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THE RED RIVER BRIDGE FOR THE NATIONAL 
TRANSCONTINENTAL RAILWAY

By D. C. TENNANT.

^ he double track bridge over the Red River for the main bridge over the Red River itself, and first we have 
four iso ft. o in. C. to C. double track through truss 
sipans, the most easterly one having one end supported on 
the same pier that carries the end of the girder span already 
mentioned, and the others resting on piers i, 2, 3 and 4, 
which are carried down to rock in the bed of the river. Red 
River is navigable at this point for fairly large steamers, 
and a clear waterway of about 110 ft. width was required. 
As the bridge was at no great height above the water it

de’11*?11'1* transcontinental Railway, has presented, both in 
•p and construction, many very interesting problems.

SUcfi an extent is this true, that there will be room in 
Port Paper f°r or,ly a general description of the more im- 
sPaifnt *eatures- The whole bridge, with its approach 
over WCOmPriSeS a °f almost half a mile. The bridge
Plate Y*ter Street, Winnipeg, shown at the left-hand side of 

*> is the most westerly work of the Transconti-
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Fig. 1.—View Taken from the South Side Looking East.

°oiUai Co
C°0str mmission. Beyond this point the line is being 
Tru^k pC<*. the Winnipeg Terminal Co., for the Grand 

Co aC1^c and Canadian Northern Railways. 
river> ln8‘ from the east, on the St. Boniface side of the 
^«nt witk^°.U^e track road is carried on an earth embank- 
Vertica] s*de slopes of one and one-half horizontal to one 
^°Or, ’ and the first span is a deck plate girder with solid
^fter a nning a 67 ft. 2 in. clear opening at Taché Avenue. 
R Carrted XCr s^ort stretch of earth embankment the road 

a>lvvay k °Ver two spur tracks of the Canadian Northern 
eatnS) str| a 58 ft. through plate girder span with floor 

f>ers, and wooden ties. This brings us to the

became necessary to provide a span of some movable type. 
The deepest channel being near the Winnipeg shore where 
economy of space is ever becoming a more important con
sideration, it was decided to use a Strauss Trunnion Bascule 
span. The moving leaf—129 ft. 6 in. long ,€. to C.—is to
wards the east, the toe resting when the span is closed on 
pier No. 4, which also carries the end of one of the one 
hundred and fifty foot fixed spans. The counterweight 
tower is forty feet long C. to C., spanning between piers 
Nos. 5 and 6. Westward from this there is a viaduct cross
ing over two tracks of the Winnipeg Transfer Co., a spur 
railroad track, Mill Street, and a lane. As these are all
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Tue r.ver pi.rs, numbered from i to 6 on P.ate No. b 
are of concrete construction and of the dimensions shown 
in the plate. It has been stated that this is the only bridge 
in the vicinity in which the foundations rest on solid rock. 
The abutments and retaining walls on land are not carried 
down to bed rock, but rest on piles driven into the super
stratum, which is a thick clay, 
crete foundations were prepared by the National Transcon-

crossed on the skew, and as the line of the Transcontinental 
commences to curve to the south at a short distance beyond 
the Bascule span, it will be readi.y understood that the 
actual size of this viaduct, though not inconsiderable, gives 
a most inadequate idea of the amount of work in the design 
and manufacture. The curve continues to the west and

The drawings of all con-south, the tracks being carried on an earth embankment 
wkh vertical retaining walls of concrete. The embankment 
is pierced at four points : first by Thistle Lane and a spur 
track, next by another spur track and then at Notre Dame 
Street and at Water Street, the opening at Notre Dame 
Street being 66 ft. o in. clear, and that at Water Street 6o ft.

tinental Railway.
The steel work was designed in accordance with the

of the De-
The assumed

general specifications for steel superstructures
partaient of Railways and Canals, of iqoS.

standard locomotives followed bv the4 in. clear. In general, the floors of the viaduct and of the 
isolated spans forming this western approach are similar 
to that of the Taché Avenue bridge, consisting of four deck 
plate girders, two under each track, carrying a concrete 
floor and ballast.

live load was the two 
uniform train load, belonging to class “Heavy” of the 
specification, or a load of 120,000 lbs. on two axles 7 ^
apart, whichever gave the greater stress. This live load 1 
given in detail on Plate No. 1, and is the live load for 
all Transcontinental Railway bridges are designed.

provide for i® 
pact the resultant 
from the dead 

load

feet

The concrete floor is supported on I To
beams running across the tops of the deck girders and can- 
tilevering out on 
each side sup
porting longitud
inal facia girders.
In the viaduct, 
and at Notre 
Dame and Water 
Streets, the main 
girders are car
ried on posts and 
heavy cross floor 
beams. Where the 
tracks cross un
der the viaduct, 
through plate gir
ders were used 
instead of deck 
girders, to give 
the necessary 
headroom. At the 
two small open
ings in the em
bankment, for 
Thistle Lane and 
the two spur 
tracks, the solid 
floor was not 
necessary. A 
through girder 
span with four 
stringers under each track was used at Thistle Lane, and 
at the other opening the stringers rest directly on the re
taining walls, without floor beams or side girders. As 
shown on Plate No. 1, the main bridge, with its long curved 
tail of a western approach spotted here and there with 
small bridges, resembles a huge rocket fired from Fort 
Garry station, which is only a fraction of a mile farther west.

The g neral design of substructure and superstructure 
was made in the Bridge Department of the Transcontinental 
Railway. The designing of the details of the whole of the 
steel work was made by the Dominion Bridge Company, of 
Montreal, the Strauss Bascule Bridge Company, of Chicago, 
furnishing the drawings and details of the Bascule span, 
from which the shoo drawings were prepared, 
shop drawings were made by The Dominion Bridge Co., 
and the steel work was manufactured by them at the Lachine 
shop and erected by their own erection department, 
contractors for the substructure, including piers, pedestals, 
retaining wal s, etc., were Messrs. Haney, Quinlan and 
Robertson, Toronto, 
at the end cf the year 1911.

■
and live

is in'stresses 
creased by tae 
quotient of t*1® 
square of the 
load stress divi 
ed by the sum ® 
■the dead and ,!ve 
load stresses. fn

3

Bounderspans
ft. in length a 
further allowan°e
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loaded distance 
f eet, which Pr 
duces the 
mum stress, 
permissible
stress in

on medium steel was taken at 16,000 lbs. per square 
The allowable stress for compression was :

16,000

which L
* length o f .

I * .■

itunFig. 2.—View Showing Viaduct and Erection Traveller.
tensi°D 

inch-

inches-L and R both being in1 + ( L2

(9,000 R2)
but in no case was the stress in compression allowed

In the Bascule spa»^

Th«

to eX'
the

ceed 13,000 lbs. per square inch.
maximum allowable stress in either tension or comPrcS 
with the bridge moving was 13,000 lbs. per sq. inch. ^ 
permissible stresses in shop rivets were for shear I0’oP°-nch- 
per square inch, and for bearing 20,000 lbs. per square^
All field rivets being driven by power, the number 
creased ten per cent, over the number necessary f°r 
rivets.

if'
All detail

iircb
madeAll rivets throughout the work were

diameter.
The deck span over Taché Avenue has a cross ryf,e

similar to that shown on section B.B. on Plate No. 
crossbeams carrying the concrete floor are q in. * s ‘ ^ange5 
spac’d t8 in. c-'-'tr- to centre, mfies» rest on thp t°'P

The ction
1.

lbs-
The entire structure was completed



the four main girders and cantilever out to the sides 
supporting facia girders 27 ft. 2 in. apart. The facia gir
o's consist each of a 30 x 5/16 in. web with two 3 x 3 x 5, 16 

angles forming the top flange, and one 3x3x5/16 in. 
anë>e at the bottom. The top flange of the facia girders is

The 9-in. cross

main girders. The girders are 8 ft. deep, 3 ft. 3 in. below 
the rail and 4 ft. 9 in. above, and consist each of a x 4a 
in. web and flanges of two 8 x 8 x M in. angles, one x sti 
in. cover plate and two 17 x J4 in. cover plates.

The material and general dimensions of the four 150-ft. 
through truss spans over the river are indicated on Plate 
No. 2, and Photo No. 1 gives an idea of the appearance of 
the completed bridge. The spans have 6 panels of 25 ft. 
each and are 32 ft. o in. deep, centre to centre of chords and 
31 ft. 3 in. wide centre to centre of trusses. The main 
diagonals in the two centre panels were reversed from the 
customary direction, making them compression members 
when there is a symmetrical arrangement of the live load. 
This adds to the appearance of the truss, and it was also 
found to be economical on account of the reversal of stress 
in these members. The trusses are cambered ij4 in. at 
the centre. Longitudinal tractive force is provided for 
in the second and fifth panels of the bottom laterals, as 
shown on Plate No. 2, by the addition of some sub-laterals 
forming a triangular truss, the chords of which are 
the main laterals and the bottom flange of the floor 
beams, while the additional laterals and the bottom

flanges of the stringers form 
the web members. There is 
no separate lateral system 
for the stringers, but at the 
centre of each panel there is 
a continuous line of brace 
trames, between the four 
stringers, and the centre 
brace frame is connected at 
the bottom to the intersection 
of the main bottom laterals, 
i’he bottom flanges of the 
stringers are also connected 
to the main laterals wherever 
they cross them. The portal 
strut and the intermediate 
sway struts at each truss 
vertical are tied to each other 
at their centre points and to 
the intersections of the main 
top laterals, by a continuous 
strut on the centre line of the 
bridge, of the same depth as 
the top chord and the inter
mediate struts. The inter

in.

!et 4 inches above the base of the rail.
h?atns support a concrete slab 10 in. thick, the top of which 
5 2-4 in. above the top of the beams. This concrete slab 
supports 14 inches of ballast, the top of the ballast being 
lev«l with the base of rail, so that the top of the 9-in. beams 

16% in. below the base rail, or 20M in. below the top of 
e facia girders.

Orders 
with 
beam, 
from 
four

is

The beams are connected to the facia 
with web connections and the girders are stiffened

vertical gussets from the top of every fourth cross 
At the abutment there is an apron plate spanning 

the last cross beam to the top of the ballast wall. The 
out ma’n 8‘rders span the whole width of the street with- 

Posts, making a leng'th centre to centre of end bearings 
71 ft. o in. They each have a 72 x 7/16 in. web plate and 

and bottom flang'es of two 8 x 8 x ÿ in angles, two 18 x 
fou 5 m C0ver Plates, and one 18 x in. cover plate. These 
of f ^trthrs are spaced traversely, making three equal spans 

1 ”• 6 in. centre to centre. 
re are no top laterals, as 

concrete floor forms a 
effectual bracing. The 

girders under each track 
a bottom lateral system, 

and all four 
nected 
frames, 
feet 
Pier

ton
1

the
m^st
two
have

girders are con- 
together with brace
spaced about twelve 

■'Part longitudinally. The 
n'embers are of the Stan- 

Transcontinentalhard 
insisting 
iron 
sPhericai

type,
of a heavy cast 

bed plate with a turned
disc surface on top, 

de f. tbtck shoe on the gir- 
to s .lshed on the under side 
anJUlt (he disc, the shoe plate 
a Vi .Cast’ng together making 

pKht of about , ft. 4 in. 
Ovej.1 Jbe 58-ft. through span 

fhe spur tracks of the
Ca tadian Northern Railway, 
the -pStanhard open floor of 
'v’th *'lnscontinental was used

. x 10 in. ties notched in. over the stringers, and
ln two lengths of 13 ft. in. butting in the centre of
r’hge, making the outer ends 7 feet from the centre 

clear°f the track. It - 
unde!1*!, from the base
t* tïU.ofihe 

,o
tr-Wer
The

the Fig. 3.—Curved Western Approach, Looking From the East.

mediate struts are knee-braced to the truss verticals at each 
The details of the iportal were arranged so■aid panel point.

that it could be set in place all riveted up without spreading 
the trusses. All abutting- joints in the top chord were faced 
to bear. These top chord joints and all other joints and 
splices were riveted sufficiently to develop the full strength 
of the material. The bottom chord joints were also faced

the
■in

necessary to have 22 ft. 6 in. 
rail of the spur tracks to the 
t only for a width of 7 feet over 

therefore, possible, by arranging the 
between the tracks of the Canadian

was.
matter of good workmanship. The end gusset platesas a

on the bottom chord were protected °n their tops and at 
the ends from the weather, by a cover plate bent to con
form to the profile of the gussets and bolted to connection 
angles on the gussets with % in. machine bolts, so that the 
bent covers could be removed whenever it was decided to

come
to allow their bottom flanges to be about 2 feet 

.’■’an the bottom of the stringers and main girders, 
th ' a Sirc*ers are 31 feet

<leptl’Cth°°r beams
c.'os3 u® obtained for them was most 

oWnS!C'ion of this span is typically the same as that 
Has nr} °r "■ histie Lane on Plate No. 1, but the outer rail 

o i- suPerelevation as at Thistle Lane, and there are but
This ;neas of
P’he’s ‘a is divided by the two floor beams into three 
derg , , ’e stringers—two under each rail—are built gid- 
aticl a il*- deep. The floor beams have 60 x H in. webs 
x ti/,g ,‘lnSe composed of two 8 x 8 x % in. angles, one 17 
dtflg, .^n' Plate and one 17 x 24 in. plate.

curved up at the ends to meet the bottom of the

and the bending moment 
large, so that

On
extra
The

The end reactioninspect or paint the shoe diaphragms, 
of 1,134,000 lbs. is taken care of by a shoe of cast steel 3 
in. thick riveted to the underside of the bottom chord,

sh

fw
dished on the underside to a concave sperical surface of 
3 feet radius to engage a lower convex casting 5 in. thick 
which in turn rests on three 2% in. plates riveted together, 
resting on a nest of eight 6 in. rollers, 4 ft. 3 in. long. 
This roller nest rests on a 2 in. plate, 4 ft. 11 in. by 5 ft. 
o in. The plate sits on the masonry with Jü in. sheet lead 
between to take up inequalities in the bridge seat. On the

stringers under each track instead of four.

The bottom
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river piers there is an additional % in. plate running 
continuously under the bed plate of the two adjacent 

The spans are anchored at each corner by twospans.
i% in. anchor bolts, 6 ft. 6 in. long, connecting to 
brackets on either side of the bottom chord, and run
ning 2 feet into the masonry, set after the trusses are 
in place. It was desirable to have a fixed end next the 
toe of the bascule on pier No. 4, so the west ends of all 

four spans were made fixed and their east ends roller.

Leaving the bascule span in the meantime, let uS 
few things in connection with the long viaduct 

Cross sections AA and BB
note a
of the western approach. 
on Plate No. 1 show typically the construction of the 

different portions. Except where the viaduct crosses 
over the tracks of the Winnipeg Transfer Co. and the 
other spur track, the cross section is as shown at BB, 

and similar to the span over Taché Avenue—four dec 
girders with 9-inch cross beams on top cantilevering 
out supporting facia girders. On the curve the SUP^ 
elevation of the outer rail is attained in the ballast 0 

1 . The longest and heaviest of the deck girders
the four spanning from pier 6 to the first bent- 

These are 54 ft. long centre to centre of bearings, an 

have each a 72x7/16 in. web and flanges of two 
x Yx in. angles, and two 18 x yî in. cover plates. T 

smallest deck girder is one of 13 ft. 8 in. span at 1 

20 ft. 6 in. chord over the east side of Mill Street, 
it has a 47 x }i in. web and flanges of 2 ft. 6 in. 
x 56 in. angles. The 33-ft. girders have 46x ^ ^ 

webs and flanges, of two 8 x 8 x % in. angles and 
18 x # in. cover plate, while the 36-ft. girders over Mi 

Street have 45x9/16 in. webs and flanges of two 

x % in. aflgles and one 18 x 54 in. cover plate, 
deck girders have lateral bracing on the bottom 
only. In the 36 ft. 1% in. span over the 
tracks, deck girders would not have given 
under clearance, so through side girders were

intermediate floor heal»- 
built

the floor.
are

8 x8

and

X 4

8x8

These

flange 
Transfer
sufficient 
used, as

shown on section AA, with one
which was skewed to suit the tracks and carries 
stringers 27 in. deep, two under each track. The 0

with th
he»

beam and the stringers were made flush on top 
9-inch beams, so that these latter had to rest on sn 

of the stringers and side
of tbeangles on the webs 

otherwise the construction is similar to the rest 

viaduct.

No. 1. 
over

in Ph°t0 
Crossing

A side view of this span is shown
The side girders are 70 in. deep, 

the other spur track the span is only 23 ft. 7 3
intermediate

/,6

in., so that there was no necessity for an 
floor beam or side girders, the stringers being P 

girders 26 in. deep. Here, however, the supP° ^ 
posts are only 19 ft. 6 in. apart transversely, an 
the 9-inch beams do not cantilever it was necessary 

put side brackets on the post, in order to carry 

facia girders, which are 27 ft. 2 in. apart, 
are heavier than usual at this span, as they are 
ed to take the load of a derailed train, which 
ordinarily carried on the cross beams, cantikv6 
The deck of the viaduct is carried throughout on P t 

and cross floor beams. The posts are 30 ft- ^se. 
crosswise for the through span and 19 ft. 6 in- 
where. The height from base of rail to top °f 

crete pedestals varies from 26 ft. 6 in. to 23 ft-

late
rting

bicb 

design
load i5

and w

6 if' 
80 lb5-’

Most of the posts are made of three 24-in. I s at 
but some are heavier, the heaviest being two at ^ 

sides of the Mill Street, composed of one 23^ x at 

web, four 5 x 3 % x % in. angles, and two 24">n- ^t 
too lbs. The heaviest cross girder is at the fir*c e$

and «*"/„» 

plates-
west of pier 6, and has an 80 x % in. 1 
of two 8 x 8 x % in. angles, two 18 x ’/i

-ta
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18 x 7/16 in plate. Expansion was provided for at the 
to ntS *n<Bcated on Plat No. 1 ; an apron plate was made 

c°ver the tops of th cross beams adjacent to the ex- 
Q nston joint, to prevent the ballast from falling into the 
_ The base of each post was anchored to the

stal with two 1 M in. anchors, and where a post is in a 
conc ^ase *s Protectcd by a cast iron fender filled with

The"
cross section of the Thistle Lane span is shown

/\
2..WU U(>-q

& \/
\ ■»

X
«3i

&
m s?

3m 1 2wn yfcP" TTH
1 .« I «- jtr U-M'j

imn7 1
t&rJir IU*rw. «t She. 113406 

EfNtli* Ans S4 -S4"
(, ftmels of 25-Q —ISO-O* < tp c tf End Bearing*

Cross Section7i zxX
Live Leed - Dominion Go* t Spec 1901 Close H*»ij 

Ties - 6-10 Timber*aza 2I
"\7‘I XAs j! ! ç3 z4\

ZTX/1\ EATX ::Ü 2\z7 RED RIVER BRIDGE
Bottom Laterals National Transcontinental Ry. 

Stress Sheet for ISO ft Spans

Bom it Dominion Bridgl Co Lihitîo

PLATE 2

L- ISS-O'flbc Pier»

Sheer 411000 
B M «,61000 
Web 66-| Plot» 
Fiona* J2-8-8 J L*

INTEt FiOONStAMS 
Sheer 438000 pds 
B M 704000 ft pd* 
Web 68-ft Mete

STRiMoms

6 M 866000
pdS
ftpd!

LI-Tls IL.Flanqe /2 8-6-1 Li 
h-n-ft pu

"" pht. No,
trad,
have

brings them flush on bottom with the main stringers and 
adds to the appearance of the bridges, as seen from the 
streets.
cross beams being similar to those of the long viaduct. In 
all cases where a ballast floor adjoins an abutment apron 
plates are used and the side facia girders are extended 
about 2 feet beyond the face of the ballast wall, so that there 
will be no possibility of the ballast escaping.

The floor beam was made parallel to the 
As the stringers were very close together it 

entailed considerable work to run a lateral sys- 
een them, so laterals were put only between the 

rtiain 6nfre stringers and between the side stringers and the 
r<lers, the remaining stringers being connected up 
s.vstem with cross frames. The span over the next 

n,t> father west is similar to the one at Thistle Lane,

sPur 
w°Uld 
!ettt betw In both cases there is a central bent, the posts and

[Wo

,0 this 
°Peni

but it has no floor beam or side girders.
The spans at Notre Dame Street and Water Street have 

solid floors similar to the large viaduct, but the stringers 
are made flush on top with the cross beams and the side 
facia girders are carried on brackets from the post, as in 
the 23 ft. 7 3/16 in. chord of the viaduct. The stringers in 
both crossings are composed of one 44x9/16 in. web plate 
and flanges of two 8x8xM in. angles and one 18 x in. 
plate. The facia girders are made 5 ft. 4M in. deep, which
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REINFORCED CONCRETE FOR HYPOCHLORITE SOLUTION TANKS.*
By Dr. Walter M. Cross.

the year 1911 an experimental installation of the 
entire 0rite process for the approximate sterilization of the 
teihatkrnkln^C^a* water supply of Kansas City, Mo., was so 
^®ath a ^ successful in diminishing the sickness and 

utheX in the c*ty 0n account typhoid fever as well 
^*re (Zi/0rms °f intestinal disease, that the Kansas City 
thanent , ;ter Board undertook the construction of a per- 
PUriflc . utlding and apparatus for the application of this 

10n Process to the water supply. 
satT?arate building was constructed to make possible 

hoti 0£ 1 3Ctory storage, handling and making of the solu- 
y'ater . yP°chlorite ready for mixing with the sedimented

supervision of Mr. Burton Lowther, engineer in charge, and 
Mr. S. Y. High, superintendent of the waterworks depart

ment.
The apparatus for the handling of the hypochlorite and 

the supports for it are of reinforced concrete. It is to be 
observed that no other material is so well suited for use in 
connection with this sterilizing agent as good concrete for 
the reason that all other materials that are capable of 
oxidation are promptly attacked by the hypochlorite solu
tion and become rapidly deteriorated. The prime considera
tion with regard to this class of installation is to employ 
such methods of construction and to use material that is so 
permanent in character as to obviate the necessity of re
pairs which would force the discontinuance of the applica
tion of the sterilizing agent even for an hour.

The basement of the building is used for storage of the 
reagent that is kept in reserve, 
house the dilution tanks and the feeding devices, while on 
the floor above is placed the tank in which the hypochlorite

as

archil(hj buiIding itself 

«-«
was designed by Mr. W. C. Root, 

apparatus for use in connection with the 
Process was installed under the direction and

The main floor is used toO'
^ of the

om a
Paper presented at the eighth annual conven
tional Association of Cement Users.

'Too Lateihls
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in the water is afford'putrescible organic matter and germs 

ed during the time in which the water passes through the 
centrifugal pumps, the flow line and a small storage basin 
at Turkey Creek before it is pumped to the domestic water

is reduced to paste of a creamy consistency before being de
livered to the dilution tanks beneath.
3 ft. in diameter and 4 ft. high, is provided with a stirring 
device carrying two rather heavy rollers which are located 
horizontally at its lower end.

The rollers clear the bottom of the concrete tank only 
by a fraction of an inch, thus insuring the mashing and dis
integration of all of the small lumps that are invariably 

in commercial calcium hypochlorite. Owing to the

This pasting tank,

users.
All of the stirring devices are run by an electric motor 

belted to a line shaft carrying clutches so placed as to make 
possible the running.of any one of the stirrers whether °r 

not any of the others are running.
The principle involved in the construction of practically 

all hypochlorite installations for the purification of water 
by the oxidation of germs and putrescible organic matter 
in municipal water supplies, is substantially the same aS 

Concrete, usually reinforced, is uni'

present
fact that the action of the reagent on bronze is to form on 
the surface of it a fairly insoluble and protective coating of 
metallic carbonate and oxychloride, that metal appears to 
be the most available for use on all bearing and stirring or 
disintegrating devices that come in contact with the solu- 

Leading from the concrete pasting tank are pipes so

that in Kansas City, 
versally used in the construction of all permanent apparatus 
for the preparation and solution of the hypochlorite f°r 

mixing with the water to be purified.

tion.
arranged that the contents of the tank may be discharged 
into either of the large dilution tanks on the floor beneath. 
The outlet of the pasting tank is placed at a considerable 
distance from its bottom so as to avoid the possibility of 
drawing off with the paste any fragments of considerable 
s’ze. The pipes carrying the paste are so arranged as to 
be readily cleaned in a few minutes in the event that they 
become clogged. Ultimately they are sure to become clog
ged if they are not occasionally cleared because of the for
mation in them of carbonate from carbon dioxide absorbed

OIL-SHALE INDUSTRY.

Canadian capital interests of late have taken consider 
able notice of the industrial possibilities of the extraction 
of oil from the shale deposits of Eastern Canada. A short 
time back the Dominion Government conducted a number 
of experiments on these shales with a view of obtaining 
report that would be of value in the industrial future of th® 

properties covered by these bituminous materials. 
tons of the material were transported to Scotland and pass 
through the plant of the Pumpherston Oil Company’s work-’ 
MiclCalder, Edinburgh county, and from the resulting re 

port we extract the following :

from the air.
The dilution tanks are hexagonal in form, 9 ft. in 

maximum diameter and 7 ft. high, 
thick. Although the difficulty experienced in properly dis
posing the reniforcing iron in the construction of a hex
agonal tank is much greater than is the case in the building 
of a round one, the hexagonal tank is to be preferred on 
account of the fact that in a round tank a rotary stirrer 
does not produce nearly such thorough agitation and mixing 
cf the solution of hypochlorite as the same stirrer can do 
in the hexagonal tank. The paste is mixed with water in 
the dilution tanks until a uniform solution of a strength of 

The use of the two tanks makes it

Their walls are 6 in. ed

con-The testing of the New Brunswick oil-shales was 
ducted on a large scale, and with complete success, at 
Pumpherston Oil Company’s works, MidCalder, Edinburg^ 
county, Scotland. The various operations were perform 
under the direct supervision of Dr. R. W. Ells—represen 
the Mines Branch of the Department of Mines, Canada

Basket'

ting

2 per cent, occurs.
and of Mr. W. A. Hamor, assistant to Dr. Charles 
ville, of the Science Faculty of the College of the City 
New York—acting for the Albertite, Oilite and Cannel

possible to adjust accurately the strength of the solution in 
one dilution tank while the contents of the other is being 
utilized.

of
C°al

The dilution tanks are placed on supports high 
enough to permit the use of a gravity feed to the orifice 
box,, which is placed on the floor of the room housing the 
big tanks.

