best speeds, power, rating®
etc., for use in any given ix;stallation.

Number of Units in the Plant.—In order that a plant ma¥
work to best advantage on the load it has to carry, it must
be designed to accommodate the characteristics of that load:
In making this determination, a. careful, study should be
made of the load curve and the load factor. There af°
also a number of cther matters of importance entering int0
this particular subject; for instance, the question of whether
or not the plant being -designed is to ogéérate alone or 17
parallel with other plants, whether there'is to be a spare
unit provided, etc. - It is nct intended ‘to enter into 2BY
lengthy discussion of this subject at this time. Unles$
the purchaser has reliable information for arriving at a d‘?’
cision. on the number of units to be used in the plant it
it advisable for him to secure the assistance of an engineef
familiar with such subjects. BEE

Size of Generators.—The generator should have a r‘f‘ed
output approximately the 'same. as the most economic
capacity of the water wheel. It is assumed that an Eff'ort
will be made to operate the generatcr as near as poss! 9
to its rating. It must be remembered that the m?st
economical point of the wheel varies for different spec A
speeds. Even though the rev. per min. may not be dete™

; : ; e
‘mined and the specific speed not yet calculated, it can b

: : se
at ‘once found cut from the curve that the maximum hoT

power of the wheel divided by the kw. rating of the gene” :

This is obtained

ator should vary from 1.5 to 1.0.
er &

dividing the maximum horse power by the horse pow¢® "~
the most economical point and then again by o0.746 t© i
duce kw. Tating. It may thus be said that the maximt®
horse power of the wheel divided by the kw. rating of t

generator will vary from 1.5 to 1.9, depending upon #

1€
‘type of runner to be used. Manufacturers could, therefor

make up a tabulation of the value ¢f this coefficient O_
their different types of runners. In the first appfoxlfna'
tion the value of this coefficient might be taken as "Zz:
erator determined. Later on this could be corrected. T‘h.:
matter ‘of c¢verload should be kept in mind when this po=]
is being worked out. &
Standard Speed of Generators.—The electric manufa
turing companies can supply tables of speeds for stand”;l;s
generators. Generators with frequencies of 25 and 60 C.ygcive
such a table in this paper as it would be altogethé® tq"
large if it covered all of the standards in use by the el
manufacturing companies. In such a table furnishe
writer recently there -are to be-found for some'cf the m
common sizes of generators met with in modern plants of
many as 5 or 6 speeds standardized for each sizé: Ke
instance, one company has made and is prepared t© g
a 175-kw. generator of water wheel type for 150, 180, 3
514, and 6oo rev. per min, and for full load voltages ?dered
2,300 and 11,000-volts. Several speeds would be cons
by the designer before making a choice, and the 1¢2

01¢

001

wing
What Speed of Unit is Based Upon.—The f°uouni'c,:

elements enter inty the selection of the speed of the cing?
(a) head, (b) characteristic efficiency, (c) runner balaﬂbility
(d) speed regulation, (e) variation in head, (f) durd

of design. We will discuss these points in order.’ ne

B
n
(a) Head.—The head is a most important faw:irarll 4
selection of thé speed. Low heads and atten

jo¥
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;‘S:s:it:?s permit of a design of bucke}: to handle large
of am 1]es of water. In such a Tunner, thin warped buckets
“Cketpe size and large openings can be used. These
eads S are, relatively speaking, structurally weak. High
simple ":ind. consequent hlgh. velocities .make necessary a
Telatipe] esign  of buc.k.et, thicker material, and, therefore,
st by smal] quant1t1.esvof water. S.tr.ength, thfarefore,
and- ¢ carefully considered in determmmg the dl.ameter
or prgeed of ‘a runner. I.n genergl it may be'sald that
may Der strength and design, the following specific speeds
7 Pe used for any head below the maximum head given.
Specific Speed. Maximum Head.
TeV. per min, feet.

meters.
OB R mne 3 i 5 s e e s e 50 154
e e N R G (TR S 100 30
ROIRYO B 50 y movsis furii o ik ree apliie s 200 61
B O o o T R et e 400 122
HE AR e A SR SR R 600 183

Thj S A :
= his tabulation is not by any means fixed and is merely
Ziven as a guide, If the specific speed figures out for any
head a5 greater than the values given above, two run-
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Flg EQUIV.SP.EED VARIATION
-h 9.—Effect on Power of F'g', 10,
aNge of Speed, Based (See Fig. 9.)

on Constant Head.

ser:dshou]d be used. If two runners are used, the specific
halg ofmust again be figured out with a horse power one:
ing 'faCtthat used before. If head were the only determin-
tablg - 3 t_he specific speed could be chosen from the above
and the rev. per min. calculated from the formula.
shOv:: )tf 'har‘jmteristic Efficiency.—It has allready been
iency ok at different values of K result in a <.i1ﬁe1'ent effic-
SPecj aracteristic. From our formula it is noted that
8ivey b speed varies with rev. per min., hex'mce for any
Sbecj Orse power and head .the rev. per mif. fixes the
‘unn‘e.rc Speed, and the efficiency which is obtained from a
Darijy ;mth'thi‘s specific speed both for full }oajd anq for
theres Oads.  The particular speed characteristic desired,

e
runne;)re, has much to do with selection of the speed of the

to BS) Balancing.—A single Tunner can be designed so as

Sin e?Ce thrust.  This is sometimes desirable. With a
& Sequ:“ner,we have a lower specific speed and, therefore,
§1dered ,:t large diameter ¢f runner.. This sho-uld be con-
Quesy, V. the designer and used where p0551b‘le. .The
Dajr, R of thrust does not enter into consideration with a
X ané“nners’ as these are placed on a shaft.as right ‘and
by that Tunners and the thrust of one runner 1s neutralized
aip :ff the other. It is often found, however, that wl'len
Tus Su Tunners js used, other conditions. of the design
tion, ffer anq perhaps to the disadvantage of the installa-
questio:' Making 5 proper selection of speed, therefore, the
(d) b3 b?llancing is of importance.

the LTS S_pee,d Regulation.—Speed regulation is oftentimes
Sbeeq St Mportant item in fixing the speed. The lower the
g eféme !arger are the diameters and weights of the rotat-
Unjy  Set and, ‘therefore, the greéater flywheel effect of the
Varjes o.'Ben the load on _ the unit is changed the speed
ectly with the flywheel effect. It is therefore often
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desirable to use a lower speed, fixing this speed by the de-
gree of regulation desired. Extra flywheel effect can be
obtained by the use of a flywheel, but this is generally un-
desirable and if possible should not be considered on ac-
count of the danger due to high pressures on bearings, etc.

(e) Variation in Head.—This is a common condition in
low head plants. In hydroelectric plants the speed must
be kept constant, even though the head does vary. In the
case of ,pulp. grinding mills, speed variation is not of so
great importance. : y

We have already shown in Figs. 8 and ¢ that different
speeds have different characteristics of power and efficiency
when the runners operate under heads other than the heads
they were designed for, and lower speed than that given in
some manufacturers’ standard table of speed may often-
times be used to advantage and might mean a considerable
increase in the output of the plant. At the same time the
initial cost may be greater and in such cases a proper bal-
ance between cost and benefits must be found.

To get a full conception of the effect o6f variable speed
let us take an example:

‘Example.—A certain water plant has installed in it ‘a
water wheel runner of type No. 3, K = 75, which is de-
signed to deliver 1,000 h.p. maximum at 200 Te€v. per min,
when operating at 4o-ft. (1z m.) head.  This particular
plant is so located, however, that the head varies due to
floods; and at times the operating head drops down from 40
to 24°ft. (7 m:) “The plant is a hydroelectric plant, and the
generators driven by the water wheels require a constant
speed of 2oo rev. per min. in order to operate properly on
the electric system connected to them. Let us investigate
what will happen ~under these conditions. One of our
fundamental formulas states that the horse power varies
as H*/®.  Therefore, at 24-ft, (7-m.) head our 1,000-h.p.

1,000
wheel will give

4oy */*
(;

ever, is based on the assumption that we allow the wheel to

run at the proper speed for 24-ft. {7-m.) head, which speed

would be in accordance with the formula: rev. per min. oc
200

— 465 h.p. This calculation, how-

H'/ -Thus ,
i a7 4D
1) _

Now, as a matter of fact, we do not want to allow this
change in speed for the reason stated above, and as this
is the case, we must sacrifice some of our power. If, there-
fore, we decrease the head from 40 to 24 ft. (12 m. to 7 m.)
which is a drop in head of 16 ft. (5 m.) or a change of 40
per cent. in head, we will have, in accordance with the chart
in Fig. 10, 2 corresponding speed variation of approximately
20 per cent :

Referring mow to Fig. 9 we note that for an increase of
20 per cent. 'in speed, there is a corresponding decrease in
power for a Type 3 runner of 25 per cent. We would sacri-
fice, therefore, when operating at these changed conditions,
25 per cent. of the power which the runner operating at its
best speed for this head possesses, that is, 25 per cent. of
465 h.p. or 115 h.p. We would have left, therefore, when
operating the wheel under these changed conditions as
brought about by flood, the difference between 465 h.p. and
i15 h.p., or 350 h.p. ~If a Tunner of type No. 2 K= 43,
should be installed in this plant instead of a runner of Type
No. 3, it is readily seen from Fig. ¢ that when operating
under the changed conditions brought about by the flood,
the loss in power, instead of being 23 per cent., would be
but 12 per cent., which is a loss of 57.5 h.p. ~The power,

/2 = 155 rev. per min.. .-
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therefore, of a type No. 2 wheel, if installed in this plant,
and operating under the altered conditions, would be 465
h.p. minus 57.5 h.p., or 407.5 h.p.

(f) Durability.—In high head installations particularly,
pitting of the runner blades takes place, due to shock of
water against the buckets, or high velocity, and the opera-
tion of the unit much of the time at other than the most
economical point. This being the case, it is quite import-
ant to consider durability when making the selection of the
proper speed of runners. Let us again consider the for-

‘/ sin (A + B)

mula v = s52¢/H ——— . If we select a value of
sin B cos A

B = go degrees the trigonometrical expression under the

radical sign becomes unity, changing the formula into v =

52 ¥H which is the formula for discharge from a simple
nozzle, It is found when a value of B = go degrees is
selected that the pitting is reduced to a minimum. From
the above deduction this would be expected.

In the foregoing discussion we have considered a large
number of items which enter into the subject of water wheel
design and have indicated the desirability of getting some
good engineering advice when selecting a unit. We have
not, by any means, covered all of the points which enter
into this interesting subject, nor would it be possible to do
so in the time at our disposal. It is not expected that in
general the buyer should acquaint himself with all of the
various formulas and curves which have been dwelt upon.
It has bheen necessary, however, to review them in a brief
manner in order to lead up to the recommendations to the
purchaser selecting a water wheel unit.

General Design of Unit.—The conditions which must be
met with in the particular plant where the installation is to
be made determine the general make-up of the unit. Water
wheels may have but a single runner, may have a pair of
runners, or for low heads, four or even six runners to the
unit. In some places a vertical design of unit is required,
while in others horizontal units best suit the conditions in
many instances; it is merely a matter of taste, but in most
cases there are features which influence the selection of
horizontal or vertical units.

When a pair of wheels is used, it must be determined
whether an outward discharge or a bottom centre discharge
is the more desirable. Both schemes are used, one involv-
ing a single draft tube, the other, two draft tubes.

When low heads are met with, open flumes are possible
and a properly arranged open flume may take the place of
the closed flume.
necessary to use a closed flume.

The housing enclosing the runners may have various
forms. For instance, it can be a scroll case design or a
cylindrical design; it can be made out of cast iron, cast
steel or steel plate or may even be formed in concrete. The
scroll case has high economy on account of the water
passages being designed so as to give a proper increase
in velocity before the water enters the runners.

There are many other types of flumes, such as the cone
shaped type. This type has ordinarily high economy, but
has the disadvantage of a bearing which is not readily
accessible.

Consideration must be given as to whether the inlet of
the unit is to be beneath the floor line or above; the general
question of “accessibility of the various parts of the unit,
the location of the governor, and many other points must
be given attention. Racks of ample area must be provided
at the intake in order that there may be low velocities
through same and little loss of head. The pipe line must
have careful consideration and proper welocities must be
selected.

In high head work it is, of course,

Volume 22.

In plants with long pipe lines, the speed regulation and
the consequent pressure variation is of great importance, as
the latter has to do with the strength necessary and, ther®
fore, the design of the pipe line. In some cases, presSuf®
regulators are necessary. Again, surge tanks may be used:
The draft tube must have proper attention and the tail-racé
be such as to give low velocities. If the tail-tace is ¢
stricted, the total head is affected.

In order that the purchaser and water wheel manufa®
turer may have at hand when the wheel is being desig®
data covering all of the points which should enter into t 6
design, it has been thought advisable to give a list of Q‘}es'
tions which should be filled out as completely as possible
By the purchaser and sent to the manufacturing compad¥
for use when making his wheel.

Data to be Given to Water Wheel Manufacturer.

. Number of units,

. Horse power of water wheels.

. Kw. of generator.

. Total head.

Open flume or closed flume.

. If closed flume, what is number of pipes?

What kind of pipe —wooden stave, steel or concré
Diameter of pipes.

9. Effective head (unless design of all water passage’
to and from wheel is left to water wheel manufacturer)-

10. Head water elevation.

11. Floor elevation.

12. Tail water elevation. P

13. Head variable, if so, what is normal operating h?ad;

14. If head is variable, what is the range of variatio®’

15. How important is power and economy at 10WE®
head?

16 Speed of generator, if already decided.

17. If speed of generator is not decided, name SP®"
which seem to purchaser most desirable, and ask reco®
mendations,

18. Flywheel effect of generator.

19. What speed regulation is desired for differen
changes?

20. Will units run in parallel with other plants?
give general characteristics of such plants.

21, If running in parallel with other plants, can t
plants be used to regulate the system ?

22. What is the character of load factor?

23. What is the nature of water (silty or clear)?

24. What date shipment of material is desired? o

25. Advise if it is expected that manufacturer shall fu
nish governor.

26. Give sketches of power plant site. in

27. Give information as to what is to be expeCted
the way of guarantees. |

28. Give any other information which you think WOU
influence the design of the wheel. <6car

It will not be attempted here to outline the Speaﬁ
tions which should be made out to cover the purchas®
the water wheel unit, but a list of data which sho"
supplied by the water wheel company is offered.

te?

N Ov B BN -

peeds
¢ load

If 99

hesé

Data to be Supplied to Purchaser by Water Wheel

Manufacturer.

. A check of the calculation on effective head.
. Horse power guarantee at normal head.
. Guarantee at other heads, if head is variable:

. Speed guarantee, including runaway speed-11 : not
a

v AW N -

. Recommendation for best speed if same
been determined.
6. Speed regulation guarantees.
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o 7. Efficiency guarantees at full load, 3 load and %
Sam 8 Point of greatest efficiency of wheel and value of
§2€1n per cent.

9. Efficiency guarantees for available head conditions.
givel? If waFer wheel manufacturer furnishes goyernor,
operatnformatlon as to the pr.e, n.nake, power required to
Ceedede bsarne, also what varla_tlon in speed w1}l not be ex-
R, efore the governor will begin to readjust gates to

a change of load, either gradual or sudden.

Sateh: what time will governor completely open or close
-k

e . i 2
He Within how many seconds will the speed of the unit be
tored to normal?
11

- Complete drawings showing machinery proposed.
12

- Complete description of machinery proposed.
13. Guarantee of durability.
4. Guarantee of shipment.

co‘“clusm“-—ln submitting for your consideration the
: rt;g,(:,lng’ I h'a\.Ie endeavored to i.mpress upon you the i.m-
Cipleg 'c‘:hf’f giving careful attention to a number of prin-
t is. B enter 1to the sejlectlon of a water wheel unit.
ber O?ult(? Dosmb}e that the ideas 'of the 'antfer on a num-
not altopomts which ha.ve entered into .thls discussion may
hag gether agree with those entertained b_y other§. He
Be o‘zWever, laid stress upon points which in practice he
that ¢, nd of value in selecting water wht?els. It is hoped
iscusvs?o SubJeCt‘ matter will form the basis of a beneficial
n of this most interesting subject.

fOre
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VISIT OF BRITISH CAPITALISTS.

haveA Tecent report from Ottawa states that arrangements

6o Brizﬁ completed for the visit to Canada of from 50 to
TeDresent; capitalists, business Imen and manufacturers,
onfere ing, all told, something like two hundred millions.
ang yp Ces have taken place between Hon. George Foster
trip, r'hLeOHard Palmer, of London, the originator of the
Chambere Rarty will include represer}t?tives of the London
ickers ‘?f 'Lommence, several British Boards of Trat_ie,
airq .. Limited, Birmingham Small Arms Co., Commill,
and Co., and other big British industries.
aip? hey will sail from Liverpool on the ‘“Empress of Brit-
Where ltthay_SISt, and will arrive on June 6th at Qtfe}')ec,
Aftey €y will be officially welcomed to the Dominion.
& a brief stay in the ancient capital they will proceed
aritime Provinces, where a week will be spent in
& the resources of that portion of the country. Ar-
Pr eedat Montrea] about June 15th, _they Wi}l afterwards
L) QRN C;O Ottawa, where the visitors will be given an ofﬁ.c-
§ub5equeme b}’ the Dominion Government. -They \»{111
f‘lcludin mly_ VlSit_ Toronto and the chief points in Ontario,
g oo Niagara and the Cobalt camp. Then, proceed-

We .
Westey St, the party will make an extensive tour of the

inspe A
C
b tin

wil| an Drovinces and of British Columbia. The visitors
iVerEizlln be in Montreal about July 19, and will sail for

T oof Where they are due to arrive about July 27, after
3s Wel] 42 days in Canada. The various Boards of 'Itrz‘ide
ave aras the civic authorities throughout the Dominion
“ome, €ady taken steps towards giving the visitors a wel-

D ———— - i EE——

an eTe}‘l,ZtQuebec Harbor Commission has decided on building
stEei.s ruor of one million bushels’ capacity, of concrete and
¥ to :ture, with links that can be extended and dev‘eloped
c°nstruc Store two million bushels of grain, together with the

t Y s
100 of two piers on the Louise Embankment.
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OIL-BURNING LOCOMOTIVES.*

By R. Codfrey Aston, of Rincén Antonio, Oax., Mexico.

The object of this paper is to give an account of liquid-
fuel burning in the locomotives of the Tehuantepec Na-
tional Railway, showing some of its advantages over coal,
and giving a general description of facilities for handling
and storing this fuel-oil, the methods of burning it, and a
few results gained, which are taken . from the monthly per-
formance of locomotives. The author does not intend to
deal fully with costs, &c., as it is too large a subject for so
short a paper, but will confine himself to a more practical
point of view.

The ‘Tehuantepec Railway is a trans-continental line of
standard gauge (4 ft. 8% in.), 304 km. (189 miles) long,
running across the Mexican Isthmus of Tehuantepec from
the port of Puerto Mexico (Coatzacoalcos) on the Atlantic,
to the port of Salina Cruz on the Pacific, with grades vary-
ing from level to 2.15 per cent., and abounding in curves
up to 11 deg. 28 sec., or 100.10 metres radius, and where
the speed of trains is limited to 24 km. (15 miles) per
hour.

Storage Facilities.—All fuel-oil for the company is re-
ceived at the terminal .of Puerto Mexico, where the main
storage tanks are situated; these comprise three cylindrical

steel tanks, each composed of six tiers of steel plates

riveted together and a light steel roof, with three man-
holes, and a ventilator in the middle, through which gases
arising from the oil can escape. Two of these tanks are
osft. in diameter and 37 ft. 6 in. deep, each with a capacity
of 46,006 barrels of 42 U.S. gallons (35 British gallons).t
The third tank is 9z ft. in diameter and 29 ft. 9 in. deep,
and has a capacity of 35,138 U.S. barrels.

These tanks are all enclosed in separate earthen em-
bankments and are connected together by an 8-in. pipe-line,
which enters the tanks 1 ft. 6 in. from the bottom, this
space being required for water, &c., settling out of the
oil, and which can be drawn off through a 3-in. valve at
the bottom of the tank. The pipe-line Tuns down to the
wharf, where it is fitted with an 8-in. check-valve, and it
is from there that vessels delivering cargoes of oil can
pump straight into any tank, the two largest tanks being
about 2 km. (1% miles) from the wharf. At convenieat
places in the pipe-line near to the round-house are stand-
columns for filling engine-tanks, tank-cars, &c., and near
the round-house is also a supply-tank of 28,000 U.S. gallons
capacity, erected upon a structural steel frame, also used
for giving oil to engines, &c.

The terminal of Salina Cruz is laid out in the same
manner, except that there are only two storage-tanks, 95 ft.
diameter and 37 ft. 6 in. deep, of 46,006 barrels capacity.
The capacity of all these storage-tanks has been calculated
out in U.S. barrels of 42 gallons for every 6 in. of depth,
allowance being made for all internal stays, supports, &c.
The fuel-oil is shipped from Puerto Mexico to the other
fuel-stations in specially constructed double-truck steel-
frame tank-cars of 6,600 U.S. gallons capacity, the gallons
per inch of depth of these cars being known, so that the
exact amount contained in each car can be credited to the
station to which it is shipped. ) ;

Fuel-0il.—The fuel-oil used by this company is pur-
chased from the Texas Company, of Port Arthur, Texas, at

* Paper read before the Institution of Mechanical En-
gineers.

+1 U.S. gallon = 231 cub. in. 1 British gallon =
277.27 cub. in. U.S. gallon = 5/6 British Imperial gallon.
The value of the Mexican dollar is assumed throughout this
paper to be 2s.
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about 97% cents gold per barrel of 42 U.S. gallons, delivered
at Puerto Mexico and pumped into the railway company’s
tanks by the delivering vessel. This fuel-oil is generally
delivered in tank steamers, sometimes towing barges, which
come right up alongside the railway company’s wharf; the
coupling between the vessel and the company’s land-pipe
line is made with a flexible rubber or ‘steel hose, which is

‘supplied by the vessel.

This fuel-oil is quite thin and flows readily through
pipes of any diameter; it is sometimes nearly black in color,

‘and sometimes a dark brown with a green fluorescence. The
Tailway company stipulates in its contracts with the Texas
‘Company that the flash-point (closed) shall not be under

110 deg. Fahr., as a lower flash-point than this is liable to

‘be dangerous, on account of the volatile gases and fumes
<Whichfarise from the oil at comparatively low temperatures,
‘and the author has seen the oil catch fire from a torch which

was some 10 ft. or 12 ft. away from it. Some o0ils may be
used in the crude state as fuel, while others have to be

‘passed through the refinery; after the lighter oils, &c., have
‘been taken off, the by-product or residuum is used in a

satisfactory ‘manner as fuel,'and ds such:has been, and-is,
used in Mexico. Fuel-oil contains no power of spontane-
ous combustion, and, unlike coal, - does not deteriorate if

'stored in tanks or reservoirs.

‘The specific gravity of this oil varies from o0.790 to
about 0.942, and its weight per U.S. gallon from 6.4 lb. to
7.75 1b.  The British thermal wunits vary from 17,000 to
20,000, the average being from 19,500 to 19,800, and between
this and the best stéam coal there is a very great difference.
The analysis of two samples of the oil as used by this com-

‘pany for fuel is as follows:—

No. ‘1. No. 2.
Specific gravity at 6o deg.

RN, e AL Sy 0.031 0.881
‘Baume Gravity at 6o deg.