Company, of that city.
In 1868 Prof. Henry Howe published a mineralo8> 

Nova Scotia, and concerning the oil-shales, reports ^ 

Hants county a 15 foot seam that will yield at ^en^nts
°f led *°

of

Bronze pipes, 1 % in. in size, so arranged as to be 
read ly cleaned in the event of stoppage, connect the dilu
tion tanks with a gauging tank 4 ft. in diameter. This 
gauging tank contains a float, scale and pointer so arranged 
that the man in charge can accurately check the speed of 
onflow of solution from his orifice box into the big water 
nrain carrying the entire city water supply from the settling 
basins to the pumps. The solution passes through the 
gauging tank to the orifice box. Each division on the 
gauge represents 1 gal. of the hypochlorite solution.

The orifice box is oblong in shape and carries a float 
of about 250 cu. in. displacement. The float operates a 
valve which, by either opening slightly or closing, maintains 
the hypochlorite solution in the orifice box to a constant 
level. One end of the orifice box is of plate glass to enable 
the operator to see at a glance that the solution is filling 
the box to the proper height. Attached to the plate glass 
and covering a hole in it, is a hard rubber disc having near 
its periphery several slits, the adjustment of which repre
sents the size of a stream of the per cent, hypochlorite solu
tion that will be the proper amount to treat the quantity of 
water passing through the main. All movements of the 
hypochlorite solution after its preparation, are by gravity. 
Ample opportunity for the hypochlorite to react with any

gallons per ton. The non-productive coal-measures 
county afford large quantities of shale, which have

of oil that
the expectation of finding coal, but the amount 
they yield has not yet (1868) been ascertained, 
posits of shale in Antigonish county may be of the

de-The
sab>e

age.
The centre of the Antigonish basin is occupie ^ 

highly bituminous limestone overlying the oil-coal and 
shale beds and from this fact it is thought that the whoi®

rock?--
bedsgroup is upper Devonian or lower Carboniferous 

which are not known in this country to- contain coal 

of any value. On this point Prof. Howe mentions 
a depth of about 180 feet in the neighborhood of

6 inches thick,

inthat
Winds°r

wa5
only one small seam of coal 
found in 1864, and that in a shaft sunk at

some

obtasimilar rocks, to a considerable depth, no coal was 0
The bituminous beds appear to be divided int<1^ g0 

groups, the lower of which appears to be about 7° 
feet in thickness, 20 feet of which may be regarded a-L’ 
oil-shale, including 5 feet of curly cannel rich in oil- e.

upper band, which lies in immediate contact with the gS$

stone, cannot be much short of 150 feet in vertical th - ■* 

of strata, containing a large percentage of oil.
of this
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yieT* ke<* od"hatt about 30 feet will in all probability 
B°m 20 to 25 gallons to the ton. The 5-ft. seam of 

a y cannel will yield at least 40 gallons crude oil per ton, 
at l^e IS feet of the best section of the oil-batt will yield 

ast 20 gallons to the ton, and taking this as worth 25 
5 per gallon at the shipping port, there are in all 

in 0,533’32S worth of oil which can be obtained from 20 feet 
a thickness of strata, underlying 2,000 acres of land com- 

, a basin underlaid by at least 50 feet in thickness of
rich in
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were sceptical, but the justification of the scheme is that 
nearly the whole of the Srottish oil companies have cen
tralized their power and adopted ‘eléctrical distribution. 
This has revolutionized the industry and enables the local 
firms to successfully compete with more fortunate oil com
panies in Russia, America, Galicia, etc., who have not to 
do any mining or retorting, but simply to bore for the oil.

To briefly describe the process, the shale from which 
the oil and ammonia are distilled outcrops in many cases 
at the surface. At Duddingston, for example, the mines 

started in the mineral itself and the steam followed
soil.

The quantity of oil-shale from the two mines at Pictou 
S a*30ut 4,000 tons, of the value of about $8.35 per ton 

w Place of shipment, and this was in part sent to oil- 
r s in the United States. A portion of the stellarite was 

Sed in 
earich

were
down. Some shales resemble slate in appearance, but the 
better qualities show a conchoidal fracture. Shale is in the 
Lower Carboniferous formation, and the following is a de
scription of the working of an electric oil shale plant :—the Province to mix with ordinary gas coals as an 

er in the manufacture of illuminating gas. 
e was found in 1859.

This In the upper portion of the retort the shale is heated 
to a temperature of 900 deg. Fah. and oil gas liberated 
Lower down in the retort the shale is subjected to a higher 
temperature, 1,700 deg. Fah. being maintained on the lower 
part of the retort externally. Some 80 gallons of water in 
the form of steam, per ton of shale, is sent into the bottom 
of the retort to aid in the formation of ammonia and to 
carry off vapours. The exhaust steam from the power
house is utilized in this way. If steam had not been neces
sary for this and other purposes of manufacture, oil engines 
would have been used as the prime mover. Exhausters are 
installed at the end of 24-inch gas mains and the gas is 
drawn from the retorts. It comes off at a high temperature

shal

By reference to Dr. H. S. Poole’s map of the Pictou
, published by the Geological Survey, 1904, the

dresence of this oil-coal is noted at a number of widely
'Urgent points, so that it is evident that the material
0uk* occur in large quantity in this field. The raising

° thls mineral 
cov=
i860.

c°al-field

on the dis-was stopped many years ago,
** of the mineral oils in the United States shortly after

The shales tested in Scotland were from the County of 
ref ert’ ^ and it is toward this locality that the capital 

erred to above has given the major portion of attention.
The commercial value of the oil-shale can be best in- 

b rred from a study of the prices and quantities obtained 
fry <llstillation. Thus in the case of the shipment made 

111 New Brunswick the yield of crude oil was found to 
Sl).4° Sfallons imperial, or 48 United States gallons, and of 
tion^ate ammonia 77 pounds. These, it may be men- 
<)bt ed’ are practically the two most valuable substances 
tillained from the first distillation. A further series of dis- 
5 *tl0ns> or fractionations, will give other valuable by- 
prc ,Uets> but for the present the conditions attending the 
suffi'011 of the crude oil and sulphate of ammonia may 
to f * ’ Slnce for these two sufficient data is now available 
of °rrri a fair estimate of the cost of manufacture, the value 
the' 6 Sha,es> and the possible profits to be expected from

'T manufacture.
Assuming the value of crude oil at present prices, per 

Hi0llC ’ to be $0.025 per gallon, and of sulphate of 
valu'a’ at ^l2 Per ton, as $0.029 per pound, we have as the 

6 of the shale tested in Scotland in 1908 :—

b.

ÿ-

ha
am-

Breaker House, Showing Trams from Mine and to Retorts. 
Heaps of Spent Shale in Rear, Broxburn, Scotland.

Baited States gallons crude at $0.025-----$1.20
Pounds sulphate of ammonia at $0.029... 2.23

nus from government at 1J4 cts. per gallon
77

and is conducted through multitubular heaters through 
which the feed water is passed. The temperature of the 
water is thus raised to 180 deg. Fah. The feed water then 
passes through a fuel economizer heated by the waste gases 
which heat the retorts externally. The feed water is at 
nearly 300 deg. Fah. before it goes into the boilers. After 
the gases have been condensed there still remains an in
condensible gas which is scrubbed with water to remove 
the last trace of ammonia, also with mineral oil to remove 
the last trace of light spirit. One ton of shale can be mined 
and retorted on a consumption of 140 lbs. of coal.

The five boilers are of Stirling water-tube type and 
generate steam at 160 lbs. Chain-grate stokers are fitted, 
also an undertype conveyer for carrying away the ashes. 
The fuel is a dross having a mean calorific value of 10,700 
B.Th.U. A C02 recorder is fitted which takes periodical 
quantitative analyses of the flue gases. It usually records 
11 per cent. CO, gas.

Bo •72

$4.15
Shfor ç ‘u'd these oil-shales be worked and a new industry 

directiQU^a come mto existence the engineer will find a new 
n and field for the working of his profession, 
late this great industry in Scotland has turned 

tr‘city • attenti°n to the possibilities and application of elec- 
to th tde manufacture of oil from shales, and according 
«» I,°» 

tting

seri°Us

and Coal Trades Review, oil works in Scotland 
-<s e year l901 had not their power centralized or run- 

ttatUre C°n°mically, and it was often difficult to discern the 
Born So t*le work because of smoke and steam emanating 
f°r elc rn.any small steam plants. In 1901 the pioneer scheme 
^'shart r'^yin8' oil works was carried out by Messrs. J. 
^••tnted A- C. Thomson, of the Oakbank Oil Company, 

’ hacked by a progressive board of directors. Many

the
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STRESSES IN FLOOR SYSTEMS OF REIN
FORCED CONCRETE BUILDINGS.

The generating plant consists of two Westinghouse 
single-acting compound two-cylinder 18 by 30 by 16-inch 
engines coupled to Westinghouse 200-kw. alternators with 
belt-driven exciters ; two Belliss-Morcom double-acting com
pound three-cylinder 21 by 23 by 16-inch engines and 500- 

Twenty-five-cycle 3-phase Westinghouse alternators

The following are extracts from the report of the Com
mittee on Reinforced Concrete and Building Laws as Pre' 
sented by Prof. A. N. Talbot at the eighth annual conven
tion of the National Association of Cement Users. The 
tests described in this report were made in the Wenalden 
building in Chicago and the Turner-Carter building 
Brooklyn, both buildings of the beam and girder type 
construction. The tests were conducted by members of the 
staff of the Engineering Experiment Station of the Univer
sity of Illinois under the direct supervision of Professor A' 
N. Talbot and with the aid and co-operation of the contract
ors for both buildings.

kw.
with direct-driven exciters. Each set has a generator panel 
consisting of isolating links, current transformer and am
meters, potential transformer, synchronizer, voltmeter plug 
and automatic oil switch. There are two shunt rheostats 
in the exciter field, one being mounted on the floor level for 
emergency, the other on the switchboard. There is also a 
rheostat in the rotating field. There are three single-phase 
(shell type) transformers 100-kw. each and one spare, trans
forming from 3,300 to 440 volts, and three 37 kw. single
phase and one spare to operate a 100-kw. rotary con
verter for use on the trolley wire. Another rotary of 150 
kw. is also installed at the mines two miles away. They 

run in parallel, both on A.C. and D.C. sides, which 
makes the drop on the D.C. a minimum. The transformers 
are delta on the high-tension and low-tension sides, 
generators are star wound, the neutral being insulated.

The installation runs for months without a circuit-breaker 
coming out. The motor-driven exhausters have run for five 
years with a stop of only 1% hours.

The general method of the testing followed the plaD 
outlined by Mr. Arthur R. Lord in the paiper, “A Test of a 
Flat Slab Floor in a Reinforced Concrete Building,” Pre' 
sented at the New York Convention. Holes were cut in tbe 
concrete until the reinforcing bars were bared and gauge 
holes were then drilled in these bars with spacings such aS

are

The

ofto give the proper gauge lengths. Where measurements y 
deformation of the concrete were desired, holes were cut 
the concrete and a steel plug inserted in which the gaug® 
holes were later drilled. These gauge lines were select®

would
The trolley wire is No. 00, and the traction equipment 

consists of two locomotives each having two 25-horse-power 
series tramway motors geared to the axles. The armatures 
are in parallel, one resistance being used for both, 
controllers are of tramway type with magnetic blow outs. 
Each locomotive will haul 20 wagons each containing 26 to 
30 cwts. of shale. The wagons weigh 15 cwts. each.

A third locomotive has side rods and is fitted with a 
1 co-horse-power series motor. It will haul 40 wagons. As 
the trolley wire has to pass under two roads and a railway 
arch it runs from 10 to 16 ft. above the ground. The trolley 
pole successfully follows the wire by the use of a long 
spring of 5-16 section and 33 turns 3-inch diameter.

in places where it was thought that critical stresses 
be determined. In some places for one reason or another the 
reinforcing bars were inaccessible and it was impracticably

would
The

to obtain measurements to give information which 
have been of interest.
lines were used to determine the change of stress or 
tribution from one point to another as at the end of a re 
strained beam and across the flat slab between beams.

In some cases a series of gauge
dis-

The measurements were made by means of Berry exten 
someters of the form developed at the University of Illin0’5' 
The instrument reads to 1/5,000 in. and is estimated 
1/10,000 in. In making measurement the legs of the 111 
strument were inserted in the gauge holes, a reading take11’ 
the instrument taken out and again inserted and read, a° 
this proceeding repeated until a number of readings wlt*1 
out serious discrepancies were found.

The high-tension line has also to pass under the bridges 
and it is trifurcated into three-core cables at each bridge. 
The cable provides a good method of transposing the line. 
The trifurcating boxes are covered over, and the leads go 
through porcelain tubes. The reason for covering the box 
over was that the sun tended to soften the bitumen, and in 
one instance rain got in and caused a short in the box. 
Lightning has been on the lines twelve times, and none of 
the three cores has gone to earth.

The separation of costs in the operation of the plant 
is exceedingly difficult, as all economies are based upon 
lbs. of coal per ton of shale. The power required per ton 
:<jf shale mined and retorted is eight kilowatts. The cost 
'of running the power house, with maintenance, is o.o8d. per 
kw.-hour. The’ cost of running the locomotives is o.osd. per 
ton mile. This includes cost of electric energy and the 

..maintenance, etc. The steam consumption of the genera
ting plant is 28.5 lbs. per kw.-hour, non-condensing.

2Wenalden Building Test.—The Wenalden building >s 
ten-storey reinforced structure located at 18th and Lufflter 
Streets, Chicago. It was built by the Ferro-Concrete C0® 
struction Company, Cincinnati, Ohio, in accordance xVlt*’ 
the plans and specifications of Howard Chapman, archil^1' 
It is now occupied by Carson, Pirie, Scott & Company aS 
warehouse. The building is of the beam and girder tv'Pe 
with floor panels 15 by 20 ft. The girders are placed 
tween columns in the short direction. Floor beams exten 
the long way of the panel, there being two intermed*3* 
teams built into and supported by the girders and a col^1' 
beam built into and supported by the columns. The

in. thick (including the top finish), was built conti00 

ously with the beams and girders.

be-
i

THE STRIKE SITUATION. The reinforcement is the form used by the Ferro-
bafScrete Construction Company. The main reinforcing 

(twisted bars) are carried along the bottom of the ke3
of th

There were three more strikes in existence, according 
to the Department of Labor’s monthly record, in Canada 
during March than in February, and three more than in 
March, 1911. About 14 firms and 2,000 employees were in
volved. The loss in working days was estimated at 44,800, 
compared with 10,080 in February, and 33,600 in March, 

The only strike involving more than 200 employees

from the end of a panel to a point beyond the middle 
panel where they are bent up to the top of the beano 
carried horizontally to a corresponding point on the 
side of the support, then bent down and continued a 
the bottom of the beam to the end of the next panel, 
reinforcing bars thus having a length of two panels.

otbet

in®-

j
IQIÏ.

was one of tailors at Toronto.
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thg intermediate beams at the bottom and middle there are 
s rods % in. square and in the side beams one rod % in.

are ■ and three rods 54 in. square. In the girders there 
] t°Ur rods J4 in. square, the disposition of which is simi- 

to that in the beams. By this plan there is twice as 
be Ch °i the main reinforcing steel in the bottom of the 

am °r girder at the middle of the span as there is at the 
pja^Cver the supports, except that four 54-in. square rods 

c<* in the floor slab are also availale for end reinforce- 
w-, L °f the intermediate beams. The beams are 6 ji in. 
rej^ and the girders .7% in. The general position of the 

°rcement is shown in the accompanying drawing. The 
10n of the vertical stirrups is not shown.

1 he contractors report that the concrete was composed 

Part Portland Cement, two parts torpedo sand, and 
Parts crushed limestone. Although the building was 

y completed when the test was made, the floor test 
bsen built more than 12 months before the time of the

of these it was readily seen that the general trend of some 
of the lines should be taken rather than the absolute values.

four

In translating from unit-deformation to unit-stress the 
modulus of elasticity of steel was taken at 30,000,000 lb. per 
square inch and that of the concrete has been assumed to 
be 3.000,000 lb. per square inch. For simplicity the straight, 
line stress-deformation relation for concrete has been as
sumed, though it is evident that this relation does not hold 
for the higher stresses and that calculated stresses based 
upon this assumption are in excess of the actual stress The 
interpreted stress for a number of gauge lines is recorded 
in Table 1.

)-

e top
n
0
,f
e

Table 2 gives calculated stresses and calculated bend
ing moment coefficients. The first line of each set gives 
the calculated stresses in the reinforcement and in the con
crete based upon the value of the bending moment quite 

' commonly assumed in design calculations, 1/12 Wl, where 
W is the total distributed load on the beam and 1 is the

D not full
hada
test.

e
Methodt of Testing.—The test was made on the first 
°f the building, which was the only one which could 

th reached with the loading material. At various points at 
^ and bottom of beams the holes were dug into the 
h0]e rete until the reinforcement was bared and small gauge 
ips w°re drilled in the bars 6 or 10 inches apart for use in 
ei„„ n8‘ the instruments with which the measurements of 
t0 k un were made. Where stresses in the concrete were 

6 treasured, holes were cut in the concrete and short

floor span length. In these cases the span length was taken as 
3 in. longer than the clear span. Measurements had been 
made upon the position of the bars and the depth of the re
inforcement which were not always exactly according to the 
plans, and the calculations have been based upon the di
mensions found.

.5 he
)f
n
e
d
d In the second line of each group the 

maximum stress obtained in the measurements is given in 
the column of stresses, and the bending moment coefficient 
(the coefficient of Wl) corresponding to these stresses is 
recorded in the adjacent column. In these calculations the 
common assumptions of design calculations are followed

e
[<’

Pigc
* Cs °f steel were set in plaster of paris. Gauge holes 

Sau.» j1 ec* tn these steel inserts in such a way as to give

d
re
s- s 6 or 10 inches long. For the work of measuring 

-ca,^ l°ns’ steel balls were affixed to the under side of 
Placed 3llC* streets at various places and other balls were 
Up . ab°ut 7 in. lower on supports which had been built 
of t, dePendently of the observing platforms. A number 
fleçf^0 Points of deflection

e- t>e
I

EZESSEZEEST "5.
Ï!£y

5.
3were used to determine the in- T.0

Points of the beams.1- Jntermediate Beam
__ ________.-J„ .A ,L .1.,...

F0
ally ^r anV observation several instrument readings, usu- 
avera Ve> were taken on each gauge line and these were 
bef0re c ' Measurements were made on the calibration bar 
ti0tls j.and after each series of observations to permit correc-

l0.,Method

1,
d
V

instrumental changes.

Column Beamt *oaj — °f Loading.—The floor -was designed for a live 
4°0 200 ib. per square foot and the test load was made

Per square foot over panels loaded.

v
S'.tf

FloorG/rc/er
Reinforcement in Wenalden Building.

ottt

b Thej fading was done by piling brick and bags of ce-

Ss f P*6rs seParated by aisles in such a way as to give
eftects . r Points of measurements and to prevent arching
*r>ctetn ln®Uencing the tests. The load was put on in
area nts °f about 80 lb. per square foot of the total panel 
0f j ■ and

acCe9
'

J a set of observations was taken at each increment 
Brickad.t c=rn was used in the first part of the loading and 
tbe later work. The average weight of the brick 

r®ined by weighing a considerable number and 
^as given to determine the number of brick and

ent in 
detewas

SUch car
Mg®
tr r*als Cernent that it is believed the weights of these 

T re accurately known.

in

except that the width of a T-beam is taken as equal to"i 
distance from center to center of beams. In calculating the*~~~ 
bending moment coefficient from the measured stress, the 
position of the neutral axis and the value of the moment 
arm are assumed to be the same as given by the ordinary 
assumptions. Although the stress in the reinforcement is 
measured at the surface of a bar of the outer layer, this 
stress is considered as being the same as that acting at the 
center of gravity of the group of bars, for the actual vari
ation in the group is unknown and this method will give a 
bending moment coefficient larger than that found by con
sidering that the stress in the bars of the other layer is 
smaller.

ma-

the general plan of the test. A single 
loaded and this load was then removed. 

av^as tben applied on three panels in tandem.
this load on, a load was applied along three 

ajj e s covering two-thirds of the width and mak- 
ijj"*’ 0 equivalent of five loaded panels. The total

r(:hients amounted to 60,000 lb., was then taken off by
ati ^^8

'tlil for , 0rrriations and Stresses.—The results of observ* 
vanoUs

;

1

I
h,a-J

gauge lines were plotted and from a study
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In the beams at the sides of the panel (column beams) 

the stresses were in general somewhat lower but with a
the middle 

inch at

Table 1.—Stress Indications In Wenalden Building Test. full

Single Three Five 
Panel Panels Panels

......... 8,000 7,000
7,000 12,000 13,000

......... 9,000
10,000 11,000

8,000 14,000 17,000
6,000 16,000 17,000
1,100 1,600 2,200

loading a stress of 15,000 lb. per square inch at 
of the beam was observed and 11,000 lb. per square

Reinforcement at end of girder the end.
the reinforcemeIlt 

inch was
Fewer measurements were made on 

of the girder. A stress of 17,000 lb. per square ^
observed at the middle of the girder and 13,000 lb- P

thés6
Reinforcement at middle of girder...

On the same assumptionssquare inch at the end. - 
values correspond to bending moments of 0.075 W1 and °'°^ 
Wl, respectively. The stress in the concrete at the en ^ 
the girder was also very high, but the corresponding be ^ 
ing moment (0.07 Wl) is less than that for a restrain

Concrete at end of girder ................
Reinforcement at end of intermediate 

beam .................................................. ....... 10,000 
14,000 
14,000 
16,000 
13,000 
14,000

9,000
9,000

14,000
16,000
13,000
13,000

2,000 
9,000 
9,000 

11,000 
13,000

team. fof'
Calculating with the usual assumptions of beam 

mulas, the total compressive stress in the concrete a1 
end of the beam is greater than the total tensile stress^ 

Two elements probably enter intothe reinforcement, 
results, the tensile strength of concrete which may 
siderable as distributed over the width of the floor,

be
and a»

Reinforcement at middle of intermedi
ate beam .............. '................................... 16,000 

11,000 
16,000 
11,000 

1,300 
2,000

14,000 
7,000 

16,000 
11,000

bearching action of the structure. However, it should 

noted that the value of the bending moment coefficient 
rived from the reinforcement stresses at the middle

8,000
de-

of *e
Ojjjy

beams and girder is not much less than values com© j 
used and also that the calculated resisting moment deve op

stresses

6,000
Concrete at end of intermediate beam

1,7001,500
Concrete at middle of intermediate 

beam ..................................... ...........
at the end of the beam based on the concrete 
not far below the amount usually assumed.

Attention should be called to the fact that the
both that calculated

LowLowLow
coro-
froc1Table 2.—Maximum Stresses and Moment Coefficients in 

Wenalden Building Test. pressive stress in the concrete,
an assumed bending moment and that calculated froin 
measured deformation, is much higher than that 
found by the use of the parabolic stress deformation re 
and the actual stress will be less than that given 10

th<?
to ”e 
lati°n

Concrete
Co

efficient
1/12
0.07
1/12

Reinforcement 
Stress Coeffiient Stress

1/12 2,600
0.023 2,200

1/12 420
0.075 .........

1/12 2,5CO
0.037 2,000

440

Member
Girder End ........................

End ...................
Middle ................
Middle .............

Intermediate Beam. End 
Beam End 
Beam Mid. 
Beam Mid. 

Column Beam, End ...
End .. 
Middle. 
Middle.

47,000
,13,000
19,000
17,000
36,000
16,000
22,000
16,000
66,000
15,000
26,000
11,000

table. of
the top 

to 6** 

beat115'
the distribution of compressive stresses between .^jp 
These measurements were not fully satisfactory, but^

Measurements were made on the concrete at 
the floor slabs in a direction parallel with the beams

/12
0.067 

1/12 the limits of accuracy of the measurements no
the beam and at P°iot&/12

in the amount of shortening over 
between beams could be determined and the whole 
evidently acted as a part of the compression member

flo*
of*6

0.061 
1 /12 

0.019 
x /12

0.035

hadT-beam so formed.
Test Cracks.—The surface of the beam and gir< e t0

crack5 
coatLreceived a white coat, which permitted very fine 

be detected, much finer than may be observed on un s;0o 
concrete. In the test, as the load was applied, fine * 0f 
cracks in the concrete through the middle of the leng e0t

reinforce*^.

ed

It will be seen that in the tests with three and five 
panels loaded the highest stress observed in the reinforce
ment in the middle of the intermdiate beams was 16,000 lb. 
per square inch and the highest stress observed at the ends 
of the beams was 16,000 lb. per square inch. The stresses 
observed in bars having similar positions were lower, and 
probably the highest stress is not representative of the gen
eral stresses. However, it may be best to make comparison 
on the basis of the highest stresses.