RRBT e L AR i 20.5 deg. 29 deg,
Flash-point (closed) ....... 130 deg. F. ° 135 deg. F.
Flash-point (open) ........ 160 = 5 160 e
‘Fire test *..................220 deg. Fahr. 224 deg. Fahr.
SethnE. POt ¢l ivsvdveives 3 i 20 e
‘Viscosity at 100 deg. F...... 200 seconds 78 segonds
E (Redwood) (Redwood)
=l ol R RN AT S B 0.77 per cent. - 0:.26 ‘per cent.
Calorific ‘value - v..ot e v v 10,688 calories 11,000 calories
a1 A SO e (Pl U Dark brown Dark brown
iWater and dirt ...n......0.00 1 per cent. 0.25 per cent,

The standard temperature for the measurement of fuel-

_oil is 60 deg. Fahr.,.and expansion is allowed for at the rate

of 1 per cent. for every 20 deg. Fahr. increase in tem-
perature above 6o deg. Fahr., and contraction at the same

-Tate for decrease in temperature below 6o deg. Fahr.

Locomotives.—The locomotives in use on this road are

‘of the Baldwin consolidation type, the main dimensions of

- which are:—

T Lo AR SPRPRA B 20 in. by 26 in.

Wheel (drivers) ......... 53 in. diameter on tread

ARORIIOR . s s i S s e T e aaele Length inside, 108in.; width
inside, 33% in.

e T RN 239 of 2 in. outside diametér

BLAte cated. S tiviis 24.04 sq. ft.

*Heating surface .:...... Fire-box, 147 sq. ft.; flues, 1,700

sq. ft. Total, 1,847 sq. ft.

BQiI'ér Presstire . hvieivn 170 1b. per sq. in

The oil-tank is fitted into the coal-space of the tender,
and its contents calculated for every ¥4 in. of depth. Most

_oil-tanks have a capacity of 2,000 gallons, and the oil is

fed from the tank to the burner or atomizer through sult-
able connections and flexible brass ball-joints.

‘burner. It is a simple device, which allows the oil
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' Fire-Box Arrangement.—The company’s practice, aftef
trying various types. of burners and atomizers, is to usé
what is called a “ffont-end burner,” that is, the burné®
mouth points towards the back of the fire-box or fire-bo¥
‘door-plate; the burner is placed, in a o-ft. fire-box, 4. ft. 2
in. from the flue-sheet, the flame playing against a bric
wall built up to. the level of the fire-box door opening. Be
tween this brick wall and the fire-box back-plate is a 4 in.
‘air-space ‘extending the whole width of the fire-box and righ
up to the top of the brick wall. Brick walls are built up

on each side of the fire-box from. the height of thé bii

wall at the back, gradually sloping downwards; the fl%
of the- grate or ash-pan is laid all over with ﬁre-bnck
brick arch or baffle-plate is used.

As. mentloned in the preceding paragraph the burnef is
‘placed 4 ft. 2 in. from the flue-sheet, and midway betwee?
the sides of the fire-box, so that both in front and bebi®
the burner or atomizer there is a flat bricked-over area <
ﬁre-grate and as the burner is placed parallel to the lowe!
grate, there is a 4-in. space between the front and ba¢
grates, this 4-in. space being left open to admit air, exte?®
mg from one side of the fire-box to the other.

Brickwork.—This should be of the very best . matenal
and workmanship, as it is subject to a much greater heat
than from a coal fire; if this is not done, the walls will 29
:stand, and engine failures will occur ; moreover, the failur®
‘of only -one- brick will perhaps necessitate new brickwor
throughout, thus. needlessly running up expenses. Thet®
is no reason why the brickwork should not stand from fou?
to six months, and-perhaps longer, if due care be take®
from the start.

A good br1ck should contain about 8o to 85 per cent- °
silica and from 20 to 15 per cent. of alumina, and shoul
as free as possible from alkalis, which cause fluxing-
‘good brick ‘becomes surface- -glazed though remaining mug
rand porous; it should be perfectly dry when built up in |
fire-box, otherwise the heat will cause it to crack; if PO3
sible, the fire-bricks should be fired at a temperatuf"' ?

‘high as that to which' they will be exposed when in uSC

Burner or Atomizer.—There are many and various kmd
of hydrp- carhon burners, and after a trial of various. tyPes %
mcludmg the - Baldwin -and “Best” burners, thlS eompaxﬂ 111
using with considerable success a burner which is ma
their own shops, and which is really an inverted ¢ ‘B ;all
-from an orifice 3 in. wide by 9/16 in. deep over the top © f
a flat steam-jet 3 in. wide and 1/32 in. deep, the steam pi¢
ing up the oil and sending it into the fire-box in the r'rl"y
_of a spray; the underneath jet of steam delivers the sp
of oil at an angle so that it strikes the brick wall i oy
middle, instead of shooting out - from the burner paaned
with the bottom of the ash-pan. This burner may be €
an outside atomizer, and although it is in genera use’ﬁib-
has its drawbacks; but it has been found to be mO¥€ =
ient than any other they have used.

The most essential points about a burner oF 3t°mlz

are ;— and
. Its atomizing capacity. All fuel-oil is heav¥s ixed

will burn in the form of a vapor or spray only when mth"
with air.  The object should be to fill the fire-boX ¥
soft and voluminous flame, and not to impinge it 8
one place.

2. Its facility for keeping clean and free from Cloggln

3. Its adjustability in giving the right direction Sk 0il
flame or spray, and regulating the proper pl’°P°r“°n
and the agent, either steam or air, used for atom’zmg

A burner which will vaporize or atomize the 0} ¥
point of expansion of the agent used for that PurPos®
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Which g easily handled, and which will atomize the greatest
am°th of fuel with the least possible energy, is the highest
::;d ™most efficient that can be designed. On this rail.way
by a’,n_ 1S used as the atomizing agent, becaus«?, after various
; 1)‘3rlnlents., it was found to be superior to air. Th.e steam
© 2 very great extent heats the oil as it flows into the
UIner hefore delivery in the form of a vapor spray. The
p::le.from the burner should not be too long, or it vyill
ares Ito the flues and become extinguished. Gases which
only partly consumed will re-light in the smoke-box.

Lighting up an Oil-Burning Engine.—In each round-
¢ of this company is a stationary boiler, always in
Oraln.]’ used for the washout and other pumps, as \{vell as
. * lghting up dead engines. From this boiler is laid a 2-
Fr'(,;team'hne to point-s between each engine road or stz?.ll.
throy }tlh‘ere a connection can be made to a locomotive
ing fS a three-way cock or T-piece in the steam-pipe lead-
burnero,m the steam-stand on top of the fire-box to the
ept ’_bY use of this steam the burner can be started and
eep fﬁlng until the boiler has ge*ne.rated enou.gh steam t_o
light, € burner going itself. = A piece of oily waste is
Urne, fand thm_’WD into the ﬁrf;-box just in f_ront of the
ade ¢, rom which the spray ignites. (Connections can be
Statjg gy Other engine all ready in steam should the
9ary boiler not be available for any reason.

ing :1"7‘3 and Cleaning Flues on Road.—With an oil-burn-
Whig) 8ine there is always a fire of equal inten‘suy an@ one
ensure;1 g gets dirty, so that good steaming is practically
0 fire , It_ is a popular idea that it is a very easy matter
boty, Skailﬁ oil-burning engine, but this is not the case, as
it best and care are required, so that the author thinks
i ' lay down a few of the most important rules:—
that ;hgee tha? the oil-tank is full, and if heaters are used,
0] jg asy‘are in operation, ‘and that the temperature of the
1t should be,
thay t.heee that the sand-box on the foot-plate is full, and
SC00p is in its place.
ﬁre.]i; Be.fol-e starting the fire see if the temperature of the
if ¢ . 15 below igniting point, which is a dull red, and
the a’OOD_en dampers (if used), start the blower, and open
Oily . 12eT-valve fairly hard; then put a piece of saturated

hoy
Ste

a . . .
Clogg thSte on the bottom of the grate after setting it alight,
e 3 € dampers (if used) and fire-box door, and turn on

h1°Wer eIy light.  When the oil has ignited, reduce the
Chimne ar}d atomizer to a light feed, also the oil until the
S 'S quite clear of smoke.
S ng ¢ that the fire is burning brightly, and that there
IS in - ou the bottom of the pan, also that the brickwork
tiong ar condition, and that no bricks or any other obstruc-
the g € on the hottom of the grate or pan so as to obstruct
Yall € or et on its way from the burner to the brick

S
fl‘equen‘t\ls | -Bards cleaning flues on road, it is best to sand
Wai T 20 k € engine is being worked hard—say tavery' 15
theq i hm' (9 or 1274 miles) ; but if the engine is bem.g'
ieitt’ every 5o km. or 6o km. (31 or 37 miles) will
Wlth agavlng attained g fair rate of speed, fll the scoop
?lllt rev’ers;.la Quart of sand, close dampers (if used), fmd
dsert e VET near full stroke, then open regulator wide,
s ang el;d of the scoop in the round hole in the fire-box
Ing . th: fliow the sand to be drawn out of the scoop
R‘rg 'S begy dr6-b0x and flues and out of the chimney; sand-
ade, - One when the engine is working hard up a
/- B]
5 na\il:r }S>m0ke shows incomplete combustion, and
only fillg © allowed to be emitted from the. chimney,
d"lct"l' of UP the flues with carbon, besides being a non-
®at, and it is also a great waste of fuel. 1f
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a bluish-colored smoke or fumes are seen coming from the
chimney, it is a sign that the burner is cut down too fine.

8. When putting out the fire the oil-valve should always
be closed first, then the atomizer-valve (in their case steam),
then the blower. The oil-valve is always the last to be
turned on and the first to be turned off.

9. Never go near an-open tank with a lighted lamp or
torch, .as at any time an explosion may occur, especially if
the oil used has a low flash-point.

Round-House or Shed Work.—An oil-burning engine has
a great many advantages over a <coal-burner, but this is
specially noticed in the round-house or shed when squaring
up an engine ‘after a day’s run; there are no fires to be
raked out, no flues or smoke-box to be cleaned (the smoke-
box door of an oil-burning engine need be opened only once
every three or four months for cleaning purposes) ; there is
no coal to be sacked, weighed, or otherwise handled, and
oil-burning engines do not carry fire-rakes, prickers, flue-
brushes, shovels, or picks, so that all these things, besides
other minor details, represent a great saving in engine
equipment.

Among other advantages are the rapidity with which
steam can be raised, and the facility with which the boiler
can be forced when greater calls are made; the author has
in a special case of necessity raised steam in a dead engine
to a pressure of 130 lb. per sq. in. in 50 minutes from cold
water, without any serious effects on the boiler, whereas in
in a coal-burner from 2 to 3% hours is needed to raise steam
if no jet from a live engine is used.

Another very great advantage is in switching, or shunt-
ing, or standing pilot, when engines frequently have to
stand in steam for hours at a time. The burner can then
be cut down or extinguished, thus effecting a great saving
in fuel, as an engine will always retain a sufficient amount
of steam to start the burner or atomizer again; and any
danger of the fire-box or crown-sheet being injured through
the water getting too low is entirely obviated. The heat lost
while standing is the same whether coal-fired or oil-fired.

Effects of Oil-Burning on Fire-Box, Flues, &c.—Oil-
burning is no more injurious to a fire-box or flues, &c., if
ordinary care be used, than coal-burning; in fact, from the
author’s experience, it is not so hard on a fire-box as coal-
burning, for it is quite noticeable in the fire-boxes of coal-
burning engines that stay-heads, plate-edges, flue-ends, and
crown bolt-heads show signs of wear, corrosion, or burning,
but in their oldest oil-burning engine not any of these signs
are noticeable, everything being clean and in good condition,

This company uses steel boxes with wrought-iron tubes
and copper ferrules. A set of tubes will last, and remain
perfectly tight, from 23 to 37 years, when they may have
to be taken out to be re-ended; some of the engines are
working to-day with tubes over four years old, many of
which are as tight as they were on the day they were put
in. Some of the wrought-iron tubes are being replaced by
mild steel, because, after the holes in the tube-sheet get
worn, tubes of steel stand the expanding better; but at
present those that are in service have not been in use long
enough for one to form an opinion of them as compared
with wrought iron.

Some people are of the opinion that more than 2 per
cent. of sulphur in fuel-oil is injurious to the fire-box, but
as the amount of sulphur in the Texas oil the company has
been using is below o.75 per cent., no ill-effects have been
noticed; but as there are coals which show as high as 3.5
per cent. of sulphur, the author does mot see why sulphur
should be more injurious in oil than in coal.

Engine Performance.—Although the engine tonnage has
practically doubled since 1908, the author gives the follow-
ing statistics for each month from January, 1907, to August,

1911 :i—
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(1) Cost of fuel-oil per barrel of 42 gallons (Mexican
currency) ;

(2) Cost per kilometre for fuel (Mexican currency);
and

(3). Kilometres run per barrel of oil;
but it must be understood that since about the middle of
1909 all engines are loaded down to their capacity, single
trains averaging 750 to 8oo tons behind the draw-bar. As
the road-bed is by no means level, helper engines are used
over certain sections where the grades are long and heavy,
so that this will explain the decrease in kilometres run per
barrel of oil between 1908, 1909, 1910, 1911, as the tonnage
per engine has been increased to the maximum.

Oil-Fuel. Monthly Averages.

Cost of Oil per Cost for Fuel. Distance Run per

During. Barrel. Barrel.
Dollars Cents Pence
(Mexican). Shillings. per Km. per Mile. Km, Miles.
A R O 2.585 5.17 28.476 10.99 9.546 5.928
EOO8 1 s s avprdiome wis 2.957 5.91 27.151 10.48 11.04 6.855
900, seiveseren 2.502 5.01 25.19 9.73 9.999 6.209
E0TO |  wasisasses 2.356 4.71 25.02 9.66 9.41 5.843
TG Lol s v S onatan s 1.990 3.08 22.23 8.58 8.89 5-320
(8 months). 1

The cost of fuel-oil per barrel of 42 U.S. gallons (231
cub. in.) as charged out every month is made up of the
following items, and also depends upon whether there is
any shortage or overage when the inventory is taken at mid-
night on the last day of each month; this accounts for the
variation in prices:—

1. Price of oil per barrel f.o.b. in ships’ tanks at de-
livering port (Puerto Mexico).

2. (Commission to purchasing agents in United States.

3. Consular invoices.

4. Inspection fees for inspecting cargo in ships’ tanks
at shipping point.

5. Stamps.

Items 2, 3, and 4 only refer to oil purchased out of
Mexico.

Based on tests which have been made, the company
reckons 3% barrels, or 147 U.S. gallons, of oil as being
equal to 1 ton of coal or 1,000 kg., or 2,204 lb. or 3% barrels
of oil equal one unit of fuel.

The author is unable at this time to give any reliable
data of fuel consumption on a tonnage basis, as no records
are kept of the company’s freight hauled over the road, al-
though it is considerable; but the average loaded passenger
and freight cars hauled 1 kilometre per umit of fuel from
January 1 to December 31, 1910, Was 330.89, and from
January 1 to June 30, 1911, 333.60. The average loading
weight of freight-cars is approximately 30 tons.

In August this year (1911) the company received the
first cargo of a native or Mexican fuel-oil, under a contract
with the Campania Mexicana de Petroleo, E1 Aguila, S.A.,
at a price of 1.75 dols. (Mexican) (3s. 6d.) per barrel of
42 U.S. gallons delivered into railway company’s tanks at
Puerto Mexico. This oil, which is used in its crude state
as fuel, is jet black in color, thick, and has a heavy asphalt
base,- and although the company has not used it sufficiently
long to be able to compare it with the Texas oil, it may be
of interest to state a few of the difficulties met with when
first they began to use it.

As this oil is thicker than Texas oil, heaters have to be
used in the engine-tanks, but it has been found that if this
oil is heated up to about 150 deg. Fahr. (which can be done
with Texas oil), great difficulty is experienced in getting
the burner spray to light, and the oil settled very thickly
at the bottom of the tank; it would not run through the
pipes to the burner, and could only be burned effectively
by mixing a fresh supply of oil with it. In order to burn
this Mexican native oil successfully, it requires to be only

|
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just warmed. When using this, a large piece of carbo?
or coke-like substance is formed in the fire-box, and grows
up from the bottom of the pan or grate directly under th
burner-mouth. This may vary from 6 in. by 4 in. by 4 ™
to 12 in. by 10 in, by 8 in. in size, growing up in such 4

manner as almost to smother the burner-mouth. The 3%
alysis of this substance is as follows:—
Per cent.
Vs S e B ek s ol SRR S Sl 1.25
T o S U ity oo A S P st 7.89
(Carbon - atet. A shs e Al sal 90.86 :
Asphaltdl e sl ol LR Sl nil

It shows to a certain extent, that there is incomplete €%
bustion, which can be remedied by admitting more air; !
this cannot very well be done without affecting the steam¥
qualities of the engines. However, by raising the burnet
slightly, these lumps of carbon have decreased in size, 3"
it is hoped eventually to adjust things in such a mannet a
to prevent their forming at all.,

The analysis of two cargoes of this Mexican crude fuek
oil is as follows:—

No. 1. No. 2.
Specific gravity at 6o deg.

% b e A RS e e 0.044 0.042
Baume gravity at 60 deg.

O S A N e 18.4 deg. 18.8 deg:
Flash-point (closed) ...... 78 deg. Fahr. 102 deg. Fail
Flash-point (open) ........ 104 a8 120 5
Fire ftestiaivoidives ol s ke 165 X 180 E-
Viscosity at 100 deg. Fahr. 1080 seconds 020 seconds

(Redwood) ~ (Redwood
SUIDHRE 350 e DitEak Je b, 3.44 per cent. 3.35 Der Cen.t's
Galorific: viakdes o ks e ibis 10,971 calories 10,610 calori®
Calior tnutiSninkut sl dsile Black Black
V0 7 O ol R SSRER AT T S Nil 0.5 per cen:
Asphaltil oo inesobeman saiay — 37 “ £
Carbon, (coke) . ... soueh s 52 12 g

It may be explained that the 37 per cent. aSPha‘It 1‘5
obtained by distilling off the distillates from the crude uzu.
only 37 per cent. residue is left, which consists of asP¥
The 12 per cent. coke is obtained by distilling this 37 ggt
cent. down to 12 per cent. residue (on the crude); S° tpe;
if they get 37 per cent. asphalt, they do mot get the 12 do
cent. coke; and if they get the 12 per cent. coke, they
not get the 37 per cent. asphalt. g0

The author regrets that at this time he is unablfi e
deeper into this subject, but he hopes that what litt’e el
formation he has been able to give with regard to ,01 }55‘
burning in the Tehuantepec locomotives will be of inte x
to others working in the same direction.

- -

5 o3
The Port Colborne and St. Lawrence Navigauonrgx?
Limited, has purchased the SS. “Algbnquin” and “Cat®™
as the nucleus for a new lake line of wheat and ﬂouri' i
riers. The former will take flour, for which her capac oo
2,700 tons, from the Maple Leaf milling plant at Pe Himeé
borne to Montreal. The “Cataract’” will be used, o aboﬁts
at least, in Montreal as a barge. We understand mol'g ap®®
will be built or purchased. This enterprise is 100K at ¢
as the canrying out of Mr. Hedley Shaw’s intimatio? , the
time of the opening of the big mill at Port Colborné tﬁsh its
Maple Leaf Flour Milling Co. might do well to estaP" e
own line of boats, owing to the discrimination in rates with
by the railways against shipments of flour Comparea -
wheat. The management of the navigation comi edley
largely identical with that of the milling Company’c,,wfm?
Shaw being president, John Carrick secretary, a4 scﬁi 18
Mulock, W. D. Robertson, C. W. Band and E. H- Let
being directors.
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CHICAGU CANAL WATER DIVERSION.

.The Great Lakes, which constitute the mose extensive
Navigable inland waterway in the world, have alreacy had
Suir le_VEIS permanently lowered to an extent whid.) has re-

ed in serious loss to navigation and other interests.

ﬁ.ese changes in levels have occurred because waters
Which under natural conditions, would have reached the
S?:Pby way of the St. Lawrence River, have, instead, b?e}’l
. Tted through an artificially constructed channel at Chi-
a'fgof and, thereby, made to reach the sea by way of the
18Sissippi valley.

This loss in levels is a matter of national concern both
he Dominion of Canada and in the United States. As
°°U:18tr‘0n‘e 0k EROmeRIoH S importan-ce to citizens of bo'fh
the fles’ an intelligent understanding should be had ot
acts relating to the whole matter. ~The Department
eIltit]a:iin‘f3 and Fisheries of Canada ha}s s'ent out a broc.hure
istl-'ie Pag ers Relating to t.he.Applloat%on of the Sanitary
er - ’of Chicago for Permission to DlVert-Io,O'OO ch.' ft.
S€C.” A short abstract of the pamphlet is given here.

the E}ie need for conserving the integr?ty ‘of the lfvels of
Wag mleat Lakes has long been appreciated and,.m' 1009,
the |5 a.de the subject of treaty between Great Britain and
aternlted States.  This treaty, kn(i)wn as the Boundary
Waterss Ereaty’ provides that no diversion from the bounda(riy
With, etween Canada and the United States shall be made

Ou.t the express authority of the governments of both
treaﬁ;nis’ and corresponding provision is also made: in the
teria) ?Specung the diversion of other waters which ;1;1-
Drese.g,t adect the levels or flow of boundary waters. e
15 one dl.verslon of water through the Mississippl Vallezl',
ity watw hich materially affects the level and flow of bound-
terng €IS and, consequently, has become a subject for in-

1ona] consideration.

sanitahe diversion under discussion, had its origin in the
fronte;y Deeds of the city of Chicago. Chicago was <con-
i With the urgent mecessity of disposing of her sewage

s“DDlrslrlanner that would prevent contamination of her water

in t
it

i :
ranc}‘lﬂo sluggish streams, the North branch and the South

mate]y of the Chicago River flow through the city appro;sx-
Chicag Paralle] to the shore of Lake Michigan, to the main
from « R,“’er which—since the diversion—flows westwa.rd
Was dii & Michigan. For many years, the sewage of the city

charged into these streams, and, at least as ear}y
oﬁiCialo ’at € offensive condition of the South branch attracted
Sung tention, The first complaints arose, not on ac
Shiq Contamination of the water supply, but on account
ang wa’fi.ﬁnsive odor. In 1862, high water in the ru‘rer,
Somp) isrmg of the lake level by wind, resulted in arousing
sunpl)’. iy Tespecting the foul smell and taste of the water

I -
d°wnnthl87,, the situation was partly relieved by cutting
€ Summit Jevel of the Illinois and Michigan ca'na'l——
f ergfthe Chicago and Desplaines Rivers—and dr.awmg‘
“ung ne or the canal from Lake Michigan. Later, it Was
Dort, ceS?’"‘rY to install pumping machinery, at Bridge-
branch amamtain a current westward through the South
oOthey o the Illinois and Michigan Canal. In 1874-80,
v e utr:pmg plant was constructed to pump _wat_er from
ot W’ e TOough the Fullerton Avenue conduit, 1nto the
In g4 TS of the North branch. :
gi h SGV::; after twenty-five years of struggling to get rid
iny Chicagoge and prevent contamination of her water Sup-
thi the river“;as s‘(ill looking for some means of'x?unfy;
Cong,. At epiq T™om its filth, and preventing a repetition ©

Strugion CCMCS of 1848 and 1854, which had led to the
OF the first system of sewers.