The bending- moment given in the table as derived from 
the measured stresses is 0.06 Wl at the middle of 
the beam and 0.037 at the end of the beam. Measure
ment of the compression of the concrete in this test 
was less satisfactory than the measurement of the reinforce
ment deformations, and considerable variation was found at 
the different points of observation. Not enough gauge lines 
gave satisfactory measurement to warrant making quanti
tative conclusions, but the indications of the action of the 
concrete may be useful. The value of the bending moment 
which corresponds to the concrete stresses, on the assump
tions made, is 0.067 Wl for the end of the beam. For the 
middle of the beam the stresses were so small and the indi
cations so irregular that no value of bending moment can 
be given.

1
the beam were observable at stresses in the ^
corresponding to the stresses at which load cracks ^ aI) 
tected in the tests of beams in laboratory work. cgtlüT' 
experienced observer development of the cracks w^s ej0pe<)

most 
the ^

ofmation of the measurements of the low stresses 
in the reinforcement. Upon removal of the load 
these cracks closed until they were not visible to 

As the calculated reaction on the end of a SlT 
upward of 40,000 lb., it will be seen that the vertica 
ing stresses were very high. Diagonal tension cra tbc 
veloped in these girders just outside the junction ^eg. 
intermediate beams, making an angle of nearly 
with the horizontal. These cracks did not entirely to

No measurements were
It seems "r

W35
I he*'

de

mi»

the removal of the load, 
determine the diagonal deformations, 
that the restraint at the end of the girder and the 
strength of the concrete acted to prevent the fuOcr

No diagonal cracks were ^
As may be expected, the deflection^ ^efl 

middle panel was greater for one panel loaded t a

prten^ 

deve»?' 
obserV

ed

thement of these cracks, 
in the beams.

in

three panels were loaded.
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Then, when he looks behind him,POTASH IN “BORAX LAKE.” she re of Borax Lake, 
he sees the water apparently covering the ground over 
which he has just come. The lake occupies a valley made 
by faults—breaks and slips in the earth’s crust—where a 
great area has been dropped down. Borings have been 
made throug'h the mud and water underlying- the lake to a 
deptn of some hundreds of feet, the deepest borings made

The two Federal Bureaus of the United States engaged 
in the search for potash—the Bureau of Soils of the Depart- 
rr ent of Agriculture, and the Geological Survey of the De
partment of the Interior—are in receipt of promising tele
graphic news from their field representatives. A potash 
ePcsit of apparently great importance has been discovered 

at Borax or Searles Lake in the northwestern corner of San 
, ernard.no County, California.

remaining pocket of a once much greater lake which 
s almost dried up and its central depression contains a 

arge body of crystalline salts known to consist of common 
Salt and sulphate and carbonate of soda with smaller quan
ts of borax. This salt body is saturated with brine, and 
Pterested persons, stimulated by the governmental search 
r Potash recently secured an analysis of old sample ma- 

erial from 
lake

bringing up hot mud.

A reconnaissance of the general region was made by 
one of the geologists of the United States Geological Sur
vey in 1900, and is described in the Survey’s Bulletin 200, 
now out of print, 
visited. The lake is also shown on a map in Water-Supply 
Paper 224 of the Survey, “Some Desert Watering Places 
in Southeastern California and Southwestern Nevada.” Its 
nearest railroad is the Owenyo branch of the Southern 
Pacific, running from Mohave past Owens Lake.
Lake is situated about 20 miles from the station of Searles, 
on this railroad.

This lake or piaya is the
last

Borax Lake itself, however, was notha

fo Borax

The result being significant, the
was visited jointly by representatives of the Geological

, Urvey and of the Bureau of Soils, who took brine samples 
trom
thes

this brine.

Many useful and curious minerals are found in the 
muds and other deposits of Borax Lake, including, of 
course, borax.

six weds distributed over the salt flat. Analyses of
Among them are gypsum, glauberite, car

bonate and sulphate of soda, salt, thenardite and hanskite. 
The last carries as much as 2.33 per cent, of potassium, 
equivalent to 4.44 per cent, of potassium chloride.

The salts are not evenly distributed over the surface of 
the lake.

e samples have been made by the co-operative laboratory 
at tlle Mackay School of Mines, at Reno, Nevada, and show

So,Utierage °f 6'78 Per

°f the solids

results indicates that the brines are 
thr°ughout 
H°sit is due 
solubl

cent, of potassium oxide (K-O) in 
The average salinity of the brine is 43-82 grams 

hundred cubic centimeters. Comparison
on.

per one
Borax was found plentifully over about 3 square 

miles, common salt is everywhere, and sodium carbonate
nearly uniform

The probable importance of the de-the flat.
to the occurrence of the potassium salts in and sodium sulphate are widely distributed, 

is said to have passed through 28 feet of solid trona (hydrous 
carbonate of soda) of great purity, 
is 25 feet of solid mixed sulphate and carbonate of soda with 
smaller quantities of other salts, 
is dry most of the time, a few inches under the outer crust 
there is always water—a bittern heavily impregnated with 
salts.

One boring

e form in a natural saturated brine, and under climatic 
other conditions especially favorable to its separation 
recovery by solar evaporation. Existing data give 

^ nable assurance that the brine saturated salt body is at 
st 60 feet thick and covers an area of at least eleven 

S(iuare

and At other places there

rea-
Although the lake bed

Assuming- the salt body to contain twenty- 
p cent by volume of the brine, the total amount of

rassium oxide is estimated at over four million short
tons.

miles.five Per
Several years ago an English company attempted to 

work the seda deposits on an extensive scale, but for some 
reason the work has not been pushed. This company sunk 
a number of wells, casing them through the soda deposits. 
It was found that a heavy stream of water could be pumped 
continuously without preceptibly lowering the water level. 
Potassium chloride and sulphate, the forms in which potash 
salts are most likely to be found in such deposits, are 
among the most soluble of salts and are likely to be much 
more generally diffused than salts less easily soluble. That 
the entire body of water and mud in the lake contains pot-

This estimate is believed to be" very conservative, 
available tonnage may well be expected to exceed 

which would supply the country, at the

and the 
tCn million
present tons,

rate of consumption of potash, for thirty years. 
rate, it appears that this locality constitutes a very im- 

souree of potash in probably readily available 
form.

At
aHy
Portant com-

Methods of separating potash from brines are 

investigation by the Bureau of Soils.
now

'tnder

Boror j ax Lake or Searles Lake is one of the many playas 
ari<|ntermittcnt,y wet and dry lakes common throughout the 
Siat re8aons of the West. It lies between the Argus and 
B-,r°xran8'es, in the Mohave Desert of Southern California. 
tearnX, ^alce was the original scene of the famous 20-mule 
draWn °rax mine, the borax being hauled in great wagons 
toajn y 20 to 28 big mules to the Southern Pacific Rail
's *" Mohave, a distance of 80 miles. The lake or flat

about 
he drai

ash in a more or less uniform degree, is indicated by the 
results thus far attained. However, there are modifying 
agencies, such as springs and streams, that bring in fresh
water, for the movement of water through the lake will be 
slow owing to the presence of the sand and salts that fill 
the basin.

10 miles long and 5 miles wide, and has received 
yÇar nafi'e from the surrounding hills for many thousands 

Conre S’ Vast quantities of dissolved minerals being thus 
the int^rate<1 in it- The water has been evaporated under 

remain jSg ^eat °f the long, hot seasons, but the salts have 
the ’ 50 that for most of the year, in fact often through- 

ifi attend e-ar’ the bed is a glistening plain of white salts, 
*° t thp,m’ng to cr°ss which under a brazen sun men have 

lr lives.

l^ttimge plays its strange tricks here, and at the 
, ces the traveller can generally see what appears 
^r°ad expanse of water covering the bed a little way 

ays a little distance off, until he approaches the

RAILLESS TRAMS IN LONDON.
of

It is announced by the Highway Committee of the 
London County Council that they have decided provisionally 
to recommend the council in due course to seek authority 
in the Session of Parliament of 1913 to enable it to run cars 
on the railless trolley system of electric traction on certain 
routes. In order that the information which will be required 
to be given as evidence in support of the bill may be pre
pared, it will be necessary for certain experiments to be 
carried out and for diagrams and drawings to be made, 
and they therefore ask the council to sanction the expendi
ture of $i,oco for this purpose.

°Ut

dr
'Ve a
ahead_.

-
V

»
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ever, there is a general increase in the net receipts, there 
being an increase in the Inverness Railway and Coal Com
pany, the Maritime Coal, Railway and Power Company an 
the Sydney and Louisburg Railway.

As has happened for the last four or five years, 1, 
Cape Breton Railway and the Nova Scotia Steel Company 5 
Railway show a loss on operation for the year. The Sydnel 
and Louisburg, the Maritime Coal, Railway and Power Com 
pany and the Inverness Railway and C°al Company show ^ 
profit of between $1,500 and $1,650 per mile, equal to 
five per cent, on $30,000 per mile, certainly a very g° 
showing. The Halifax and South Western Railway and t ^ 
Cumberland Railway and Coal Company show a sina 

profit.

BRIDGES AND RAILWAYS IN NOVA SCOTIA.

It must appear to a casual observer that the eastern 
portions of this country do not, in a general way, receive 
the same amount of publicity as falls to the lot of the central 
and western parts. The reason for this might be difficult to 

but that the Province of Nova Scotia is not lacking in 
engineering enterprise is amply demonstrated by 

a report recently issued from the offices of the Provincial 
Engineer at Halifax. In this report the matter of provincial 
railways is shown to be in a satisfactory condition, but no 
construction work was attempted during the past year. 
Railway surveys and preparations, however, have been ex

ceedingly active.

state, 
government

over
ixl

If we examine the operating expenses, however, we
the various companie ’The Intercolonial Railway with a mileage of 467 miles, 

and operated by the Federal Government, and com- 
under the control of the Minister of Railways ; the Do-

as usual a great difference between
but not nearly as much as usual. This is probably due 
so much to the fact, that there has been a change 
working of some of the lines, but that the figures are 
correctly made up as far as train mileage is concerned.

The receipts per mile vary from $280 in the case 
Cape Breton Railway Company to $8,763 in the case g 
Sydney and Louisburg Railway and the operating expellS

ComPan,y 
Rad'

not
owned
ing ..
minion Atlantic Railway with a mileage of 221 miles, com
ing under the jurisdiction of the Railway Commission ; and 
the following lines coming under the jurisdiction of the 

Nova Scotia and therefore under this De

in
mote

of the 
of the

Government of 
partment :—

Cape Breton Railway Company with a mileage of similes. 

Colchester Coal and Ry. Co. with a 
Cumberland Coal and Ry. Co. with a 
Halifax and South Western Railway—

Halifax to Yarmouth with a 
Bridgewater to Middleton with a 
Liverpool and Milton with a 
Mahone to Lunenburg with a 
Caledonia Branch with a 
Victoria Beach Branch with a 

Inverness Railway and Coal Co. with a 
Maritime Coal, Ry. & Power Co. with a 
Midland Railway with a 
Minudie Railway Company with a 
Nova Scotia Steel & Coal Co.’s. Ry. 

with a
Sydney and Louisburg Railway with a

from $587 in the casé of the Cape Breton Railway 
to $7,134 in the case of thé Sydney and Louisburg
way.

The Government of Nova Scotia undertakes the c°p^ 

struction of all large bridges and the majority °f 1 ^ 
bridges are of iron and steel superstructure with abutffl6 ^ 
of concrete. The steel superstructure is in all cases let^e 
tender and contract, the contract including not only ' 
■supplying of the materials but its erection and the provl . 
of the flooring. The piers and abutments are construct ^ 

and built by the Department by day labor. During the
contracts for the erection of the iron and steel poT ^e

247
55

5
7

22
40
61 year

of eighteen bridges, with a total of twenty-seven spans- 
largest of these bridges was constructed at Wallace Hat 
N.S. The distance across this stretch is 3,110 feet. 

After careful examination it was decided that the

15
58
6

most 
feet) 
span 

seventy-

12 economical method would be to build five spans of 100 
one of 150 feet crossing the main channel and a draw 
of 100 feet, making a total of seven hundred and 
three feet over all, including the piers, with an 
ment of earth protected with stone for the rema1 
twenty-one hundred feet.

Careful sounding's were taken, and in the channel 
depth of 27 feet below low tide mud and oyster shells 
encountered, which continued for about 25 feet more to ^ 
rock. This rock was found to continue across the w^sC 
bed of the stream at pretty much the same level, hut^ at 
gradually towards the shore. The surface of the 111 ^ 
the abutments being about 12 feet, and the surface 
rock about 18 feet below high water.

52

k-emba° 
ini11'’

A total of ten companies with a mileage of 647 miles.

Owing to the fact that there has been little or no rail- 
construction in the Province for the last two or three 

whereas the railway mileage in Canada has increased 
greatly, Nova Scotia, which three years ago had one

way 
years, 
very
mile of railway for about every three hundred and fifty 
pedple and which had almost as much mileage in proportion 
to its population as any part of Canada, is now somewhat

1

behind in that respect.
The last returns show a mileage of i,333 in Nova Scotia 

for a population of about 500,000 or one mile for every 370 
people whereas that of Canada shows a mileage of 25,400 
with a population of 7,200,000 or one mile for every 285 
people.

satynecesOwing to the prevalence of the Teredo it was 
to have all the submerged timber in the foundation creos
Creosoted cribs were built on the shore and floate

ana

ted-
int°
the

I place, piles were driven, spaced about 4 feet apart, 
cribs were filled with rock, the whole being brought 
a little above low water. On this foundation the 
was started, and carried up to the top of the piers ( 
whole work was done by day labor. The embankmejg. 
earth and stone contained about thirty-seven thousand 

This work was carried on along with the work 
substructure under the 'Superintendence of Mr. aj)y
Rawding, and the season closed with the work 
completed and for a much less sum than that of the ^jll 

tender and the whole work reflects great credit on 1 
and economy with which it was carried out by 
tendent.

. UP t0 
conCrehe
and the

On the completion, however, of the Halifax and Guys- 
boro Railway, which is now an assured fact and which will 
add about 10 per cent, to the mileage in Nova Scotia, this 
will probably bring us very nearly up to the same proportion 
as that of Canada and in any case will then provide almost 
all parts of Nova Scotia with railway accommodation.

The returns for the year show an increase of nearly 
twenty per cent., so that there is a general improvement 
as regards gross receipts. As regards operating expenses 
there is also a considerable increase, so as to overbalance 
in some cases the increase in receipts, thus reducing the 
net receipts below that of last year. On the whole, how-

of

erin-
the sl'P
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ICEBERG DETECTION.

The necent terrible catastrophe, in which the White 
Star liner, Titanic, collided with an iceberg on her initial, 
trip, brings to mind a question of the possibilities of pre
venting such accidents. The detection of icebergs by 
means of thermometer reading has been considered for 
some time, but until within the last few years no prac
tical results seemed possible. About eleven years ago 
Dr. H. T. Barnes- Macdonald, Professor of Physics of 
McGill University, investigated the condition underlying 
the formation of frazil and anchorites by means of the 
micro-thermometer. Since that time the micro-ther
mometer has been developed, until now it is possible to 
determine temperature variations of water of a few thou
sandths of a degree. This highly-developed instrument 
records temperature so minutely as to pick out the 
slightest variation in sea temperature, and opens up a 
new field of work in studying the. small variations in the 
surface temperature of the sea. Investigations carried 
on during the past two years show that the micro-ther
mometer is capable of recording a temperature gradient 
of one-tenth of a degree per mile with accuracy. There 
appears to be little question that it will become an im
portant instrument in the detection of icebergs in 
travel, for the tests already made show that it is capable 
of such detection up to a distance of two miles, and the 
effect remains for seven miles past the berg. If the 
Titanic had been equipped with such an instrument, even 
at the present state of its development, no doubt the 
accident would have been prevented.

As noted by Dr. Barnes, there remain a number of 
problems to be solved in connection with the successful 
application of the micro-thermometer to the detection of 
icebergs. I hey are, however, academic questions, and, 
while it is unsafe to predict the whole result of the most 
unfavorable conditions until experiments are actually 
tried, still it appears that where navigation is most im
portant the conditions are the best for the operation of 
the micro-thermometer.

ocean

WATER POWERS IN NEW YORK STATE.

During the past five or six years there has been 
great agitation throughout New York State to induce 
the Legislature to take over the development of all water 
powers, and the generation, transmission and sale of 
electric power to the municipalities and factories of the 
State. Up to the present time, those favorable to the 
proposal have been unable to secure legislation. On 
March 27th a measure was passed by the Senate, in line 
with the State Conservation Commission requests, pro
viding for the development of the State-controlled water 
powers.
measure, it being claimed by the opponents of the bill 
that if the State developed its water powers they would 
be compelled to buy private water powers and establish 
steam plants to be able to furnish 1,500,000 horse-power, 
which is the amount used in the State, as the State 
water powers have a maximum capacity of only 220,000 
horse-power. In his explanation of the provisions of the 
bill, Senator Bayne stated that it proposed to give the 
people the sole benefit from the development of the water 
powers of the State, and the consequent generation of 
electricity, instead of turning the State 
to private corporations. Under this bill the State will 
develop and distribute electric power made possible by 
the construction of water storage dams directly to muni-

Considerable objection was raised to the

resources over
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ONTARIO PORT ON HUDSON BAY.cipalities and factories, without permitting private 

porations to act as middlemen.
If the above measure is carried into force, as no 

doubt it will, it will be a great benefit to the citizens of
are practi- 

that their de-

cor-

Now that Ontario is to have a port on Hudson Bay> 
the harbor facilities on James Bay are a matter of con 
siderable importance. Mr. Sydney C. Ells has cc>m 
pleted a report of an exploration trip in that vicinity- 

From time to time and in a very general way in con

the States. The State-owned water powers 
cally all of them storage propositions, so 
velopment will mean many other advantages to the State, 
in the prevention of flood conditions and the conserva
tion and regulation of the water supplies.

New York State has gone a step farther than the 
Province of Ontario, in that the State will develop its 
own power, while the Province only distributes power 
bought. It is only a question of time, however, until 
Ontario, if the Hydro-Electric policy is to be a success, 
must develop auxiliary water powers to tie with the pre
sent system, in order to relieve peak load condition, and 
this, no doubt, will mean water storage conditions similar 
to those confronting New York State.

sidering a possible terminus on tide water at James Ba)’> 
the estuaries of three rivers—the Albany, the Moose an 
the Harricanaw—have usually been mentioned. -'V 

of considerable size, are old-establishe
—-andthree streams are

canoe routes—especially the Albany and the Moose 
all lie within the boundaries of the Province of Ontario- 
Incidentally, it may be said that, apart from these three 
locations, there is absolutely no other point on Jarrie- 
Bay (and within the boundaries of this province) where 
a potential tide-water terminal can be said to exist.

Regarding the first of these—the Albany River ^he 
stream is for a distance of several miles above its mon @ 
divided into minor channels by numerous islands, 
force of the main volume of the river is thus dissipai ’ 
with the natural result that many bars and shoals evcr^. 
where obstruct the narrow channels. At the outer ba_>

GAS-ELECTRIC CARS.

The development of the steam locomotive has almost 
reached a climax. The highest possible state of efficiency 
has been obtained, and, while it may increase in size, 
still the steam locomotive as a piece of mechanism is 
very nearly perfection. The application of oil fuel to the 
locomotive has opened up the final field, and a number 
of these oil-burning locomotives ate now being used in 
the West. A new era has dawned for Canadian roads in

car on a steam line.
a new

sailing boats drawing three feet of water must 
for the tide before coming in. In the face of existl?” 
conditions, it is, indeed, difficult to understand why tn 
estuary of the" Albany should ever have been ser 
considered as a possible harbor site.

In the case of the two remaining possibilities, ^ 
Ells reports that the estuaries of the Moose and of 
Harricanaw, conditions appeared somewhat more fav ^ 
able. Preliminary surveys were, therefore, made at the 
two points. The plans which are the result of this 

submitted herewith, and will serve to roughly » 
trate such relative as well as absolute advantages as nw 
be looked for at either of these places. In each c‘
___ ; uncertainty still exists regarding the exact ra S
of spring and neap tides, all observation regarding 
and fall being made during the progress of the survey > 
and, therefore, extending over but a limited period.

iousiy

the use of the gas-electric motor 
The Canadian Northern Railway have just bought 
gas-electric car for tourist use between Quebec and 
Indian Lorette. This is the first car of its type to be 
used in Canada, and the Canadian Northern are to be 
congratulated on their enterprise. The cost of operation 
of such a car, including all maintenance charges, road
bed, etc., averages about eighteen to twenty cents per 
car mile, although on one line in the United States the 
operation costs have been reduced to about eleven cents 

mile. The cost compares very favorably with the 
seems to be no reason why

are

some

per car
electric trolley, and there 
there should not be a widespread use for these cars in 
Canada. For suburban service and for budding up 
feeder and branch lines their use is amply justified, and 
there is no doubt, now that the car has been developed 
to a practical state of efficiency, that other roads will see 
the advantages of their use.

RETURN OF CREDENTIALS.

LETTERS TO THE EDITOR.

To the Editor. in
Sir,—Perhaps the experience gained by the wn 

answering advertisements in technical papers for eng ^ 
ment in professional work may be of some advantage 
others.EDITORIAL COMMENT. deal o£

In answer to one firm, having gone to a good 
in order to place clearly the extent of his 

the writer asked that certain typewritten doCUI” t,e
testimonials, mig

same’ 
favored

ri*
The University of Manitoba has been having many 

difficulties with regard to methods of finance. The early 
days of educational institutions are usually troubled ones. 
We are glad, however, to understand that the University 
Council and the Provincial Premier have had a confer
ence, at which it was decided to re-organize the Univer
sity and provide additional land for expansion.

expense
ence,
being copies -of his credentials and 
returned, facilitating in every way the return of the 
but though he has written again he has not been
with the return of the documents. thesuited toIf the applicant’s qualifications were not nee<f
special requiremens demanded, there surely was n ^gDy 
for such a lack of common decency. Granted that i» fr, 
cases we are generally foolish enough to sell hard $t
work for a remuneration less than manual work we -lt -g
hope to be treated with a little more consideration t ^ 
generally meted out to a foreign laborer, and due 
small remuneration we are not in the position of s° ,u<:b 
manufacturing company, that can distribute ffra e*- 
copies of their credentials and papers with little 1

an enginëe

Steel street cars are rapidly growing in favor. 
There have been many new installations recently in the 
United States and a few in Canada. The Ottawa 
Electric Street Railway Company has just placed an 
order for twenty new steel cars, the entire construction 
throughout being of steel, except for the doors and win
dows. As wood becomes more and more costly and the 

for steel increase, we will probably see greateruses
numbers of these cars in use. penditure.
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ThiTh'S *owest value observed by Mr. Digby.
Vaju's ’s the calculated value for

°'3Servec* by Mr. Partridge was 4.1.
> is ^ condenser was in perfect order, and the high 

eaiP plant° >abiy due to the discontinuous working of the

loWç no leakage ; the

A NEW WATER TESTING DEVICE.

Engineers and superintendents of municipal water 
suPply plants have often wished for a means of determining
a change in the composition of the water without resorting 
to the usual tests as conducted along chemical lines.

There are not many principles on which to establish a 
^thod o{
Kohl determination outside of the fact established by 

causch that the electrical conductivity of pure water 
aining any electrolytic substance in solution is due 
st entirely to the dissolved -substance, and not to the 

^ater itself. The following table is the result of a series of 
i’elaCrimentS conducted with a view of determining the 

lve conductivities of waters usually reported as pure.

Working upon this fact there has of late been perfected 
an apparatus known as the Dionic water tester, the joint 
invention of Messrs. Digby and Biggs, of England, and 
introduced to the American continent by Mr. James G. 
Biddle, of Philadelphia, Pa., U.S.A.

This apparatus is not used to supplant the usual 
chemical determinations, but is used as an indicator of any 
variations in the organic contents after their quantities have 
been determined by a chemist.

The complete apparatus is shown in Fig. 1, where G is 
a bent glass tube to contain the water under test, and A 
and B are the electrodes for passing the electric current 
through the water. The electrodes are connected by wires 
to a direct-reading conductivity meter M, and a continuous- 
current hand-driven dynamo E ; so that by Burning the 
handle W of the dynamo, a current traverses the meter and 
the water in the conductivity tube G. The pointer of the
meter is deflected, and comes to rest at some point upon 
the scale which directly indicates the conductivity of the 
water in the tube. The test is completed as soon as the 
pointer has come to rest, usually in two or three seconds.

I
F

,1
P

» raff 1 s w
m

«3^
i -K

--G M E• -?

*

dJ Iti

0

Fig. 1.—Diagram of Dionie Water Tester.

The tube G is made long enough, and the electrodes are 
given sufficient surface, to make the electric resistacne in 
the parts of the current-path immediately surrounding the 
electrodes negligibly small compared with that of the length 
of water in the tube. Hence, gas bubbles may accumulate 
on the electrodes without making any observable difference 
in the measured conductivity. Moreover, gas bubbles liber
ated from the electrodes rise upwards and escape freely at 
the upper ends of the tube ; they can never diminish the 
conductivity by traveling downwards into the path of the 
electric current. The electrodes are short hollow cylinders 
of platinum, so that they present a large surface, from every 
part of which gas bubbles are free to escape upwards.

Whatever gas is formed in the electrodes is very small 
and is all washed away when fresh water is poured through 
the rube preparatory to another test.

(

Although the current used is very small, never exceed
ing .004 amperes under normal conditions, and the time 
during which it flows is very short, there is more than 
enough time to establish the maximum polarization of the 
electrodes : so that unless some means were adopted to 
eliminate it the error due to back-electromotive force would 
be considerable. This difficulty is removed by taking the 
electromotive force into account when calibrating the scale 
of the conductivity meter. Evidently, any back-electro 
motive force will make the conductivity of the water in the 
tube appear to be less than it really is ; and what is done 
is to mark the divisions on the scale so that they represent
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In this way any traces of previous test’ 
After the dynamo is speed ^

been discharged, 
are thoroughly washed out. 
up and the index needle comes to rest a note is made of lb

the true conductivity of the water. To do this it is neces
sary to take a fair average value for the back-electromotive 
force, of polarization. With bright platinum electrodes in 
a dilute 'salt solution the back E.M.F. is about two volts, 
and this is the value allowed for in marking the scale. The 
dynamo generates a constant pressure of too volts, so that 
any variations in back E.M.F. above or below two volts aie 
negligibly small by comparison and do not produce any 

To maintain the necessary constancy of

position on the scale and the temperature of the water.

The conductivity of a water is an isolated and barren 
fact in itself, but becomes a valuable factor when compan 
sons are available with a known composition, and may 
used in many ways, as shown by the following exampl65.

After the source of hardness in a water is déterminé 

by chemistry periodic teste with this apparatus will indicate 
the slightest changes in the composition of the water as re 
gards the amount of calcium or magnesium carbonates, 
it is quite possible after a few experiments to deduct 
accuracy the parts per million or the grains per gallon 
these constituents. It is also possible to prepare a seI*eS 
of plotted curves of the results of the readings after certa1^ 
known quantities of quick lime have been added as 
softener.
ductivity diminishes until a minimum is reached, beyo 
which the conductivity of the water is increased, 
point of minimum conductivity indicates the correct QuaI1 
tity of lime.

observable -error, 
pressure the dynamo is fitted with the constant-speed clutch. 
The effect of this device is to keep the pressure constant at 

volts within one-quarter of a volt, when the dynamo 
handle is driven at any speed above that at which the clutch
too

aod

withis adjusted to slip.
of

The conductivity meter measures directly, and without 
calculation, the conductivity of any electrolytic solution in 
the tube to which it may be connected, 
given by an index which ranges over an engraved scale, 
graduated in units of conductivity.

Conductivity (specific conductance) is the reciprocal of 
specific resistance, and the most convenient for the purpose 
of water-testing is the reciprocal of one megohm. No one 
has given a name to the reciprocal of one megohm, and we 
must be content to call it simply one unit. In the conduc
tivity meter the scale extends from zero up to 2,000 units.

Referring to Fig. 1, it will be seen that the conductivity 
tube is so constructed that by pouring water into the funnel 
F, and allowing it to overflow through the outlet pipes O O, 
every part of the tube is thoroughly washed out, and any 
products of electrolysis which may have accumulated upon 
the electrodes are at the same time swept away by the water. 
The air vents V V ensure a steady flow from each outlet 
without any syphoning action, 
rubber is provided at the bottom of the tube for the purpose 
of drawing off the contents at the conclusion of a test. 
Normally, the drain is closed by a pinch-cock. Water may 
be left standing in the tube for days at a time without the 
slightest trace of contamination from the rubber finding its 
way into the conductivity tube. The only other materials in 
contact with the contents of the tube are glass and platinum.

The indication is

con-As the quantity of lime is increased the
nd

Tb«

theIn such Cases where it is desired to keep a check on 
purity of a water supply the use of this instrument disipeIlS 
with all analysis excepting the first one to establish 
quality of the organic contents ; reading obtained at 
quent intervals and showing no
reading will indicate that no changes in the organic 
tents or purity of the water.
testing is practically confined to the initial outlay f°r . 
instrument. The instrument may also be employed t0 
dicate leakage from a surface condenser for boiler pri0111 ”t

for periodic tests
purity

(ré

important variations i® 1 
coD'

of
By this means the

A drain pipe D of pure
for measuring the solution of rivers 
sewage works, for the determination of the relative 
of distilled water and for many other purposes.

CAR WORKS AT PORT ARTHUR.
The tube is mounted on a strong teak stand designed 

to afford as much protection as is consistent with accessi
bility.

aD^
A group of well-known Eastern Canadian financiers ^ 

manufacturers, headed by Messrs. F. B. McCurdy, J- 
McLeod, F. M. Brown, and their associates, have c°nC 
arrangements with the city of Port Arthur for the itatoe 
erection of a modern steel and wood car plant, with a 0f 
italization of $5,000,000. These people are the organizers^, 
the Nova Scotia Car Works, Limited, which is °Pera 

successfully in the city of Halifax.

For some time past negotiations have been
between this syndicate and the representatives 0 
Arthur. At a meeting of the board of trade and the - ot) 
of the city of Port Arthur, all details were finally deC^taric> 

by which the company, which will be known as the 
and Western Car Company, Limited, will establish its ^ f>e 
The company will employ 1,000 men and as the plant 
located at the head of navigation, the center of Cana ^fS 
will be in a position to supply freight and passengT^^e 
to the various transcontinental railways at the P°*nt ycal 
they are most needed. It will also, owing to the f?eo8\ atid

heapo’ jd 
plan1

The conductivity meter and dynamo are fixed inside a 
box and once for all connected up to each other and to the 
terminals of the socket S, which is fixed on the outside of 
the box. The two-pin plug P is permanently connected up 
to the electrodés A and B by means of a short length of 
well insulated twin-flexible cable. Hence, all the user has 
to do in order to connect the tube to the meter is to push 
the plug into the socket.

The dynamo and conductivity meter do not need any 
attention, and, in fact, the box containing them is closed and 
sealed by the makers. The dial is visible through a window 
in the top of the box, and the handle of the dynamo is 
folded back into a recess wdien not in use.

under
pot1

ci1
co aD

In making a test the conductivity tube is placed at the 
edge of a table or bench, so that the overflow and drain 
pipes may discharge into a vessel of some sort standing be
low. The meter-box is put down close alongside the tube. 
The connecting plug is disengaged from its place on the 
tube-stand and pushed into the socket on the meter. Then 
the pinch-cock is opened for a moment to make sure that 
no water previously tested remains in the drain pipe. When 
the pinch-cock is closed again, the water to get tested is 
poured into the funnel and allowed to run out of the over
flow pipes, until at least a whole tubeful of the water has

location, be able to assemble materials more c 
therefore build cars at a lower cost than any other
Canada. is'Codjdd

A great deal of credit is due to the Industrial 

sioner, Mr. N. G. Neill, who has been the means 
mg this enterprise and interesting Eastern capita •

ot'roiDof P
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PROPOSALS for dust suppression and

ROAD IMPROVEMENT.*

TLIE CANADIAN ENGINEER1912. 549

Every country ought nowadays to make it a point of 
honor to have good roads, but every advance costs sacri
fices ; it is only stagnation that is cheap. An inferior gravel 
is cheaper than a good one, but it does not last so long ; 
and as the result of a bad road metal everything suffers : 
there is excessive dust in summer, much mud in rainy 
weather, and carriers are obliged to reduce their loads. The 
same applies to the rolling : one horse can draw almost as 
much on a good, smooth road as two horses on a road 
covered for miles with loose gravel. The rolling in of the 
gravel by the heavy traffic is a direct pecuniary loss for 
every carrier, and by the end of the year it has cost the 
district more than it would have done to hire or purchase 
a steam roller. The same applies with almost equal force 
to road tarring ; the initial outlay is greater, but the dura
bility of the road is thereby prolonged to such an extent, 
and the costs of road maintenance for the period are so 
much reduced, that the final balance-sheet shows a saving 
has been effected.

By Dr. Gag ielminstti.

Owing to the fact that I have, on hygienic grounds, de- 
™y attention for about ten years past to the study ofvoted

t^St Oppression (road-tarring), and that I am a member of 
ha permanent International Road Commission at Paris, which 
^dressed itself to the practical solution of this problem

tfaifi ’ the adaptation of existing roads to the new motor 
Zerj C~~I have lately received several enquiries from Swit- 

(among others from Colonel Pfyffer, of Lucerne, 
doric T ^ef»evetj of Geneva) as to what is actually being 

'n Switzerland against the dust, the prevalence of 
0^ ls undoubtedly one of the chief causes of the embitter- 

uf the Swiss people against automobilism.
toJVhen R is remembered that 

*

day iong
> h!. 
yards

even during the past ex
summer the residents on roads much frequent- 

utotors were obliged to keep their windows closed all
Now, it is beyond all doubt that every Cantonal Govern

ment perceives the utility of good roads, yet it cannot pos
sibly make the corresponding increase in its road budget all 
at once. It is, therefore, very necessary that help should 
be forthcoming from those whose interests are chiefly con- 

Among these I reckon first of all the motorists
res-

on account of the dust, that country seats on such 
e depreciated in value, that for a width of several 

nCar t*le dusty country roads the cattle refuse to eat 
day Srass> that the clothes and hats of people taking a Sun- 
Up^ ‘ c are spoilt, without mentioning the injurious effect 
g-ertllsOUr *leaRh of this dust as a vehicle of various disease 
at tha Caring all this in mind, it is not to be wondered 
against he vast majority of the Swiss people are embittered 
carrot relative,y small minority of motorists, 
the p, a'to.?ether blame the people, but, on the other hand, 

Cntlre blame does

<^r'Ves_ji m<lt0r> with its broad, absorbent rubber tyres, 
Dailgg ,VCn at a reasonable speed (30 kilometers = 19 
Soigg ^er hour)—over a road covered with a layer of dust 
dtist es thick, one must not be surprised at clouds of 
sazne s raised. But if the same motor drives at the 
% whic]^C<' °n a well-made and well-cared-for country road 
there • ?° dust is lying, then there is no dust nuisance
-*16 rOadnt ’ Speakin8' generally, it may be said the better 

ipa^ ’ an<i the more resistance the material with which it 
e> the less dust there will be.

the
cerned.
(foreign and native), then proprietors of hotels and 
taurants, traffic unions, villa residents, all of whom will 
doubtless be ready and willing to furnish a financial con
tribution towards a better road maintenance, 
who—as, for example, in Aargau—are paying taxes of to 
francs only for a 30-horse power motor car, have told me 
that they would willingly be prepared to pay taxes up to 

francs if these were spent on improving the

Motorists
One

not rest upon the motorists.
too or 150
roads; and such a not too excessive taxation would at once 
produce an additional yearly revenue of 20,000 francs 
(£800) for Canton Aargau. If, now, every first-class hotel 
would contribute, say, 1 franc per bed per annum, and the 
smaller hotels, say, 50 centimes, this would also yield quite 
a respectable amount; moreover, the occupier of a country 
mansion with a garden adjacent to a dusty road would per
haps be willing to spend a few hundred francs in order to 
be free from dust. At least this is what I have been able 
to accomplish in the South of France, where the hotels and 
traffic unions, casinos and villa owners, together with the 

one-half and the State pays the other half

C0st Now, it would certainly 
®uch to cover long stretches of road with asphalt, 

^ar as r I)avmg-stone, which is at present being done, as 
Country1 1SS**^e> in towns where the traffic is heavy; for 
attetnPted°a<iS 'n Severa^ districts, however, improvement is 
"Storing. ^ mai<in8' the roads more resistant and by 
iaces ’ tllrring, etc., to lay the dust on their upper

too
W0Q(1

communes, pay 
of the cost for road-tarring, or for water-sprinkling where 
tarring is not practicable. This dust laying has in several 
French departments quite done away with the dust nuisance, 
and between Nice and Mentone in the height of the season 
there are more than a thousand motors running in a day, 
and yet no one complains any more of the dust, notwith
standing the long and warm period of drought on the 
Riviera. And now the hotel proprietors have nothing more 
to pay. because the tarring is paying for itself.

sur-

chief requisites for a well-kept road are good road 
a steam roller to roll the road metal in properly. 

^ solution of the dust problem is, therefore, more or
Jettera] S '°n money. Owing to the yearly increase of

nee(j ra fic. and especially since the spread of motoring, 
c°Uutries ^ood roads is becoming ever more urgent in all 

earl;' nn^ naturally also in Switzerland, and therefore 
eUt. method of road maintenance is no longer suffic-

The 
criai•hat

and

Money, however, is not yet everything ; much must also 
depend on how it is spent. As in every other kind of con
struction, considerable progress has been achieved of late 
years in road making ; and the problem of adapting existing 
roads to the new traffic at the lowest cost was the subject 
of two International Road Congresses—at Paris in 1908 and 
at Brussels in iqto—which were promoted by the French 
Government, largely as the result of a petition from our 
Dust League.
States sent their delegates, Switzerland itself, as well as 
several individual cantons and towns, being also officially 
represented.

Although it cannot be affirmed that any miraculous 
remedy against dust was discovered at these two congresses,

Pr°Poseri'
n€c “ s°urces of Funds.—From whence, then, are 

kerio S.Sary additional expenses to be obtained ? Speak- 
Cft roa(]^ ’*• 's not only motorists who benefit by well- 

^0(1 r<laJ‘ °ut also carriers, residents on the roads, etc. 
Ita, it ;. S are eVer a sign of a country’s development. Via 

Said—i.e., The Way is Life.

Clul ^°re t*le Presidents and delegates of the Swiss 
k ’ and the Traffic and Hotel Union.

these
in

To these conferences thirty-three civilized

1

(

s *



netfIn the March issue of the Manitoba Engineer, a 
technical magazine* published by the University of 
toba, appears an article by A. J. Taunton, giving appr 
mate quantities for timber railway bridges. Mr. Taun _ 
says that these figures refer to bridges on the C-N.R ’ 
must be modified to suit other structures. For pile 
the piles may be estimated directly from the profile, the 
and caps running at about 2,700 f.b.m. per opening 
ft. 9 in., and a small allowance for dump plank and 
depending on the height being made. Allow for 
of pile in ordinary soil 15 feet more than the height 
ground to cut-off. The iron will be about 60 lbs. Per 
The piling on frame trestles is also obtained from the p. y 
file. The f.b.m. timber may be approximately obtain6 
multiplying the area of the opening between end bents, ^ 
ground, and the base of rail by a factor K, the va'lK £ 
which may vary from 11 to 13%. For long low tresth-'5^ 
may be as high as 13%,, and for short deep ones the

atitl
trestles

deck 
of 14 

bracit'8’ 
length5 

from
\L

of the
limit ( 11 ) will be reached. The ratios of the area .p 
toe slopes at the ends to the whole area, and the tim 1 
the deck to the total quantity, will considerably in . -
the value of K. Good guessing on the part of the cs 1 
is necessary ; thus, combined with experience and judg111^.^ 
should give very fair approximate results. The iron

tor

be 57 to 60 lbs. per M. o<' exclusiveThe following figures are for Howe trusses 
falsework :—

Span 
in feet

lbs-Equivalent D.G.S. 
Loading

Class III..............
“ Heavy . .. 
“ III..............

f.b.m.
Timber 

33,000 ..
42,000 ••••
56,000 . • • ■ 4°’

Iron
.. 13»60

60
80

II.120

not only the Aargau man, but also the Zürich, Berne, 0 
Bâle man who drives through Aargau. It is, therefore, very 
desirable that there should be a maintenance centre f°r in 
dividual through roads, and it is perhaps possible that the 
Traffic Office proposed by Mr. Seiler, member of the Na 
tional Council or Parliament, would form such a centraliza 
tion of the voluntary contributions for roads improvement-

At a conference such as that suggested above the can
met31tonal engineers would perhaps ascertain which road

comes cheapest, whether slag (Flusschotter), at 6 fran6®
roadthe cubic metre, or Swiss basalt, at 28 francs ; why 

tarring is very successful in the cantons of Bâle, Vatid, a°
of Zurich,Geneva, and less successful in the cantons 

Lucerne, etc. ; how large a traffic must be to make it more 
economical to replace the road metal by stone paving 
asphalte ; if it would not be more advisable to hire steam

These and severalrol’ers instead of purchasing them, 
other questions of the kind might be dealt with.

If by means of such a road tribunal a solution of these
resi-burning questions could be found which should satisfy 

dents on the roads, as well as frequenters and users of th65^ 
roads, a great advance would thereby have been made, a 
the best proof would be given to the Swiss people that t 
motorists intend to make good, as far as is in their P°"erj 
any damage done by them, and we hope that in the geIie „ 
interest those on the other side will then meet the new tra

ral

with somewhat less of antipathy.

APPROXIMATE QUANTITIES FOR TIMBER 
RAILWAY BRIDGES.

(Steel angle blocks used.)

yet several ways and directions were indicated, along- which 
approach is being made towards the solution ofa nearer

this problem, and some general rules were laid down which 
can be very well adapted for every country, and therefore 
for our beloved Switzerland also.

A Proposed Conference__For the purpose of obtaining
an exchange of opinions on the money question—i.e., how 
to procure the necessary means—as well as on the cheapest 
and quickest method of adapting some of the greater main 
roads for motor traffic, according to the nature and weight 
of the traffic, the kind of stone, the situation and 
condition of these roads, etc., it appeared to me that the 
best way would be to have an Inter-Cantonal Conference of 
the Directors of Public Works, with the cantonal engineers 
—a conference to which those chiefly interested, motor clubs, 
hotel and traffic delegates should be invited, as well as the 
borough engineers of the larger towns.

I have for this purpose already visited the following 
directors of public works, Messrs. Councillor Dr. Haab 
(Zurich), Councillor Keller (Aargau), and Councillor Brod- 
beck (Liestal), and, indeed, with the presidents of the local 
motor sections (Messrs. Wunderli-V olkert, An-der-Auer, 
Bâle, and Francke, Zurlinden, Aargau) and the directors of 
public works, have gladly welcomed the proposal for a road 
conference of that kind. Dr. Haab at once declared him
self ready to convene such a conference of directors, as he 
had formerly invited a conference of directors of justice, 
military affairs and finance, conditionally on his obtaining 
the necessary assent of his colleagues, of which, however, 
he felt confident. All three directors thought the moment 
was opportune, as an ill-wind is blowing over motor affairs 
in Switzerland at the present time, and there is undoubtedly 
a tendency to restrict the motor traffic considerably, if not 
prohibit it altogether. They did not conceal from us that 
with them the conditions are just now very unfavorable for 
motorists, and that as quickly as possible it must be ascer
tained what can be done to counteract the enormous dust 
nuisance, especially on certain great main roads. There 
would shortly be sent from the police headquarters to the 
respective cantons an agreement proposal on behalf of a 
uniform regulation as to the speed limit for motors, and 
the directors of public works are in great embarrassment 
about making such a proposal to their authorities if nothing 
is going to be done against the dust. Proposals have al
ready been made, first, to debar from certain roads, and 
only to allow motoring on certain other roads ; secondly, to 

, permit the motor traffic only at certain times, and on Sun
days, especially, to prohibit it; thirdly, specified roads with
in villages and communes to be regularly sprinkled with 
water, or to be tarred, etc. Now, if these various questions 
could be discussed, and also answered by the directors of 
public works unitedly, that would be a very welcome result.

. Such a conference would afford an opportunity for an 
exchange of opinions on the possibility of selecting some 
of the greater through roads and giving special attention to 
those places thereon which suffer most from dust. In this
way the Zurich Motor Club, for example, has already assist
ed some villages and communes in procuring water
sprinkling casks, and the Cantonal Government of Aargau 
has also placed steam rollers and tar-machines at the dis
posal of the communes. It should not matter in which 
cantons these dustv districts be; indeed, even the cantonal 
roads nowadays no longer serve only for intercommunication 
between different places in one canton, but are becoming 
more and mo~e through roads, 
longer asks in which canton he is; if he is driving on a

A foreign motorist no

bad road, he simnlv savs : “The roads in Switzer’and are 
bad.” It may be said, too, that the Aargau roads serve

I
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A- material of superior properties for street pavements 
s Present in the vitrified paving- brick of current manu- 
acture. Such excellent qualities have been reached that 

®ttention is necessarily attracted by this valuable clay pro- 
ct- The manufacturers of paving brick have done their 

®art in a commendable manner and produced a paving ma- 
lal which has a crushing strength comparing well with 
°nS' natural stone, and which exceeds that of many 

Varieties.

A well made paving brick possesses high resistance 
sainst abrasion, it is nearly impervious to moisture, in 

‘ch respect it presents an important sanitary advantage, 
furthermore it is attractive in appearance and beautifies 

City where it is used.

c ^e mechanical features of manufacture are under such 
foil r°^ t^lat re8’u*ar*ty form is secured and with that 

ws the opportunity of securing a pavement with an 
surface, a feature of decided economic importance con- 
nff its bearing

Purposes. The necessary material for manufacture
From the

even
sideri

the tractive force required for trans-onPortation 
!>eetns. fs-vorably distributed in many States, 

acturing end the problem of producing a satisfactory
S material has been well solved.

The 
ascertai

tianuf
Pavin

question now appears to be an engineering one to 
n the manner in which the useful properties of 

can best be availed of. The engineering side
question, however, is a broad one directly concerning 

^elfare of many communities. 
re Bureau of Standards in the performance of its
tlltal3r ^unct'ons pertaining to investigate tests of struc- 
Plac, mater*als has inaugurated tests on paving brick in 
0t , .ln the pavements. Laboratory tests on the properties 
,I> >>"=

the

been carefully made many times and in many 
the results of which are familiar to all. The present 

thp , dre intended to extend information to the behavior of
bnck 

strains
and fro

es,
tests

as found under service conditions, measuring the 
" hich are developed in the pavements themselves 
m the deformations judge of the stresses or loads 

are involved.
b:°achi Ul0ns in a pavement are complicated, and in ap- 
ana,ys.nS the subject it is essential to make a careful 
ary f„.s the case, ascertain and define what the element- 
' aturatUres c°nsist of and so shape the work that one 
NotwitVfter anotber may be taken Up and investigated. 
tievertji^tanding the apparent complexity of the subject it 

ess admits of being resolved into elementary factors 
sequence made the object of experimental in-

apo]js 1116 Preliminary work was done a year ago at Indian- 
'Vbich h ^ ^as since been extended at Cleveland, during 

ili p r, bureau has had the co-operation and aid of Mr. 
^aving r> 3 secretary, and other members of the National 
lbe ei,jc r| Manufacturers’ Association, also officials of 

s °f Cleveland, East Cleveland and Lakewood.

le

and
each inquiry.

The
arqujfi XV°rb in those cities has been directed toward 

'he c'ata upon the relations of the street car tracks
6eraturePa,Vement and upon the effect of variations in tem- 

These questions arestressing the pavement.
* Abs

C°tlVetltT^ract of paper delivered to the twenty-sixth annual 
n, Xfa °i the National Brick Manufacturers’ Associa- 

r, 4 Eni,Cn 4 lo t912-
bC. glneer-l>hysicist,

tio

Bureau of Standards, Washington,

STRAIN MEASUREMENTS OF BRICK 
PAVEMENTS.*

By Jamas E. Howard.f

quite distinct from those which relate to the supporting 
capacity of pavements against heavy wheel loads, or 
durability in the matter of wear or surface abrasion, 
many streets furnish successful examples of pavements 
which have carried heavy traffic for a term of years that it 
was not thought necessary to include such observations at 
this time.

So

The tests on the relations of the street car tracks to the 
pavements consisted of measuring the elastic depression 
of the track under the weights of cars and acquiring infor
mation on its influence on the adjacent pavement, 
elastic depressions of the rails were measured on different 
types of tracks, selecting among the number places where 
maximum rigidity was likely to prevail. ,

In general it was found that the vertical elastic move
ment of street car tracks, that is the difference in level of 
the rails between a loaded and an unloaded state is greater 
than can be followed by a monolithic pavement without the 
formation of cracks alongside the track. Occasionally track 
in the very best condition may not display excessive depres
sion, but the uncertainty of maintaining such a state renders 
it hazardous to make a bond between the pavement and the 
track.

The

There is in addition to the momentary elastic depression 
a bodily settlement of the track resulting from insufficient 
support of the roadbed. Such settlement, when it occurs, 
involves a permanent depression altogether too great to 
consider in connection with those lesser movements which 
we are now describing. The bodily settlement of the cat 
track, however, is a feature which cannot be left unmen
tioned. Cases are so flagrant at times that a good pave
ment can hardly be made use of by reason of the ruts of 
the trolley tracks.

In these tests the sensitive leveling apparatus employed 
in the observations was such that the presence of a trolley 
car could be detected by the depression which is caused 
even in the pavement at a distance of ten feet from the 
track in the direction of the sidewalk. Such an observation 
was made on a relaid pavement in which a tar filler had 
been used, and substantially at that distance with 
filler, or from io to 12 feet away.

At the intersection of two streets, where no trolley 
tracks were present, the depression caused by the weight 
of a man was detected at a distance of 12 feet, 
servation was made at a place where the hollow rumbling 
sounds of passing vehicles indicated the pavement did not 
rest upon the sand cushion or foundation. It was noticed 
that the pavement at the crown of the street responded 
more promptly in respect to change of level to a load com
ing upon it from the side rather than along the centre line 
of the street.

Pavements are elastic as the properties of the individual 
brick and the cement filler would indicate, but the amount 
of transverse bending which a brick or a cement grouted 
pavement will endure without cracking is very limited in its 
extent. This is particularly the case when the material is 
strained in tension. A wider elastic range prevails for com
pression loads, substantially in the ratio of the compressive 
to the tensile strength, or from ten to one or more.

Concerning the effects of changes in temperature on the 
integrity of pavements, data were acquired by the method 
of strain measurements, a description of which method was 
presented at your last annual meeting. Gauged lengths of 
20 inches each were established in the pavement, in number 
exceeding 300. It has been found feasible to measure these 
gauged lengths with an accuracy, commonly to the nearest 
ten thousandth of an inch. In this manner thermal changes 
may be followed very closely.

a cement

This ob-
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drop of zo degrees calls for a contraction of about one 
tenth of an inch in a length of too feet. It is a fortunate 
circumstance in laying- a pavement when a minimum range 
in temperature is Experienced during the first 48 to 9 
hours after grouting. Incipient cracks have been devel°Pe 

early period following the grouting, resulting in 
injury to the street even before it was opened to traffic- 
Hot, sunny days followed by cool nights are menacing t0 
freshly grouted pavements.