Ilec s
the o tin
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To meet these conditions, Chicago, in 1889, decided to
adopt an extensive sewage scheme employing what is known
as the dilution method. This method was selected because
it was believed that, if sufficient water could be readily and
cheaply obtained, this method would be an economical one
for Chicago. The dilution method consists essentially of
diluting sewage effluent with sufficient water to render it
inoffensive. In the case of the Sanitary District of Chicago,
this proportion has been established by a State law which
fixes it at one cubic foot of water per second for each 300
of population. On this basis, a population of 3,000,000
would require 10,000 cubic feet per second—an enormous
amount of water and comparable to the mean quantity
passing over the American fall at Niagara. Lake Michi-
gan—an integral part of the Great Lakes system—and prac-
tically a unit with Lake Huron and Georgian Bay—afforded
a possible source of supply and was tapped by Chicago.

A corporation, known as the Sanitary District of Chi-
cago, was formed under a special Act of the State of
Illinois, and empowered to undertake the construction and
operation of the works necessary for the mew projects. The
enabling Act, entitled ‘“An Act to create sanitary districts
and to remove oObstructions in the Desplaines and Illinois
Rivers,”” was passed May 29, 1889, and came in force July
1st of the same year. ‘The Sanitary District comprises an
area of 358 square miles.

One of the first works to be constructed was a large
artificial channel, known as the Chicago Drainage Canal,
extending from Robey Street in Chicago, to Lockport, Ill.,
2 distance of 32 miles. By means of this channel, water
from Lake Michigan flows westward through the Chicagn
River—whose flow has been reversed—to the canal, and 1s
discharged into the Desplaines River at Lockport. The
canal was designed to carry 10,000 cubic feet of water per
second, but was constructed to carry 14,000 CeEiS)

The canal was opened on January 17, 190o0. Water from
Lake Michigan then flowed through Chicago by way of the
Sanitary canal into the Mississippi. As a high-water cycle
in the Great Lakes followed the diversion, the injurious
effects were not, at first, apparent. In 1909, a low-water
cycle commenced and, in 1011, the level was only a few
inches above the level of 1895—which, with the exception
of 1819, is the lowest water ever recorded. The knowledge
that a part of the loss then experienced, was due to the
diversion at Chicago, effectually aroused mavigation and
the allied interests wh8 were thus injuriously affected by
the selfishness of Chicago.

The United States Secretary of War is vested with
jurisdiction over, and discretionary powers appertaining to,
the navigable waters of the United States. As the new
flowage of water through the Chicago River affected naviga-
tion at the port of Chicago, it became necessary for the
Sanitary District to apply to him for permission to divert
the waters it proposed to use. The secretary authorized the
diversion of a certain quantity of water and, after subse-
quent modifications, a permit was issued, fixing the amount
authorized for diversion at 4,167 cubic feet per second. The
Sanitary District, however, did not confine its use of water
to the quantity authorized by the Secretary of War. A
special board of engineers, under the chairmanship of
Brig. Gen. W. H. Bixby, chief of engineers, was -appointed
to report upon the effect upon navigation of diversion at
Chicago. The special board reported that the Sanitary
District was diverting some 7,000 cubic feet of water per
second, thus exceeding the authorized amount by 3,000 c.f.s.

It was proposed, in connection with the Chicago drain-
age canal, to construct a navigable waterway from Chicago,
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by way of the Mississippi Valley, to the Gulf of Mexico.
- General Bixby has reported that 1,000 cubic feet of water
per second would be ample for purposes of navigation.

A ldrge amount of power can be developed from waters
diverted by the drainage canal, and along the course of the
proposed navigation toute. The development, and sale, of
i'this power would create a large revenue, and, in connection

. with this project, the Sanitary District and other interested

parties, have entertained the hope, and expressed the expec-
tation, that profits derived from the sale of hydro-electric
energy, developed by means of waters diverted through the
canal, would meet the whole expenditure on the Lakes-to-
the-Gulf Deep Waterway.

It will be recognized, therefore, that this development
of cheap power, coupled with the method of sewage disposal,
has been a very strong incentive for Chicago interests to
obtain all the water possible.

On the s5th February, 1912, the Sanitary District re-
quested permission from the Secretary of War ‘‘to withdraw
from Lake Michigan through the Chicago and Calumet
Rivers—not to exceed 10,000 cubic feet of water per second”.
The Government of Canada was notified that the Hon.
Henry L. Stimson, U.S. Secretary of War, would hold a
hearing at which those interested might make statements
relating to the effect which the proposed increased diversion
of water at Chicago would have upon their respective in-
terests. In accordance with this notification, the Hon. J. D.
Hazen, Minister of Marine and Fisheries, Canada, ap-
pointed a special committee to prepare a case on behalf of

“the Dominion of Canada. This committee, consisting of

Messrs. Daniel Mullin, K.C., A. St. Laurent, W. J.
Stewart, V. W. Forneret and John Kennedy, was appointed
by Order in Council dated March 27th, 1912. The report
and recommendations of this special committee are em-
bodied in the brief and counter-brief which have been sub-
mitted to the U.S. Secretary of War on behalf of Canada.

At the first hearing, held at Washington on February 28,
1912, representations for, and against, the application. were
made by citizens of the United States. A second hearing
was held, also at Washington, before the Secretary of War,
on March 27, 1912, when protests were made on behalf of
the Government of Canada, the Commission of Conserva-
tion, the Dominion Marine Association, the Montreal Board
of Trade, the Montreal Harbor Commission, the Toronto
Harbor Commission and others.

A request was made on behalf of the Government of
.Canada that the application of the Sanitary District of
Chicago to increase its diversion from Lake Michigan be
not granted and, that any abstraction of water from Lake
Michigan he limited to such quantity as shall not injuriously
affect navigation and other interests on the Canadian side
of the boundary. '

After the hearing of March 27, 1912, the Secretary of
War announced that seven days would be allowed the
trustees of the Sanitary District to file their brief—the Do-
minion of Canada to file its counter-brief, not later than
April 16th.

The argument for Canada, together with the brief for
Canada, and the brief of Mr. J. C. Williams, counsel on
behalf of the trustees of the Sanitary District of Chicago,
and also the counter-brief for Canada, all as submitted at
the respective hearings, are given below in full. The
memoranda” and statements made by various organizations
represented at the hearings, including that of the Commis-
sion of Conservation of Canada, are also published herewith.

As a result of carefully weighing all the testimony of
the navigation and other interests which have been ad-

versely affected by the lowering of the levels of the Great

b 4

: Volume 22.
Lakes, and the testimony adduced before the Secretaly of
War, and, also, the other available data bearing on the s¢

ject, the special committee appointed by the government ®
Canada unanimously reached the following conclusions:

. . : { 3
(1) That there is no imperative necessity for such

large diversion of water from Lake Michigan for sanitd
purposes, as is requested in the application.

(2) That the historical facts presented in this prief
show conclusively that the sanitary canal can not be €9
sidered as the outgrowth and development of a schﬁﬂ‘f
which has received recognition by the United States g
ernment, or that of the Dominion of Canada. '

(3) That the claim that the Sanitary District is en'tided'
as a matter of right, to the use of so much of the water®
Lake Michigan as may be necessary for sanitary and

mestic purposes, cannot be entertained in so far as it
lates to the extraordinary and wasteful use proposed-

(4) It has been shown that very substantial i‘nj“r{ef
have been made, and are being suffered by navigation ’
terests. Fears for future and more extensive damages’ed
reason of increased diversion, are exceedingly well found )
and justify the demand that some improved method of se¥
age disposal, which shall not require the abstraction of :
considerable quantity of water from Lake Michigan nor A
diversion of other outlets of water which would mattf®s
flow into it, be adopted. '

(5) That the Dominion of Canada has the right to'f'
voice in the disposition of the waters of Lake Michiga® 4
sanitary purposes in so far as such diversion injuriot®
affects navigation, because her citizens are accorded,
treaty, the right of free navigation in that lake, and,,
that no diversion can be made without injuriously affecti?
her harbors, channels and canals.

. g0
(6) It having been shown that the sewage of Ohlcadgle
can be so treated and disposed of by other means tha?
present dilution methods, by which great quantities ©
are withdrawn trom Lake Michigan and dischaf
through the Drainage canal into the Illinois River, = f
contended on behalf of Canada, that the abstractloni
water from Lake Michigan shall be limited to such qua?
as shall not injuriously affect navigation interests ' oS
Canadian side of the boundary, and, that such limlta.ﬂd .

shall take effect at the end of such time, as, in youf .Ju ict
ment, may be reasonably necessary for the SanitaTy D1 e
to ihstal, and put into use, the works which may % by
quired for disposing of the sewage by other means t

the dilution method now in use.

. 4rict
(7) That, in view of the fact that the Sanitary Dlsgzvv
claims that permits hitherto issued deal only with t 9 chat
through the lower portion of the Chicago River, %
it has the right to take any amount of water, withot
mission, through the canal, provided it is supplied t mit?
other feeders, it is respectfully requested that all g
be only for such limited quantity of water as shall ® aw’
juriously affect navigation on the lakes and the - i atit!
rence River, and be so worded as to state the total (1'113 10
which the Sanitary District of Chicago may be ‘Pemntt the
withdraw for domestic and sanitary purposes frod
drainage basin of Lake Michigan.

oo B
We feel confident that the interests of humam? st
Chicago, aud the levels of the Great Lakes, and of mﬁoﬂ
Lawrence River, can best be protected by the inst; 2 by
of 2 modern system of sewage disposal, rathel '

: ; injurio
using a method which has been shown to be injud rthe”

the navigation and commerce of both nations, and, 1 g0

that the interests of the public generally will, thus,

tected and their welfare promoted.

-
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THE APPOINTMENT OF A HEALTH
COMMISSIONER.

““A vacancy will soon exist in the position of
chairman of the Board of Health of the city of
Boston. ;

The duties of the chairman and his two as-
sociates are various and responsible. They em-
hrace the control of contagious diseases, includ-
ing bacteriological tests, disinfection, and pre-
ventive measures ; the insp:ction of milk, vinegar,
provisions, tenements, slaughter houses, stables
and occupations and conditions dangerous to
the medical inspection of the schools,
containing more than 100,000 pupils; the man-
agement of a smallpox hospital and a quarantine
station; the control of convenience stations
throughout the city; the compilation and publi-
cation of vital statistics, and other miscellaneous
duties. The department has over two hundred
employees.

The mayor will consider applications from
physicians, sanitary engineers, or other persons

experienced in this field, who are American
citizens.”’

h2alth;

Attention is called to the last paragraph of the
above. Applications for the position of Health Com-
missioner. for the city of Boston are being invited, and
the above is clipped from the notice calling for appli-
cations. It is nearly time for our Canadian munici-
palities, when openings in civic positions occur, to in-
clude a paragraph similar to the above, with the change
of ‘“‘Canadian’ for ‘‘American.”” In many municipal
appointments made recently in our Canadian cities
foreign engineers have received the positions. We have
stated before in these columns our feeling that just as
able men can be secured from the ranks of the Canadian
engineering profession as elsewhere. Evidently, our
neighbors across the line feel likewise concerning their
own appointments, and have taken measures to ensure
the appointment of citizens of the country. The sooner
their example is followed in this matter, the better it
will be for both the cities concerned and the engineering

profession.
>

THE CONSULTING ENGINEER AND THE
MANUFACTURER.

Of late years a practice has prevailed among con-
tractors and manufacturing establishments of gratui-
tously preparing plans, furnishing estimates and giving
advice on engineering work. This has been the cause
of considerable adverse comment on the part of the
engineer, for it interferes with his legitimate practice.
At the last annual meeting of the American Institute of
Consulting Engineers a discussion of this practice arose,
and the consensus of opinion was that something should
be done to stop it, as it was certainly unfair and detri-
mental, not only to the engineer, but also to the manu-
facturer and contractor. A number of interesting points
were brought out during the discussion. Mr. C. C.
Schneider stated that a few years ago, in tendering on
steel work, the prevailing practice of making designs on
speculation had it demoralizing influence, which did “not
seem  to be sufficiently appreciated by purchasers of
structural work, they being led to believe that the con-
tractor did this work gratuitously. A moment’s reflec-
tion, however, will show the fallacy of such an assump-
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tion. The fact is that the manufacturer has to pay for
making designs, not only once, but many times over,
as only once in a number of cases is he the successful
bidder. This extra expense must be paid by the pur-
chaser. Now, however, it is becoming more and more
the practice to let contracts for bridges and other struc-
tures on designs prepared by engineers employed by the
purchaser.

Nevertheless, it is true that a great deal of work is
done by the manufacturer which should logically come
to the consulting and constructing engineer. The result
is that the actual purchaser of the company’s product
is compelled to pay ‘the expense of investigating other
people’s projects which are never carried out. At the
present time the reinforced concrete practice is in about
the same condition as that of structural steel work some
years ago. It will only be by the co-operation of the
engineering profession that this condition of affairs can
be ameliorated. It was suggested at the meeting men-
tioned above that the different engineering societies
whose members undertake consulting work should adopt
a schedule of minimum charges, and that the companies
manufacturing apparatus, in furnishing estimates, plans
and specifications should regard themselves as consulting
engineers, and invariably should exact for the service
rendered at least the minimum charge recommended.
This would, no doubt, help to kill the practice. It is 1o
be hoped that some concerted movement will be taken
with regard to this matter.

—eel

SELECTION OF A WATER-WHEEL.

At various times we have referred to the increased
precision now obtained by the water-power engineer in
the design and installation of water-power development.
A number of factors have contributed towards this
result. One of the most important of these factors ts
that more thought is being given to the application of
precise methods in selecting the water-wheel unit. By
a gradual process of development the water-wheels them-
selves have been brought to a very high state of effici-
ency for operation under various conditions of installa-
tion. Theory has begun to play a large part in the
design of units for special conditions of head and amount
of water, until now a highly specialized branch of en-
gineering service has been reached.

With the more general use of electric power and
the perfection of high voltage of transmission, many
developments of Hydro-Electric power have become pos-
sible. These include very low-head plants and very
high-head plants, with a wide range in the quantity of
water available. Regulation demands are becoming more
rigid. Expensive storage dams, with large reservoir
sites, compel economy in the use of water.

These factors have aided in forcing the water-wheel
manufacturer to furnish wheels for particular cases, and
not from stock patterns. In order to furnish a wheel
which will give the best results under the required con-
ditions of service the designer must know certain facts.
Mr. O. B. Coldwell, in a paper given recently to the
American Institute of Electrical Engineers, and pub-
lished in the last two issues of The Canadian Engineer,
discusses the features entering into the particular design
of water-wheel which will best reach the conditions for
which. it is intended, and points out the information
which should be furnished by the purchaser to the water-
wheel designer to enable him to plan the most efficient
unit.
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EDITORIAL COMMENT.

f ouIld
River
This

ot

In this issue of The Canadian Engineer will be
the second part of the article describing the Red
Bridge for the National Transcontinental Railway.
is a bascule bridge of a new form, known as the
Trunnion,” and is a modification of the earlier form g
bascule. This is the first description of the ‘‘Heel Truft
nion"’ type that has as yet appeared in the techniC
journals, and will, therefore, be of considerable intere®
to our readers. ’

* * * * J

Members of the engineering profession resident .m
Toronto will much regret City Engineer Rust’s remoY
to Victoria, B.C. The integrity and uprightness whic
has marked his career throughout his municipal life
done much towards setting a proper standard for t
engineering profession in Canada. At the same time | i
feel sure that the work of the Canadian Society Of C‘:n
Engineers and its influence in the West will recelVé =8
added impetus with the presence of the immediate Pﬁ:
president of the organization in Victoria. - We wish
Rust every success in his new sphere of action.

* * * *

: : 2, 4 ns
We drew attention through our editorial colum

recently to the application of the “Sanitary Distrlctunt
Chicago for permission to divert an increased .m:nohtl)’
of water. The Canadian Governmeat have \'ery.‘l"gt ¥
taken a strong interest in the application, knowing of
evil results that will accrue to Canada as the_ resu ot
the granting of the application. To secure an intell! ;
understanding of the facts underlying and Co‘n-ce}:nries
the application, the Department of Marine and Fish¢ P
has sent out a pamphlet giving the facts as kr.lowﬂ-
abstract of the pamphlet will be found in this issu€

GENERAL NOTES.

o
. eraﬂ
Precipitation was very generally in excess of the av ihe
in Canada during April, but in Vancouver Island a? nd
Kamloops District of British Columbia, Saskatchewa?

. c
Nova Scotia, the usual amount was not recorded. alrﬂ"sz
cess was pronounced in Alberta, where the fall was
twice the normal in many localities. ¢ <0V

At the close of the month the ground was bare 0
in most places, but in the bush region of Upper .n the
there was a depth of from four to twelve inches, an
Gaspé Peninsula of Quebec about four inches. ]
The table shows for fifteen stations, inclucfed 10
report of the Meteorological Office, Toronto, the
precipitation of these stations for April, 1912: from
Departur€
Depth the averag® :
ininches. of twenty yea

the
tota1

Calgary, Alta. (ol e s vanns 2.00 +1.41
Edmonton, Alta. .........coe... 1.60 +0.76
Swift (Current, SASK, .o e 0.4 —o0-35
Winnizeg r Man. bl siiit s s 2.20 +0.60
Port 'Stanley, Ont, v.ovsies s 3.50 +0.92
30t 7o) 0 0 fut e A R R R 2.74 +6.34
RBavry SOuRdsROSHEE \ritioh et s svesais 2.34 +o:2
Ottarwa, - (Ot I i I TR 3.14 +1.26
Kingstoni IORE S o b L it s 3.2 +1.28
Miantmeals SOies v e =gl ey s 3.20 +0.88
Duebse; -Ques’ R SN E s 3.13 +1.18
Ehatham N B S e 3.20 +0.45
Bhaiibicdiian T e 3.00 —o.62
Nactoria, BJERE i e ot i s 2ERE 1.30 —o0.59
K aloens WB AT . nh Al s 1.30 —o-5%
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A FLOWING WELL.

Whic’}fhe illustration given herewith shows o, s ‘borehole
e 4 Was sunk at Boggy Creek for the purpose of supply-
COnSuE]l:Fr for Reg'xna, Sasie AN RONO: \?\7ynne-Rf)ber.ts, the
T m_g engineer, after a study of the geolgglca} forma-
N S’in]:'CIdEd that there should be water at tl}xs pomt., and
s ng a well,.a. g}lsher was located. This well 1is 75
5 1 €D, 5 .mChes in diameter, and at 8% ft. above ground
grou:g“f d}scharging 440,000 gallons a day. At 8 ft. bel.ow

it is expected to yield about 700,000 gallons daily.
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CENTENARY OF GAS LIGHTING.

The year 1912 marks the one hundredih anniversary of
civic street illumination by means of gas and its importance,
even in 1812, may be readily noticed from the fact that its
application to street lighting followed its first public de-
monstration by just nine years. Mr. Samuel Gleg, the
first business manager of the National Light and Heat Com-
pany (London), improved the art to a great €xtent by the
introduction of the hydraulic main, the wet lime purifier and
the wet gas meter. With these improvements gas rapidly
spread over the civilized world as an illu-
minant, and Baltimore had the honor of be-

View of Well Showing Measuring weir.

:alff(::smonths ago Regina had only a supply of one million
€ cit ber da'y;. now there are 2,750,000 gallons ;eady for
q“antii,’ ?.nd it is hoped to increase this to a still larg(.ar
e yy 1y Tom Bo.ggy Creek. The mext well to be su STt
er quanItl.ches in diameter and it is expected to }.’leld a great-
ecause 1'ty 'Ithan the 3 inch well. The pho-to is of interest
e foundlt- i tl}at such powerful artesian wells are to
eging ; n the glacial f-orn%aticn. '.Fhese wells shquld Pla.ce
and g, ln'an excellent position .w1th regard to 1ndu:tr1§s
otch \:n,clajl operations.  The view shows a temporary V-
€ir installed to measure the flow of the well.

——

ELECTRIC SMELTING OF IRON ORE IN
SWEDEN.

whoT:lre Stora Kopparbergs Bergslags Aktieb :
Whicp € the owners of the Domnarfvets. Ironworks, at
Works the first large electric smelting furnace \\tas
a capaé'are now going to build a new electric furnace with
struCtedlty of 12,000 h.p. The earlier furnace Wwas con-
Pany according to the designs of the Elektrometals Com-
The new furnace, however, is to be constructed 1n
Ce with the patents of Dr. A. Helfenstein, of
.signe :band a contract with the inventor.has already be?eg
1S fiy cdy t.he company. The Helfenstein furnace, whic
_With vertically adjustable electrodes, has been
Carh; i n severa] places in Germany and France in the
fe’rolail Industry, and is also used for the production of
from Oys, the size and capacity of the furnaces varying
timy lfo00 to 12,000 h.p. This is stated to be the first
Wity ., VeVer, that the furnace is to be used in connection
it {g o Ton industry. Among the advantages claimed for
dng u:t}fact that the capital expenditure per h.p. is small,
io T, that it is simple in design, and the‘cost of
OB s low, Tt can also be adapted to a Varying sup-
Qepey g €¥8Y, which is of particular importance to works
fans‘ 2 fOr their energy supply upon rivers and water-
Dleted int 1s expected that the mew furnace will be .com-
before the autumn, and possibly results will be available
€ end of the year.

olag, at Falun,

ereqed

a.CCQrd an

ing the first city on the American continent
fo use it for street lighting purposes. This
was in 1821. Boston followed the neéxt year,
and by 1827 gas lighting had become com-
mon in New York City.

At first no attempt was made by the gas
producing ccmpanies to se€cure any other pro-
duct from the coal than the gas, but later on
it was discovered that there were several val-
uable by-products. The products of gas dis-
tillation contain vapors of tar and naphtha
together with steam Impregnated with = car-
bonate of ammonia and sulphide of ammonia.
These vapcrs condense in the pipes and clog
them up. Instead of being considered a nuisance 1t 1S NOW
recognized that they have a value, and add considerably to
the assets of the gas companies. Sulphide of ammonia
amounts to one per cent. of the coal treated, although some
thirty per cent. of this amount is lost. However, it is worth
nearly twenty dollars a ton as a fertilizer, and gas com-
panies in regions where fertilizer is most in demand find a
ready market for all the sulphide they can produce.

When electricity began to come into use as an illumin-
ant it was predicted on every hand that the gas companies
would soon become bankrupt, and that gas would be driven
out of the market. These prophecies have been falsified,
for gas companies are mMOore Prosperous than ever. They
are concentrating much of their. energy in popularizing gas
as a heating agent, for up to the present time electric heat-
ers are more expensive, and have proved economical only
in such small articles as irons. In a few years electricity
may be much cheaper, and then it may drive its older rival
from the field. At the present time, however, gas for heat-
ing purposes is firmly entrenched, and there are many who
prefer it as an illuminant to electricity, for the reason that
it is not so hard on the eyes as the fierce white glare of the
electric light.

——

AN UNUSUAL COMBINATION OF REINFORCED
CONCRETE AND CONCRETE BLOCKS.

The E. E. Woodward Building at Rockford, Ill., is no-
table in that the construction is a combination of reinforced
concrete and concrete blocks. The entire frame, including
columns, floors and stairways, is of reinforced concrete,
while the walls and partitions are constructed of concrete
blocks. No wood is used except for window frames. It
is interesting to mnote that the blocks carry none of the
load of the building and contents except their own weight.
The building is 143 by 70 feet, five stories high with base-
ment. The concrete used was proportioned 1:2-%:4. The
Simpson Construction Co., of Chicago, were the contractors
for the concrete work, while -the building was designed by
Francis M. Barton of the same city.
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APPLICANTS FOR PUBLIC APPOINTMENTS.

I'o anyone who has had occasion to advertise for
applicants to fill a position the following comments by a
borough surveyor, in a recent issue of The Surveyor, will be
of interest. It would be well for all applicants for positions
to note carefully the remarks.