Transverse cracks

Gauged lengths were located at the sides and at the 
middle of the street, in both crosswise and longitudinal 
directions. During the time in which these strain measure
ments have been in progress a range of pavement tem
peratures of 66 degrees F. has been experienced.

In general the expansions or contractions of the cross
wise gauged lengths proceeded with greater regularity than 
the longitudinal movements. Modifying conditions in
fluenced the longitudinal movements and a drop in tem
perature yielded results which showed normal contraction 
on some gauged lengths, on others a very slight change, 
while certain of the measured lengths, those spanning 
cracks in the pavement, were longer at the lower tem
peratures.

at a very

have been started, which ultimately
extended across the street, by the influence of the end joints

laid-of the edge stones against which the pavement was 
The usual manner of laying pavements, with joints broken 

direction only, affords favorable paths for crack5in one
once started to extend from curb to curb.

Recently an opportunity was furnished f°r inspection 
of the streets of the city of Panama, where brick pavements, 
cement filled, have been laid from five to six years, 
pavements were without expansion joints at the side5- 
There are no street car tracks in Panama.

It was found that transverse cracks which open with a 
drop in temperature do not always entirely close again, but 
displayed a tendency to progressively increase in width. 
Probably that was due to fine particles of sand and abraded 
material of the pavement lodging in the open fissures, 
repetition of the process caused a progressive lengthening 
of the pavement, 
measurements showed the combined effect of decrease in

The

A

In oneDuring a period of 52 days one set of The pavements are in very fine condition, 
place only were cracks of any kind noticed.

temperature and progressive increase in width of crack 
amounted to .0395, practically four hundredths of an inch. 
This occurred on a pavement which had been laid about 
four months.

At Panama the temperature is quite high through011^ 
the year, and while the nights are cool still the drop 
temperature is not great. It is believed that equable 
mal conditions have contriubted toward maintaining

outh-

The crosswise gauged lengths on the same 
street and during the same period of time contracted 
regularly with, lowering- of temperature, the maximum 
amount observed being .0039.

integrity of these pavements, and that pavements in 6 
climates should in general be aided by the 

range in temperatures over those experienced in 
climates.

smal|er
northernern

A number of earlier determinations on the coefficient of 
expansion of building brick gave a value in the vicinity of 
.0000040 per degree F. This value seems to fit the present 
tests fairly well, 
less than called for by the above value of the coefficient, 
but the actual range in temperature of the brick was not 
ascertained with precision, 
brickwork were used, and not unlikely the range in mean 
temperature was less than the recorded amount.

theIn conclusion, the results now available point to 
undesirability of bonding the pavements with street 
tracks, excepting possibly those of the very best con 
tion. Cracks parallel to and adjacent to the tracks 
likely to develop if the pavement is called upon to f° 
the usual elastic depression of the rails. Obviously 11 
can be no lateral thrust to the pavement if the rails are 
free to depress.

car
The observed changes were somewhat struc-

Surface temperatures of the
lef£

Taking the observations as they were made, the con
traction of the 40-ft. roadway of Euclid Avenue, for a range 
in temperature of too degrees F. was 0.1043 and o. 1101 
respectively at two sections of the roadway. The contrac
tion called for on the basis of the above mentioned value 
of the coefficient would be 0.1920. That is the total amount, 
one-half of which might be considered as affecting each 
side.

The strain measurements show that transverse eX^ap 
sions and contractions proceed with greater regularity . 
longitudinal movements. A progressive change in te 
or creep of a portion of the pavement is due to altcl ^ 
changes of temperature, open cracks being partly filled 
abraded material and prevented from closing when a 
in temperature occurs.

rise

of PaV®' 
early 
wide

Cautionary warning is found in the behavior 
ments which have developed transverse cracks in the

to a

During sunny days the temperature of the pavement 
naturally goes considerably higher than the temperature of 
the air a few feet above it.
showed a difference of 38 deg-rees on one occasion, 
temperature of the air was, on the day in question, 64 
degrees, four feet above the pavement, 
in the shadow of the curb it was 69 degrees. In a freshly 
drilled pocket .for a reference pin, on the sunny side of the 
street, the temperature was 85 degrees, while in the sun 
at the angle of the pavement and curb the thermometer rose 
to 102 degrees.

In the laying of a cement grouted pavement a critical 
period is encountered at the very outset, during which care 
must be exercised just as in every cement structure, in 
order to avoid the formation of incipient cracks before the 
cement grout has had time to set and acquire strength. On 
account of the excess of water used in making grout the 
setting is much retarded and several days may elapse before 
a substantial degree of hardness is acquire^.

During this period the pavement should remain at a 
constant temperature, if it were possible, day and night. A

At this time exposurestages after grouting.
range in temperature is undesirable. ^

Pavements are probably benefitted by a certain a^arlS-
of compressive stress in a longitudinal direction.
verse cracks will be kept closed so far as possible, a
the compressive stress is not excessive spalling w0U a0

having 10p
devel°k

Observations on this feature
The

On the pavement
pot

be induced.
buttresses to take the thrust, may be expected .to 
transverse cracks.

The open ends of paved streets

to «5
f€Sl5The minimum amount of crowning necessary

the water is advantageous to enable the pavement to 
compressive stresses without causing rupture during 
of sudden heating. Bends and reversed curves in
are disadvantageous to the pavements.

A superior material is provided in paving brick ^ fi
rent manufacture, the use of which requires c,ir . t° 
gineering skill, and it appears that questions Perta ^icb 
the effects of temperature changes are among those 
require most prominent attention.

of cur'



My primary object in bringing this paper before you is 
to suggest the basis for a discussion of the question of 
SlI1oke emission standard, in the hope that some properly 
0rganized effort may be made to deal with the difficulties 
W^ich have hitherto prevented the adoption of a proper
standard.

I do not think that anyone will contradict me when I 
^Uy that the emission of dense smoke from furnaces 
lng bituminous coal is unnecessary and indicative of waste 

fuel and bad furnace construction or working. It is true 
that there

consum-

few special cases, such as heating brewery 
*ats and pottery kilns, where the emission of dense smoke 
f°r short periods is by some still considered essential, but 
t is open to question if this opinion is justifiable.

Sattie time, it should be remembered that the total absence 
of all smoke is in practice usually impossible of attainment 
^hen the economy of manufacturing processes requires the 

Urning 0f bituminous coal. An illustration of the difficulty 
avoi<üng. all smoke is provided by the large electric gen- 

erating stations, where unforeseen variations of load occur, 
^cb as the increase due to a London fog, with its accom- 

Panying <jeman(j for artificial light. In such a
maV be necessary to fire up fresh boilers very rapidly, 

atvd there is no known furnace which will admit of the 
^dceless combustion of bituminous coal, until the temper- 

Ure of the combustion chamber has attained a sufficient 
^c'ght. Even in steady working it is practically impossible 

avoid all smoke. a faint brown smoke is regarded as 
n C ’ra*ing more efficient working of boiler-furnaces than 

11(2 at all. The emission of some smoke may, therefore, 
regarded as inevitable.

^ The present position, therefore, is this : we know that 
srnol<e is unnecessary, and that entire absence of 

Set , is impossible of attainment, but we have not yet 
ld what, being fair and reasonable, should be permis- 

of smoke, having regard to the improved 
s of combustion which are now at the disposal of 

acturers. This is the question an answer to which 
subnrt, within our reach and should be sought for. 

The Public Health Act of

are a

At the

case as this,

be

sible in the way

. 1

875 supplies the present 
ard by which smoke is judged throughout the country, 

in the case of a few important cities possessing
it is stated that

stand, 
e*cept 
S^eciai
“A,, 1 nowers on 
ho ny chim

subject. In this
tg the chimney of private dwelling- 

a nu- sending forth black smoke in such quantity as to be 
dea]t'S‘l!1Ce shall be deemed to be a nuisance liable to be

ney notuse

with summarily under the Act.”
TheTe is an alternative method provided by this Act 

be taken in respect of fire 
which do not

hl'aC(. "bich proceedings can 
"as fa °r iuunaces in connection 
cotnb,^ -as Practicable consume 
be6n / *“ie used therein.” In practice,

°un<] tbat tbis method of abating smoke is unwork- 
^wing. tQ ]ack Qf some standard defining the mean-

from the
, it has

able

?f the
words “as far as possible.” 

standard “black smoke in such quantity as to be 
takes cognizance of two separate things in re-

1 he
a Puis

ance”

* p,
•>,Por rea ] before Section q of the British Association

rtsmoUth.
at p

SMOKE ABATEMENT.

the POSSIBILITY OF ESTABLISHING A NEW 
STANDARD OF SMOKE EMISSION FOR 

FACTORY CHIMNEYS.*

By Dr. John S. Owens.

lation to smoke : its quality—that is, it must be black, and 
its amount—that is, enough to cause a nuisance ; but, while 
these two essentials are taken into account, it is done in 
such a way that it would be practically impossible to prove 
in any particular case, either that the smoke was black, or 
that it was in sufficient quantities to be a nuisance, 
point I wish to make is that the two essentials, kind and 
quantity, form part of the standard.

Since the date of the Public Health Act of 1875, suffic-

The

ient improvements in the methods of burning bituminous 
coal have been made to call for a reconsideration of the 
present standard, and the adoption of a more up-to-date 
one, which will conform in a reasonable way with the pos
sibilities of modern practice. It is unnecessary to deal at 
length with the evils attending the emission of smoke, from 
the point of view of the public, 
smoke-polluted air of cities, useful energy and money have 
to be expended in cleaning away soot, buildings are injured 
and blackened, the daylight and sunshine are cut off, and 
in many other ways harm is done which, to a great extent, 
might be avoided if we had a sound, legally-enforced stand
ard for smoke emission, based on the known results which 
the proper application of modern methods of combustion 

Manufacturers would then use the best methods of
The loss

They have to breathe the

give.
combustion and the most suitable appliances, 
to the manufacturer in soot, estimated as a percentage of 
his fuel bill, is probably not more than Y\ to 1 per cent., 
and this is not great enough to induce much effort to save 

On the other hand, the loss to the public due to the 
injuries inflicted by smoke is certainly many times greater;

the interest of the public than of the

it.

hence it is more to 
manufacturer to reduce smoke.

One difficulty which has always existed is that of deal
ing with large and small fuel consumers by means of a 
single standard, and this has militated against the estab
lishment of a more rational standard than that laid down in 
the Public Health Act. Clearly we cannot limit a large 
manufacturer to the emission of the same total quantity o 
soot as a small one. His furnaces might he better design
ed, and combustion more perfect, than in the case ° t e 
small consumer, but the total quantity of soot emitted might 
he much greater. Such a limitation would, therefore, work 

unfairly against the large fuel consumer.
At first sight it would seem that the total quantity of 
emitted by any chimney would be the soundest thing 

determines the amount of pollution of thesoot
to limit, since it 
air by soot from a particular source; but on closer examma- 

'tion it appears that this is not really the best basis. What 
we arc concerned with is the total pollution of the air by 
soot due to all chimneys in any particular neighborhood. 
For example, the erection of an electric generating station 
where large quantities of fuel are burned may, by displacing 

who had previously to generate their 
reduction in the amount

(

many small consumers 
own power, actually cause a great 
of soot poured into the air. 
quantity of soot emitted from such a station might be many 
times greater than that previously emitted by any one of 
the smaller power units which it displaced ; in spite of the 
fact that the combustion might be better and the amount of 
soot per ton of fuel burned much less.

What we may reasonably ask for is, that the best and 
smokeless methods of combustion should be used. If

At the same time the total

most
we could, therefore, fix a sound standard which would be 

measure of the efficiency of the methods and anpli-some
ances used from the present point of view, it would work no
hardship against the large fuel consumer.

We come, then, to the conclusion that what is wanted 
is a standard of efficiency of combustion from the smokc-
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good basis of comparison whatever the quantity of fuel 
burnt or diameter of the chimney.

Color.—The measurement of the color of smoke may be 
dismissed as useless, since color bears no relation to quan
tity of soot emitted or evil done by the smoke.

This must clearly take into ac-prevention point of view, 
count the amount of fuel burnt, and, if we could measure 
it, the proportion of the fuel passing out of the chimney as 
soot would be the ideal standard.

It is the aim of engineers to provide a definite quantity 
of air for each pound of coal burnt, hence the amount of 
soot per unit volume of flue gases would vary approximately 
as the amount of soot per unit weight of fuel, when the air 
supply is so regulated to suit the amount of fuel burnt. In 
such cases the measurement of smoke density would be a 
sound basis for comparison as to efficiency of combustion. 
It would also be a fair standard to fix, since it would mea
sure the polluting power of the smoke emitted so far as 
soot is concerned.

I therefore suggest that the word “black” in the present 
standard should be altered to “smoke of a density exceed
ing” some fixed standard. The standard should, however, 
also include a time of emission, and the form suggested 
is “smoke which exceeds a certain density (as measured in 
a way to be determined), and which is emitted for a period 
exceeding so many minutes per hour.”

It is necessary next to consider the question of how the 
smoke is to be measured, since this is an essential part of 
the problem of establishing a sound standard.

We may set ourselves to measure any one of the fol
lowing :—

1. Total quantity of soot emitted in a given time.
2. Weight of soot emitted as percentage of fuel burnt.
3. Density of smoke or weight of soot per unit volume 

of flue gases.
4. Ratio of density to a standard.
5. Color.
6. Opacity, or degree of blackness.
In addition to deciding which of these objects to aim 

at we must keep in view that whatever method is used, 
it must give reasonable accuracy and a fair basis of compari
son between chimney and chimney, or with a standard ; it 
must also be easily applied from outside the factory by a 
single observer.

It may be mentioned here that the standard maximum 
adopted by the Alkalis Act of 1906 for the emission of muri
atic acid in smoke or noxious fumes is one-fifth of a grain 
per cubic foot.

Considering now the various methods of measurement 
referred to above :—

Total Soot Emitted.—This measures the amount of pol
lution by a particular chimney, but takes no account of 
the amount of fuel burnt. As stated previously, it would be 
unfair to limit a large fuel consumer to the same total 
quantity of soot as a small one, even supposing we could 
measure it in a practical way. Its estimation implies access 
to the chimney and at least two measurements—that is, 
density of smoke and volume of flue gases.

Percentage of Fuel Lost as Soot.—To measure the 
weight of soot as a percentage of fuel burnt is open to the 
same objections as the measurement of the total quantity, 
but it implies at least the measurement of density of smoke, 
volume of flue gases, and weight of fuel, 
fair basis for a standard, but is quite impracticable as a 
method for the use of sanitary inspectors.

Density.—A quantitative measure of the density of the 
smoke might be obtained by the filtration method, in which 
the soot from a known volume of smoke is trapped and 
weighed, but it would be too cumbrous for general use. 
Density can also be measured optically, in which 
cess to the chimney or factory would be unnecessary. It 
would give a fair measure of efficiency of the plant, and a

Opacity.—To measure the opacity of a smoke column 
or its degree of blackness, which is the commonly accepted 
method now adopted, is worse than useless, since it is mis
leading, because opacity alone, unless adjusted for thick
ness of column, is neither a measure of the density of smoke 

of the amount of pollution of the air. The smoke from 
different chimneys cannot be fairly compared on this basis 
because of their different diameters, 
such as the Ringlemann or Donkin, measure the opacity 1® 
a crude way ; similarly, photographic methods, by which a 
photograph of the smoke-column is compared with standard

Instruments in

nor

All smoke-charts,

shades, are open to the same objections, 
which smoked glass is matched to the shade of the smoke, 
and in which no adjustment is made for chimney diameter, 
are equally objectionable. In a word, all these methods 
are only useful to compare chimneys of similar diameter, °r 
the smoke from the same chimney at different times ; whe° 
used for general comparison they are misleading.

We are thus reduced to a measurement of smoke density
as the only satisfactory basis to work on. I will, therefor6’ 
go into this method in more detail.

Suppose we can measure the weight of soot in a column 
of smoke 1 sq. ft. in section, and the same length as tbe 
diameter of the chimney.

Let S = weight of soot in such a column. 
V = velocity of flue gases in f.p.s.
D = diameter of chimney in feet.

S
The weight of soot in 1 cu. ft. of smoke will be =

D
and the weight emitted per second—

ttD2 V S
= — D V S,

4 D
or D V S x a constant ; that is, it varies as the volume 
flue gases x the weight of soot per cubic foot. The amount 
of soot emitted will therefore vary directly as the volume 0 ^ 
flue gases, assuming the density to remain constant. Or 1 
we measure only S, the amount of soot emitted will vary aS 
S x V D. If we assume V to be a constant value, tbe 
weight of soot emitted will vary as S x D, and the density 
of the smoke as S 4- D. This shows that the measurement 
of S alone is of little use unless an adjustment is made 
D, and it must be noted that all smoke-charts now in uS® 
measure something which depends on S alone, but negleCts 
D. It also points to the conclusion that with an adjustment 
for D, the measurement of S can be made to give a fa,r 
approximation of the relative weight of soot emitted °r 10 
the density of the smoke.

4 of

for

light
For example, we may compare the degree 

opacity of the smoke with a smoked glass which obstruct- 
as much light as a smoke column of known density arl 
thickness. Suppose, then, we take such a glass °f 
opacity equal to that of a column of smoke of unit tluCv' 
ness and standard density, we might prepare an instrumen 
having several shades of such glass, the lightest being 1 
standard for the smallest chimney, followed by other 
made by superimposing various thicknesses of shade ^ 
corresponding to various thicknesses of smoke column 
chimney-diameter. We could then, by comparing the srn°t0 
at the top of a chimney with such a set, say whether °r 
what extent the standard was being exceeded.

We can measure S indirectly on the basis of the 
obstructed.

It would be a

shad65
I,

cases ac-
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Suppose, for example, the smoked glasses are numbered 
*n the ratio of their thickness, and that No. 1 matches a 
Sm°ke of density G in one-foot column, the density of smoke 
hatching- glass No. N i
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is unlikely that the dense smoke he had seen from outside 
would be permitted to continue for him to measure.

I draw attention to this so that while recognizing the 
difficulties in the way of applying optical methods of mea
surement too much weight should not be given to such 
difficulties
method prevent its use if it fulfils its purpose, and a bet
ter is not forthcoming.

Turning now to a short review of these difficulties, it 
is well to consider what are the factors which influence the 
apparent density of smoke, as" given by an observation 
based upon its degree of blackness ; these are :—

1. The true density of the smoke.
2. Diameter of chimney.

Background of smoke and shade it is compared with.
4. The color of the smoke particles.
5. The size of the smoke particles.
6. The amount and color of the light falling on the 

smoke from the observer’s side.
The direction of the line of vision.

8. Presence or absence of wind. 
q. The observer’s personal factor.
There is not time to discuss each of these in detail, but

be dealt with satisfactorily,

column D feet thick will bein a
N G N

should the presence of drawbacks to a, and can be given! that is, the density will vary as —, 
D D

nor

quantitatively by calibrating shade No. 1 to correspond with 
a known density of smoke in a column one foot thick.

If we attempt to measure the opacity or light cut off by 
fhe smoke, we get a figure which does not bear a simple 
Elation to the smoke density such as is borne by the thick- 
Uess of the smoked glass which matches the smoke. I refer 

this because attempts have been made to measure the 
*skt obstructed 

from
as a basis for comparison between smoke 3-

different chimneys.
Assuming, then, that we can 

e density of smoke by such a method as I have described, 
1 e next step is to fix a certain maximum density which 
must not be exceeded. This could probably be best defined 

Such a density as would, when viewed by transmitted 
alone and in a layer of a certain thickness, permit to 

PaSs through it a certain percentage of the light falling on
With

observe with fair accuracy

7-aS;
tight

it. This might be referred to a standard density. 
’mPTovement in furnaces and appliances for the more per- 
ect combustion of bituminous coal this standard could be 

altered
fr°m the

I may say that 1, 2, and 3 can
probably sufficiently constant not to affect re-4 and 5 are

suits seriously, excluding exceptional cases, 6 is the most 
difficult to deal with, and should be allowed for in making 
observations, 7 can be overcome, to a great extent, by keep
ing the angle which the line of vision makes with the horizon 
fairly constant, 8 would not, as a rule, be a serious obstacle, 
while q is not, I think, of great importance.

Assuming, then, that we have decided on the method 
of measurement to be adopted, and on the type of standard 
to be fixed, the question remains, how is the standard to be 
arrived at? It would seem that this might be done best by 
the appointment of a technical committee, which would make 

certain period, say a year, of certain

fairly what might be expected 
state of knowledge and invention.

so as to represent
current 

II would be then to provide an instrument to 
standard to be easily

necessary
mmble a comparison with such a 
made. The accompanying drawing illustrates one which I 

ave designed to meet the requirements laid down in this 
Paper. This is in the form of a small telescope, having 
. Xe<I in the optical system at a point which may be brought 
jnto the focus of both object-glass and eye-piece, a revolv
es eccentric disc containing a number of graduated smoked 
g asses arranged in cells round the centre.
°n >" fill half of each cell so that by revolving the disc, as 
ach cell with its glass is brought successively into the axis 

^ the telescope, the smoke may be viewed through the open 
a f of the cell and matched to the glass in the other half, 

glasse

The glasses observations over a 
selected representative chimneys, where up-to-date and well- 

installed, and bituminous coal isdesigned furnaces are
A consideration of the results of such observations, 

smoke density and time of emission, should
burnt.
both as to
enable the committee to fix a fair and reasonable standard, 

the density of the smoke, and the time during
The numbered in the ratio of their thickness, 

. a table is provided giving the number of the glass 
Wh'^ml by the diameter of the chimney, and thus a figure 
jjj '["ti is a measure of the density of the smoke, and can be 
Srn e to read the actual weight per cubic foot of soot in the 
th °<e if desired. This necessitates the inspector knowing 
tab ,Chimney diameters in his district ; but these may be 
c U ated once for all. I have found when, in instruments 

Smoke measurement, the smoke is viewed through a 
aperture, as is essential in order not to take in top 
background, that it is impossible to get true results

s areand both as to 
which such density should be permitted.

Time does not admit of a consideration of the reasons 
for and against the legal enforcement of a standard. There 
is not, however, much room for discussion, for the fact that 
a legally-enforced, if unsatisfactory, standard has existed 
for thirty-six years proves that a standard is necessary, and 
that, to be of use, it must be legally enforcable. " The pre
sent standard of “black smoke in such quantity as to be a 
nuisance” has utterly broken down, owing to the impossi
bility of proving to a magistrate’s satisfaction that the 
smoke emitted was literally black, 
that it is now possible to fix a sound and workable standard 
for smoke emiss:on, and to annlv it in a practicable wav.

for
(

smali
much

oh;ng to fbe eye being unable to focus at the same time the 
ape®Ct aPerture and the object ; so that the edges of the 
ape^tUre are hazy and ill-defined. This results in the whole 
t0 • Urf" wben small, being overlaid by a hazy film, due 
irtgsS til-defined1 edges, which film prevents accurate read- 
ture ^ fbe smoke shade.

r“ntaining smoked glasses for comparison, 
a]] o -ere are many difficulties remaining which apnly to 
atjpg. |cal methods of measuring smoke, but before enumer- 
me4these It is well to remind you that we have no other 
acCeSs of attaining our object, since all methods requiring 
tary jnt0 a factory or a chimney are useless from the sani- 
Xvelcorr|St>ect0r’s point of view. It is easy to imagine the 
at the SUch an inspector would get on presenting himself 
to jjj °°r of a factory and announcing that he had come
blven SUre the density of the smoke from the chimney. 

sumipg that he was given access to the chimney, it

I have tried to show

RECENT CHANGES IN STEEL WORKS.The same applies to the aper-

The Canadian Bridge Company have recent’v purchased 
a large stock of shares of the Wm. P. McNeil Company,

Mr. K. XV. Bash has beenNew Glasgow, Nova Scotia, 
appointed vice-president and engineer, and Mr. \V. McNeil 
is the president and manager of the new company. Exten
sive improvements were made to the plant during the past 
year resulting in a well-equipped works for the manufacture 
of structural steelwork and further improvements are antici

Other than the changes notedpated in the near future, 
above, the policy of the company will remain intact.
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the furnaces, and appeared to have stood carriage to that 
point and a drop of io to 20 ft., and aiso subsequent action 
of ice and snow for several weeks, without deterioration ; 
only a few were broken, and but little dust was made.

Metallurgical Comment
T. R. LOUDON, B.A. Sc.

NEW TYPE OF FURNACE.
Correspondence and Discussion Invited

The essential feature of the /Cayley Robinson furnace, 
of which a demonstration was given recently in London, 
E.C., is the gasification of the coal in one chamber and the 
combustion of the gas in another, 
cess having been started by lighting the coal in the ordinary 
vfay, a small quantity of live coke is transferred from the 
fire into the adjacent combustion chamber in which the 
gases are made to circulate eentrifugally by means of a jet 
of steam, and in which, it is claimed, they are completely 
consumed without ash, smoke, or clinker, 
generated from water in a coil of pipes placed in the com
bustion chamber. No actual tests have yet been carried 
out with the furnace, but it is stated that over 75 per cent, 
of the calorific value of the fuel is utilized, and that in a 
kitchen stove, constructed on this system, 1 lb. of coal has 
achieved the same results as are usually obtained with 
about 8 lb. in the ordinary pattern. Experiments are n°w 
being carried out with a view to adapting the principle f°r 
use in locomotives.