Only a very tew of those of us who enter the municipal
or local government service can hope to progress very far
in our career without undergoing the ordeal of becoming a
candidate in open competition for a higher position.

Again, only those who have entered the arena time
after time without success can appreciate fully the dreadful
sense of discouragement that comes over one on receiving
quite a number of polite little circulars informing us that
Mr. So-and-So of somewhere else has been successful.

Of course, in the public service, of whatever branch,
the stress of competition, as in every other walk of life,
grows keener day by day, and disappointments must be ex-
pected, if only from a study of the numbers one sees from
time to time as having applied for this or that post.

Still, one often wonders just why the successful candi-
date should have been selected in preference to oneself. He
does not come from as good an office as our own, he is
younger, and does not appear to have mearly as good quali-
fications. “Luck,’”’ perhaps; well, very often it is just that
and nothing more, or at any rate that intangible factor has
entered very largely into the result. And yet if you were
behind the scenes you would very often see clearly the why
and wherefore. For while it is true, no doubt, that such
things as ‘“local influence’” and ‘‘personal canvassing’’ are
still potent powers in the land, I think it must be conceded
that in mine cases out of ten nothing more or less than first
of all a smart application ensuring a place on the selected
list, followed by a favorable impression at the personal in-
terview before the committee or council, has brought about
the result. It surely behoves us, then, to put our very best
effort into our application, recognizing that nothing but
this has the slightest chance among so many aspirants, and
always remembering that from this short document alone
those who have the selection have to form an estimate mot

~only of our qualifications, but, from internal evidence con- .

tained therein, our personal character.
It has been my duty to open, analyze and tabulate the

- applications received on several occasions, and quite re-

cently to prepare a select list for a junior appointment in
my own office. On completing my task I stood contemplating
the heaped-up pile of human effort, wondering if I really
had selected the the best six, or whether lying buried amidst
the number of unsuccessful applications was some undis-
covered gem of sterling worth.

This would, with every care on my part, have been
quite possible, from the fact that so many of the applica-
tions bore evidence of want of training and method in pre-
paration, and thus it may ‘be that a candidate having really
good points had quite failed to bring them to my notice.
Let it be recognized, more especially by younger members
of the service, that an application, to stand out from its
fellows, must be prepared with that object, and be such as
immediately to command attention.

Everything counts, right from the very envelope in
which the application is sent to the testimonials it encloses.
Handwriting, good paper, legibility, the marshalling of
facts in clear chronological order of training and experience,
general style and appearance—al] lend their weight.

The first point, perhaps, that I can recommend is a very
careful study of the advertisement, and having made this, con-
sideration if vou are in every way eligible. It is of no use
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blinking facts to oneself. Competition is so severe that
unless you are competent from training and experience,
for example, are not within the limits of age, it is useless
to waste your own and other people’s time by applying. Do
not think from this that I wish to damp anybody’s laudabl®
desire to get on, and, of course, ‘luck’”’ might come your
way. Really, though, there are already so many peop®
who cumber up the candidates’ list and who by no possible
chance can hope to succeed, that they cause themselves 2
deal of unnecessary trouble, expense and disappointmen®
Do not imagine I mean that, supposing a borough surveyor
has a vacancy for a qualified ‘““General Assistant,”” you {”e
eligible because you have just completed your articles with
an architect in private practice, or that for a public libraty
requiring a librarian you are just the man because you ar
in a town clerk’s office.  You have not had the specializl
training required, and fifty of the others who apply W
have. Take any hint, also, contained in the public %
nouncement of the vacancy, such as ‘‘preference given
candidates holding the certificate of the Surveyors’ Institt”
tion.” If you have not this diploma, its equivalent or SOM¢’
thing better, do not apply. Modern practice all tends to-
wards specialization in greater or less degree. No, choos®
your department, and get every qualification you can that
it requires, then sail ahead when opportunity offers 2"
“Try, try again.” Quite 30 per cent. of the applications
referred to a little while since were received from Perso'[.Xs
having no possible qualifications for the post, and thiS =
no solitary example. ¢

Having decided, then, to become a candidate, let US 165

turn once more to the advertisement. Follow its directio®
implicitly down to the smallest detail. If it asks for evef‘"
thing to be in the candidate’s handwriting, do not, for u?;
stance, type or print your copies of the testimonials. f_l
asks for two testimonials, do not send in three, or any like
foolishness.

It would be impossible here to do more than indicat®

generally the lines your application should follow, as 5
circumstance will vary in some degree with the class of 3%
pointment offered. You will, however, have already gather
the care and attention I advise you to pay to many thingi
As I have already said, you must remember that it Will B2
only be from the subject-matter of your application that 9
will be judged, but an opinion will be formed of your 8
era] character from the internal evidence it contains: 1
instance, a man who makes careless mistakes there Wil.be
likely to make them elsewhere. If you attempt to decel"‘f
by palpable exaggeration there you are not likely to be reu
liable in your everyday dealings in your new post.
do not produce a neat and businesslike document nows
so much depending upon it for your own advancement, #
you likely to exert yourself to turn out good work il )’Ods
employer’s interest? Make the very best of your own goo :
—that’s what you must do to succeed. But, on the Ot?‘en
hand, do not state anything that will not bear inveStigaﬂo
should it come to the test.

wit

icatio?
Among other small matters, address your applicat

direct to the persons having the power of appointmentr aaé
for example: “To the Mayor, Aldermen and Councillor®

the Kirkhampton Town Council,” or “To the Chairma? ale‘
Members of the Wallsend Urban District Council,” e 2
men.” Then go right to the point. Do not say, 35 T
out of every ten candidates will: “Having notic€ i’or
advertisement in this week’s Local Government GaZEtteC,,
a general assistant in your surveyor’s office, I beg, o y
Never mind how you got to know there was a vaca'nf;n
Say: “I beg to offer myself as a candidate for the positi®y
now vacant of general assistant to your borough survey™

of, ,
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:&i’;lgif’e your true age on your last birthdgy. Do not

AN e‘}n orde_r to make youfself appear a lfttlfz older by

of Fegb I am in my twenty-sixth year:” If lt'IS the end

s twruary now, of course you can, if you wish, say I
enty-six years of age on March 14th last.”

ﬁcat;lo‘}rllen particularize your present‘appointment and quali-
Nature s,f g i show (guided, of' course, by .the
Serve £ (e 3-p.p01ntment) hOW.your. education, your having
DOintme};mfr articles of‘app'rentlceshlp, your subsequent ap-
€Xperies, ts, the exammatlox.ls you have passed, and _ygur
Offered-ce gen.erall)f ﬁF you. in every way for the position
You wiyy and, if a junior, impress them with the fact that

Prove a real assistant to your new chief if appointed.

WaYSO fbcomsé I can do no more t.han indicate ?hat there are
Sider;bly }lsmg your brains a l'xttlg, of helping you con-
Bve 3’ SO0 to frame your_applhlcatlon as to meet exactly
S“Dpos(l irements of the .51tuat10n, For exax_nple, let us
Councj) tfhat a bald .advertlsement ‘appears stating that the
Veyo- Oysome seaside resort requires a new borough sur-
tOWn'a bi °u have never been there, and do not know the
there is tlt. Well, make it your job 'fo 'ﬁnd out everythu'lg
Matterg Ol'know of the class of place it is, and what speaal
Just 5 lit'(cllke W"}terWOTkS, public baths, or otl}er projects,
our COntre] outside the usual run, pe.rhaps_) will be u'n'der
at ney (]). Or, again, make a special point of enquiring
arge works, if any, are contemplated in the near
ey, S’e:;ch as an extension of the sewage system,.Or a
Yoy requi Efel_lcfl wall and parade. Having gle?me?d what
Darg of fe, 1t is easy to emphasize in your app!lcatlon t.havt
vaiOuslyour experience bearing on the points in question.
Indjtq 10§’ for Instance, on the other hand, it is no use to
of Sewag gfparag.raphs setting forth your specx.al knf)wledge
Sea, Ne:d arms if the sewage is discharged d}rect into t.he
Yoy gener II' Say mO.reP The adVerAtiseII‘len.t will often give
Ittle paiflnformauon, but frequently it is easy to gather
e leay: 1Cu1_al' knowledge of the greatest service. Be-
the Junig Ng this part of our subject, just a word more to
.oTe mg 'S—and that is, “Do not exaggerate.”” I have be-
g or;“l application for a junior appointment from a boy
Stateg i :rgh engineer’s office—a veritable prodigy if all he
SUrvey; ue, for he claims to have a thorough knowledg_e
N 1g and levelling in all its branches, is an experi-
work, anZUghtsman, with special knowledge of architectural
Works W Sewage and drainage, road making, private street
two Ii]is:terworks and tramways, and yet makes at least
& ‘ng ito ?Okes in spelling. Believe me, the man who is
all the:k' th.rough through your application will not ex-
H0%e il € things of you before you are twenty-one. He
duriy v €ly to be content with a genuine statement that
f the c;aur articles your chief has been carrying out works
So samemm,ehe“SiVe nature set forth above; that you have
8 aCcura:at]sfactOTy knowledge of office routine, can make
e eimin:r Sur"ey’_ produce a neat drawing, hav_e passed
> frop, thy eXamination, or can produce a Certificate or
1€ Science and Art Department of the Board of
ann;bbuilding construction or the like. I d‘eclare
hera Junq, aSOIu.te fact that out of six selected candidates
th <, ang ali Ppointment who appeared before a‘ cvo'm;mlttee
o %o of whom had stated in their application that
o Mpetent surveyors, only one coulq read fm
B foyy of on a theodolite standing in the council chamber,
¢ War the six were not able to make any attempt at all.
o), O be ;btlf'lerefol.‘e, and do not hope to deceive by claim-
1t Y be misee to run while still ““in arms,” for you would
Secyre ., "2Ply unhappy if by any chance you managed

€ POsition and were found wanting.

it to 1on

W g 3 . . i
as to testimonials. I am afraid at this date,

WhilAnd X
e the
Y are stil the fashion, their value has been con-

“opportunity for yourself as you go along.
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siderably discounted owing to experience common to us all.
Let them at any rate have some bearing and be a little
varied. By that I mean get them from people competent to
form a judgment. To produce one from your schoolmaster
when you are twenty-five has only a limited value. He can-
rot judge but generally of your professional ability. Sup-
pose, for instance, three are required; get two that speak
of your professional qualifications, and let one go to show
something of your personal character,

Your application is mow ready for dispatch, printed it
may be, and neatly bound up in narrow green ribbon for
an important post, typed or neatly written for others, but
always with an outside title page setting forth tersely its
contents. Send it off then in good time; do not wait until
the very last day or post. There are such things as acci-
dents; and do not forget to put the endorsement on the
outside of the envelope.

On the much-debated question of convassing I shall
say but little. In many instances this is now strictly for-
hidden, but in others ‘‘personal’’ canvassing only is tabooed,
and it is still permissible to send a copy of your application
and testimonials to the members of the local authority or
committee. The names you can easily obtain, as a rule,
on application, or from the local newspaper people. Do not
frrget that you must spare mo legitimate effort to make
your name stand out from the ruck in some way or other—
even if it is only by using blue foolscap instead of white.
As to any personal influence you may be able to bring to
bear, I can only leave that to your own good sense and
taste; but always remember that frequently more harm than
gocd is done by the people who pester on behalf of candi-
d:tcs of whem they have no real personal knowledge what-
ever,

Now only remains the fateful interview. Our applica-
tion has done the work required of it, and we have been
requested to present ourselves as one of a selected number
for inspection. Here, of course, a man’s personality counts
for a very great deal, and it is everything to create a good
impression. I am afraid it is of little use to tell the nervous
man, who positively dreads it, not to be afraid, but one can
warn the very cocksure of going to the other extreme.

All things count, dress and general appearance, of
course. Do not overdress, but, at any rate, go looking, as
it were, worth your money. Perhaps, however, the one
great tip is contained in the words ‘“‘Speak up.”  There
are sometimes quite a number on the committee or council,
and there are certain to be some who cannot hear well; but
anyhow it gives a general impression of confidence.

You must be on the alert for opportunities to bring out
your strong points. Do not worry by anticipating that they
are going to ask you too much or questions you may not
be able to answer. They will not; for, as a matter of fact,
unless the interview has been arranged beforehand by the
chairman or head permanent official, you will be surprised
at the somewhat inane things that will be asked of you, or
find that you are being merely required to confirm a few
points in your application. You will not often get a chance
to say much to the point unless you are quick to make the
In conclusion,
I wonder if I shall be understood if I tell you never to say
“No” to anything.

Reading over the foregoing I very much doubt if I am
competent to give you all the advice I should like to give.
Certainly I myself have made very nearly all the errors I
am asking you to avoid, but if I have succeeded in helping
any of those who are coming after me to put up a little
better show on the next occasion they enter the list my
efforts will not have been entirely in vain,
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CIVIC STREET ILLUMINATION.

The many and important changes brought about in the
matter of street lighting are becoming noticeable through-
out the streets and thoroughfares of mearly every Canadian
municipality. The changes have not
been so moticeable in the method of
supply but in the means of light distri-
bution and the method of fixture treat-
ment along the streets.

In the lower portion of the province
of Ontario the policy of the Hydro-Elec-
tric Commission has been a potent factor
in the furthering of new systems of
street illuminations, but that this policy
is not alone responsible for these changes
is exemplified by the large number of
municipalities who have discarded the
arc flame system for the incandescent
standards and still rely on steam driven
dvnamos for their current.

In many cases the design of the sup-
porting columns has been carried out to
an advanced state of perfection with the
result that the appearance of the high-
way has been greatly improved and en-

hanced.

There are many advantages attend-
ing the use of these incandescent
standards over the use of the arc lamp, and among these
may be mentioned the even distribution of light, the reduced
cost of maintenance, and the civic beautification.

Fig. 1.
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circular base carrying five globes (four inverted and on€
upright) ; the other a reinforced concrete pole carrying 0D
lamp in a cylindrical iron and glass support over the side”
walk. These latter standards are used on the residentlaI
streets and sections; the use of the former being confiné
to the heart of the buSiness section.

As a general rule, the designers of these ornamenta1
standards have allowed facilities for five globes; four beins
supported on cross arms and the fifth projecting from the
end of the supporting column. Figure 1 gives an idea ©
the appearance of the large standards in the city of Toronto:

Aside from the necessity of careful planning and €%
gineering there appears to be one important factor which
must be considered before the system is a success, and that
is, the nature and manufacture of the glass globes that sur”
round the incandescent lamps. The Macbeth-Evans Glas®
Company, of Pittsburg, Pa.; have made a study of this phase
of the problem and have advanced the art to such an extent
that they have received orders from many large and import
ant municipal councils in this country. ~ All the globes ap
pearing in the illustrations accompanying this article weré
supplied by the above mentioned firm. ]

Figure 2 represents the appearance of a resident‘al
street in Toronto that was among the first to receive treat”
ment from the Hydro-Electric Department.  This S“"?et

. s

branches from the main thoroughfare and extends for 2 di
& 1ce

tance of about two long city blocks. As may be notic
aillte

from the posts in the foreground, two iron rings P
dead black support the ground glass globe and a
crown on the top completes the make-up of the fixture.

ustraté
ances

metd

The treatment of the down town sections is ill
in Figure 3, which shows up under exceptional circumst

Fig. 2.

The city of Toronto, Ont., lays claim to being among
the first cities in Canada to entertain and carry out a pro-
gressive system of municipal street lighting.

In the execution of this work two types of lamp standard
were employed; one consisting of an ornamental cast iron,

: 05(5. K
owing to the almost entire absence of other poles .Orogef"’t'
It will be noticed that the iron standards receive their on”

} ; 3 . e
ing current from wires buried underground, while the le
crete standards are fed from top wires carried by the con”
itself. In a few cases the iron fixtures attached to t
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Crete st

Cert andards have been placed on tall wooden poles in

Carrimf;elcﬁon,s of the city, but these poles are used to
lighiin d 'wmams other than those used for supplying the
& standards only.
he foliowing table gives the more important specifica-
Buﬁalsn%ﬁg‘ures of the 1ighting. system of Toronto.and
tion of’ s‘i & It illﬂ:OI“dS a practical basis for cost estima-
milar equipment.

UOI)S

w

MAINTENANCE OF THE DIESEL ENGINE.

The following notes published in a recent 1ssue of The
Electrical Review, of London, will be of interest to Canad-
ian engineers, for a number of Diesel engines are now be-
ing installed in this country.

After two years’ experience of this class of engine, the
writer has no hesitation in saying that such engines are

Fig. 3.

No, oF s Toronto, Ont.  Buffalo, N.Y.
T)’picﬂposts in installation 450 86
P ; S'Fl'ci‘[ width ...... 42, o 6o’ o
B 80’ to 100’ 105’ to 125’
Height staggered
of BBESEALE sy o' 8" ]OI 6"
LEL-mD l}v o 12’ 6"
) B Eemmeny 1 upright 1 upright
g}ze lar 4 pendent 4 pendent
12¢ gl:]?S ............. 5 100-watt 5 Go-watt
e R (12// X O”) (12” x ()//)
(14” X 77/) (16” X S”)
MethodS O o 5 Multiple lamps
K; RUELL S o L L in series on 550V Multiple
o S power circuit
T S S SR N Alternating  Part direct a'nd
T.cation et part alternating
M o o o, AR Underground  Underground
PRI - 2 s All lamps burn All lamps burn

all might all night

R S m—

w using

So
m
Mg € manyf,. :
Ne Ufacturers of dairy machinery are no '
experi-

met.
x:sg‘s asf::{ f(‘)lr those parts subject to Corrosionf 1
. alg N sm\.\'n the chemical resistance of th.ls metal,
Cream, . Particular suitability for making pails, pans,
®€2ers and the like.

quite reliable for central-station work; any trouble exper-
ienced at first was entirely due to lack of experience on the
part of those in charge.

Unless the valves, &c., are kept in practically perfect
condition trouble will be experienced in starting, as the
engine depends entirely on the compression for firing the
charge; some engineers will consider this an advantage, but
it is a serious matter for a supply station should an engine
fail to start when the load is rushing on. ‘

Where one engine only is installed, the question of the
starting air is of great importance, and a small compressor,
driven independently of the engine, is almost a necessity.
Where there are more engines than one, it is not likely that
all will be out of order at the same time, and the supply of
air is practically assured.

The engine most likely to fail to start is the single-
cylinder type, the multi-cylinder engine being almost certain
to run on one cylinder unless allowed to get into a very bad
state. Therefore, the question of the supply of air is not so
serious in this case.

In a residential district the noise of the exhaust may be
objected to; while it is by no means excessive, the per'sist-
ent rap is objectionable, especially at night.

In a case with which the author is familiar this was
overcome by taking the exhaust into a pit, 10 ft. by 6 ft. by
6 ft deep, which was available, the outlet being through the
silencer supplied with the engine, and it is now almost im-
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possible to tell when the engine is running. In addition to
the reduction of noise the back pressure on the engine was
considerably reduced.

The engine ran for some time without trouble, the first
failure to start being due to the exhaust valve buckling
slightly, making is impossible to get the compression high
enough for ignition,

The exhaust valve casing worked loose several times,
and when it was tightened down hard the casing itself buck-
led; each of these events meant failure to start and loss of
air. In one case the air pressure was as low as 200 lb. in
one starting receiver and 450 lb. in the reserve, while there
was 650 lb. in the blast receiver; even with this low pres-
sure it was possible to start up on pure paraffin.

This trouble was overcome by having the shoulder of
the valve casing turned down a little from the top of the
seating.

The exhaust valve soon gets pitted and scored, and it
requires grinding in about every three months on an engine
running six or seven hours per day. It is only a matter of
a quarter <f an hour to change this valve, a spare valve and
casing being supplied with the engine and a split lever al-
lowing this to be removed without disturbing the other valve
gear.

The air valve has given very little trouble, although it
Tequires occasional grinding in, and once was badly ‘“‘gum-
med up” with imperfectly consumed fuel; the cause of this
is mentioned later.

As regards the fuel valve, the makers appear to con-
sider that it requires more attention than other parts, but
during two years’ working this valve has given no trouble.
It has been regularly cleaned and rubbed in once or twice
with knife powder when overhauling the engine.

The starting valve stuck open several times when start-
ing up and completely emptied one of the air receivers.
This was found to be due to an accumulation of moisture in
the receiver being carried into this valve and causing the
spindle to rust and stick in its casing. The trouble was
overcome by giving careful attention to the draining of the
interccoler while the engine is running, and regularly drain-
ing the air receivers each day.

The lubrication of thz compressor gave some trouble
at first, because of the high-pressure valves occasionally
sticking and causing a shut-down owing to the falling of the
blast pressure, and the air pipe from compressor - to inter-
cooler becoming blocked by carbonized oil; the makers re-
commended that the oil supply to the high-pressure piston
should be discentinued altogether, except for a few minutes
after starting up, and this was found quite sufficient for
lubrication and completély overcame the trouble,

The lubrication of the engine has given no trouble ex-
cept for the piston, which rcquires careful attention. In
most vertical type engines the oil is pumped into an annu-
lar space round the cylinder and reaches the piston through
some six very small holcs in the cylinder liner; these appear
to be very liable to get blocked up and as it is necessary to
dismantle the whole of the valve gear and draw the piston,
to enable an inspection to be made, they are liable to bt
overlooked.

The piston has run dry twice in the two years, although
drawn every six months for inspection, and in each case two
of the holes were found blocked up. Fortunately the driver
noticed the trouble before any damage was done to the pis-
ton.

The fuel pump valves rcquire careful attention, and
particularly the suction valve as any leakage past this will

Volume 22.

prevent the engine developing full power. Failure to start
has resulted more than once through the suction Valve €a%
ing working lcose on its seat; this was not an easy fault 19
locate the first time is occurred,

The cooling water must be carefully watched, and it
suggested that the circulating pump, driven from the en
gine, is not sufficient, but that a supply should be available
to continue a flush of water through the engine for abott
fifteen minutes after shutting down. The reason advanc
is that the heat of the piston and cylinder walls is sufficient
to bake any sediment left by the water into a hard scale:
This assumes that the water runs cut of the engine when ¢ £
pump is stopped.

A cracked cylinder cover was another unexpected tro
and the writer believes that this has occurred on more
one engine of this type. The only reason which has
suggested for this is that the engine must have been ser”
iously overloaded or that scale had formed in the water paS:
sages, and the latter point will be definitely settled by ope?
ing up the damaged cover.

uble!
than
beel

The crack was so slight that some difficulty was fouﬂi
in locating the trouble. - The engine failed to start and
usual examination was made, all valves were ground in an‘
rocker lever clearances set. The engines started up Slugt
gishly on pure paraffin and ran as usual, but refused t0 stal
on ordinary fuel oil."

Indicator diagrams were taken (the engine ag
started on paraffin) and the compression was found to
very low. A careful examination revealed a tiny crack
the seating for the exhaust valve casing, extending throuie
to the seating of the fuel valve casing. On one side © tst
crack the seating was slightly raised, preventing the exhat
valve casing from bedding properly.

ain bein8

: : : this
During the few hours the engine was running onhead
low compression, the whole of the valves and cylinder
were gummed up with imperfectly burned oil.

: s
It will generally be found that the engine will be Somf

what sluggish in starting when anything is getting 0Ut e
order, it is therefore a simple matter to get things right
fore a failure to start occurs. Naturally one must have P a
ucal experience of the peculiarities of Diesel engines to
sure their absolute reliability.

Th freedom from accumulation of carbonized M
of valves, piston, and cylider, is remarkable, and very [ing"
trouble is experienced in cleaning up when overbal o4
The maintainance cost is also low, and is chiefly Cfmﬁ e
to the pipes and valves dealing with the compressed a1
high pressures used cut the valves at a rather serious

ra¢

raté

There has been no falling off in efficicucy, an each
with which the exact cost per unit can be ascertained
day is very different to the practically guesswork meth®
the smaller steam power stations.

More lubricating oil is required than with a steam
only, but if the auxiliaries of the steam plant are N
there is little difference; it will b2 found better not toepaf‘
pend too much on oil filters, as they do not appear t0 :
ate out the carbon properly. o

The writer cannot speak from experience of 1078 orva’
stop runs, the longest coming under his personal Obsn §
tion being of 120-hours duration. There is no _r"?sobeing
doubt that very long runs are possible, the only i 00d
the length of time ‘the exhaust valve would remain g

enough to retain the high compression necessary. it
e
se ar

en7i0

Juded:
o

No mention has been made of fuel costs, as the ual”

b
=5ie 7 s

well known, and it is sufficient to say that the maker gitio?*
anteed figures are still maintained under working con

g the €35
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WATERPROOFING ENGINEERINJ
STRUCTURES.*

By W. H. Finley.f

SOmiVIy a.ttention was first ‘dire‘cted_ to the uccessity for
method of waterproofing engineering structures by
uet Islzlf‘n})er of Ii.msto‘ne masonry arches Ithat' were slowly
nVestiey' detf:rloratmg, due to .the infiltration of water.
along f}jtlon' disclosed that very l}ttle had. been attempted
e rls lmfe, and no definite m'formathn could be .ob-
egarding methods or materials. The waterproofing
myae :ﬁsonry arch I?IE‘Ser'ltS Do very diﬂicu}t featu.res, and
SHCCe:;. attempts m.thls direction I.net 'Wlth a f?,r degree
eiminati . However, since the ?xter.ls.lve introduction 9f th(;
Tailways onhOf grade crossings in cities by the elevation o
complica’t the problem of. waterproof.ing has been gr'eatly
Water 1 ed by the necessity for making the subway bridges
1ght,
I:(lls s ?aused very rapid developr?ent in both meth-
o m?t?rlals fo¥ waterprooﬁng,'untﬂ now you can ge(;
What mato : information as to how it should be. done an
Cing Sat?rlals to employ, and yet the problem is far from
Very roq isfactorily solved. ‘Engmeers have r_ecelved some
imes, toe shocks in this line of work, causing t'hern, at
job o doubt whether it was possible to do a §atlsfactory
Waterproofing. The rapid expansion in this field has

ods
al]

i

b ¥ 1=Section of Bridge Over Main Street Rockford, 1.

oy :

takesg};lti INto existence the waterproofing

Yearg p:r,plgce along with the paint expert, who HAs 0T

Vent 3 10d1ca¥]y offered us a paint that would at last pre-

Mety] Corrosion of metal structures; and yet the COrTos1on
Structures still goes on.

«expert,’”’ who

While -
¢ ille listening to the rival claims of advocates
Must neorent methods of waterproofing, the engineer
g t lose sight of the fact that waterproofing,

€st . : 3
Dlage . 1S but an expedient, and will not take the

tion_ °T  proper designing, or correct poor construc-
Sotten ridater. is a universal dissolvent, and if not
lals o of in time will seep through the ordinary mater-
Sny ruQ?StruotiOm The first requisite in the designing of
: = UTe that must be water tight is to provide means
Sible -~ . & Td of the water as directly and quickly as POs-
(?hicagon the numerous track elevation bridges around
tice . Whatever the type of constructicn, the usual prac-
Sarry; ®en to slope the floor from the centre to €ach end,
heye is € water away back of the abutments, and right
Y blace ere much trouble has developed. Although oné
by en broken stone filling and tile drains back of the
SDringe. * When the surface ice and snow melts in the
3 froge, € and the filling back of the abutments is still in
Ell.es up CCnditi()n’ the water does not escape freely, but
Nidge anznd eventually seeps through at the end of the
OWs over the face of the abutment. In bridges
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having supports on curb lines and in the middle of the
street, whether of flat slab construction or metal troughs
filled with concrete, cracks are likely to appear where joints
are not provided for over these supports, and where joints
are provided for, trouble is likely to be experienced in pre-
venting the seepage of water.

I will now take up, in a general way, the different meth-
ods and materials in use, and will first mention what is
called the integral method. This method consists in adding
a paste, powder, or lixivating water to the concrete, mixing
it with the cement, the mass of concrete as a whole or with
the water. While there is no doubt that any of these meth-
ods will make concrete impervious to water, as indeed can
be done with ordinary concrete by careful proportioning
and selection of aggregates, with subsequent care in plac-
ing, yet we know that monolithic concrete is apt to develop
cracks from a variety of causes, and when that occurs you
are likely to have seepage of water through the mass. For
that reason I have always preferred for waterproofing en-
gineering structures what has come to be called the mem-
brane method.

When I first took up the question of a suitable material
for waterproofing engineering structures, I investigated the
respective merits of asphalt and coal tar pitch.  The only
instance of the use of the latter with which I was familiar
had not proved very satisfactory, and I decided to use asp-
halt. At that time there were very few, if any, artificial
asphalts on the market, and I necessarily usca a natural
asphalt. The structures then waterproofed are still in good
condition. Since that time there has been an extensive de-
velopment of artificial asphalts from petroleum oils. In
nearly all cases it is claimed that the artificial asphalts of-
fered for waterproofing purposes have a Gilsonite base.
Gilsonite is described by G. H. Eldridge in his article on
«The Asphalt and Bituminous Rock Deposit of the United
States,” as ‘‘a black, tarry-looking substance of most bril-
liant lustre, normally of absolutely homogeneous texture
and exceedingly brittle.”” It is found in the Minta basin,
Utah, and takes its trade name from S. H. Gilson, an early
prospector. It occurs in vertical veins in enclosing sand-
stone, and the veins vary from a knife edge to 30 in. in
thickness. It is generally conceded that the origin of Gil-
sonite and other hydrocarbons may be traced to petroleum.
Inasmuch as the sandstome in which Gilsonite oc-
curs contains mno trace Of petroleum, it 1is evident
that it was forced up from a great depth by an

. enormous pressure. Gilson‘ts is a very pure 1urm of hydro-

carbon, and is used in a variety of ways in the arts and
trades. It is used in varnishes and baking Japans, insulating
materials in electrical work, and for making mineral rubber,
as well as in the artificial asphalts. Taking the amount of
waterproofing asphalts that are turned out every year I was
interested in learning the total production of Gilsonite. I
found from a reliable source that the total production last
year was in the neighborhood of 30,000 tons, and the pre-
vious year somewhat less. I am afraid that the Gilsonite
base of our artificial waterproofing asphalt is a very thin
cne. Petroleum oil is not a uniform product, varying very
much at different places, and for that reason I have always
been fearful that in asphalts made from petroleum oil we
would not get a uniform product. However, I have had
tested a number of artificial asphalts and found them to fill
the following specifications very easily.

Material.—1. (a) Asphalt shall be used which is of the
best grade, free from coal tar or any of its products, and
which will not volatilize more than % of 1 per cent. under
a temperature of 325 deg. F. for seven hours. (b) It must
not be affected by a 20 per cent. solution of ammonia, a 25
per cent solution of sulphuric acid, and a 35 per cent. solu-
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tion of muriatic acid, nor by a saturated solution of' sodium
chloride. It should show no hydrolytic decomposition when
subject, for a period of ten hours, to hourly immersions in
water with alternate rapid drying by warm air currents,

Range of Temperature.—2. (a) For metallic structures,
exposed to the direct rays of the sun, the asphalt must not
flow under 212 deg. F., nor become brittle at o deg. F. when
spread thin on glass. (b) For structures underground, such
as masonry arches, abutments, retaining walls, foundation
walls of buildings, subways, etc., a flow point of 185 deg.
F., and a brittle point of o deg F. will be required. (c) A
mastic made from either grade of asphalt by mixing it with
sand in the proportion of one of asphalt to four of sand,
must not perceptibly indent, when at a temperature of 130
deg. F. under a load of 20 lbs. per sq. in. It must also re-
main pliable at a temperature of o deg. F.

In asphalting a metal surface it is imperative that the
metal be cleaned of all rust, loose scale and dirt, and if pre-
viously coated with oil this must be burned off with benzine
or by other suitable means. The metal surface must be
warm to enable the asphalt to adhere to it, and the warming
is best accomplished by covering it with heated sand, which
should be swept back as the hot asphalt is applied. When
waterproofing concretz structures it is very necessary that
the surface be thoroughly brushed with wire brushes to re-
move all loose particles and get rid, as far as possible, of
what the French call “laitance.” It should then be coated

walk fo gutter on this erid of
bridge only
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taken in designing, elaborate or expensive forms of water”
proofing would be unnecessary.

Asphalt has no affinity for water, and all surfaces that
are to be coated with asphalt should be as dry and clean 2%
possible. ‘

The methods I have used in preparing the asphalts af€
as follows:

The asphalt should be heated in a suitable kettle to _9‘
temperature not exceeding 450 deg. F. If this is exceeded it
may result in ‘‘pitching’’ the asphalt. Before the “pitch-
ing’’ point is reached the vapor from the kettle is of a PI#"
ish tinge which changes to a yellowish tinge after the da®
ger point is passed. If this occurs the material should be
tempered by the addition of fresh asphalt. The asphalt h?s
been cooked sufficiently when a Diece of wood can be put #
and withdrawn without the asphalt clinging to it. Car€
should always be taken not to prolong the heat to such 3%
extent as to pitch the asphalt. Should it blecome necessafY’
to hold the kettle for any length of time, bank or draw the
fire, and introduce into the kettle a quantity of fresh 25P°
halt to reduce the temperature,

There is a wide difference between the requiremnts
damp proofing waterproofing to take care ot oranary ralﬂz
weather and waterproofing where it is necessary to take ¢
of the hydrostatic pressure of a head of water. In the latter
case felt, and burlap mat properly reinforced with concretés
will be necessary.

for

Fig. 2—Shallow Ballasted Floor Bridge in Highland Park, IIl.

with a liquid asphalt primer, and I believe that better re-
sults will be obtained if, just ahead of the application of this
primer .coat, the surface is swabbed with gasolene.

I am not an advocate of felts or burlaps for ordinary
waterprocfing. I believe that any ordinary concrete surface,
whether in a slab bridge or an arch, needs nothing but an
application of a primer coat of asphalt and then a coat of
liquid asphalt, after which a hot sand mastic, composed of
one part of asphalt to four of sand, can be applied with hot
smoothing irons. On top of this it has been my practice
to put on a swabbing coat of hot asphalt and then to cover
the whole surface with washed gravel, particularly where
rock ballast was to be used. Over joints and ends of bridges
it may be necessary to use burlaps for the added strength
they give the asphalt in taking care of any slight movement.
However, in cases of expansion joints, where any defined
amount of movement is to take place, I believe that special
means, such as copper flash joints, should be used. Burlap
is a vegetable fibre and if used should be thoroughly satur-
ated in a bath of hot asphalt of such temperature that it will
not char or destroy the fibre. To apply asphalt to raw bur-
lap in the field I think is wrong. If the asphalt is hot
enough to penetrate the fibre it is likely to be so hot that it
will char or destroy it, and if the asphalt is not hot enough
cne gets only a surface coat.

I would like to repeat what I have previously said about
the necessity for so designing your structure that the water
can be disposed of as directly as possible. If more care were

i A [F
One of the early applications of waterproofing was mad

on a stone arch bridge over Turtle Creek near Shopie.:re;
Wis., on the Chicago North Western. Thig bridge consist
of five so-ft.-arches, and was built in 1869 of Joliet 3nd
local limestones. The seepage of water through the ring an‘
parapet walls reached such a stage that it seriously thfea_
ened the life of the structure. ~In 1887 this arch was'uﬂ‘
covered and the top thoroughly.waterproofed with Cahf(;r :
nia asphalt. Three years ago I removed the filling and ton‘
up some of this natural asphalt, finding it in first-class €~
dition. The waterproofing of this arch at this time pfevene
ed any further leakage, and unquestionably pr010ng€d ;

life of the structure. I have waterproofed a numbel" 0 due
stone arches that were showing signs of disintegration net
to the lack of drainage. In 1896 a couple of 30 ft. an'cuCh
over streets in the town of Janesville, Wis., were ) re-
condition that it was a question whether they should be e
built or not. These arches had been built in 1864 of ll‘i‘;g
stone with lime mortar. Inasmuchas the double track s
of this portion of the road some time in the near futvré
completed, it was desirable to carry these arches as
as possible. They were uncovered and  thoroughly cor-
proofed with asphalt. This prevented any further de a1
ation from the seepage of water, and in 1906, over ten ¥ pe;
after the waterproofing was applied, these arches werewa
placed by double track concrete arches. The asphaltused
found to be in excellent condition and a part of it W%
in waterp-oofiny the new arches, i
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R°Cl§:;g;;il is a vie\';v of a three-track }?ridge over Main Street,
Broofeq ,.Ill. Th.ls br.1dge was built in 1893,. and water-
| ‘glth Cahfornla natural asphalt. During .the 18
gardin }?s been in place there has been no complaint re-
athougght_e‘drlpplng of \&rate.r or leakage from the bridge,
tribyge t}:ll.m is over the principal street 1n Ro'ckfon'i. I at-
€ach fo, 1s largely to the fact that the water is dramfed from
Dipes t}, I trough into drainage troughs and carried b.y
is one i.rough the abutment and outside of thfe dump. This
Quickly Dstance of getting rid of water as directly and as
experien:s ‘possible. Tt avoids .the trouble that 1s usuallly
Carrieq fed at- the end of the bridge where the drainage 15
Deriencedrom' the centre to each end. The only trouble ex-
Nests 4 with these troughs is from birds building their
trough,snhme same during extended dry spells. ~ These
Stalleg Iave been renewed once since tl}ey were first 1n-
Made é)f 0 later work troughs _for a similar pm‘pose were
On thig ba. much beavier material. The locomotive stands
at the Rorlﬁge Whlle_ discharging and taking on ‘p.assengtf.rs
eir v ckford station, and I have seen locomotives with
Vaste water cocks open pouring large quantities of

Water 1 :
ut on this floor, which was carried off directly and, with-
any trouble,

VerFlg-lure 2 shows a very shallow ballasted floor bridge
Drovidene AVenue., Highland Park, Ill. It was nC’C?SSary to
Oor waa Water tight floor at this point, and this type of
any o ti adopted. It has troughs, and instead of carrying
down 5, fe water back of the abutments it is actually carried
SPouts, {Ent of the abutment through troughs. and down
1mp055ib1 ese troughs can be so arrangec} that it vyould be

e for any trouble to occur from birds building their

Destg et
1902, ad stopping the troughs. This bridge was built in

Kinzli:gl;re 3 is a view of a subway on what is called tl}e
Case ¢ Zreet tTaf:k elevation, Chicago. You will note in this
®ach ¢ Water is carried from the centre of the subway to

- A somewhat different method than I usually em-

plOy
s Was used j MG ; i
mport, sed in waterproofing this bridge. The asphal

a

L d mastic fluxed with Trinidad and Bermuda, and
alt mastic is covered by a layer of reinforced con-

the

4 Gutter O'deep at Center sloping to
: 6'deep at £nd of Bridge

Ay
: s_e"“‘"' of Subway Over Kinzie Street, chicago.

Fig,

Tete, oy .

Sa’"isfa This work was done in 1905, and has proved ~very
% wa erory’- with the exception that there is some seepage
Methe g at the ends of the brid‘ge over the abutments. The
View, Mployed in sealing for the end, as shown in - this
ROt seem to he completely satisfactory. :
® 4 shows a proposed treatment of the ends of
and !0 prevent the possibility of water getting through

OWin ,
emyp o s.g; d(’.“’n the face of the abutment. This 1s an at-
al it off completely by the use of a burlap mat

Fy
Suby, e city

of ¢ :
usedhe usual bent plate method that we have pre-

The bridge over Wauwautosa Avenue in the town of
West Allis,” Wis., is similar in construction to the Vine Av-
enue structure. Last fall it was necesSary to remove this
bridge to make way for improvements at that point, and I
was very much gratified to see how thoroughly the iron had
been protected by the asphalt mastic. A bridge of this
type with such a shallow floor is subject to more or less vib-
ration and deflection that would, under ordinary conditions,
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make it very difficult to waterproof. However, in this case,
when the bridge was taken apart and the asphalt removed
there was no indication of any rust or seepage of water
through or under the asphalt.

—-——

CEMENT SEWER PIPE.*

P

By Custave Kaufman, C.E.

The matter brought out in this paper is based upon the
experience gained from the use of concrete sewer pipe in
Brooklyn. As is generally known, about 400 miles o wudk
pipe, below 24" in diameter, have been laid and is in use
there. It can be truly said that this pipe has given eminent
satisfaction to the authorities and has been maintained at
a lower cost, per mile, than vitrified clay pipe of the high-
est grade. j

Before starting upon the real subject of this paper a
description of this pipe and method of its manufacture, is
here given.

Pipe are made in 6-inch, o-inch, 12-inch, 15-inch, 18-
inch and 24-inch equivalent capacity. The 6-inch and olieieh
are plain round pipe; they are all three feet in length, with
hub joint, with the exception of the 6-inch which is two and
one-quarter feet. The 12-inch pipe is round Wwith flat base,
and the 15-inch, 18-inch and 24-inch pipe are egg-shaped,
with flat base. The thickness of the walls are as follows:—

*Presented at the Eighth Annual Convention of the
National Association of Cement Users, Philadelphia, Pa.
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The collars are as follows:—

6” collars—1 5/16” in depth with joint of 18"

9II 113 1 5/16” 113 1% s 73'1
12” 3 1 %I/ X3 ‘e {7 3/10;(
]5” 13 1 S/éll ‘tA e (%3 ]/éll
18” (3 1 ;/éll 11 e L3 3/'16”
24” 3 i %Il ‘¢ e ¢ %”

These cement pipe up to 18go were mauc ~y hand,
when pipe made by machines were introduced by the Wil-
son & Baillis Manufacturing Company. With the hand-
made pipe it was always difficult to thoroughly mix the in-
gredients of the concrete unless the workmen were closely
watched and frequently resulted in a pipe far from homo-
geneous and of equal density throughout. In the manufac-
ture of the machine-made pipe the cement, sand and trap
rock are measured and thoroughly mixed in the machine
mixer, evenly fed to the molds, and rammed by machinery
with iron rammers regulated to produce continuous and
uniform blows of any impact desired. The result is a pro-
duct perfectly homogeneous and of equal and great density
throughout.

The machine used for manufacturing the pipe consists
of a mechanical tamper and a revolving table upon which
the molds are placed. The tampers have a vertical recipro-
cating motion and at the same time move outward and in-
ward rapidly so as to conform to the line of the travel of
the mold which owing to its oval form, presents, at each re-
volution, varying diameters to the successive tamping bars.
There are eight tampers made of the best tool steel, run-
ning two hundred tamps a minute each. Only one rammer
is down at a time. The head, which consists of the actuat-
ing machinery for the tampers, is counter-balanced upwards
as the mold is being filled with concrete. The head is rais-
ed by the density of the concrete and in this way an even
and regular prcduct is obtained which is impossible to
achieve by hand. The force of the blow of each rammer is
about one inch square.

The proportions, which have been used in later years,
are one and one-half parts of the best grade of Portland
cement, one part of sand and three parts of trap rock screen-
ings, containing twenty per cent. of stone dust. The per-
centage of water used to the whole bulk varies from ten per
cent. to fifteen per cent., according to the condition of the
ballast. The mix when dumped on the floor is apparently
dry, but will ball in the hand with some pressure. An ex-
tra mix is used in forming the collar for the reason that as
the rammers do nct exert a direct blow on the material in
the offset compression of the material must be depended
upon.

The mixed concrete is delivered to the machines in bar-
rows and it is fed into the hoppers by two men, one on
either side. As soon as the flask is full, and the core au-
tomatically lifted clear, the flask is taken up by a pipe truck
and wheeled into the stripping rooms where it is allowed to
stand usually thirty minutes when it is stripped. After the
pipe have set over night a spray of water is turned on and
the pipe kept damp wuntil at the expiration of six days
they are removed from under cover and placed in the yard.
The pipe, at the expiration of thirty days, are set sufficient-
ly to be handled in the work.
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Spurs for house connections are connected on the piP®
A hole is cut at the proper point on the side of the pipé and
a mold is placed in the interior. Cement mortar is th‘?n
spread over the mold and the connection piece is bedded ™

place and a heavy band of mortar is wiped around the J'Oi“t.

After the mortar is removed the insid®
This method has bee’

on the outside.
joint is finished with a trowel.
found to be entirely satisfactory.

The main advantages of cement or concrete pipe over
vitrified clay pipe, are:—

First—They can be constructed so as to give them at
oval or egg shape.

Second—They can be made with practically no variati®®
in: size, !

Third—They can be constructed with a flat broad and
level base.

Fourth—The joints can be made so that the pipe
self-centring, and so that the joints will fit so closely thet
a continuous smooth bore can be obtained.

aré

Fifth—They can be made in many localities where the

cost of vitrified pipe is prchibitive.

Oval or egg-shaped pipe are very desirapie wnere th"t
flow of sewerage is variable and where the gradient i Veryl
The small invert will permit the flow of smal
quantities of sewerage with minimum friction on aCCO.un
of the wetted perimeter being less than in the circular pip®

Pipe of such shape are thoroughly self-securing WheI:’
ever there is an increase in the flow of the sewerage and P“‘
sides will effect a decided saving in flushing water. i
of this shape cannot be made of vitrified clay due t0 the
wrapping in burning. o

In the transactions of the American Society of Civt
Engineers, June, 1911, Mr. Geo. T. Hammond, of Bro<kly™:
while discussing the paper on Monterry Water Works a
Sewerage, strongly advocated the use of the egg-shaP®
pipe, even as small as 8" in diameter. In the Monterry 5¥°
tem, eight-inch vitrificd pipe was used, but its capacity W2
much greater than necessary at present, Mr, Hammo?
says:— i

“The writer’s experience with concrete pipe denYen
mainly from a long service in sewer design and conS'tr“Ctlo

. 1y
in Brooklyn, N.Y., leads him to believe that at Monte;'ﬂ-t
the whole system might, with advantage, have been broa

are

with concrete pipe, using an egg-shaped pipe with an
slightly larger than an 8-in. circle designed for a disch
equal to an 8-in. pipe for all the smaller sewers. x
vert of such an egg-shaped pipe would fulfil] the present .rn
quirements in carrying a very small flow with good ﬁomtloe.
depth, better than would a 6-in. circular pipe, and the ™
served capacity of the 8-in. pipe would be secured W‘t.hou
interfering with good present service. Egg-shaped P!
similar to those used in Brooklyn, the writer believes, woﬂtv
have given far better satisfaction throughout the Monter™
sewerage system than circular fire-clay pipe, and Wot.le
have cost no more, but probably less. The egg_Shaped_ p-lp
referred to is made with a flat base and a self-centering J%% ;
thus insuring perfect alignment, and a smoother inter”
surface than can be obtained with fire-clay pipes.” e
Cement pipe, in curing, retain accurately the Shaeli.
given them by the molds. Vitrified clay pipe pipes € Jue
ially in sizes from 15” and up, are considerably warped:
to the burning.

arg’ €

pCS7

In Brooklyn and many parts of Europe concrete sewi-
pipes are molded with a flat level base. Such a bas€
mits the pipe to rest on a flat foundation, either carth er
plank, and thus permits of better back filling. Improil;e,
back filling is the cause of much breakage in circular Ly
not supplied with a flat base.