‘ THE SCHUMACHER BRIQUETTING PROCESS.*
The gasification pro-

By Prof. Jdsj^/i W. Richards,

Fresh blast-furnace flue dust mixed with from 5 to 10 
per cent, of its weight of magnesium chloride or Calcium 
chloride solution, that is to say, with from 0.25 to 2 per 
cent, of its weight of magnesium chloride or calcium 
chloride, acquires the property of setting within a short 
time, from 15 to 60 min., and forming a hard cemented 
briquette. Alkaline solutions have no action such as de
scribed. When treated in this way the flue dust briquette 
sets very hard, apparently from pure excess of cementing 
and setting power. It is, therefore, possible to mix with 
the flue dust a considerable proportion of inert ore or like 
material, which has no setting powèr by this process. A 
particularly strongly ^cementing flue dust will carry as much 
as three times its weight of fine ore Or the like, and yet 
produce a satisfactorily strong briquette.

The Cambria Steel Company has installed at Johns
town, Pa., a small plant consisting of two presses, with a 
combined capacity of 250 tons of briquettes per day. One 
of the presses is of the mechanical type, with hydraulic 
safety regulator ; the other is a Ronay hydraulic press. The 
first makes briquettes the size of an ordinary firebrick, the 
latter makes briquettes cylindrical in shape, 8 in. long and 
8 in. in diameter and using considerably higher pressures 
than the former.

As seen in operation recently, the warm flue dust from 
the dust catchers was stored in one h'opper, while fine ore, 
containing from 10 to 12 iper cent, of moisture, and quite 
cold, was stored in another hopper. A rotating feeding de
vice formed a stream of these materials, passing it into the 
mixing trough with an ordinary spiral, into which at the 
same time was run a 30 per cent, solution of calcium 
chloride, the flow of which was regulated by a hand valve. 
The trough fed the mixture directly into the hopper of the 
press. The flue dust was warm, approximately at 200 deg. 
F. ; the ore was ice cold ; the solution was cold. The mix
ture fed to the press was just warm to the touch ; the bricks 
going from the press were decidedly hot and steaming, and 
where loaded into the car they were quite hot to the touch 
and steamed vigorously. This heating of the mixture as 
soon as compressed into briquettes is a characteristic of the 
process, and is an index of the rapid chemical reaction tak
ing place which results in the cementing of the material.

The flue dust carries 18 to 20 per cent, of coke, which 
is all carried into the mixture, the mixture being 70 of ore 
to 30 of flue dust. There is from 5.5 to 6 per cent, of coke 
in a finished briquette. The saving of this coke, 20 per 
cent, in weight of the flue dust used, represents sufficient 
value to pay for the entire cost of the briquetting of t,he 
dust.

The steam is

EFFECT OF HEAVY LOADING AND COLD ON 
RAILS.*

The 4%-in. 65-lb. section of the New York Central & 
Hudson River Railroad, in service 8% years in the Fourth 
Avenue tunnel in New York ’City, carried 51,000,000 tons 
with a loss of about % in. in depth of the metal upon the 
head of the rail. This was an English make of rail with 
a heavy base and thin head. The 5-in. 80-lb. section which 
replaced this section was in service eight years and carrie 
65,000,000 tons with a loss of about Rs in. of metal upon the 
head before it was removed. The 6-in. 100-lb. New Yor-v 
Central section, which was rolled in 1892, and replaced the 
5-in. 80-lb. section, was removed in July, 1899, carried 95*'

The loss of metal000,000 tons and is still in yard service, 
on the top of the tunnel was about twice as rapid as it waS 
from the same tonnage.

The 6-in. 100-lb. section of rail in 1895 of 0.06 phos
phorus and 0.65 in carbon on the “inbound main” frorn

loss1895 until August, 1907, carried 375,000,000 tons with a 
of about l/i in. in depth on the head of the rail.

The light earlier sections could carry from 60,000,000 
to 75,000,000 tons before they were rough and unsuitable f°r 
passenger traffic, and when in a location where the tonnaff® 
was only 250,000 to 500,000 tons per month, would last ^ 
the track many years. The heavier sections which replace 
the light ones carried much greater tonnages from the 
crease in the density of traffic. Their larger area of m 
also gave them a capacity for greater tonnages.

The 100-lb. rails in the Fourth Avenue tunnel at 
present time carry daily from 150 to 200 train movement^ 
The tonnage per month is in some places nearly as 
as the light rails were subjected to in one or two yea 
service.

in-
etal

rs'

fromTable 1 shows the increase in freight ton-miles 
1890 to 1900, nearly doubled, while it trebled for i910' Q 

It has been stated that the former rails seem to last ^ 
well due to the elimination of the poorer quality of ra’ls j 
the service in the track. The older rails were cold r° 
by the light wheel loads until the surface was sufficifn

As to physical properties, a briquette made of flue dust, 
tested by the author, absorbed 11.5 per cent, of its weight 
of water, representing 27 per cent, of voids, a very satis
factory porosity. Several hundred tons of these briquettes 
were already in the ordinary furnace bins, ready for use in

Dr- P'
* From report of Am. Railway Eng. Assoc, by 

H. Dudley.
* Abstract of paper read before the recent meeting of 

the American Institute of Mining Engineers. À



April 18, THE CANADIAN ENGINEER1912. 557
hardened
creased abrasion. New rails of the same section and prac- 
tically the same physical properties would, when subjected 

heavier wheel loads, lose more of the metal by wear, be- 
*e the surface was rolled as hard as the former sections, 

and their rate would be much faster.
Dr. Dudley states that it is not considered advisable at the 

Present time to make the composition of the rails which are 
t° be subjected to the present heavy wheel loads so hard 
that

the passing wheels. It is better to make the physical 
Properties of the rails such that a slight flow of the metal 

. j take place under the various worn wheel treads which

to bear the recent heavier loads without much in- each revolution and for high speed trains with great rapidity, 
consequently the accumulated tonnage on the tires and 
wheels enlarges according to the distance run.

First, the direct one which affects the metal, decreas
ing its ductility, but increasing- its tensile strength, elastic 
limits and modulus of elasticity to a slight extent and mak
ing it more sensitive to shocks.

Second, indirect effect by contraction of the metal which 
may set up the tensile stresses of some magnitude in the 
rails before the ends rend in the splice bars. The intensity 
of this effect on the rails is greater in countries subject to 
temperatures near or below zero, and subject to cold waves 
from the north, where the temperatures fall, many degrees 
below zero or fall in a short time and continue cold for a 
few days until broken by a warm wave from a tropical 
climate.

at first they will entirely resist the cold rolling effect

Will run over the rails, and in this way the surface will ac- 
onirnodate itself to the average treads passing over the 

ac*s, the surface becoming gradually hard, and in a short 
e the flow of metal is pracitcally arrested.
In rails which are too soft the surface may be worn 

away by the wheel loads before 
hardened for

The experience of the railroads in the Northern and 
Western States this winter is more severe than ever before. 
Rails which have heretofore been quite free from breakages 
have been rendered mor susceptible to the wheel effects of 
the passing trains and a larger number broken than ever 
before reported, 
render the rails more ductile or of greater tenacity and 
toughness to withstand the shock of passing wheels in tem
peratures of from 20 to 40 deg. below zero.

The service tests of rails of large ductility or tenacity 
and toughness of metal in large tonnages, scattered in many 
States, show during the past winter an almost entire free
dom from breakages and indicate that much has already 
been accomplished, 
chemical composition to determine what ductility or tough
ness may be secured when the steel is properly purified in 
the bath, and thus increase the factor of safety in the out
put of the rails.

it becomes sufficiently 
the long wear or the drivers slip on the rails, 

c ucing a layer so hard as to require their removal from 
th« track.

Such conditions have been studied toThe mileage shown for 1830 to 1850 had been construct- 
mostly with strap iron rails.

‘°7o 
fails.
With

The mileage for 1850 to 
Was mostly iron rails, though about one-fifth was steel 

The mileage for 1880 was more than one-half laid 
steel rails, while in that shown for 1890, 1900 and 1910 

mileage would be mostly steel.the
It would have been

...^0ssible to have constructed the mileage shown for 1910 
without
United
which

im

the invention of Bessemer steel.
States about 40,000,000 tons of steel in the track, of 

2> 500,000 tons are of the basic open-hearth steel, 
asic Bessemer steel and basic open-hearth steels are 
abroad in Germany, England, also in Africa, and the 
°n the rails under their light wheel loads, particularly

We have in the It is now possible from a definite

Used 
Wear
th t*1C curves, is stated to be much more rapid than desired. 

The *n our Nmthern states and Canada. They use 
lùgh tetnI>eratures in those countries do not fall as low as 
C0Un« carbon rails in France as a rule than we do in this 
mu rry. wAh excellent effect. Their wheel loads are also 
pe . lighter- and they maintain their rotundity for a longer 
atl(j j than the -wheels here under our heavier wheel loads

It seems that to most engineers of maintenance of way 
who are n-ot conversant fully with the actual steps of the 
different processes of manufacture, a specification for 
chemical composition and a few subsequent tests for quality
would be sufficient to secure rails to withstand the present 
service.- This is by no means the case, for it is only by 
a knowledge of the manufacture of the steel and its subse
quent use in the track that one obtains the requisite know
ledge to provide for the various conditions of service to 
which rails are subjected.

ng distance runs, 
thos De t*le problems confronting the railroads to-day in 
bg]^6 ^tates where the temperatures fall to 20 and 40 deg. 

zer° is to secure a sufficiently homogeneous metal in 
33 and 36 in. wheels for the entire circumference of the 

^ wheel tread to maintain its rotundity. The 36-in.
stat; S make 560.2 revolutions per mile, and with their 
tread *°a<* °I 5 tons, the accumulated tonnage upon the 
mil„ t'le tire or wheel would amount to 2801 tons for each 

ie Which it 
The lo

It is the duty of users of rail to advise the manu
facturers of the type and, as far as possible, the cause of 
failures and breakages of rails in the tracks. The gather
ing of statistics of rail failures of the past few years and 
discussing them with the manufacturers has resulted in a 
co-operation to improve the quality of the output of rails.

It must be remembered that with the present wheel 
loads and high speeds of the train movements the time 
factor for reversal of the stresses under the wheels and in 
the wheel spacing has been materially shortened by the 
present schedules. The wheel loads also require stresses 
of large magnitude to be distributed in a shorter time than 
was necessary with slower speeds and lesser wheel loads.

the
tir

runs.
comotive drivers of 79 in. in diameter make 255.3 

°ns Per mile. The Pacific type engines have static 
°f M-3 tons per driver, consequently the static load 

run upon the metal is 3,651 tons. These figures 
- to show that their tonnage upçn each portion 

earing surface on the tread repeats the load for

,rev°luti 
°ads

Per mileare
Efficient

0f the

Table 1.—Miles of Track and Tonnage.
i860. 1870. 1880. 1890.1830. 1840. 1850. 1900.

,„yards 
Mile

igiO.
operated exclusive of side tracks, 
- and terminals ...............................

*011* °f a11 tracks ........ ..............................
Pa_ °I freight one mile.............................
Lew60*"8 one mile ...................................

°fc°motive

Preight

23 2,818 9,021 30,626 52,922 93,296 163,597
199,875 

— 76,207,047
.... 11,847,785

192,556
258,784

141,599,159
16,039,007

239,652
349,159

255,528,643
33,949,936

T

weights without tenders(tons) ----- 1,265,880
----- 19,288,301

2,023,702
37,210,720

4,271,000
74,043,000cars—total capacity (tons)



While the most strenuous efforts are being made to 
utilize the slightest improvements in the efficiency of power 
plants—steam engines and gas engines—with, a view lo 
economizing fuel, and great saving is being effected in this 

extended employment of waste-heat plant, 
increasing the efficiency of furnaces by 

heat is comparatively neglected. In 
heat is used for

respect by the 
the question of 
utilizing their waste
smelting works it is true that the waste .
steam raising; but even then the gases pass away into the 
chimney stack at shch a high temperature that the waste of 
heat is enormous. Apart from this, however, the utilization 

heat from open-hearth furnaces is a matter de-
of the waste 
serving consideration. 

The gases leave the open-hearth furnace at a tem
perature of 600 to 700 deg. C., which entails a very great 
loss of heat, and considerably lowers the total efficiency of 
the plant According to F. Mayer, the heat balance o t e 
open-bearth furnace plant is approximately as follows, ex- 

of the total heat generated by the
Per cent.

pressed in percentages 
coal consumed :—
Total net useful effect
Losses by radiation from furnace and producers-----  29
Loss of heat in the waste gases........................................ 31
Combustible matter in producer cinders.......................
Loss by radiation from producer....,.............. .............. 1

27

IOO

It is evident, therefore, that the useful effect of the 
whole plant could be considerably increased by an improve
ment in the utilization of the very high losses sustained in

are available for 
for utilization in

the waste gases ; but at present, no means 
recovering the waste heat from the gases 
the furnace plant itself.

The idea which first suggests itself, namely, increasing 
the size of the producers so as to obtain a higher degree of 
pteliminary heating of the gas and air, and thus utilize the 
heat of the waste gases more effectually, is impracticable, 
because the pre-heating already raises the gas and air tem
peratures to that of the waste gases, and therefore cannot 
be improved upon. Consequently, the only course open for 
the time being is to utilize for extraneous purposes any 

heat that is capable of being recovered, steam raisingwaste
being the most important to be considered.

In utilizing the waste heat of the gases so as to lower 
their temperature from 600—700 to 3°° deg. C., about 1M 
tons of steam, at a pressure of 146 lbs., could be raised per 
hour from a 34+0 35~ton open-hearth furnace, consuming 
27 ewts. of coal, with a heating value of 7,200 calories, 
suming 1 lb. of coal to produce 8 lbs. of steam, and that 
the steam would be utilized day and night for 300 days in 
the year, this would correspond, in the case of the above 
furnace, to a saving of 4% cwts. of coal per hour, or, with 
coal at 16s. per ton, to an annual saving of £1,330. 
saving of coal, amounting to 16.7 per cent, of the total con
sumption, would amend the heat balance as follows :—

Per cent.

As-

This

27+16.7 = 43.7 
29.0

31 0—16.7= 14.3

Total useful effect 
Losses by radiation from furnace and producers..
Loss in waste gases ............................................
Combustible matter in producer cinders 
Loss by radiation from producer ............

3-o
10.0

100.0
* Iron and Coal Trades’ Review.

UTILIZING THE WASTE HEAT OF THE OPEN- 
HEARTH FURNACE.*

A. Pfoser.

The total efficiency of the open-hearth steel plant is thus 
improved to the extent of 16.7 per cent, by the provision of

a waste-heat boiler.
It is essential that the furnace draft should not be in

terfered with in the slightest degree by the interposition of 
such a 'boiler, the production of steel being the main factor 
in the working of the furnace. Consequently, the chimney 
stack must be able to produce the same draft in the furnace 
as before, in spite of the frictional resistance opposed by 
the boiler surfaces to the passage of the gases; and the 
fulfilment of this condition will necessitate an increase in 
the height of the stack. In many cases this increase wi 
be too great to be obtained with the existing stack, an 

stack will have to be built, or artificial draft
recouped

of an

either a new
created. In either case, the initial outlay will be 
in 1% to 2 years. With artificial draft, the provision 
economizer behind the waste-heat boiler will enable the tem 

to be reduced to 150—200 deg. C., t u-perature of the gases 
increasing the output of steam by about 20 per cent.

METALLURGICAL INVESTIGATIONS.

The work in the Metallurgical Department of the a 
tional Physical Laboratory, London, during the last year- 

continuation of the study of the alloys of alurm^included a
ium with zinc and with zinc and copper together; the m 
lography of steel at high temperatures; the melting P01^ 
of iron ; the effects of strain at high temperaturea ^ 
brittleness in steel. In some tests on the inflammability 
flake charcoal the material was tested under various con ^ 
tions of air supply, from 5 to 62 cubic feet a minute iox 
cubic foot of charcoal; and it was found that spontané 
combustion occurred when the temperature reached r ^ 
96 to no deg. C., according to the air supply, but that 
lower temperatures there was no sign of spontaneous e 

of Lloyd’s Register the effect of e-
ce H1,ing. At the request

posing the charcoal to a current of air containing 5 per 
of sulphurous acid gas was also tried, and the very 
result was obtained that even at the ordinary tempera 
(18 deg. C.) spontaneous combustion occurred when 
charcoal had been exposed to a current of such air ' .
hours. These experiments show clearly the danger " * 
is involved in using this gas for disinfecting purposes^

startling 
ture

places where charcoal is used in the walls. The 
of decayed wood has also been studied from the pom 
view of spontaneous combustion, but so far as the sarn|eS5 
yet tested are concerned this material appears markedly 

inflammable than charcoal.

of

MINING ACCIDENTS IN ONTARIO.

of mineS' 
in 1911’

A report by E. T. iCorkill, provincial inspector 
issued by the Ontario Bureau of Mines, shows that

were killed in accidents at mines, métallo^ if.»1
49 men
works and quarries regulated by the Mining Act.

The

number of men killed and injured is distributed as foil6
; metallurgical works.Mines, 36 killed and 86 injured 

killed and 25 injured; quarries, 4 killed.
The number of men employed at mines is aPP

,roxi-
per8zmately 9,423, so that the ratio of men killed was 3- 

The causes of fatalities underground were :
p-all5 ,

1,000.
of ground, 2; shaft accidents, 8; explosive accidents, ^
miscellaneous, 7. Of the three men killed on the sut

show
ai>d

caiised

16;

2 were the victims of an explosion. These figures 
marked decrease in the accidents from falls of grounc
in surface casualities, but a large increase in those 
by explosives.
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The following classification distributes the responsi- 

% for the causes of the fatal mine accidents : 
angers inherent 

‘he mine

Calgary, Alta.—Construction work on a new subway 
under the Canadian Pacific Railway tracks has been started. 
This subway is on Ninth Avenue East.

Vancouver, B.C.—The architects of this city are now 
making plans for an exhibition of their works. The display 
will be composed of line and wash drawings, photographs 
and models, and will, in all probability, be held in the 
Pacific Building. Mr. N. A. Leech is president of the 
association.

Montreal, P.Q.—The Canadian Autobus Company have 
made a proposition to the city council of Montreal regarding 
the inauguration of a line of cars on the streets of this city.

Ottawa, Ont.—The new intake pipe was in operation on 
April gth last. A decided increase in the water pressure 
was noticed.

Hull P.Q.—A report states that the average daily water 
consumption in this city is 1,800,000 gallons, and the average 
amount pumped about three million gallons. The difference 
is supposed to be due to leaks in the mains. The individual 
consumption of water in this city is 166.66 gallons per day.

Regina, Sask.—The Regina Engineering Society has 
been formed. Mr. A. J. McPherson, late city commissioner, 
is president of the new organization. The organization has 
as its members nearly every engineer in the city, and it is 
proposed to take steps in the near future for the formation 
of a provincial body. The following list of officers will 
form the executive of the organization until the annual 
meeting, which will be held in November : First vice-presi
dent, H. S. Carpenter ; second vice-president, L. A. Thorn
ton ; secretary, J. A. Gibson ; corresponding secretary, R. 
O. Wynne-Roberts ; treasurer, R. M. Blackburn ; librarian, 
E. J. Wenger.

Due to
in the work, 10; arising out of defects in

workings, 10 ; due to fault of fellow workman, 2 ;
Of the 86 non-fataldue to fault of injured person, 14. 

that L'ntS) 12 were due to explosives. The inspector notes 
at the provisions of the mining regulations most fre- 

,qUen% broken 
ttse of by the workmen are those referring to the

explosives.

STRIKES DURING FEBRUARY.
The strike situation in Canada continues on the whole 

of °,ra*de according to the .latest reports of the Department 
ab°r. Few disputes of importance occurred during 

y> the one affecting most employees being that of 
QOTnC °ak and garment workers in the employ of T. Eaton 
WerePany. Toronto and Montreal. About 600 employees 
stfjj: aff®cted by this dispute. Altogether there were twelve 
firrn^"S ‘n existence during February affecting about 50 
days an<* 1)200 employees. The loss of time in working 
’ Was approximately 10,000, compared with 12,000 days 

same cause during January, and over 32,000 
st in February, 1911. Eight strikes remained in 

Ce at the close of the month.

fa

lost from the
days lo
exist

University OF TORONTO ENGINEERING 
ALUMNI.

Thece was a very successful and enthusiastic gathering 
the p niversity Club, Vancouver, B.C., on March 30th, of 
Uacifi nRlneer'n8' Alumni of the University of Toronto, 
orgarJ C°ast branch. This branch of the society 
itig re ed, ta "V ancouver in January last, the membership be- 
£ineeriStriCte<J t0 graduates and undergraduates of the 
School*1'^ faCulty of the University of Toronto and the old 

Sn ° Rract'cal Science, to the number of about fifty, 
üd f*"- 08 ^rom a number of prominent engineers 

^outlet) - ’n funut'on- Among them were Mr. James 11. 
Wh0 re y,’. chief engineer of the Great Northern Railway, 

_0 onP led to the toast of the “Old School,” of which he 
Presiden °f the first graduates. Mr. E. B. Her.mon, the 
S*0tV’ M rep^ed to the toast “The Engineering Profes- 
CivJi p1 A. Clement to “The Canadian Society of
Minin n5lneers>” Mr- R- A. Thomson to “The Canadian 
^°rth ,, nstitute,” Mr. George Haynes, city engineer of 

gusti ancouver. to “Municipal Engineering” ; Mr. A. P. 
Jatries rl6 t0 “The British Columbia Land Surveyors” ; Mr. 
Jones artney to “The Electric Engineers” ; Mr. L. E. 
attd j^nd Air. F. T. Smith to “The University of Toronto,” 
‘“tUruy1 ^ A- MacKenzie to “The General Engineering 
‘‘The i°f t.lle University of Toronto” ; Mr. F. Broadfoot to 
^acken2yer*Can Socxety of Civil Engineers,” and Mr. J. A. 
Air. p .le to “The American Society of Mining Engineers” ;

The 6 and Mr. Broadfoot to “Athletics.” 
pluh py Urnni memorialized the occasion in the University 

Versjt Presenting to the club a handsome picture of the 
Maiden/ °f Toronto> main building. Dr. Wilson, the 
Speehh *he club, accepted the gift in an appropriate

at th

was

en- . ' ■ ;
PERSONAL.

Mr. H. L. Thompson, of Vancouver, has been appointed 
construction engineer for the municipality of Burnaby, B.C.

Mr, I. F. Wtllsie has resigned his position as city en
gineer for the municipality of London, Ont.

Mr. Harry F. Clayton has been appointed vice-president 
and general manager of the Canadian Boving Company, 
Limited. The head offices of this company are in Toronto.

Mr. A. J. McPherson has resigned his position as city 
commissioner of the city of Regina, and will consider the 
appointment of chairman of the new Highway Commission 
of Saskatchewan.

Mr. John Callaghan, of Winnipeg, Man., has been ap
pointed chief engineer of the Pacific Great Eastern Railway 
and assistant to Mr. B. B. Kelliher, of the Grand Trunk 
Pacific.

iticl were

w3s

Au

Al

OBITUARY.

A well known trade journalist in the person of Mr. Ivan 
Macdonald has passed away, 
founder and for a time managing editor of “Construction,” 
a journal that devoted its talents to the architectural de- 

Mr. Macdonald was a Canadian, and had been en-

Mr. Macdonald was theUp;

ment.
gaged in editorial work for some years. His death was due 
to pneumonia. He was thirty years of age.ENGINEERING notes.

f>tllPl0ye( a’ Sask.—During work on the pump well several 
A five_incS of ‘he city accidentally located a, water gusher 
lqp’d ov 1 P'Pe was laid down and the pressure forced the 
^titid. Cr t^le end of the pipe which was left clear of the 
tcnsion An eight-inch pipe was added, forming an ex- 
^re was a')0ut eight feet above ground level, and the pres
se 0Vc Sxithtient to cause the water to flow with some 

apd ip l'le toP ‘his. An investigation will be held, 
'vater niean time it is hoped that an additional source 

Upp,y has been located.

MEETINGS.

AMERICAN INSTITUTE OF CONSULTING ENGINEERS

The members of the above institute met in the 
of the Engineers’ Club, West 40th Street, New York City, 
on Wednesday evening, April 17th, to discuss the question 
of “Engineer Commissioners.” This discussion took place 
after an enjoyable dinner had been served.

rooms



Volume 22.THE CANADIAN ENGINEER560
CANADIAN TECHNICAL SOCIETIESTHE SCIENTIFIC CLUB OF WINNIPEG. LangALBERTA ASSOCIATION OF ARCHITECTS.—President, G. M. 

Secretary, L. M. Gotch, Calgary, Alta.
ASSOCIATION OF SASKATCHEWAN LAND SURVEYORS— Presiden • 

J. L. R. Parsons, Regina ; Secretary-Treasurer, M. B. Weeks, Regina.
ASTRONOMICAL SOCIETY OF SASKATCHEWAN—President, N. 

Murchy : Secretary, Mr. McClung, Regina.

The annual meeting of the above was held in Winnipeg
The secretaries reported thaton Tuesday, April 2nd last, 

during the year 11 ordinary meetings had been held, at which
Of these, 7 belonged

JIC-

18 -communications had been made, 
to the physical and chemical division of natural science, and 
11 to the biological division. The following committee was 
elected for the ensuing session : Hon. treasurer, Prof. Parker ; 
hon. secretaries, Prof. Vincent, A. T. -Cameron; additional 
members of committee, Principal Bletcher, Prof. Evatt, R. 
T. Hodgson, Dr. Lee-ming, Dr. McClung and Dr. Torrance.

BRITISH COLUMBIA LAND SURVEYORS' ASSOCIATION—President-
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.