The bhile
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% 1{111}: joints of cement pipe should be so designed th;}t

and socket will accurately centre themselves. This
in cement pipe by making the socket with
ometl);()ﬁafing elnds thus caus‘ir.lg the hub., yvhen .driven
CCOu’nt ;:one to 1ts. proper po:‘.mon. The v13:r1ﬁ'ed pipe, on
uch wig the warping in burning, must have W:lde sockets.
Joint wh € sockets are the' cause of the offsetting at each
i soliderever th.ey are laid. The§e jogs, or off-sets, col-
very muChmatt?r in a sewer, and, of course, retard the flow
Made With. o s;nall SPCHHEES St }lsed, such as can be
and 5 (14 ceément pipe, tih‘ls qlﬁiCulty is entirely eliminated
0 ceme se and sxlnooth joint is the re§ult. In many Places
Sewage o 2t all is required in the joint as the slit in the

€ Quickly fills up the small opening.

a

be si?p;;adny sections of the country vitrified pipe can only

ditions 2 at' great expense, and, wher.ever u.nd.er such con-

Stits u;akonCrete m'atenals can be obtained, it is far cheap-

Where thee Sewer pipe of cement. In many places of f_luro;)e,

een uSedr; are no cl_ay deposits, concrete sewer pipe has

SUitahyy; Or years without any question whatever as to 1tS
ity for Sewer purposes.

Siderz";?hllltY.—In 1877, when Julius W. Adams, Past-Pre-
City of 3 the Am. Soc. of C. E., was chief engineer of the
earthenerOklyn’ there was a proposal made that the use of
Versely are pipe should be resumed. This proposal was ad-
o '°Ported upon by Mr. Adams. The following are
QUotations from his Teport :—

((La

our Dipes‘t Winter there were careful inspections made of
aTe gyer tSEwers, In one sub-division the grades of streets
la] eXam; w°jand-a-half feet to the one hundred, and f‘.s?ec'
Th Te i natlofl was made of the pipe in this sub-division.
Cemey, . O SIgN of disintegration or wearing away of the
On theplpe' These pipe have been laid over five years.
CCmep 2.5th of March, 1873, this department took up 2
1861, nplpe tha't had been laid in Fleet Street in the year
3 When lt.he”plpe was found, in every particular, as good
reneWals jfld' “The fact remains, however, that the
€ or coll Sewer pipe in Brooklyn, on account of break-
Crete than apse, have heen relatively less in the case of con-
In that of earthenware pipe.”’

S;
Pipe u;ce the above was written many more miles of cement
Over e }?een laid, and, as stated earlier in this paper,
SXper; n Miles of cement pipe are in use in Brooklyn. The
timg, €€ of Mr. Adams has been confirmed since that

beey mve Cost of maintaining concrete sewer pipe has
Tudeg ronrt t© be less than that of vitrified pipe. This 7t
on ewals, due to breakage, action of acids, and SO

8 |
durln 18ht be of interest to note that a few years ago
Togkly, © CONStruction of the subway in Fulton Street,

¥, .

ty My, I:Ore of the Fleet Street sewer pipe, referred ;g
€ st ms, was that it wou
% til] good taken up and was found

for 4 long time. The sewer was then about
A few lengths of this pipe are in Our pos-

ST
angd 5 IS manufactured of natural cement, Cow Bay
8rave],

& ars
essmn 0

e :
Slst titmcaal:n argu.mmt against the use of concrete pipe
actigy Ot withstand the effect of sewerage, nor re-
ca] 0 of acids. In Brooklyn but two cases Flavz
iy Ceme .. Our attention where there has bf:en a faflur
5 PIPe, due to concentrated acids being admxt.ted
O m Inasmuch as such sewers have be‘en CX}St‘
,mheneglegible any years, the percentage destroyed is entire-
he author desires, at this point, to ma'ke
frop, * Sewer ’wahﬁ an engineer, that if it is des-lrab!e to ms-
ugg - Manyg, Ich is to take concentrated acid discharge
i Ceme tu.rmg concerns, he would not advocate the
5 PIpe; but would suggest, for such conditions,
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vitrified pipe of the best quality, with joints of some asp-
haltic or acid resisting nature and that manholes be built
of some other material than brick, laid in cement, because
strcng acids effect only cement, not bricks. It seems to be
folly to dwell upon such a contingency. No manufacturer
is going to be so extravagant as to permit highly concen-
trated acids to be wasted. They are too valuable.

Mr. Adams, in his report of 1877, says:—

“There has been considerable written about the acids
acting injuriously upon cement pipe, but these acids in sew-
erage matter are greatly diluted, and I am convinced by the
experience in this city that they will seldom destroy a good
cement pipe. We have known of no case in this city where
the street sewer has been disintegrated or eaten away by
sewer acids or gases.”’

Mr. A. J. Provost in ‘“Municipal Journal and Engineer,”’
vol 20, page 388, says:—

““The argument advanced against concrete sewers is
still confined to possible disintegration by acids. The fact
remains, however, that the renewals of sewer pipe in Brook-
lyn on account of breakage or collapse have been relative-
ly less in the case of concrete than in that of earthenware
pipe.”

Mr. Rudolph Hering, consulting engineer, in a report
dated February 1sth, 1908, to Honorable Bird S. Coler, Pre-
sident of the Borough of Brooklyn, says.—

¢«Portland cement used for the manufacture of concrete
pipes is attached by certain strong acids, such as sulphuric
acid, which converts the carbonate into sulphate of lime,
otherwise called gypsum, which is comparatively seoft and
easily corroded. Therefore, cement pipe cannot be used
where strong acids are known to enter the sewers.

«Vitrified pipe will stand the effect of most acids. When
the joints are made of cement these will, of course, be act-
ed upon by acids as readily as the cement pipes.

“It should be added that the acid question should be
viewed in a reasonable light. When the dilution of sewage
is sufficient the discharge of a small amount of even the
strong acid will not cause objectional effects as evidenced
by European cities where the use of concrete sewers is al-
most exclusive in some cities, as Paris and Vienna. In Eng-
land concrete sewers are also very common. Strong acids
attack not only cement, but brick. Yet bricks are extensive-
ly used both in America and in Europe for building large
sewers, where naturally any acid would be very ailute.

“The greasy substance which is usually found to coat
the perimeter of a sewer under the water-line tends to pro-
tect the cement from the action of acids to some extent.

¢“It should be added that just as it is objectionable to
discharge exhaust steam into sewers and the waste from
gas works, which many cities prohibit, so it should be pro-
hibited to discharge strong acid waste into the same.”

The Joint Committee on Concrete and Reinforced Con-
crete of the American Society of Civil Engineers, American
Society for Testing Materials, American Railroad Engineer-
ing and Maintenance of Way Association, and the Asocia-
tion of American Portland Cement Manufacturers, in its re-
port presented at the annual meeting of the American Society
of Civil Engineers, January 20, 1909, says:—

_ “Concrete of firstclass quality, thoroughly hardened,
is affected appreciably only by strong acids which seriously
injure other materials. A substance like manure, because
of the acid in its composition, is injurious to green con-
crete, but after the concrete has thoroughly hardened, it
satisfactorily resists such action.”’

Much more could be written about the advantages and
durability of cement pipe, but it would be largely reiterat-
ing what has been already written about it by others and
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enumerating the many places both in Europe and America
where cement pipe has bcen in use for many years.

The author has positive knowledge that over 400 miles
of such pipe laid during a period of over 50 years are giv-
ing eminent satisfaction in Brooklyn and in his opinion all
arguments against its suitability for sewers are answered
py that fact.

—_—————

NARROW GAUGE RAILWAY INSTALLATIONS.

Narrow gauge railway systems are applicable to every
industry and service where the reliable movement of ma-
terial is essential and where large initial loads are moved
irregularly and intermittently.

Such a system, as a production factor, can and should
be judged in much the same manner as the productive tools
and machines; that is, by balancing the time and labor
saving, general convenience and efficiency increase on other
tools against maintenance expense and interest on original
investment.

The economies obtainable are best evidenced by use
and continued extension of such systems in many POwer
plants, foundries, machine shops, paper mills, textile mills,
fertilizer works, chemical works, quarries, steel mills, gas
works, powder mills, railroad yards, smelters, mines, coal-
ing stations, brick works, wood shops, warehouses, etc.

A shop railway system without provision for power on
the cars can be profitably applied almost wherever the move-
ment of material, either finished or raw, or both, is done by
hand truck or wheelbarrows, and averages three or more
tons per day. Omne man, for instance, with a shop  car,
should easily be able to move on level track, a one-ton load
that could not be handled in the same time with wheel-
barrows by five men. With cars operated electrically from
storage batteries, trolley or third rail, the loads that can be
carried are limited only by the strength of the cars and
track.

system Using Flat Top Cars in Machine Shop and Shipping

Department. Utica Drop Forge and Tool Co.,
Utica, N.Y.

The loads on cars can generally be apportioned accord-
ing to requirements up to a maximum car load of about 10
tons, a load distribution of one to three tons per car, under

average conditions being very effective.

A railway system involves no expense when not in use,

and is immediately available for peak loads. The car plat-
forms can be adapted in size and height to best suit the
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carrying conditions as well as for ease of loading and up*
loading. Where desirable, the material may be kept o1 the
car during manufacturing processes, the car being used
a platform and thus saving the labor of rehandling. ‘A,‘C'
curate weight of material while on the cars is easily obtal™”
able by putting platform scales at any convenient point *
the track system.

That a system of cars and tracks can be a proﬁmble
investment, is easily computed for any given condition®
As a rule, the labor saving alone justifies the installations

) ‘ n
Tip Car for Handling Ashes, Etc., Stevens and Thomps®™
Hoosick Falls, N.Y.

Suppose, for instance, the railway in a factory saved .the
wages of a boy at seventy-five cents a day. This Sa"mft
of $225.00 per year alone would pay fifteen per cent. iﬂter,ee
on an investment of $1,500.00. It would be hazd t0 i,maglna
a place where so large an expenditure could be made
system of cars and tracks without effecting much
net savings.

It is not uncommon for a shop railway system 0 S.an,
its entire first cost during the first year of its Operatl'(')ﬂ
and it would be a most unusual case where the direct savt o
each year would not equal one-third of the entire €9°

the installation.
ut

Mo : X : b
Not only is a direct saving of labor accomphshed’ward
the facilitated manufacturing operations o much * 1o?
hastening deliveries, and frequently a more economicd

lay-out is made possible. (he
A narrow gauge railway system can be laid out 'bY the
shop manager, superintendent or anyone familiar wit e

points to be reached. There is seldom any part of 1% pd if
or building to which the tracks cannot be extended, ' eni”
the system is properly laid out there should be mo inco?¥ on
ence in getting the cars from any one point to any 2
the lines. The track can usually be laid on any s 1d
floor or road bed, and can be run across or between sted
gauge railway tracks without cutting the rail heads- RpoLo e
requirement of easily crossing rails with hand tru.CL the
other vehicles can be met by filling in around OF inside
tracks with concrete, boards, etc. 10
$)

The illustrations show a few practical ﬂpplicanmsl:ew
various industries based upon the Hunt Industrial Hunt
the parts of which are manufactured by the G. W i
Company, West New Brighton, N.Y. In this syste™
standard gauge of track is 21% inches measured 'S ndard
side to outside of rail heads and loaded car tc
width require a passage of four feet clearance. ditioﬂs
cars of other gauge are, of course, usable, as the cO”
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May demand, The track sections, switches, frogs, cross-
OVers, etc., are made up on the interchangeable sectional
unjt Plan, much the same as are modern filing cabinets.
tOny workman of ordinary intelligence can put the sections

8¢ther and get the whole system ready for use. Should

G b g 3
€ Movement of material change or extensions be required,

::;s Unit system of construction lends itself in a most flexible
1y to such changes or additions. Equipment of cars can

ero be made standard and interchangeable, which effects
eat Convenience and economy.

fr.eni\ Valuab}? feature .of the Hunt System is the emploi'-
L thof a ﬁ.ex1b1e running gear and_ outside flanged wbeei
curvese cars and ‘3 SDec'ial COIlStrI‘ICtIOn on the outer rail o
a load,edby means of which, as claimed by the manufacturersé
eet car runs around a curve of as small a radius as I

Way’_ a; S.afely.and requiring as little power as on straight-
the car.t IS evident that with such flexibility of the §yst1m,
coulq bs of a narrow gauge railway can reach ‘a.ny p01.nt t hat
moveme reached by trucks and wheelbarrows, including the

€0t of cars to different floors by elevators.

— e<>e———

THE CHEMIST AS AN AID TO EFFICIENCY.

——

dustrial chemist points the way to great 1n-

n efficiency, particularly in the item of buying sup-

» according to Mr. Arthur D. Little, president of the

; Tican Chemical Society. In a paper on ‘“The Chemist
anufacturing,” he says:

Th € in
Creaseg i
plies

DliesCh‘:?istr?’ points out the Only.proper way to }:.muy 511];)-
mean’s ;Ch is on the basis of their industrial efficiency ‘}i’
rigiq te0 specifications defining th_e quality desired arii
ent eg St to make sure that quality is secur.efi. Independ-
timates by those in exceptional positions to know
. efficiency value of supplies as purchased and used

Mery e
be, €Tican manufacturers at 60 per cent. of what it should

D ace

flm]-larly the industrial chemist has a large' contro} over
thas - Clency of labor, He may increase this efﬁmen'cy,

': the output of the individual laborer, by supplying
< X C.ient processes, as Bessemer did in case of stee?l,
the oo D case of bleaching, or Le Blanc and Solv;%y in
BTt eafllufa‘cmring of alkali. He may raise the efﬁmen;y
Strycgq atborer through education, as when ﬁremfan are 1ri-
Phite bu o Proper firing methods or when co.oks in ‘the sul-
Withi, P mill are given boiling schedules; in one 1ns_tance
Rot e knowkdge such schedules raised the efficiency,

ber cent

Ow -3 . .
the ech-ere has the industrial chemist greater scope for
Seng, . 'Y€ exercise of his trained and orgamized common

5 t : Heli: . :
of v AN in the control of processes and the elimination

tain *t€S, ang nowhere are the results he has alreafiy Qb'
dust,, OTe valuable, Their influence upon productive in-
Poing ou S been dramatic and profound. One need only
g rit that the whole art of modern steel-making is under
SHect Ctes-t chemica] control, and quote Carnegie to the
Worg 3t it has been revolutionized thereby. ~No industry
1lish‘as  riter example of the value of such control or f.ur-
i Wastmore Striking instances of the profitable utilization
the goyn”  The conversion of slag to cement and fertilizer,
o8 ing] t of 10,000 horse power from the waste ga§es
Wlll S0g € furnace, are but steps in the development Wh}Ch
del‘iv Il Make pig iron the by-product of the furnace whl.Ch
the o 1,1:; Chief revenue from the waste of yesterday. With
:f th en'é:arth furnace still utilizing less than 10 per cent%
ppm't‘un' 8y of its fuel, let no chemist think the door 0
¥ has closeq,

® cooks alone, but of the entire plant as well, over
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WATER-POWER BRANCH.

The Canadian [Engineer learns of a recent change in
the organization of the Department of the Interior at Ottawa,
of particular interest to engineers—the creation of a water
power branch and the appointment of Mr. J. B. Challies as
superintendent. The new branch is charged with the re-
sponsibility of all matters connected with the administration
of water powers in Manitoba, Saskatchewan and Alberta, and
also of all matters relating to irrigation, reclamation and
power in the railway belt of British Columbia. In addition
to a head office organization at Ottawa, the new branch com-
prises an extensive corps of experienced field engineers,
having headquarters at Winnipeg, Man.; Calgary, Alta.,
and Kamloops, B.C., engaged in reporting on water
power projects and the investigation of the water re-
sources of the west, with particular reference to power.
These investigations are being carried on under the advice
of prominent consulting engineers, and when completed will
be furnished the profession in the form of blue books. 7 /e
Canadian Engineer hopes to publish a full account of these
investigations in subsequent issues.

The superintendent of this work is a graduate of the
School of Practical Science, class 1903, and an associate
member of the Canadian Society of Civil Engineers. Mr.
Challies’ many friends will be glad to learn of his selection
for this important work.

o

PERSONALS.

MR. JOHN W. EBER has been appointed superintend-
ent of the Toronto, Hamilton and Buffalq Railway in succes-
sion to Mr. H. H. Adams.

MR. A. S. ANDERSON has been awarded the Boiler
and Inspection Co. scholarship for general proficiency in
the Department of Mechanical Engineering of the University
of Toronto Faculty of Applied Science.

DR. J. W. S. McCULLOUGH, chief health officer for
the province of Ontario, will be the provincial representative
at the International Congress on Hygiene and Dermography,

which meets at Washington during the late summer.

MR. A. W. GRAY, formerly county roads superintendent
in Frontenac, Ont., will be made assistant provincial en-
gineer of highways, and MR. ARTHUR SEDGWICK will,
according to report, be appointed second assistant engineer
of the Provincial Highway Department, .

e —

OBITUARY.

MR. EDGAR CHAPMAN, a mining engineer of New
Liskeard, was found dead in his berth on the North Bay
Graﬁd Trunk Railway train. Mr. Chapman was connected
with the Casey-Cobalt mines, north of New Liskeard. ' Two
months ago his wife predeceased him after an illness of
nearly three years. He was on his way to Toronto to spend
the week-end with his daughter. ’

—— e

“MEETINGS.

The Regina Engineering Society held their inaugural
dinner at the King’s Hotel on the evening of May 2nd last,
Sixty-five members and guests sat down.  After the usual
toasts were proposed, the toast of ‘Canadian Industries’
was proposed by Mr. Thornton, who pointed to the depend-
ence of the success of our industries on the engineering
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profession, Canada’s now world-wide industrial reputation
must be upheld largely by her engineers.

Mr. Haggarty replied by drawing attention in particular
to Saskatchewan’s possibilities for industrial development.

An address on “The Future of the Engineering Profes-
sion in the West”” by A. J. McPherson followed. The speaker
spoke of the growing importance and variety of these in-
dustries to our national life. The engineering profession
has a wide field in the development of Canada’s coal, forest
and water power resources, as well as in the solving of the
many engineering problems of our new cities.

In all these matters the responsibility and opportunity
of the profession are of the very greatest.

“Our Railway Systems’’ was proposed by Mr. Martin,
who spoke of the place of engineers' in the forefront of
every problem of transportation, of water power, of water
supply, and of all other problems affecting national welfare.
Saskatchewan, he said, offered alluring opportunities for
the engineer because of her great and as yet but barely de-
veloped resources, and the engineering problems they pre-
sent. The railroads are one of the most important factors
in this development and the engineer has a broad field of
usefulness open to him in railway work.

——a

COMING MEETINGS.

INTERNATIONAL RAILWAY FUEL ASSOCIATION.—May 22nd-25th.
égpual Convention at Chicago, Ill. Secy., D. B. Sebastian, La Salle St. station,

icago.

FOURTH NATIONAL CONFERENCE ON CITY PLANNING.—May 27th-
29th. Meeting, Public Library, Boston, Mass. Sec'y, Flavel Shurtleff, 19
Congress Street, Boston, Mass.

AMERICAN WATER WORKS ASSOCIATION.—June 3rd.8th. Annual
Convention at Louisville, Ky. Secy., J. M. Diven, 271 River St., Troy, N.Y.

CANADIAN ELECTRICAL ASSOCIATION.—June 19th-21st. Annual meet-
ing at Ottawa, Ont. Sec'y, T. S. Young, 220 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, Ithica, 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.

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

D>

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 monLh there are informal or business meetings,

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

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

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

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

" WINNIPEG BRANCH—Chairman, J. A. Hesketh: Secretary, E. E. Brydone-

jack; Meets every first and third Friday of each month, October to April, in
University of Manitoba, Winnipeg.

MUNICIPAL ASSOCIATIONS

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

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

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

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

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

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

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

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

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

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

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

:dentr

ASSOCIATION OF SASKATCHEWAN LAND SURVEYORS.-—Presuf"’ﬂ

J. L. R. Parsons, Regina; Secretary-Treasurer, M. B. Weeks, Regina-. o
N. Me

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

+dent:

BRITISH COLUMBIA LAND SURVEYORS' ASSOCIATION. - Pr_esldéf’c,,

W. S. Drewry, Nelson, B.C.; Secretary-Treasurer, S. A. Roberts, Victoria: %

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

idents
CANADIAN ASSOCIATION OF STATIONARY ENGINEERS.—PFes‘de:g

Wm. Norris, Chatham, Ont.; Secretary, W. A. Crockett, Mount Hamilton, A

- er
CANADIAN CEMENT AND CONCRETE ASSOC[ATION.—Px'emdeﬂt.si’r‘::etv

Gillespie, Toronto, Ont ; Secretary-Treasurer, Wm. Snaith, 57 Adelaide

Toronto, Ont. N—
CANADIAN CLAY PRODUCTS' MANUFACTURERS’ ASSOCIATION:

President, W. McCredie ; Secretary-Treasurer, D. O. McKinnon, Toront0

n

CANADIAN ELECTRICAL ASSOCIATION.—President, N. W. Ryers?
Niagara Falls ; Secretary, T. S. Young, Canadian Electrical News. Toroﬂfo'v i
an:

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

CANADIAN GAS ASSOCIATION.—President, Arthur Hewit,
Manager Consumers’ Gas Company, Toronto ; J. Keillor, Secretary-Tred
Hamilton, Ont. dentt

CANADIAN INDEPENDENT TELEPHONE ASSOCIATION.-—P"eS;n 2
W. Doan, M.D., Harrietsville, Ont. ; Secretary-Treasurer, Francis Dagé
Richmond Street West, Toronto. dents

THE CANADIAN INSTITUTE.—198 College Street, Toronto. Pres!

J. B. Tyrrell; Secretary, Mr. J. Patterson.

CANADIAN MINING INSTITUTE.— Windsor Hotel, Montreal. Pre-"',fl
Dr. A. E. Barlow, Montreal; Secretary. H. Mortimer Lamb, Windsor
Montreal. don

CANADIAN PEAT SOCIETY.—President, J. McWilliam, M.D.. Lg{'di,,g.
Ont.: Secretary-Treasurer, Arthur J. Forward, B.A., 22 Castle Bu
Ottawa, Ont. . pre

THE CANADIAN PUBLIC HEALTH ASSOCIATION.—Presldez‘tt;wa,
Charles A. Hodgetts, Ottawa ; General Secretary, Major Lorne Drum, o

CANADIAN RAILWAY CLUB.—President, A. A. Goodchild:
James Powell, P.O. Box 7, St. Lambert, near Montreal, P.Q.

alds
CANADIAN STREET RAILWAY ASSOCIATION.—President, D- Mgpsot‘:.eet-
Manager, Montreal Street Railway; Secretary, Acton Burrows, 70 Bon
Toronto.
CANADIAN SOCIETY OF FOREST ENGINEERS.—President, Df'tgwg.
Toronto. ; Secretary, F. W. H. Jacombe, Department of the Interiot, (0] t

id
CENTRAL RAILWAY AND ENGINEERING CLUB.—Toronto, P‘:I‘.’;sday
G. Baldwin ; Secretary, C. L. Worth, 409 Union Station. Meets third
each month except June, July and August.

ang

Generd!
surefs

dents
o(el.

gecreta¥’

awdi
DOMINION LAND SURVEYORS.—President, Mr. R. A. Belanget ott
Secretary-Treasurer, E. M. Dennis, Dept. of the Interior, Ottawa. cret
. . Se
EDMONTON ENGINEERING SOCIETY.--President, J. Chalmers: S
ary, B. F. Mitchell, City Engineer’s Office, Edmonton, Alberta. J B

ENGINEERING SOCIETY, TORONTO UNIVERSITY,—Presideﬂt'

Ritchie ; Corresponding Secretary, C. C. Rous. Bea"ef
ENGINEERS’ CLUB OF MONTREAL.—- Secretary, C. M. Strangé: 9
Hall Square, Montreal. ident

ENGINEERS' CLUB OF TORONTO.—9 King Street West: Prélopiof

Willis Chipman ; Secretary, R. B. Wolsey. Meeting every Thursday )

during the fall and winter months. G gap?!