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

CANADIAN CEMENT AND CONCRETE ASSOCIATION—President, 
Gillespie, Toronto, Ont. ; Secretary-Treasurer, Wm. Snaith, 57 Adelaide »L

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

CANADIAN ELECTRICAL ASSOCIATION—President. N. W. Ryerso11 
Niagara Falls ; Secretary, T. S. Young, Canadian Electrical News, Toronto-

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

CENTRAL RAILWAY CLUB MEETING.
Van-

Nearly two hundred attended the annual banquet of the 
Central Railway and Engineers’ Club at the Walker House, 
Toronto, April 8th. The president, Mr. James Bannon, 
presided. Amongst those who spoke to the various toasts 
were: Dean Galbraith of the University of Toronto, Aid. 
Alfred Maguire and President Willis -Chipman of the En
gineers’ Club.

couver.
Hewit, Gençr»CANADIAN GAS ASSOCIATION—President, Arthur 

Manager Consumers’ Gas Company, Toronto; J. Keillor, Secretary-irea 
Hamilton, Ont- . 0t,

CANADIAN INDEPENDENT TELEPHONE ASSOCIATION—Pres' 21
Secretary-Treasurer, Francis Dagfe5YV. Doan, M.D., Harrietsville, Ont. ; 

Richmond Street West, Toronto.
CANADIAN MINING INSTITUTE—Windsor Hotel, Montreal. PreS'd6^, 

Dr. A. E. Barlow, Montreal; Secretary. H. Mortimer Lamb, Windsor 
Montreal. <j0n,

CANADIAN PEAT SOCIETY—President, J. McWilliam, M.D., Lon.ng] 
Ont.; Secretary-Treasurer, Arthur J. Forward, B.A., 22 Castle rs 
Ottawa, Ont. pr.

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

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

CANADIAN STREET RAILWAY ASSOCIATION—President, D.
Manager, Montreal Street Railway; Secretary, Acton Burrows, 70 Bona 
Toronto. perfl°'ff'

CANADIAN SOCIETY OF FOREST ENGINEERS—President, Dr- £ —. 
Toronto. ; Secretary, F. W. H. Jacombe, Department of the Interior, un

Presésday

COMING MEETINGS.
CANADIAN INSTITUTE.—198 College Street, Toronto. Saturday Evening 

Lectures, 8 p.m. April 20th—’* Chemical Interpretations of Vital Phenomena,” 
illustrated. Prof. Leathes. Toronto Univerity. April. 27th—“ Early Economic 
History of Canada," S. A. Cudmore. Toronto University. Nominations. _ 

THE CLEVELAND ENGINEERING SOCIETY—Special Meeting,Tuesday, 
April 23rd, 1912, Chamber of Commerce Bldg., Cleveland, O. "Steel and its 
Heat Treatment" (Illustrated), by Robt. R. Abbott, Metallurgical Engineer, The 
Peerless Motor Car Co. F. W. Ballard, Secretary. —_

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.

CENTRAL RAILWAY AND ENGINEERING CLUB—Toronto.
G. Baldwin ; Secretary, C. L. Worth, 409 Union Station. Meets third 
each month except June, July and August. Otta",al

Sedet'
DOMINION LAND SURVEYORS—President, Mr. R. A. Belanger, 

Secretary-Treasurer, E. M. Dennis, Dept, of the Interior, Ottawa.
EDMONTON ENGINEERING SOCIETY.—President, J. Chalmers; 
B. F. Mitchell, City Engineer’s Office, Edmonton, Alberta.

UNIVERSITY—President,
S’ary.

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

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

ENGINEERS* CLUB OF TORONTO.-96 King Street 
Willis Chipman ; Secretary, R. B. Wolsey. Meeting every Thursday 
during the fall and winter months. #gpP’

INSTITUTION OF ELECTRICAL ENGINEERS—President, I)rcecret^' 
Secretary, P. F. Rowell, Victoria Embankment. London, W.C. ;
Treasurer for Canada, Lawford Grant, Power Building, Montreal, tine-

ENGINEERING SOCIETIES. 9 Beaver

West.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 Wednesdays of fall and winter months; on other Wednes
day nights in month there are informal or business meetings,

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

;

. gd*»!
INSTITUTION OF MINING AND METALLURGY— Presided- o

Taylor; Secretary, C. McDermid, London, England. Canadian j*1 ^ M1'1 
Council Prof. F. D. Adams, J. B. Porter, H. E. T. Haultain and W- 
and Messrs W. H. Trewartha-James and J. B. Tyrrell.

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

MANITOBA LAND SURVEYORS—President, George McPhiU'P5’ 
ary-Treasurer, C. G. Chataway, Winnipeg, Man.

NOVA SCOTIA MINING SOCIETY—President, T. J. Brown, Sydne> 
c. B. ; Secretary, A. A. Hayward. t j, N-

NOVA SCOTIA SOCIETY OF ENGINEERS, HALIFAX—
MacKenzie; Secretary, A. R. McCleave, Assistant Road Commissio 
Halifax, N.S. T presi^v;

ONTARIO PROVINCIAL GOOD ROADS ASSOCIATION.
Major. T. L. Kennedy; Hon. Secretary-Treasurer, J. E- Farew 
Secretary-Treasurer, G. S- Henry, Oriole. - gpei^'

ONTARIO LAND SURVEYORS’ ASSOCIATION.—President, T.
Toronto ; Secretary, Killaly Gamble, 703 Temple Building, Toronto. ^ poo^'

THE PEAT ASSOCIATION OF CANADA—Secretary, Wm- 
New Drawer, 2263, Main P.O., Montreal. gec^^'

PROVINCE OF QUEBEC ASSOCIATION OF ARCHITECTS—
J. E. Ganier, No. 5. Beaver Hall Square, Montreal. p.e6'n‘

REGINA ENGINEERING SOCIETY—President, A. J. McPhers • g
Secretary, J. A. Gibson, 2429 Victoria Avenue, Regina. dent.

ROYAL ARCHITECTURAL INSTITUTE OF CANADA—5. 
Baker, F.R.I.B.A., Toronto, Ont. ; Hon. Secretary, Alcide Chausse,
Hall Square, Montreal, Que. 5tetf*r

ROYAL ASTRONOMICAL SOCIETY—President, Prof. Louis ■ 
Toronto; Secretary, J.R. Collins, Toronto. presidefl '

SOCIETY OF CHEMICAL INDUSTRY—Dr. A. McGill. Ottawa.
Alfred Burton, Toronto, Secretary.

UNDERGRADUATE SOCIETY OF APPLIED SCIENCE,
VERS1TY.—President, J. P. McRae ; Secretary, H. F. Cole. jent»

WESTERN CANADA IRRIGATION ASSOCIATION—Presl 1
Pierce, Calgary ; Secretary-Treasurer, John T. Hall, Brandon, *

WESTERN CANADA RAILWAY CLUB—President, R. ***
W. H. Rosevear, 115 Phœnix Block, Winnipeg. Man. Second 
June, July and August, at Winnipeg.

smoK*

SeCet'

Mine5'

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. MacIntyre; 
Addrses 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 RURAL 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.
„ Y-!ON.;OF NOVA SCOTIA MUNICIPALITIES—President, Mr. A. S. 
MacMillan, Warden, Antigonish, N.S, ; Secretary, A. Roberts, Bridgewater, N.S.

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

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

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

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

-i4
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Toronto, Ont., circular brick 
sewer .....................................

Toronto, Ont., storm overflow
sewer ................................. .. .Apr. 23.

Toronto, Ont., concrete walks ..Apr. ig.
Vancouver, B.C., pumping en

gine, hose wagon, etc............ May 2.
Winnipeg, Man., machine shop. .Apr. 18.
Yoikton, Sask., school building.Apr. 22.

Apr. 23. Apr. 11.

Apr. ii. 
Mar. 28.

Apr. ii. 
Mar. 28. 
Apr. ii.

TENDERS.

Brandon Man.—Tenders will be received bv the City 
Clerk, Brandon, until noon of April 18th, 1912, for the supply 
of 4,000 bbls. of best quality Portland cement to be delivered 
f.o.b. cars, Brandon. R. E. Speakman, City Engineer.

C,a,lgar5'’ Alta.—Tenders will be received by A. S. Daw
son, Chief Engineer Canadian Pacific Railway, Calgary, up
BM°°rS t°f ISÎ,\ 1912’ f°r. approximately 4,250,000 feet 
B M. of timber, and 80,000 cubic yards of excavation. (See 
advertisement in Canadian Engineer. )
... .For,t William> Ont.—Tenders will be received by the 
Works Committee at the office of the City Clerk up to 15tha K&s si ssftsrs. is2s$

High River, Alta.—Tenders will be received by the Secre- 
ing^wo’rks5-1—r’ UnU 8 P"m"’ Apnl 3°th> lgl2> for the follow-

Contract “A”—Labor laying water mains 
“C”—Furnishing materials for ; 

tower.
O burnishing C.I. water pipes and special 

mgs.
u “E”—Furnishing fire hydrants, gate valves, etc.

U Labor on main outfall sewer.
„ ‘1‘S”rFT-Urnish1ing sewer Pipe® and junctions.

W —Furnishing 4,500 ft. of 12-inch wooden pipe.
Tenders will be called shortly for power house, machinery and 
sewage disposal works. y

Plans and specifications at the office of the Engineers, 
Toronto and Winnipeg, and at the Town Hall, High River]
Engineers A" WallaCe’ Esq'> May°r- Chipman and Power,

Kerrisdale, B.C.—The Corporation of the Municipality 
of Point Grey is prepared to receive tenders up to April 20th 
1912, for the construction of outfall sewer, main sewers’ 
laterals, manholes and other relative works in the Kerrisdale 
district. Particulars may be obtained from Mr. D W Tohn 
ston Municipal Engineer, Municipal Hall, Kerrisdale. H 
Floyd, Clerk, Municipal Council, Kerrisdale.

Moose Jaw, Sask—Tenders will be received by the City 
Commissioners until noon April 30th, 1912, for the construc- 
pP”.fiof p remf°rced concrete subway under the Canadian 
Pacific Railway Company’s tracks on Eleventh Avenue 
Plans, etc., at the office of the City Engineer or City Clerk 
Moose Jaw. (See advt. in Canadian Engineer).

Moose Jaw, Sask—Tenders will be) received until April 
24th, 1912, for the erection of a Public Library Building in 
Crescent Park m the city of Moose Jaw. Plans, etc., can be 
obtained from Messrs. Reid & MacAlpine, Architects, Howden
Board’. Moose Jaw] ^ ^ Hea1’ SeCretary' Public Libra^

. sewers, 
erecting water

cast-

PLANS AND SPECIFICATIONS ON FILE.

The following Plans (P. ) and Specifications (S.) are on 
file for reference only unless otherwise noted at the office of 
ifie Canadian Engineer, 62 Church Street, Toronto :—

Noted in issue of
4-15 Cement sidewalks, Battleford, Sask. .. (P. & S.)
4-30 Tunnel sewer, Edmonton, Alta......................... (S.) 4-4
4-30 Subway, Saskatoon, Sask....................... (P. & S.) 4-18
4-30 Trunk sewer, Edmonton, Alta...........................(S.) 4-11

(Battleford and Saskatoon plans and specifications 
°n. file at The Canadian Engineer Office, 820 Union Bank 
■Building, Winnipeg. )

Bids close
4-4

are

TENDERS PENDING.

In Addition to Those in this Issue.

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

Tenders
Close.Place

Arborg, Man., school house ....May 1.
'y View, N.S., lifeboat house

and dwelling ...........................
£ary, Alta., bridge, Strath- 
uona ............

of Work. Issue of. Page. 
Apr. ii.

Apr. 11.

59

Apr. 30. 

Apr. 22.

60Cal

Apr. 11. 59CalSiary, Alta., concrete struc-
r tures .......................................

a Sary, Alta., designs for aque-
£ , duct .......................................
jUrnonton, Alta., tunnel sewer . .Apr. 30. 
g nionton, Alta., trunk sewer ..Apr. 30.

Sex> Ont., post office and cus- 
h toms fitting's 
10‘land Island, B.C., light-
j. nouse .....................................

Ut*e Pines, Sask., school house,
L etc.
lVL)tlti0n’ Ont., cast iron pipe..........
î^dunald, Man., grading........ Apr. 24.

*e Jaw, Sask., water-tube
Mun °llers> etc.................................

,Cey. Ont., alterations to In-
Ottn UStr’a* School ......................May. 1.
Otta^a’ Ont., steel tug .......... Apr. 22.

t a» Ont., improvements to

SS,'kSystem ....................................Apr. 18.
PointCton’ B.C., power station. .Apr. 18.

7 Atkihson, B.C., 
j, tower

vo rey> B.C., plans for uni-
VinrSlty

ga> Sask., electric supplies
Peg-;n C' 1 to 5 ........ ^.....................

v a’ Sask., electric supplies, 
c- 6 to 9.................................

Eratfn°jn’ Sask., sewer pipe ..Apr. 19. 
n ^Urv ’ Ont., pnvement ..
i"’an Ont., sewers, etc..........Apr. 17.
^t. 7Ver’ Mnn-i steel bridge.Apr. 22.
> irrJj.et> Man., draining and 
10rosn auing
> thpj Ont., St. Alban’s Ca- 
r°rt>ntldral
„ .?tO, Q -
^orntlQn nt-

°nt0 n.......................................
’ vnt., concrete mixer .

May i. 

May 1.

Mar. 28. 70

Feb. 22. 
Apr. 4. 
Apr. 11.

70
72
72

Apr. 22. Apr. 11. 60

Apr. 20. Mar. 21.

May. 6. Apr. 4. 
Mar. 28. 
Apr. 11.

Apr. 17. Mar. 28.

Apr. 4. 
Apr. 11.

Apr. 26. Apr. ii.
C., Hydro-Electric

Apr. 11. 
Apr. 4.

concrete
Apr. 20. Mar. 21.etc.

July 31. Feb. 7.

Apr. 20. Apr. ii.

May 15. Apr. ii. 
Apr. 4. 
Apr. ii. 
Mar. 21. 
Apr. 4.

..Apr. 22.

Apr. 23. 

Apr. 22.

Apr. 11.

Apr. 4-
bridge construc-

.Apr. 23. 
• Apr. 23.

Apr. ii. 
Apr. 11.

April 18, 1912. THE CANADIAN ENGINEER 59

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.
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“r-;To'«”d,“ idle Stf. S*a™

fta wood top, and t0,be=pb^lUata the Municipal Office, or at the 
Department oT‘Public Works, Winnipeg. Thos. Bunn, 

tary-Treasurer, Selkirk P.O., - ■
Winnipeg, Man.--Tenders wi^ additionai rooms to ex

isting Britannia Schoo't, HamptonsStreet, St^ James.

ts&ssts?*»*"Bide •winni,eg-

6o Oil

B.C.—Tenders will be received up to
f°r SUPSdlc5ationsnprepeaered by the 

be obtained at the bn 
S. Hanes, City.

North Vancouver,
noon of April 22, 1912,
g“‘ of W—
gtaee?” office, North Vancouver.

Engineer. received until May 10th,
Ottawa, Ont. Tenders w channel-way, Sault Ste.

mI3 for widening lower entrance ^ ^ chie{ Engineer 
Marie Canal. Pians, etc^, a Canals, Ottawa, and at

^  ̂m, ,ho
Ottawa, 0nt.-Sealed proposal^ day of July, 1912. 

Public Works Department P t°Qck in the port of Quebec.
for the construction of a d^y d^ ^ than ,,i5o-ft. usable
Dimensions of dry do k entranCe, and at least 37-ft. ^
length, Ho-ft S^^^ks at ordinary high water Spring 
depth over sill and Keel Dlu^ t nts Dry dock Will tie 
tide, and to be in three compartments^^ £ ^ ^ St.
located either at Lauson or applicants will be re-Charles, or on the Beloit^s, .md aPP^ by their

quired to submit with their p P ^ ^ detail. (l) the respec- 
engineer or engineers setting_ o{ thl, shipping interests 
tive advantages from the vie 1 . (2) plans and speci-
r.»ch of .he ;bovc-menuo».d ■.«• U >» R. C.

6C..M» Fublic Works, Ottawa.
Desrochers, Secret . received at the

Ottawa, Ont.—Separate ten ers otji xgu, for the
Department of Public Works rope, packing, pamt
supply of hardware, brushes, d greases, steam pipe,
and paint oil, h°se. w^e ^ ’ departmental dredging plant.
^^c/DlroTerfrsTcmt^ Department of Public Works,

0nt.—Structural ^Competitive^ Designs^ for ^a

monument to be erected at 0“a£e’received ’ at the Dtpart- 
Majesty King Edward VII., 1 October 1st, 19m- Full

Dcs"

r KJSZT. -w sus.
Gulf of St. Lawrence. V e, ^ q{ a miUion dollars,
length of 200 feet, and c received by G. J. Des-

Ottawa, Ont.—1 entiers Service, Department of
barats, Deputy-Minister o ‘ nf june I7th, 1912, for the de- 
the Naval Service up to noon^ Protection Vessel for
sS;Ï«°S‘pSc Co»,.. (S=e ad«. in Canad.au En- 

gineer).

George
received until April

awarded.CONTRACTS

Calgary, AUa.-Messr, Doyle & Thompso^Bma 
Block, Calgary, have received contract
school to cost $172,000. erection of the new
KingCaGeoryge' m Pleasant Heights was awardedjo

dh œsr*»" g“' Bro-
figu c^Snrn Mgn.
ward Bates, contractor, St. Jo , - • t {or the

Hamilton, Ont.-A report s^es that the ^
S'UrieïSMeS5 Hancock »«<> Sons, hrick -»«<-

Z rssswith the Westminster school,{Vereformpr bemg $55,000 and
struction Company, th_ 1[ead Company got the heat
of the latter, $5-950. I he • -, Others tendering
ing and plumbing contract for $14,000 ^ $5gooo; HotsoO

«* &-S: ïhl buSn* wili be of Bedford Stone. ^

Port Arthur, Ont—Messrs. Barnett & McQueen, 
WiiUam" ôn... hv« •«*£%?%£££!,£% «*

<«“S- «VcT >-» ""ded

'ê:r srri co,e„.n,

rC of
PaulSaSMffin0n,liaSve8kreceWed^ block °Pfje

S?S&S£hsx-.rss.**
■~S&5K-SSS»^
Avenue, has been awarded to th U t 8o pounds

‘'E9Efl'HnEHÿ
Kenzic, Broadfoot & Co" |7>495- • K- d was acceP f
to i u Plaça Bros,. »7.fta Jiact for ,L ««OTC*1*» 

vancouver, B.O.-lta coni.ac «or Ç

Eleven other bids were received.

office ; Ed-

,nd
Ottawa.

Ottawa,

S

Ottawa, ««.-Tenders for interior
Nanaimo, . wl11,bf T' [,,,, Plans and specifications
Works, Ottawa, untii April 2 , J May, Clerk of Works,
to be seen on application “ Architect, Vic-
Nanaimo B.Cj M - Department of Public Works, Ottawa, 
toria, B.C., ana at prection of a frame school-

Ottawa, e, near Fredericton, N.B., will
house on the St. Ma McLean, Assistant Deputy
be received at the office of J. ». up tiU

Al ’ of April 30th, 1912, for the

St-

Prince
Commissioners up ^City

construction of concrete
Contract 12 H.-About 3 7/K, miles.

J.—About 4 9/10 miles.
be obtained at the office of the City 

C. O. Davidson, Secretary-

use

Contract 12
Specifications, etc., may 
Engineer, of Prince Albert.
Treasurer, Prince Albert Sash ufitil Saturday,

Regina, Sask. Tenders wi f budding for the Engi- 
April 20th, for a three-story Limited. Plans and
neers’ and Plumbers Suppl t D ■ ’ f N R Darrath,
r$£tZ£S. T,u” S« lding. &. , -,
Architect, Western yu t received by the City

Saskatoon, Sask. 1 M ,7th, ,qi2, for furnish-
Commissioners, up to n0 • ‘ f Superstructure 23rd

ÎÜ3SSSSA Canadian Engine.,)•

of195
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m Charles Street, Stratford, Ontario, showing "Tarvia Modern Pavement."

Adding to the Life of Macadam1

II
ill #mOrdinary macadam belongs to the past, j 

It is not adequate to meet the demands of 
modern automobile traffic.

It must be discarded or “ tarviated.’
A tarviated road costs a little more than 

ordinary macadam but lasts so much longer 
that the addition of the Tarvia is more than 
paid for in the reduction of maintenance.

Tarvia makes a firm elastic matrix aionnd 
the stone, filling all voids, excluding water, and 
resisting pulverization of the surface.

For an o’d road that cannot be rebuilt or 
resurfaced, the ‘‘ sprinkling ” or “ surface ” 
treatment known as “ Tarvia B ” treatment 
is highly effective. One treatment will give 
excellent results for a season, or even longer, 
depending upon the amount of traffic. This 
treatment is quite inexpensive.

Tarvia gets at the original causes of road
Oils and other

IP
I

waste and disintegration, 
devices simply make the dust too heavy to rise. 
They have little or no bonding or preservative 
properties.

SI!■m11Tarvia is made in three grades :—• 

Tarvia X, for road construction.
6
P

Tarvia A. for use in surfacing old roads 
and keeping them dustless.

Tarvia B, for dust suppression on old

11I - li11 mroads.P ms Road Engineers, road authorities, auto
mobile owners and residents along macadam 
roads are invited to send for our booklet.

Address nearest office.

mm mm
I

ii
■

Ü *The Paterson Manufacturing Co., Limited
Montreal Toronto Winnipeg Vancouver

IIm Mli 1It1!The Carritte-Paterson Manufacturing Co., Limited
St. John, N.B.

I
81Halifax, N.S. w-
&' \ , . . . . -■ . .
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buildings and

THE
INDUSTRIAL WORKS.62

Man.-The Canadian Mineral Rubber Com- 
has been awarded contract for the supply of 

of asphalt cement at $23.50 per net
Winnipeg,

pany, Winnipeg, 
from 1,200 to 1,5°° tons 
ton.

municipal board of education are plan- 
collegiate

Barrie, Ont.—The
ning to erect a new 
submitted to the members call for an
mately $65,000.00. f of the Dominion LinenGuelph, Ont.-Plans for a factory me^ constructioQ o£
Mills have been prepared. y sasb. The main
four -buildings of pressed bnck and steel sasn. 
building will be 380 x 150 with 30 foot window, are

on,-The = & hear Stratford.

RAILWAYS—STEAM AND ELECTRIC.

that the Kingston and 
this summer on im-PemE'&w^ SS

Pr0,0«»rôn..-Th“eMini,,er of Railways ha. placed»

order for rolling st^et0involved fs abouf0 $1,125.000.

The"1 orders ^include nine ^TtedbS -s
Canadian Locomotive Works at K g ^ ^.4.^ and wo
SemfïoT,£°C»adia.S»®» a 

^“f««cS. refrigerator and coal car. are to

be usi on,-Th, -■"^rti=d,h.n0or,,5S:
Street Railway Company receny P teel street cars. The

excepting the

door and window frames.

”* ^S:COn"-TV.Tttnid"a, „ilw^ departroe., * 

the management of the city track .applies withoutsSM'ssn^F55 -i«. — -dipi'
Railway for this year includes the11 ^ 0°awa River, 

Montreal to Hawkesbury, 58 miles, tt^ Port

Sl„«rbî.” rëmKtiSng trachLn main 

line west, 200 miles ; total, 1,053 miles.

about to construct a new
Ont.
nr, e"e""g“; h^b™ „

p„n"r*' e“Se^rï«S“etol BrntopMatile. ,. -, 

>" CSl°S-PlThT,'e been prepared for the »ew

sru ^ hn.
Roche Percee, Sask—A brick manufactiu^g ^ The 

been organized to operate m t ^ vic^n j capacity of 40,000 
promoters plan ^«g^'mS.^of theTi.y Ice and Coal 
Compan“ M&J'jaw. sil„ is the president of the new

Education have called 
for the erection of a new

com-

of the Ferris 
extension pany.

tenders^tfbe in by April 25th next

SCk°8miuvs6FaHsj^Ont.—The1 rnanagement of the Canady 
smun s rails, new raiir0ad station m this

Sask.—The Board of

Northern Railway will erect a

Toronto, Ont—A syndicate will erect a fiveSR°rRichard 
ing at the corner of Bay and Queen Streets. Sir Richard
Cartwright is the head of this syndicate.Vancouver, B.C.-The management of the Molsons B k

handle the matter. t m T______ .

bridges, roads and pavements.

Caneton County, On,-The official. gorf
recently give- ‘“^£1.'to «£ S “ uncif «;

|SSE"iE5:EBs
in the matter. f the

Central Ontario—Reports from Barrie, Ont., tbe

the Nottawasaga and Boyne Rivers are

ern

light, heat and power.

u-oo-oi-9 palls Ont.__The Dominion Government have de
cided to «nstnct a new P^ hou^eand ^C^Tabîe 
R«K“«J.e‘,hWe"Scî of .hi, department.

Ottawa Ont__The estimates for civic lighting call
cluster lights to be installed on Lady Grey Road for a distance 

of about two miles.
Welland, Ont.—The 
whereby that body will offer

of $50,000.00 for their plant.

of

municipal council have passed a by- 
the Welland Electrical

law
Company the sum

Simcoe
Five bridges on
1 Guelph, Ont.—The municipal council have decide^ ^ 
erect a bridge over the river and Canadmn Pacrh^R 
way tracks at Hefferman Street. It will be a tbe

__Several bridges along the road of -r
Railway will require considerable^

garbage, sewage and water.
cobourg, Ont. A large wiü ctt

municipality was dcmolis e by a unUkel that such will 
about $25,000.00 to replace, out 
be done.