INSTITUTION OF ELECTRICAL ENGINEERS.—President, Dr-Seéretafy'
Secretary, P. F. Rowell, Victoria Embankment. London, W.C.; Hon-

Treasurer for Canada, Lawford Grant, Power Building, Montreal, Que- 8 af

f

g 0

INSTITUTION OF MINING AND METALLURGY.—PreSidC";;bgr. ,
Taylor ; Secretary, C. McDermid, London, England. Canadian mCH_ wille!
Council :—Prof. F. D. Adams, J. B. Porter, H. E. T. Haultain and W+
and Messrs W. H. Trewartha-James and J. B. Tyrrell. MOKB'

INTERNATIONAL ASSOCIATION FOR THE PREVENTION OF S
—Secretary R. C. Harris, City Hall, Toronto. Sgc!‘et'

MANITOBA LAND SURVEYORS.—President, George McPhilliPs:
ary-Treasurer, C. G. Chataway, Winnipeg, Man.

NOVA SCOTIA MINING SOCIETY.—President, T. J. Brown,
C. B.; Secretary, A. A. Hayward. ¢ g8

NOVA SCOTIA SOCIETY OF ENGINEERS, HALIFAX.—;P"PB‘S?; office!
MacKenzie; Secretary, A. R. McCleave, Assistant Road Commission
Halifax, N.S. preside g

ONTARIO PROVINCIAL GOOD ROADS ASSOCIATION'I; whitb"'
Major. T. L. Kennedy; Hon. Secretary-Treasurer, J. E. Farewell
Secretary-Treasurer, G. S. Henry, Oriole. eiﬂht'

ONTARIO LAND SURVEYORS’ ASSOCIATION.—President,
Toronto; Secretary, Killaly Gamble, 703 Temple Building, Toronto- W Bood"

THE PEAT ASSOCIATION OF CANADA.—Secretary, Wm- J.
New Drawer, 2263, Main P.O., Montreal. se

PROVINCE OF QUEBEC ASSOCIATION OF ARCHITECTS.— o
J. E. Ganier, No. 5. Beaver Hall Square, Montreal. 3 Re‘“’"

REGINA ENGINEERING SOCIETY.—President, A. J. McPhersof s
Secretary, J. A. Gibson, 2429 Victoria Avenue, Regina. idents F'vef

ROYAL ARCHITECTURAL INSTITUTE OF CANADA —Pre'-l‘&o_ 5. Bed
Baker, F.R.I.B.A., Toronto, Ont. ; Hon. Secretary, Alcide Chausse: :

o
gydney M°

ot:

cretﬂd'

Hall Square, Montreal, Que. e stew""
ROYAL ASTRONOMICAL SOCIETY.—President, Prof. Louis =
Toronto ; Secretary, J.R. Collins, Toronto. chai"mao
SOCIETY OF CHEMICAL INDUSTRY.—Wallace P. Cohoe. NI
Alfred Burton, Toronto, Secretary. GILL U
UNDERGRADUATE SOCIETY OF APPLIED SCIENCE, Mc
VERSITY.—President, J. P. McRae ; Secretary, H. F. Cole. idents

WESTERN CANADA IRRIGATION AssocmTiON.—Prens‘ o
Pierce, Calgary ; Secretary-Treasurer, John T. Hall, Brandon, M"‘ d sccf‘t:gpf

WESTERN CANADA RAILWAY CLUB.—President, R. R. N)";}_m'd,y ex
W. H. Rosevear, 115 Pheenix Block, Winnioeg, Man. Second
June, July and August, at Winnipeg.
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CONSTRUCTION NEWS SECTION

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

PLANS AND SPECIFICATIONS ON FILE.

The following Plans (P.) and Specifications (S.) are on

file for reference only unless otherwise noted at the office ot

The Canadian Engineer, 62 Church Street, Toronto :—

Bids close Noted in issue of
5-15 Reinforced arch bridge, Guelph, Ont...(P. & S.) 5-2
5-25—Sanitary sewer, Islington, Ont. ...... (P. & S.) s5-16
5-20—Water works, sewerage and electric light

systems, Melfort, Sask. ........... (P. & S.) 5-2
6-10—Electrical equipment, Vernon, B.C. ........ (S.) s5-16

(Melfort plans and specifications are also on file at The
Canadian Engineer Offices, 820 Union Bank Building, Win-
nipeg, and B33, Board of Trade Building, Montreal).

(Vernon specifications are on file at The Canadian Engi-
neer Offices, Winnipeg and Montreal; Canadian Electrical
News, Toronto; Contract Record, Toronto; Mather, Yuill &
Company, Limited, Consulting Engineers, Vancouver, B.C.)

— ew»>o——-

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.
Australia, steel rails and fish

DIAtES e vuis ot dfs i otals oo oia stoto May 29. May 2. 60
Aylmer, Ont., library ......... May 15. May o. 60
Calgary, Alta., timber structures May 15. Apr. 18. 76
Chatham, N.B., passenger sta-

oo R e L e May 16. May o. 62
Edmonds, B.C., reservoir ...... May 20. May o. 60
Fort William, Ont., garbage

INCINErator  ..ccoomsescncs May 15. Apr. 18. 74

redericton, N.B., culvert vaaMay 2o May 2. 60
Guelph, Ont., bridge .+---co-- May 15. May 2. 2
Hamilton, Ont., castings, meters,

SEC 01 it et Rl s May 30. May 2. g2

Lebret, Sask., school house...May 31. Apr. 25. 61

unenburg, N.S., sewerage sys-

i IR P R IR s June 1. May o. 6o
M(mtreal, Que., city hall annex.May 20. May o. 6o
oose Jaw, Sask., paving ....May 15. Apr. 25. 72
elfort, Sask., waterworks,
Sewerage, €tC. .......eeaes May 20. May 2 72
North Battleford, Sask., boiler, ‘
Steam engine, etc. ......... May 15. May 2. 60
Ottawa, Ont., coaling stations..May 3I. May o. 72
ttawa, Ont., station and other
TN 087, s aisrba e skl May 31. May o. 74
Ottawa, Ont., dredging .......- May 15. May 2. 60
ttawa, Ont., steel tug ......Apr. 22. Apr. 11. 60
ttawy Ont., designs for monu-
0 BRI b o e s v ere e 0 Oct. i1 Apr. 18. 60
ttawa, Ont., fishing protection
P NBSERTC [ LAl s s s o JUME 74 Apr. 18. 74
Ort of Quebec, Que., proposals
B0t divdock ' iwhin sl oulusvidn July 2. Apr. 18. 60
%int Grey, B.C., plans for uni-
0 WBURTEY || | i 4. s 437 0. o wlazsrangrs July 31. Feb. 7. 60
Uebec, Que., leasing of water-
R ROWEYS - |, ..0ape4samesvoss June 26. May 2. 72
®Rina, Sask., electric supplies,
8 BC. 60 Q «ovqacinee A i W May 15. Apr. 11. 72
ska,t°0n, Sask., garbage. in-
BIBBTALAR = - T it h June 25. May 2. 74

~8katoon, Sask., superstructure
23rd Street subway ........ May 17. Apr. 18. 76

Sault Ste. Marie, Ont., sewerage

T o S el A May 27. May o. 76
Sault Ste. Marie, Ont., cement

R L R R T B May 27. May o. 76
Sault Ste. Marie, Ont., dredg-

I 1 recevieivhs SR opeteytrs S S 40S May 20. May o. 62
Toronto, :Ont., bridge st e, May 23. May o. 72
Toronto, Ont., main drainage

WOTKS: i frid - Gl e leba) o s st June 4. May o. 74
Trout Cove, N.S., breakwater ..May 23. May o. 60
Upper Maugerville, N.B., wharf.May 23. May oq. 60
Varna, Ont., drainage work ..May 15. Apr. 25. 62
Vancouver, B.C., water pipe and

gatel valvesi . utis onl siih May 15. Apr. 25. 62
Vancouver, B.C., bridging, grad-

ITVE ]! CHC. /. | & visiniateie siotansions) sharalae May 31. May o. 62
Winnipeg, Man., pipe sewer ....May 15. May 0. 62
Winnipeg, Man., sewer pipe ...May 15. May o. 62
Winnipeg, Man., electric locomo-

tivie - otey | e AR L e May 15. May 2. 60

TENDERS.

Broadview, Sask.—Tenders for the construction of a
skating rink at Broadview, will be received by A. Sinclair,
Town Clerk, up to May 27th, 1912. Plans, etc., at the office
of the Town Clerk, Broadview, or office of architect, Hugh G.
Holman, 11-12 Jordan Building, Winnipeg.

Edmonds, B.C.—Tenders for the construction of an ex-
tension to Reservoir No. 1, in D. L. 189, for the municipality
of Burnaby, will be received until Monday 20th, 1912. Particu-
lars may be obtained at the office of the Engineers, Cleveland
and Cameron, 506 Winch Building, Vancouver. W. Griffiths,
Comptroller, Edmonds.

Edmonton, Alta.—The City Commissioners are inviting
tenders for grading and the construction of boulevards on six
miles of residential streets, work to be put in hand at once.

Guelph, Ont.—Tenders will be received up to May 18th,
1912, for the erection of a factory building at Guelph for the
Dominion Linen Mfg. Co., Ltd. Particulars at the office of
Colwill, Tanner & Co., architects, Traders Bank Bldg,

Hamilton, Ont—Tenders for supplying the Corporation
of the city of Hamilton with two units of synchronous motors
for direct connection to turbine pumps with transformers,
switching apparatus and accessories complete, also for two
units of turbine pumps, each of a capacity of 6,500,000 im-
perial gallons per 24 hours, for direct connection to synchron-
ous motors, will be received until June 3rd, 1912. Specifica-
tions a- the office of the City Engineer. (See advt. in Can-
adian Engineer).

Islington, Ont.—Tenders will be received until May 25th,
1912, for the construction of a 6 and 10-inch sanitary sewer
on Fifth and Morrison Streets, New Toronto, from the
northerly limit of Lot 392, plan 1692, on Fifth Street to the
centre of Morrison Street, and easterly on Morrison to mein
sewer on Fourth Street. Plans, etc., at the office of The Can-
adian Engineer, Toronto, and J. A. L. Macpherson, Clerk and
Engineer, Islington, Ont. (See advt. in Canadian Engineer).

Kerrisdale, B.C.—The council for the corporation of Point
Grey is prepared to receive tenders for fire fighting apparatus
for the municipality to be in by 5 p.m., Monday, May 27th,
1912 H. Floyd, C.M.C., Kerrisdale.

London, Ont.—Tenders will be received at the office of
the City Clerk until noon May 18th, 1912, for the construction
of cement walks in the city of London. Specifications at the
ofﬁ:t; of the City Engineer. (See advt. in Canadian Engi-
neer).
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Montreal, P.Q.—Tenders for the supply and delivery of
the following general supplies and various materials required
for the different departments of the municipal service during
the year 19I12-1013, will be received up to noon of May 21st,
1912, by L. N. Senecal, secretary, Commissioners’ office, City
Hall, Montreal :(—T. General supplies, macadamizing stone,
and screenings, inorganic dust, lead pipe, pig lead, ingot tin
and bituminous and anthracite coal, lumber, brick, vitrified
clay pipes and inverts, hardware, spikes, paints and oils,
lubricating and burning oils, iron and brass castings, gullies,
pitch, coal, tar, dualine, detonators, fuse, street names and
house numbers and sundry other materials. 2. For the pur-
chase of scrap iron, steel, brass, copper, zinc, rubber, leather,
waste paper, etc., etc. -

Moose Jaw, sask.—Tenders for water work fittings will
be received by the City Commissioners up to noon on May
soth, 1912. (See advt. in Canadian Engineer).

Moose Jaw, Sask.—Tenders for the erection of a concrete
retaining wall and laying of a number of new sidewalks at the
Collegiate grounds, will be received up to June sth, 1912.
Specifications to be seen at the Collegiate Institute. Clifford
Kempton, secretary-treasurer.

Ottawa, Ont.—The Department of Public Works will re-
ceive tenders until June 4th, 1012, for the construction of a
wharf or retaining wall at Owen Sound, Grey County, Ont.
Plans, etc., at the Department; office of J. G. Sing, District
Engineer, Confederation Life Building, Toronto; H. J. Lamb,
District Engineer, Windsor, Ont., and on application to the
Postmaster at Owen Sound, Ont.

ottawa, ont.—Tenders for the design and construction
of the new steamship for Hvdrographic Service for the At-
lantic Coast, will be received up to noon of June joth, 1012,
at the office of G. J. Desbarats, Deputy-Minister of the Naval
Service, Department of Naval Service, Ottawa. (See advt. in
Canadian Engineer).

ottawa, Ont.—The Department of Public Works, Ottawa,
will receive tenders for the construction of a wharf at
Fredericton, York County, N.B., up to June 4th, 1912. Plans,
etc., at this Department; office of J. K. Scammell, Esq.,
District Engineer, St. John, N.B.; Geoffrey Stead, District
Engineer, Chatham, N.B.; and on application to the Post-
master at Fredericton, N.B.

ottawa, Ont.—Tenders for the reconstruction of an ap-
proach to the Government wharf at Sault Ste. Marie, Ont., will
be received up to June 4th, 1912, plans, etc., of which may
be seen at the office of the Department of Public Works; J. G.
Sing, District Engineer, Confederation - Life Building, Tor-
onto; H. J. Lamb, District Engineer, Windsor, Ont.; on ap-
plication to the Postmaster at Sault Ste. Marie, Ont. R. C.
Desrochers, secretary, Department of Public Works, Ottawa.

Pembroke, Ont.—Tenders will be received by the Town
Clerk, up to noon of May 18th, 1912, for the construction of a
Carnegie Library, Pembroke, Ont., according to plans and
specifications prepared by Francis C. Sullivan, Architect,
Castle Building, Ottawa, which may be seen at the office of
the Architect, or Town Clerk’s office, Pembroke. A. J.
Fortier, Town Clerk.

Pincher Creek, Alta.—Mr. G. D. Plunkett, secretary-
treasurer. of the town of Pincher Creek, will receive tenders
for the erection of a municipal building until Monday, May
20th, 1912. Plans, etc., at the Builders’ Exchange, Leth-
bridge ; office of the town clerk, Macleod ; secretary-treasurer,
Pincher Creek; the architect, James A. Macdonald, Room 8,
Dominion Block, Calgary, Alta. s
. saskatoon, Sask.—Tenders for the erection and comple-
tion of an eight-room school building to be built for the town
of Melfort, Sask., will be received up to noon of May 20th,
1912. Plans, etc., at the Winnipeg Builders’ Exchange, and
at the Saskatoon Builders’ Exchange, also office of W. Wood,
Melfort, Sask., and office of the architect, W. W. Lachance,
top floor, Willoughby Block, Saskatoon.

South Nelson, N.B.—Tenders for the construction of a
stone Court House with municipal offices, to be built in New-
castl;, N,._B., will be received until May z2oth, 1912. Plans and
specnﬁcat:oqs.may be seen at the office of the County Secre-
tary, P. Williston, Esq., Newcastle, or at the office of the
architect. G. Percival Burchill, chairman of committee, South
Nelson, N.B. Leslie R. Fairn, architect, Aylesford, N.S.

ik st. Lazare, Man.—Tenders for the construction of a
bridge over the Qu’Appelle River at St. Lazare, according to
plan from the Department of Public Works, Winnipeg, will

Volume 22.

be received up to May 24th, 1912. Henry Tillman, secretary-
treasurer, St. Lazare, Man.

Toronto, Ont.—Tenders for the erection of a lock-up at
South Porcupine, will be received up to Wednesday, May
22nd, 1912. Plans and specifications at the office of Cook &
Mitchell, barristers, in South Porcupine, and at the Depart-
ment of Public Works, Ontario. H. T. McNaughton, Secre-
tary, Department of Public Works, Toronto.

Toronto, Ont.—Tenders for the supply of cast-iron pen-
stocks for the high level interceptor, will be received up to
noon, Tuesday June 4th, 1912. Plans and specifications at
the office of the City Engineer. (See Advertisement in Can-
dian Engineer.)

Toronto, Ont.—Tenders for storm overflow sewer main,
Garrison Creek, section No. 2, will be received until noon
of June 4th, 1912. Plans and specifications at the office 0
of the City Engineer. (See Advertisement in Canadian En-
gineer.)

Toronto, Ont.—Tenders will be received until May 25th,
1912, for the construction of a concrete arch bridge over Cope-
lands Creek, between Concession 13 and 14, Township ©
Tiny, County of Simcoe. Plans and specifications at the office
of Frank Barber, Civil Engineer, 57 Adelaide Street East,
Toronto. (See advt. in Canadian Engineer).

vernon, B.C.—Tenders for electrical equipment will be
received by D. G. Tate, City Clerk, up to 3 o’clock p.m., June
roth, 1912. (See advt. in Canadian Engineer).

victoria, B.C.—Tenders for the erection of a new school-
house at Scott Road, Delta district, will be received by the
Public Works Department up to noon of May 22nd, 1912.

Winnipeg, Man.—Tenders for an apartment building on
River Avenue, will be received up to Saturday, May 18th,
plans and specifications of which may be obtained at the office
of William Bruce, architect, 222 McDermot Avenue.

—_——

CONTRACTS AWARDED.

Brantford, Ont.—The contract for the new nurses’ home
has be.n let to Messrs. Secord & Sons here. The puilding W1
cost $36,000.

Calgary, Alta.—Messrs. Grant-Smith Company and Mc
Donnell, of Vancouver, have been awarded the co
million-dollar work on the irrigation L'OCK. This includes 2
concrete aqueduct to cost half a million, cther concrete strucs
tures to cost $300,000, and thirty steel bridges to cost $100,”
000. The aqueduct, which is the first of its design to "
structed, will be 10,500 feet long, with a maximum height 2
55 feet and will irrigate 100,000 acres of the Canadian Pacl
block.

calgary, Alta.—The contract for the constructio v
machine shop, foundry and office building, of steel, coanlfas
and brick, for the Pioneer Tractor Company’s plant, of
been secured by T. F. Hook, of Calgary, and A. Groff,
Chicago.

Cobalt, Ont.—The town council has awarded the contr

n of the

act

for laying sidewalks in the town at all town property t0 santi
Anderson, whose bid was $25 a thousand. Several thog;enc-

feet of the walks will be laid, and the work is to be com
ed at once. -
Frederioton, N.B.—The contracts _for supplies for ¥ en
and sewerage work during the coming summer has per
awarded as follows: D. J. Shea, soil pipe, at 25 cents per
foot; J. S. Neill and Sons, terra cotta pipe, at 12 centtS fo
foot: R, Chestnut and Sons were awarded the contrac
supplying the galvanized iron and cement. Lo O
City Engineer.
Com>

Moncton, N.B.—The New England Artificial Ston® usand
pany of St. John was awarded a contract for thirty th%e Jaid
dollars’ worth of concrete sidewalks, crossings, et¢. ts for
in Moncton this year. The tender ranged from 14% ce?
class A. to 16 cents for class D. " for

Montreal, P.Q.— imating $100:0%°
, P.Q.—Contracts approxi nB‘ of Outrem e

sewers and street improvements for the tOW 2s
have been awarded by the Outremont Town Countls “rrorne
lews: Sewer awards to R. T. Smith and Company, 83,544
Avenue, from Rockland Avenue to Hartland Avenueé, ’33‘
Outremont Avenue, between Van Horne an
ob6. Sewer awards to Messrs. Gilbert & Payee€:

Avenue, $4,017. Wiseman Avenue, between .

ntracts for 2

d Deschfm"‘a,ﬂaéga
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Polarwa

Pavement

« [t is permanent because it is concrete.”

- The Last Word
In Street Pavements

Dolarway Pavement is popular with City Officials and

Property Owners because :

It is low in first cost.

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

No paving plant is required to either construct
or maintain it.

It is noiseless, dustless and resilient.

Its traction qualities for both the Horse and the

Automobile are of the best.

For full particulars address

DOLARWAY PAVING COMPANY

95 Liberty Street, New York City 510 Title & Trust Bldg., Chicago, IlI.
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Deschamp, $2,905. Lajoie, from Querbes to Outremont, $s,-
8s0. Bloomfield Avenue, from Van Horne to Deschamp,  $2,-
005. Champagnier Avenue, between St. Viateur and Bernard
Avenue, $5,505.75. Marsolais Avenue, $2,137. Sidewalks
contract was divided into two sections, and the quantities were
A 20,000 and B 17,000 lineal feet. ‘A’ section was awarded to
Messrs. Contractors, Ltd., at 25 cents per square foot, and
«B’’ section to R. T. Smith & Co., at 28 cents per square foot.

Moose Jaw, Sask.—Messrs. Wilson, Townsend & Saund-
ers, of Moose Jaw, have received the contract for the con-
struction of a reinforced concrete subway under the C.P.R.
Company’s tracks on Eleventh Avenue. Cost, $82,464.8¢.

vancouver, B.C.—The British Columbia Permanent Lo n
Comipany has closed a contract with the Norton Griffiths Steel
Construction Company for the erection of a magnificent ten-
story modern office building in Victoria.

vancouver, B.C.—The British Columbia Electric Railway
Company has let the contract for the construction of the
grading on its line on Nanaimo Street from Hastings Street
to Broadway, to Messrs. Franklin and Shepherd. Messrs.
Franklin & Shepherd have also received the contract for the
grading preparatory to the double tracking on Fraser Avenue,
South Vancouver.

vancouver, B.C.—Messrs. M. P. Cotton & Company and
the Canadian Mineral Rubber Company secured the largest
share of the asphaltic mixture pavement contracts awarded by
the board of works. Out of a total of 265,289 vards, covering
sections of twenty-six streets, M. P. Cotton & Companv ob-
tained 100,000 square vards and the Canadian Mineral Rubber
Company a like amount. T. R. Nickson & Company received
17,500 vards and the Columbia Bitulithic Company 15,000
vards. The former tendered on sheet asphalt and the latter on
bitulithic. A balance of 32,789 vards was left over for future
consideration. The amount represented in the laying of this
amount of pavement will total almost $1,000,000.

Winnipeg, Man.—The contract for the bridge at St.
Andrew’s locks has been awarded by the Dominion Govern-
ment to the Brown Construction Company, Limited, of Winni-
peg. The contract calls for a bascule lift span operated by
electricity which opens and shuts to allow boats to' pass up
and down the river. There will be upwards of 500 tons of
steel required to complete this work as well as 25.000 cubic
vards of concrete. The contract has to be - completed in
fifteen months. The contract price approximately is $130,-
000

Winnipeg, Man.—The contract for the erection of twelve
additional rooms to the Britannia School was awarded to J.
Dolmer, contractor, Winnipeg. for $88.900. . 5D, i attle,
Architect, 701 McArthur Building, Winnipeg.

Winnipeg, Man.—Two deep well turbine pumps: Messrs.
Stuart Machinery Co., Winnipeg, at $4,575 each.