Lower Ontario
Canadian Pacific
work following the damage
trains of thi company will operate on
Trunk betw en Toronto and North a
weeks.

of the Wrightville district 
•new sewage systemHull, P.Q.—The ratepayers 

, „,rnncrprl for the installation cl ahave arranged 1«M fey June ,st> next.
whici is __Preliminary steps have been commenc-

ther '^municipal

council in the matter.
Ingersoll, Ont—The ratepayers

works after May ist next, 
complete was $125*000.00.

municipal board of health have 
filtration plant for the

of the Gi 
the next fe*

Montreal, P.Q.—The municipal council have taken defi?^. 
steps towards the construction of a subway below ® ctuie 
adian Pacific Railway tracks on Park Avenue. The Rai,way 
is to cost between $250,000 and $400,000. 1 ?? trcal oO
Board will consider the matter at their sitti g 
April 22nd. . , r a coP'

Victoria, B.C.—Arrangements being made 1 era
ference between the Minister of Public Work, tion of
municipalities in this neighborhood to discuss the q - ^eS*'
paving the main highway between Vancouver and No 
minster.

of this town will assume 
The price

control of the water 
paid for the property

Kingston, Ont—The
requested the city council to install a
purification of the drinking water. , .

St. Catharines, Ont.-The municipal council have adop 
ed an extensive sewer construction programme which will 
entail the expenditure of about $25,000.
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Manufacturer of
Galvanized Wire 
Machine Banded

iSSal
',1F «A

WOOD 
STAVE PIPE
Continuous
STAVE PIPE
RESERVOIR

TANKS

A

• <-> -

4L ' ' -i

PUS
a 4i/4 Am,,

HH
jM For City and Town Water 

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

■» F
-

/

SÜ Full particulars and estimates 
furnished.

..... ..

48 in. CONTINUOUS STAVE LINE.

-JBB

PACIFIC COAST PIPE COMPANY, LTD.
Factory : 1551 Granville Street, VANCOUVER, B.C. P.O. Box 563.

WETTLAUFER’S HEART SHAPED MIXERS
EASILY MOVED FROM JOB TO JOB

Test after test 
has proved that 
they mean

Low cost of 
maintenance, 
along with capa
city, strength, and 
durability.

Demonstrat ions 
daily, in all our 
branchesand ware- 
rooms.

Semi-steel cast
ings used through
out entire con
struction.

New automatic 
power dumping 
and new loading 
device, means one 
man operates en
tire machine, 
which gives you 
greater capacity, 
with reduced 
labor.
St. John, N.B. :
A. R. Williams Machy. Co.

15 Dock St.

M .1VA x
'j .

iLi
■*

Write for igi2 Catalogues. L; a

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 :

WETTLAUFER BROS. 178 Spadina Avenue, TORONTO, ONT.

m
m
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of C.N.R. (Calgary- 
Mileage o.oo 

west 4th M.»

Viscount, Sask.,

i6_o6—March 1 R^T/st^Mo A'berta.

Strathcona Line) through^ 14.9, Ranges 26 and 25.
£bt& M&ÏS-65.05 to -2.50.

16208—March ^o-D’smis^mg

- tsy» ,
10210 March .■ ( .^^‘^/.upply.

Brownlee, Sask., re ••• c.l'.R. to open„ ;6i‘n frail^ from c!lva.li to Boll River a
(Kootenay Central RyO ^^^^^ C.P.R. to «nstrucC spur D»”™0"

16212-13-14 rxprn Westminster, B.L. f or u»c the
Match Co., Ltd., Dot. cf of Sudbury, Ont. 101

u .... —* —•

onto, Ont.

64
Victoria, B.C. The M^^t^lcroïsTeTaviiîe'of

ordered the c°nst™Cptl0Citv Engineer recommends a reinforced 
the Gore Road. The City t;n^ne The chairman of
concrete structure at ^ c°few°art$'^l co-operate with the cn-
the committee A derm^ b ^ b’ridge or a steel structure

complaint of C. W. Denver,
station at Lydia», Manitoba, 

of resi-ients of visagelocation of C.P.R-
complaint

of traffic 
milesfor carriage

distance of 9-3gineer on the 
cost $32>3°°-

FIRES.
destroyed by fire 

The
p i „_v and Edmonton 

,62,5-March ^Authorizing CNA Street, and to close

to reconstruct bridge across 
?62,6-March .^Authorizing O-T.R.^ Div 0nt 

“Narrows" at mile-po.-t tzo-J* 9 reccnstruct bridge 8«.o on its
, anr;i Authorizing L.R.k.

Branch from “"point in Sec. 22, Twp. 34, R- *9, W. 3

Sr
ed territory (revised location) D,st. of hud V (Calgary.Strathcona

,6222-April 2-Approving location o C.N.OaRypatt q£ dty o£ Strath-
Branch through Twps. 47-5». R-
COnt^-April 3—Approving Standard Passenger
Klondike Mines Railway Company. ' tiuct ft, Moose Jaw

„.,s16225—April 1 Directing that locals ^J^tl by C.P.R- 
Southern Rly. Co , on lumber «te. »ha l ^ • ,„ndin, temtones,

â&'ïÆ " - b:;S P °C N R .na

«rxpri, 3-D^al.owing increasedoto.,s ^ ^
WeSt£0rt’ ° t7eUon of

Wri,;^-Aptu^ntg^ n,rM«rrurin *„ .< -

^S,ooo.

the Arena.
caused1 considerable damage to pa.t 

Iron Works. The damage wa=

Fort
in this city
structure was known as 

Montreal, P.Q.—Tire 
of 'the plant of the Call donian 

the moulding shop.confined to

CURRENT NEWS.

tests of the new high Pressure 
te report beingEdmonton, Alta. Recent 

pumps of the city resulted m a 
made by the fire chief.

the mayor’s office. „tive movement among
Lethbridge, Alta.— 1 here is of Trade calling for

the members of the Î^nbg1^ommenced. Some time back the 
gas boring operations 1 * purpose, and of this
turn of $30,«10 was laid aside attempt to locate
about $16,000 was spent m —rts are now to hand
this utility. Several enc0Ufr*P“f that the renewed activities 
and it is on the strength of these that tn

^^ÇA^g^l^^be^ons^ 

to >he Federal C.ovenrmeto.

satisfactory

various dams in the 
ord.r from

Tariff C.R.C. No. 3, t>£

South-

gt
and 

cent Per

are

C.N.R. spu-
Boniface, Man dj for 6 months from 3;

16230—April 4 Lxt s' 11 b. Ry. to
completion of extension of AC. &
Marie, Ontario.

16211—April 3—Granting 
errors in Regina-Moose Jaw

for, time 
Sault Ste.

G.T.P. B.L. Co., f°r

16:32—March 25-Approving location of C.RR^^at.o^n appoint-

,6234-March II7Re^"sdicgI.<Rnl'at Lambt°on,F by" means5 of an under

Dec. 5,l6235d7r^ing,mtmM wfnn?pt toN:=im5b5u5rse .PR. for serv.ces of

cr° Authorizing échine, Jacd«. C«d.« *
_. Cn IfiTR) to cross Montreal Street Railway oy 
bridge's'at three C.N.R. and C.P.R- protect crossing '
Mainl^rGladstone Man^ by watchmam^^ & crossingr P-'-"?,

^ R"ad — 115 nght°
village of Ituna, Sa^; ; ; application

16239—April 2—Dismissing n pleaSai't

sa® ■

cN"- ”j“™ &r-Hr:E. ,50 per day after ist Nov., ; e 0f 
GTP to cease discriminating in c_^ r its
Gcontracts as against general pubhc ^tition 

thereof ; subject to fine of $100.

March, 1012 
Bruce Street,

TRADE ENQUIRIES. certificate of correction to 
Branch location plan.

for City Trade Inquiries, 73 Basinghall

«-mild like to get into touch with a 
"in Canada who could introduce and

From the branch
Street, E.C.

a, London company 
reliable firm of engineers 
sell their oil extraction plant.

ing
Pere Marquette

railway commissioners 
OF CANADA.

ORDERS OF THE
man, etc.

Maisonneuve 
of overhead, at 

-April 3—

found summariesEach week on this Page^may be Commis.
of orders passed by’ ïl B ready reference
sioners, to date. This these orders may be
and easy filing. ^0ple., Engineer for small fee. 
secured from The Canadian Engineer to

. . . r N O Ry to cross Sydenham Lake, in

■«**•o,d" ,s
b‘,‘,'k£Vi

Ry. between mileage 123.74 to 130.87 ana 

Ont.

cfvicinityof residents in

thePoint, near

16241—April 1—Directing 
Qu’Appelle, Long Lake & Sask Rv„
;5 now unfenced, under penalty of Î 

16242—April 2—Directing 
freight traffic in favor of its 
line from Hinton, Alta to west
of towns in B.C. and Al a. 0 Rv. to cross-April 6—Authorizing L.XN.Q. M

•I ••
B A^T-Aldhoririn"' C N.R. to

Power 1 louse, Saskatoon, Sask.
,6,41. April 3—Authorizing C.N.R.

cona, Alta. Aonroving location of Campbellford, Lake mileaKe ’A
,6247-48—April 4—-Appromi g Branch Line from m RV-

Western Rv (C.PjR.) » », «hlnbrook. . crossing K.. * £e,

rrvS £f ftfATÆ 58-5 in United Counties of Len 

^dd'i6249—April 4-.6»<-Apri.m^Au.horuin5 ^0-T.P. ^

»ppn«“k" of GT P BL- ' re
Tofield-Calgary Branch.

tha1

Public Works, B.C., to 

additional track
- March 28—Authorizing Department of 

With Park Avc„ C- P R- Rty;0 construct
16195-96—March 2t—Authorizing • ■ Manitoba.

, *» highway at milease ,19'7 
on its Medicine Hat Subdivision, Alberta N. Co. to construct

1 108—March 29-Author,zmg V.V. & L. Ky. 
crossings in Mun. of Sumas, B.C. lands of Samuel McLean,

tatf-March 8-Authoriz.ng Twp. of Kkfr.d, County

part of Lot 13» V
0t ^2dd-ApXril ■-AuthorizingiM.C^..st=nUS= and operate 

CreC,6m,-Marchg2^Authorizi„K G.T.P. «>'■ to «nstrUC‘ iPUt

011 G 2 P a r c h ' ^o—u't hot i ri n g G. f R. to
mi,e«rr“ 8«h Northern Dms-on.

,6203-March 3°-Authonz> C- subdivision, Ont. 
across Muskrat River Chalk k construct spur,6204-March lO-Antbor,zmg C.V.^ ^
Vincent, near M»k E .^rizjn c.N.O. Railway

,6205-March Branch with Algoma Eastern

four highways m

Calgary-Edi»0'

ciity of

across
with its

construct spur to
th'highways in city of b

Onta»0
to cross 5 6

bridge over Bear 

for Imperial

reconstruct bridge No. 50. at

bridge No. 95-8 

for A. F.
con;

frrek.
risht'O'

to construct transfer track 
Ry. through town ol

to connect 
Sudbury, Ontario.



65THE CANADIAN ENGINEERApril 18, 1912.

The Cable across the St. Lawrence River
FROM

Pt. Aux Tremble to King Edward Park.
■-v

tes

the Cont-The longest paper insulated Sub-marine Power Cable
(supplied and installed by The Canadian British Insulated 
Ltd., for the King Edward Park Company,) No. 6 B. 

& S. Gauge, 3 conductor, paper insulated, lead covered double
rmoured and juted.

on
ment
Co.,

wire a

I- miles long—13,200 volts
We are prepared to undertake contracts for the Supply 
and Installation complete of Power Cables under a

Five Year guarantee.

WE WANT YOUR ENQUIRIES

Canadian British Insulated Co., Limited
MONTREALBL HEAD OFFICE
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THE
66 igi i.

52,498,866
6,277,468

$i24-743,OI5

1910.
50,184,108 

6,441.440 
$116,229,894 

3**
18.15 
17.13

, - ■ p n. n b t Co to cross the Brandon Branch
brov="bri^^ N.W. i of Sec. ,6. Twp. to, Range Freight train mileage .............

Mixed train mileage .................
Revenue from freight .............
Average tons per train ..........
Average cars per train.............
Average tons per car ...............
Average receipts per ton per

mile, cent...................
The following is an 

constituted the freight traffic of iqn

of the
18, west P.M., Man.

16253-54—April
of permanent snow

16255—April 4-Relieving C.P.R. from e 
on portion of its Calgary Subdivision, Alta^ -tg Calgary

~3£fiS& «SsraSKfe « «et i»
tzA* -

16258-April 6 Authorizing G.T P. B.L q Yellowhead Pass
operate "wye" connecting its Alberta Coal era
LOa!62&59-April 9-Rescinding Order W>. ?A ^th^^^nd^directmg the 

G TP. to construct an overhead cros g k to be completed
I'thin ninet ££ unâer penalty of $roo per day,

North Edmonton, Alta. _ construct spur for Chinook Coal
Co^S/Æïïeftiic. of Alberta, and rescinding Order

16088, of March 7th. W*- construct spur into premises of
16261—April p-Authonzing &T R.^o con.

Western Foundry Co., Ltd., town recon5truct bridge No. 22.5
,6262-63-64-April P^Authorizmg C.P.R. t wa Subdivision; and

on its Newport Subd.vis.on bndge.^.6^^

»• - -T"
of Litchfield, mileage 59-13 t0. 59;7jJ °£ C nr Co. (Montreal-Port Arthur

‘M’Æ™ * c“
16269—April^9—Authorizing C.N.R. to construct its Calgary-Strathcona 

highways in Alberta.

. 1 ■ ■ „ PPT} tn take lands for construction
27en«s°rin Twp.'of Pickering, Ct. Ontario, Ont.

erecting and maintaining fences

305
18.03
16.91

• 777•739
analysis of the commodities which 

and the preceding year 
IQII. 

Tons.
7,545,516
2,124,080
1,166,323 
1,611,621 

51,672
114,827 

957,237
238,260

1910.
Tons.

7,435,573
i,9i6,934
1,037,282
1,084,966

40,880
84,928

969,122
321,666

Products of agriculture—
Grain ......................................................
Flour .......................... .........................
Other mill products .............................
Hay .........................................................
Tobacco .................................................
Cotton .................. ...................................
Fruit and vegetables • • •..................
Other products of agriculture ........

Products of animals—
Live stock ...............................................
Dressed meats .................. ...................
Other packing house products -----
Poultry, game and fish .......... ............
Wool .........................................................
Hides and leather ...................
Other products of animals ..............

Products of mines :
Anthracite coal .....................................
Bituminous coal ...................................
Coke ........................................... ..........
Ores .....................................................
Stone, sand, etc.....................................
Other products of mines .................

1,437,965
561,220
369,906
189,201
42,602

2II,3o1
378,507

6,017,858
I2,5i4>372

1,416,632
3,802,162
4,417,29° 

483,922 
1911- 

Tons. 
7,364,9°4 
5,873>383

591,65*
614,529

18,422
887,8?*
616,98°

1,137,2*°
939,9*6

2,495,17=
540,061 
20s,*06 
274,*62 
412,529 

4,840,434 
2,438,°89
4,98*-385

1,314,781
546,791
277,739
154,820
28,814

199,853
242,208

7,498,509
9,166,572
1,384,254
3,636,607
4,084,968

381,112
1910.

Tons.
7,302,037
5,766,903

line across 25

SERVICE OF CANADIAN RAILWAYS.PUBLIC
During the year ended June 30, i9**> there were carried

preceding year of 1,203,143 passengers and 5,401,416 tons

fl"eigThe following table shows the number of passengers car

ried for various periods :—

Products of forests—
Lumber .................................................
Other products of forests .................

Manufactures— .
Petroleum and other oils ...................
Sugar ......................................................
Naval stores ..........................................
Iron, pig and bloom ...........................
Iron and steel rails ...........................
Castings and machinery ...................
Bar and sheet metal ...........................
Cement, brick and lime ...................
Agricultural implements ...................
Wagons, carriages, tools, &c............
Wines, liquors and beers •_................
Household goods and furniture-----
Other manufactures

Merchandise ..............
Miscellaneous ..........

500,167
617,231

37,o°7 
889,881 
717,081 

1,189,214 
568,901 

2,254,934 
434,928 
173,*37 
245,626 
388,631 

1,997,541
........ 2,518,19°
......... 7,073,078

Passengers carried.
.................. 5,190,416

.................  12,821,262
............. .. 14,462,498
................. 18,385,722
................. 34,044,992
................. 32,683,309
................. 35,894,575
.................  37,°97,7i8

The freight record for the same periods was as follows:—
Tons of freight 2,000 lbs.
.................... 5,670,837
...................  20,787,469
..................  20,721,116

T„„T   36,999,371
............................................   63,071,167

’9°8 ...............................................   66,842,258
*9°9 ................................. ... 74,482,866
’9*0............... ;;;;;;;;;;;;;;;;;............ 79,884,282

In 1875 the number of passengers and tons °f freight 
carried were nearly equal. Thereafter the deve opment of 
freight traffic proceeded more rapidly than did the develop 
ment of passenger business.

The number of passengers carried in ’9** 37*^7,-
„,o an increase of 3.3 per cent, over 1910. The number ot 
SsTengeTs carried oVe mile was 2,605,968 924, repre^ting 
an increase of 139,239,260 as compared with the preceding year The densS of passenger traffic-as represented m ffie 
number of passengers carried one mile per mile of line 
"02 597 These figures show a gain of 2,855 over 19*0. The 
increase since 1907 has been 11,676.

The following is an interesting table:—
1910.

74,482,866 
15,712,127,701

635,32*

1875
1890
1894

MAR1®’
dry dock at sault ste.

A shipbuilding Plant and dry dock is tobebu’’* Ont^ 
ctp Marie The company is working under an bopd charter, with share capital of $ 1 200,000 and a Proposed^ C, 
issue of about $1,000,000. The dock will rate un . g Act 
or third class and will be entitled under the Dry pt.

bonused the company to the extent o ?5,oooper
20 years, with a binding arrangement as to taxe _ ^

The capital is being supplied bv a ^/casore*^’
Beltrian capitalists represented by Mr. Charles trUr.ti°*l 
TI D CE of Paris, France. The contract for consV fijjed 
• tn vie let at once The operations at first will b vuildi**^' 
to the d5 dock to the marine railway and to 
Several orders for vesels have already ^ 
it is likely that other lines will be added, _ p°w,a
engines, locomotives and the Williams _ and Ja . Ca**aby 
transmission device. This ts an 
on the part of these capitalists and it may be 
other investments of an industrial nature.

PROPOSED

1911.
79,884,282

16,048,478,295

631,829

Tons hauled ...............................
Tons hauled one mile ............
Tons hauled one mile per

mile of line .........................
Average haul, miles ..................

200211
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CTHE TRIPLEX BLOCK-)
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A Triplex Block hung from a temporary rigging and used for laying pipe.

What is the Life of a Triplex Block ?
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 who buys it, no matter how young he may be.man

The Canadian Fairbanks-Morse Company
LIMITED

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

MONTREAL
CALGARY

ST. JOHN OTTAWA TORONTO WINNIPEG 
SASKATOON VANCOUVER VICTORIA

4.
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The exports of gypsum 19^ gypsum ground or calcined 
^PuedmatVa$T2,3o6 The^ sum^ound or
crude gypsum valued at $372,*oo,
calcined valued at $2,767. Were valued at $169,798,

The imports of gypsum n 19 valued at $21,073",
including : crude //psU“’ Valued at $13,242, and plaster 
ground gypsum, 6,690 tons g The total value
of Paris, 19,045 tons valued at $-35,4^3 q{ ; crude gypSum
of imports in 1909 f '4 -7. 5ground gypsum, to,737 tons

^ '5'"6 Mns va,“
valued at

THE

PRODUCTS OF CANADA.
68

tons ofnon-metallic

A production of 3° 
reported in i910"> no returns
for 1909. , „_itpr<. in which arsenic is recov-Returns from three smelters valued at $75,32b,
ered give a production in 1910 o i,5°- t ^ There
as compared with 1,129 “ns va a $ ^ in igIO> valued
were also 547 tons of 224 tons valued at $3,340 in
at $5,7i6, as compared with «4 tons ^ ^ tons valued
1909. The exports of arsenic lued at $119,673- The
at $173,932, and m t9°9, t>556 t were 26o,4i5 pounds

“tiptoe «< a.B-«i= B57.4S- »»-». 

valued at $8,946- . 77 r08 tons
, Tj>« tcnF valued »

ThTtoStof,» w. were,6l?tSic° totl' «
valued at $2,284,587, and ■ 23f/0 insisted of 3 74° tons of 
$17,188. The shipments m 1910 consisted 0^3,7^ ^ ^
crude asbestos valued a $ Considerable quantities of both 
stock valued at $1,891,46 • manufacturers hands at
crude and of mill stock were held Tn 10m were 71,485 tons 
the close of the year. Exports “ at $,,-
valued at $2,108,632, as against 5^97i t asbestos in
S^eie vTed andTn 1909, >-96,742

Shipments of chromite in ““.^^mentl tons
valued at $3,734, as compared with shipments ,47

3%» 3K”rU8Svalued at $198,680, as compared with sales m 
valued at $162,492.

increased from 12,783 tons
valued at $47,667 in 1910.

valued at $35,234 m -909,

tons

^11 'shipments of magnesite in 1910 ’w«e$323^°nS 
$2,160, and in 1909, 330.“ns valued^ .$ ,5^ ^ reported 

The value of the mica P™d compared with $147,782 
bv mine operators wap $ 9 .,3^5,^ were 937,263 pounds
in 1909- The exports o 1 717,066 pounds valued
valued at $330,903, as against 7-/,
$256,834 in i9°9- , t . TA__ were 179 tons valued at Shipments of barytes in Wg ^9,0. The pur- 
$1.120, and no production P tons valued at

°f Tomparedwiâ 3^0'Ls "valued at $28,093 “ 

The export of iron oxid-es in -9-0 were -,7^ tor*va
at $29,839. as against 658 tonsjalueda^^! ^ ^
imports in 19m were , . and oxides, dry filler >
siennas. 1,246 tons valueda* $ ’ iènnas 868 tons, valued at 
fireproof umbers, and bum sienna^ lued at $39,497-
$23,467. The total imports^ 1^1909 were

FERTILIZATION

An investigation by Muntz and^ t“g ™y per
shown that a permanent meadow yield JT 4^ horic acid
acre requires 120,000 cubic feet ot sew with ,50,000
and 150,000 for potash an . £ ten instalments during
» ■”-«° *'"• ETtoSA »«,c,=n, for

Some land receives ten times

duction 
$33,i85, as 
1909- lued

The

by sewage.

tons
valued a.t $40,383 

The ex-
1,491 tons 

Shipment
in 1909, to 15,809 tons

recorded as 10,834 tons
valued at $47,962 in 1910.

A: small production of too,spa,
Itot M6,TnsVï too,were used dnring .he year in

S,ee’sSme-.s - crude ..d mjlM Z°
in S:d *e prodtoion », a* 

.ficial graphite in 1910 was reported as 1,221 ton , 
pared with 257 tons in 1909- „„

todto ÎÜSSf’to
plumbago ground and tapon, were
blf °d ÎLlk&™ï=ludin» ptmbuglTo. ground. $5.075- 
tocWead $uS Pimubago ground and manufacture, of. 
$17 538 • and crucibles of clay or plumbago, $4 -,

The production of grindstones, f > ,thf™om 
pulp-stones in ,9-0 was 3,973 tons valueda $47,^6, 
pared with 4,275 tons va ued at. ^4’“4nufacture 0f grind- 
ports in iqio incl"d^ \ e.og. and manufactured grind
stones, 308 tons valued at the exports in 1909 were: stone 
stones valued at $23,164, the p valued at $1,685,
for the manufacture of grindstones 1-5 tons

$40,400 i manufactures <>f
pumice stone $14,829. -burines $2.001 ; emery in bulk 
^hedaoregroaLt$25l7s'; manufactures of. $66,777, and

PUmTCheSttotal’ shipments of gypsum crude and calcined in

’ IOh!°mWentes of ul™^lued’a^Æ'iri^. The

E^ndleTaTityT^

shpmefnfsy^n^gJolnduded: gypsum,^6g^573 Wns

"b

valued at $326,435.

ports are 
and 15,601 tons

the growing season, 
and nutritive material, 
quantity. _

STONE BALLAST.COMPRESSION TEST FOR

Tbe commit,.. «„ b.Ua„ o, ,h.
Associ,»o« has of tobbc Boad,

compression test which t The
of Agriculture has agreed to make.

is described in the report of the commi

Engineering
1912 a 
on the Department
compression test

in. longas follows :
A cylinder 2

is drilled from the specimen 2
drill, and sawed to a lengm

The specimen is finally 
ower-driven grinding

than 2 
tested, by means 

in. by 
faced

in. in diameter and more 
of stone to be

of a diamond core
a band saw fed with emery, 
off -on each end by means of a p .

which water and emery are continuou y - tef
The cylinder then has both one- em “ nd both

», P»™- »• be‘' b'i”'cTad'TE o-Ldeto, ».« m-f
ends being made parallel. - block be
en an Olsen test machine on ^ placed at .
tween blotting -papers, three 1 steel-bearing face®
«•» rrenTne. 2dt

machine being h.„ balanced ~ 

ing the application of the ^d. ^ ^ f physi-"

testJof stoTfoVballast and the compression

^“fr—uiries from which R

laP>

on

ica1

proposed to obtain ballast. tests
The advantage of ton, ^“m‘nation »,

for ballast is pointed out to oe 
character of the stone and its fitness 
expense of opening quarries and of using 
it is known whether it will be suitable for ballast

of stone
the 

* tb6for ballast without^ ] 

not-$17,390,
valued^at''$457-038 : ground ™

$26,159, and calcined gypsum, 40,841 tons