—

RAILWAYS—STEAM AND ELECTRIC.

Brandon, Man.—The buildings and plant of the Maple
Leaf Milling Company at this point were destroyed by fire on
May 1oth last. The loss is estimated at $40,000.

Montreal, P.Q.—A report states that the man~gement of
the Grand Trunk Railway have recently placed freight car
orders as follows :—1,000 box cars with the Western Steel Car
and Foundry Company, of Chicaga; 2,000 box cars with the
Canadian Car and Foundry Company, of Montreal; 250 auto
cars with the American Car and Foundry Company, of De-
troit; 250 auto cars with the Western Steel Car and Foundry
Company, of Chicago; 250 refrigerator cars with the American
Car and Foundry Company, of Detroit ; 250 refrigerator cars
with the Canadian Car and Foundry Comp~ny, of Montreal;
1,000 new steel hopper bottom coal cars with the Pressed Steel
Car Company of Pittsburg.

! Montreal, P.Q.—A report states that the Canadian Pa-
cific Railway Company has ordered 250 new engines and 12,-
500 box cars. Ttis altogether likely this is the largest amount
of rolling stock ever placed on order at one time in this
country.

Prince Albert, S8ask.—Work was commenced on May 6th
on the survey of the Canadian Northern Railway Hudson Bay
road from this city.
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Smiths Fails, Ont.—The Canadian Pacific Railway will
commence ccnstruction work on a foot subway to accom-
modate traffic on that street. It will be 110 feet long, 10
feet wide, and seven and a half feet high, and will be built
of white tile. It will be brilliantly lighted by day and by
night, and will be maintained by the company except for the
lighting, which will be done by the town.

Si. Catharines, ont.—Negotiations have been commenc-
ed to construct a bzlt line in connection with the lines of
the Niagara, St. Catharines and Toronto Railway. It is reé-
ported that an extension of this railway to Niagara-on-the-
Lake is contemplated.

York County, Ont.—The management of the Toronto &
York Radial Railway will place sixteen new cars on their line
during the coming season.

—_—y-—

LIGHT, HEAT AND POWER.

———

Calt, Ont.—During the first eleven months’ operation of
the Hydro-Electric Department in Galt the financial statement
shows the department to have made $7,510, a net profit for
the town. In order to complete the ornamental and bracket
lighting of the town, making extension of power and light
and other services, the Hydro-Electric Commission finds that
$45,000 more will be required to equip this work.

Medicine Hat, Aita.—The ratepayers will be asked tO
vote on June 3rd next to decide a by-law calling for the €x:
penditure of $50,000 ON electric light improvements, an
$75,000 for extension of the gas system.

Moose Jaw, Sask.—The municipal superintendent 0f
electrical matters has prepared drawings for a new ornamenta
lighting standard. It is materially different from those now
in use, inasmuch as the first two lights are on arms elevate
from the side of the post, while the second pair are immediatel}'
above the lower ones, but not extended as far from the post
centre. The fifth light surmounts the standard.

Northern Ontario.—Five more towns in the norther?
part of the province will be served by the Hydro-ElectrlC
Power Commission—Barrie, Stayner, Collingwood, Cold-
water and Elmvale. Preliminary estimates have beel
submitted by  the commission to the town 0
Barrie for a supply of power under contract between the co™-
mission and the Simcoe Railway & Power Co., developin8
at the Big Chute Falls on the Savern River. An extenso
of the lines built by the commission supplying Midland a3
Penetang will be made to the five new municipalities in he
Hydro-Electric belt. Final estimates will be submitte
these towns in the course of a week or two. i

wi

Regina, Sask.—The equipment at the power house V
be materially increased within the course of the ensmnS;
year. Provision has been made for the purchase or a S T b
railway unit similar to the one already in use. Althougi
extensions were made to the lighting plant during the earg
part of the present year, it will be necessary to purchai
still another large lighting unit. It will be installed early
in 1913. of
saskatoon, Sask.—As a result of the investigation pe
the conditions and possibilities of developing power oD tE'
South Saskatchewan, below the city of Saskatoon, H. M.

Evans, head of the Saskatoon Power Company, has rep‘;ft

. ~ te
to the city council that 14,000 horsepower could be ger rian_
ed at a total construction cost of $2,200,000. he cost e

cludes the electrical equipment for delivery of power t©
city limits. ' from
The estimate was made by a party of engineers ot
Stone & Webster, Boston, Mass. The original esnmatebé,
Canadian engineers was 4,000 horsepower at a cost of ssteé.
000.. On the basis of those figures an agreement was © out-
ed into by the city with the company to buy the entir®
put at $33 per horsepower delivered.

B

GARBAGE, SEWAGE AND WATER.
province of Saskatchewan.—A report states that -p-
Government of Saskatchewan, the Canadian Pacific, t

to supply drinking water to Regina, Moose Jaw,

adian Northern and the Grand Trunk Pacific railways h’%ﬁf
tered into a compact to divert the south Saskatchewz{l‘eywd'
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Manufacturer of

Galvanized Wire “ﬁiﬁf
Machine Banded ufﬁgig
WOOD ::.‘:Ei?
STAVE PIPE Eﬁigf
CONTINUOUS {8
STAVE PIPE —j:
RESERVOIR | %%
TANKS .
ForCity and Town Water i:LII,:

Systems, Fire Protection,
Power Plants, Hydraulic
Mining, lrrigation, etc.

S
£

i

Full particulars and estimates
furnished.

Hii

48 in. CONTINUOUS STAVE LINE.

PACIFIC COAST PIPE COMPANY, LTD.

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

EASILY MOVED FROM JOB TO JOB

Test after test Semi-steel cast-

ings used through-
ﬁ?s proved that ougt entire cgn-
€y mean struction.

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

New automatic
power dumping
and new loading

o device, means one
ability. man operates en-
p tire machi
3 Demonstrations which givesl ;su,
aily, in all our .
reater capac
branchesand ware- ﬁv ith re :u cliy(i
Tooms. labor
Wys St. John, N.B. :
Tite for 1912 Catalogues. A. R. Williams Machy. Co.
-~ s 15 Dock ST,

Winnipeg Office :
HOOTON & MOORE,
710 Builders Exchange,

PorTAGE AvE.

Sales Manager for Quebec,
G. O. McDONNELL,
2059 Mance St.,
MONTREAL, QUE,

Head Office and Warerooms :

W 0S. 178 Spadina Avenue, TORONTO, ONT.
wFER e
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and other towns and cities in Saskatchewan. The work will
cost ultimately $20,000,000. i

{ Mr. T. Aird Murray; C.E., of Toronto, is the consulting
engineer and a member of the commission.

vancouver, B.C.—A waterworks by-law will be placed be-
fore the ratepayers at an early date. This is for the purpose
of raising funds to complete the laying of a water main into
the district of Point Grey. The first expense for the city in

connection with this by-law will be about $175,000.

BUILDINGS AND INDUSTRIAL WORKS.

Athabasca Landing, Alta.—A deputation from this town
has been in' Ottawa to secure pulpwood concessions and au-
thority to ercct a pulp mill at this point. It is claimed that
there is a great deal of suitable materials and abundance of
natural gas. Mr. James Wood, of Athabasca Landing, 18
interested in the project.

Battleford, Sask.—The Overland Manufacturing Company
of Vancouver, will establish a plant in Battleford for the
manufacture of doors- sash, and all kinds of woodwork.

Calgary, Alta.—Mr. Russell, formerly chief engineer of
the Temiscaming and Northern Ontario Railway, and Mr.
Wilson of Saskatoon, have approached the new Industries’
Committee, with a view of establishing a sand, lime, and
pressed brick plant on one of the city’s industrial sites. They
guarantee that if they could secure a suitable site they would
put in a plant of $100,000 and employ about 40 men.

Cobourg, Ont.—The ratepayers will vote on a by-law
calling for the exemption of The Canadian Ohio Motor Car
Company from taxaticn, excepting school taxes, for ten
years and to grant the company a sum not exceeding $1,-
ooo for the purchase of a site. Mr. H. I. Matthews, Lake-
fort, has been elected president and managing director.

Eastern and Central ontario.—The Commissioners of the
National Transcontinental have prepared plans for the con-
struction of six 200-ton mechanical coaling plants with sand
houses and track approaches at the following points on the
line: Moncton, N.B.; Napadogan, N.B.; Edmunston, N.B.;
Grant, Ont. ; Calvert, Ont., and Armstrong, Ont. A 1,000-ton
coaling station with inclined trestle approach is also planned
at Cochrane, Ont. Tenders for all these plants are now being
called for.

Fort William, Ont.—Mr. A. E. Fenton will construct an
elevator with storage capacity of 35,000 bushels, It 1s re-
ported that this is the forerunner of fifteen others of a sim-
ilar type to be erected in the near future.

Calt, ont.—Preparations have been made tor the con-
struction of a drill hall in this town to COSt about $15,000.
it is to be 80 X 130.

Coderich, Ont.—The Canadian Pacific Railway will com-
mence building operations on a new flour storage building
to cost about $20,000. It is to be 200 % 40 and entirely of
wood construction.

Lindsay, Ont.—A site has been selected for the new ar-
mory building, and it is probable that building operations
will be commenced at an early date. Captain H. Hughes,
Cd. Engineer, R.C.E., of Kingston, selected the site.

_ London, ont.—The management of the Dominion Abat-
toir Company will erect a $75,000 building. Mr. E. Rech-
nitzer is at the head of this company.

Moose Jaw, Sask.—Plans for Moose Jaw’s first sky-
scraper have been prepared, which is to be built by the real
estate and automobile firm of Manley, Loney and Company.
The building is to be erected at the corner on Athabasca and
Main Streets. It is the intention to build the first two stories
of the building this vear, and the foundation will be built to
carry a ten-story building. The building is to be reinforced
concrete, and the Turner system is being considered. It
will have an imposing front on Main Street, and the founda-
tion will cover an area of 54 feet by 125 feet.

Moose Jaw, Sask.—The Board of Education have passed
a by-law calling for $65,000 to be raised for school buildings.

Moose Jaw, Sask.—The ratepaycrs will be asked to vote
on a proposed- expenditure of 825,000 for the completion of
the public library.
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Montreal, P.Q.—The Federal Government plan to erect
2 new postoffice in the district of Westmount during the com-
ing summer. The cost of this work will be $100,000.

Port Arthur, Ont.—A report states that the Regina Trad-
ing Company will erect a three-story steel and office building
to cost about $70,000. Messrs. H. W. Laird and Peacock, of
Regina, are interested.

Regina, Sask.—A new civic building law has been pre-
sented to the council for consideration. Protection from fire
is especially aimed at, and for this purpose the bill proposes
that 125 feet or tén stories be the extreme limit of height 1
future buildings to be erected.

Regina, Sask.—The management of the Westman Ager-
cies, Limited, have under construction a new six Story
building, 85 X 110. Messrs. Reilly, Dawson and Reilly are
the architects;, The cost of this will be about $140,000.

Saskatoon, Sask.—It is reported that the C.P.R. has pur-
chased a plot of land in this city adjoining the Bank of Mont-
real, and on the site it is proposed to erect one of the best
office buildings in the West, to be used largely by the dif-
ferent departments of the company.

Western Ganada.—Ten small elevators of the Saskatche-
wan Co-operative Elevator Company are being established
between Regina and Griffin, along the line of the Regina-
boundary branch of the Grand Trunk Pacific.

west Vancouver, B.C.—Th: council of this municipality
have had plans prepared for the erection of a new toWn hall-
Mr, J. C. McKenzie is the designer of the building.

—_—

BRIDGES, ROADS AND PAVEMENTS.

calgary, Aita.—The municipal council are considering
plans prepared for a bridge to serve Crescent Heights an
Sunnyside. The plans of this bridge shows the souther?
approach to be between First and Second Avenues, aD the
amount of cutting which would be done at the top of the hill
would depend entirely what grade was desired. A grade ©
about 6% per cent. would not require a very deep cut. Arch-
ways at the north side would allow traffic underneath, and the
height of the bridge on the north side of the river wou d.be
about so feet. The cost of a concrete bridge of this desig™
would be, according to present figures, about $780,000.

Medicine Hat, Alta.—Much publicity is given a report .11?
this district to the effect that. the Canadian Northern Ra‘;e
way will enter the city from Police Point. Should this
true a large bridge will be required to span the river.

——

CURRENT NEWS.

Calgary, Alta.—The municipal council are taking St.ep;
to secure information on a project which has for its _0bje
the formation of a civic coal supply and it is not e
bable that this city will shortly be operating its OWIl 1y
property and selling fuel to residents at a price only sU8" 40
in excess of the cost of production.  The members 0% ally
council are practically unanimous in favor of a muncPee
owned coal mine, which, as municipal affairs go, 15
novation.

Fort William, ont.—The municipal Fire, Water ¢ of
Light Committee have received a request from the Chleeam
the Fire Department that he be furnished with a new Shege
engine and an auto chemical hose wagon. The cost ©
will be $13,000.

ed

Ottawa, Ont.—The Railway Commission have reque®yy.
the Railway Board to enforce an order to the effect thal pe
isting regulations regarding locomotive draft C‘.’“t-r
abolished, and a new set drafted by the commiss® Fge
These new regulations provide that all engines must and

ted with nctting mesh to prevent the escape of Spa"ks; ter-

that every railway company must provide inspectors Fapr

minal points whose duty it shall be to examine

! to November 1 each year all locomotives in use.  _40f
The proposed regulations given the chief fire ‘”-sggpe".‘f

or any authorized officer of the board the power .

locomotves at all times, and to reject those found t0

fective in regard to the fire arrangements.
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A Triplex Block hung from a temporary rigging and used for laying pipe.

Whatis the Life of aTriplex Block ?

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

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

The Canadian Fairbanks-Morse Company

LIMITED

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

MONTREAL ST. JOHN OTTAWA  TORONTO WINNIPEG
CALGARY  SASKATOON VANCOUVER  VICTORIA
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ORDERS OF THE RAILWAY COMMISSIONERS
OF CANADA.

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

e

16393—April 27—Directing C.N.R. to divert ballast pit track and clear
shrubs and trees away at crossing known as Rosslyn Rd., Twin City Junc-

tion, Ont.
16394—April 25—Dismissing application of Trans. Bureau of Montreal

Board of Trade re corn and cornmeal rates from Montreal to poiats in the
Maritime Provinces.
16395—April 23—Refusing application of the Canadial
revision of Order 0844, Apr. 6, 1909, T€ commodity rates
and netting.
16396—April 23—Authorizing C.P.R. to construct its
Melvyille-Regina Branch of G.T.P. at ‘Regina, Sask.

n Freight Assn. for
on wire fencing

second track across
Additional interlock-

16397-98—May 1—Authorizing C.P.R. to reconstruct bridge No. 7'.3 and

17.0 on its Ingersoll and Sudbury S.D.
16399—April 27—Directing all express companies subject to Board to pre-
pare tariffs or supplement to Express Classification showing a scale of
charges for the return of the proceeds of C.0.D.’s upon other than ‘‘mer-
chandise” rate basis, and file the same within three months from date of

this Order.
16400—April 23—Naming express delivery and collection limits of city of
Sydney, N.S. i

North Red Deer to construct high-

16401—May 1—Authorizing village of
way over tracks of C.P.R. at Cherry Avenue.

16402—April 3o—Appr0ving clearance of 18 feet for dump cars only into
clay shed of Alberta Clay Products Co. by C.P.R. Siding at Medicine
Hat, Alta. -

16403—April 30—Extending until 31st August,
of bridge across Shubencadie River at South
minion Atlantic Railway.

16404—April zg—Authorizing Algoma Central & H.B. Ry.
bridge over Michipicoten River.

16405—April 20—Authorizing C.P.R. to construct siding for the Seaman,
Kent Co., Ltd., town of Outremont, Quebec.

16406—April 20—Authorizing C.P.R. to reconstruct bridges 19-4 and 46.9
on Havelock and Megantic Subdivisions. :

16407—April 29—Authorizing C.P.R. to construct an extra track across
South Bay Road, Parish of Lancaster, Ct. St. John, N.B.

16408—April s0—Authorizing” C.P.R. to operate its trains over Pacific
Avenue, Fort William, and St. Railway account remodelling of interlock-
ing plant completed.

16409—April 29——16410——Apri1 25—Authorizing C.P.R. to construct spur for
the Calgary & Western Lumber Co., at Bengal, Alta., and for the Canadian
Sardine Co., at mileage 23.31 on St. Andrew’s Branch, County of Charlotte,

N.B.
. 16411—April xg——Providing
Suburban Ry. and G.T.R. stock yards branc

Avenue, Toronto.
16412-13—April 20—Authorizing G.T.R. to construct 2 track to connect

with C.P.R. spur serving Standard Sanitary Mfg, Co., and to operate over
said track in Toronto, and to construct spur for Steel and Radiation, Ltd.,’
6th Con., Twp. of Grantham, Ct. Lincoln, Ontario.
16414—April 29—Authorizing G.T.R. to reconstruct bridge No.
mileage 198.03 on 6th District, Northern Division.
16415—April 30—Approving location of G.T.R.
Ontario.
16416—April 20—Authorizing C.N.O. Ry. to construct across public road
between Cons. A. and 1, Ottawa Front, Twp. of Nepean, Ont.
16417—April :g—Authorizing C.P.R. to construct spur line from its
Swift Current Extension to serve Moose Jaw Clay Products Co., spur
being 1.01 miles in length.
16418—April 29—Authorizing C.N.O. Ry. to construct over lead vein on
the property of North American Smelting Co., Ltd., in Twp., of Lough-
borough, County of Frontenac, Ontario.
16419—April 29—16420—April 3o——Authorizing C.N.O. Ry. to construct
spur for W. J. Lawrence, village of Richmond Hill, Ont., and C.N.R. to
construct spur for Newcastle Coal Co. at mileage 171.73, Alberta.
16421—April 30—Approving revised location of C.N.O. Ry. (Montreal-Port
Arthur Line) in Twp. of Ross, mileage 62.09 to 66.19 from
Ottawa.
.:6422'—April 20—Approving location ©
territory in Dist. of Thunder Bay, mileage 383 to 308 from Sudbury Junction.
16423—April 20—Approving location of N.R. through Twps. 26-28,
Ranges 815, west 3rd M., Sask., mileage o to 49.59- .
L 16424—April 30—Authorizing C.N.O. Ry. to cross forced road and town-
ship road in Twp. of Nepean, Ct. Carleton, Ont.
16425—May 2—Approving Jocation of C.P.R.
Sg;lu.tchew;n.
16426—April 12—Approving location of Algoma Eastern Ry. Co.’s station
at Espanola, in Twp. of Merritt, Ontario, Sudbury District.
16427—April 40—Approving Essex Terminal Railways Standard Tariff of
Maximum Freight Tolls to apply between Walkerville and Windsor, Walker-
ville and Sandwich, and Windsor and Sandwich.
16428-29—May 3—Directing C.P.R. (Walkerton & Lucknow Ry.) to in-
stall electric bell at crossing of Hutton Hill Highway, Twp. of Bentinck,
Ct. Grey, Ontario; and electric bell C.P.R. at Locust Hill, Ontario, within
90 d;.yl from date of these orders, 20 per cent. from Railway Grade Crossing

Fun:

time for completion

1912,
by DPo-

Maitland, N.S.,

to construct

for protection at crossing of Toronto
h at Keele St. and St. Claire

346 at

station at Rockwood,

Ct. Renfrew,
f C.N.O. Ry. through unsurveyed

station at Weyburn,

16430-3!-—'Mly 2—Authorizing C.P.R. to construct and operate two spurs
for T. 8. Sl_ms & Co., Ltd., at Fairville, N.B., and spur for George W
Upham, Parish of Southampton, Ct. York, N.B.
16432—May a—Authorizing C.N.O. Ry. to cross Symes Road, Toronto.
16433—May a—Authorizing C.N.O. Ry. to reconstruct bridges 24A and
24B crossing Kaministiquia River, at mileage 24.2 and 24.3, from Port
Arthur. e ;
16434—Apri j0—Authorizing C.N.R. to expropriate certain lands for road
| diversion and to file plans for overhead crossing: diversion or hridge to he
completed before 15t September, 1912, Application, R. M. Kindersley, Sask.

THE CANADIAN ENGINE&R

Volume 22.

Tenders Called For

ORATION OF THE TOWNSHIP OF
ETOBICOKE.

R

TENDERS WANTED.

THE CORP

Sealed tenders, addressed to the undersigned, and en-
dorsed ‘“Tenders for Sewer,” will be received by the Corpora-
tion of the Township of Etobicoke up to 3 o’clock p.m., the
25th day of May, 1912, for the following work, viz.:—

The construction of a 6 and 1o-inch Sanitary Sewer on
Fifth and Morrison Streets, New Toronto, from the northerly
limit of Lot 392, plan 1592, On Fifth Street to the centre of
Morrison Street, and easterly on Morrison to main sewer on
Fourth Street. Plans and specifications may be seen at the
office of the undersigned, or at the office of The Canadian En-
gineer, Toronto.

Tenders must be made on forms to be obtained
from the undersigned, and must be accompanied by an ac-
cepted cheque for 5 per cent. of the amotnt of the tender, pay-
able to the order of the Township Treasurer. The accepted
cheque of the successful bidder shall remain in the hands of
the Corporation until the work is satisfactorily completed.

The lowest or any tender not necessarily accepted.

J. AL L. MACPHERSON,
Clerk and Engineer, Islington, Ont:

Dated this 14th day of May, 1912.

BASSANO.

TENDERS FOR ELECTRIC GENERATlNG MAGHlNERY-

Sealed tenders, marked “Tender for Electric Generating
Station Equipment,”’ and addressed to S. E. Whiting, EsG-
the Bassano Electric Power and Traction Company, Bassano,
Alta., will be received by the undersigned at 6 p.m. of the
third day of June, 1912, for the delivery and erection of the
following machinery and apparatus:—

Section ‘“A”” Two Return Tubular Steam Boilers,

Section ‘B’ One Steam Engine, ‘
Section “C’’ One Electrical Generator and Equipment.

A marked cheque for 5 per cent. of the amount of the
tender shall accompany each tender.

Tenders are invited for each section separately.

Specifications may be obtained from S. E. Whiting, Esd-»
Bassano, Alta., or from the Engineers, Messrs. Bowring &
Logan, 322 Donald Street, Winnipeg, or may be seen at the
office of Norman A. Hill, 43 Victoria Street, Toronto, OF a
the offices of The Canadian Engineer, 62 Church Street, To-
ronto, and 33 Board of Trade Building, Montreal.

BOWRING & LOGAN, S, E. WHITING,
Engineers, Winnipeg. President, Bassano-

e e

(Tenders also on Pages 72, 74 and 76).

e T o

RED DEER'S CROWTH.

PR

W the expansion in Red Deer, Albefta;
i the first four months
which was

April returns sho
continues. The building permits for
1912 are $84,685, compared with $33,785 for 1911, B
a record for Red Deer up until that time. This is a gain 0
nearly two and a half times, or 250 PE€r cent. Every depa
ment of business shows large increases. The passenger I L
ceipts are double those of April, 1911, and the freight, |
press, telegraph receipts have been very heavy. The 10¢%
otaff is rushed to handle their business, even with increas

help.

-

e

on April 1st, and the business done since then has shoW
great need there was for such an office.
business done since the office was opened, Red Deer
more business during its first vear than any port in
Canada except Winnipeg. The receipts will be greatel
than seven of the eleven western points up until two
ago, and will exceed that of several places of more
double Red Deer’s population last year.

In regard to customs, Red Deer was made a port of ntﬁ,l !
n ;

At the rate_ob‘“ e




