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ON THE COMPLETED MASONRY—ERECTION DETAILS AND
POINTS OF: SPECIAL 'INTEREST 'IN THE SUPERSTRUCTURE.

branch of the Canadian Society of Civil Engineers

Was addressed by Mr. C. N. Monsarrat, Chairman

Brig and Chief Engineer, Board of Engineers,. Quebec
somge' On March 2nd, Mr. Monsarrat delivered a
addewhat similar
'ess before the

N a meeting on February 25th, 1914, the Toronto

and in 1908 appointed a board of three engineers for that
purpose. This board made very exhaustive studies of
various designs, including suspension. and cantilever
bridges, and finally decided, for good and sufficient rea-
sons, that the cantilever type of bridge was the most
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abg,,, 90ne  until

the ut 1900, when Fig. 1.—General view of the bridge site from the morth shore, showing' the completed masonry

andgﬁle.bec Bridge
Pap Ailway Com- :
ste}; Ocated a site near Cap Rouge and took definite
locqy; tOv‘va,.dS the erection of such a structure. —This
Riveron IS at the narrowest point on the St. Lawrence
Wa between Montreal and Quebec, the width at mean
~ Poipg o Vel being about 2,000 feet. The water at this
cu"l'ent 4S a maximum depth of about 200 feet an.d a
ang . At ebb tide of about 7 miles per hour. The Bridge
“iway Company awarded contracts in 1900 for a

brid
fﬂetge
199, ' Ork was started and proceeded until the year
Colly, Vhen about half the superstructure, then erected,
L Soon after this lamentable disaster the Do-
Overnment undertook to reconstruct the bridge,

of the cantilever type having a main span of 1,800 -

on both sides of the river.

satisfactory and economical kind of structure for such a
crossing. It also decided that the bridge should he much
wider and designed for heavier loading than the former
bridge, that the same length of main span should be re-
tained and that it should be built at the same site.
Several changes were made in the personnel of this Board
during the progress of the work, and since the contracts
were let the Board has been composed of Mr. Ralph
Modjeski, Mr. C. C. Schneider and Mr. Monsarrat, who

. is chairman and chief engineer.

Among the first things to be done in connection with
the reconstruction was to take an extensive series of
borings to ascertain the nature of the bottom and locate
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bed rock. - The latter was found to exist about 100 feet
below high-water. It was also decided that the old
masonry was not large enough to suit the new structure
and it was therefore demolished and entirely new piers
built. ;

The clearing away of the debris of the fallen
structure was a somewhat difficult task, but it was finally
accomplished by the aid of the oxy-acetylene torch and
dynamite. At the present time there is little or no
evidence to show that this accident had ever happened.
There still remains, however, about 10,000 tons of the
old bridge at the bottom of the river extending out from
the shore over 8oo feet. Tied down by this wreckage
are the remains of some 60 or 70 men who lost their
lives when the accident took place. As the water at this
point is very deep and the wreckage is far below the
requirements of navigation, this steel will probably
remain for all time in its present location, as there is
no known method of salvage at the depth at which it lies.

The most serious problem in the construction of the
masonry was the sinking of the pneumatic caissons for
the two main piers. On the south side a single caisson
180 ft. x 55 ft. in area was used. On the north side
two caissons each 8o ft. x 60 ft. were sunk with a ro-ft.

Fig. 2.—View showing one web of double floor beam at the bridge site storage yard. These girders are 1

high and 88 ft. c. to c.

space between them, the pier being bridged over this
opening. No serious difficulty was met with in the sink-
ing of these caissons although the material on the north
shore was very much harder to penetrate than that of
the south.

.The completed main piers at the present time, ex-
tending as they do about 25 ft. above the water, do not
give eyxdence of the enormous amount of labor expended
in their construction. As the north pier was driven 60
ft. and the south pier 100 ft. below the bed of the river,
at a cost of approximately $1,000,000 each, some idea
of their enormous proportions may be obtained.

The anchor piers show up more prominently, being
entirely above high-water. These piers are 136 ft. long
and 29 ft. wide and extend about 140 ft. above the
surface of the ground, or higher than a 1o-story office
building. )

The span of the Quebec Bridge is 1,800 ft. between
main piers—the- longest of any bridge in the world—
being 100 ft. longer than that of the famous Forth Bridge
in Scotland. The length of the suspended span is 640
ft., and the total length between abutments, 3,239 ft.
The bridge has a clear height of 150 ft. above extreme
high-water for a distance of 700 ft. at the centre of the
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bridge, in order to allow passage of ocean ships beneath.
The bridge is 88 ft. wide centre to centre of trusses, Of
21 ft. wider than the old bridge. The height of the main
posts over the main pier is 310 ft., with an unsupported
length of 145 ft. These posts weigh 1,500 tons each,
the four of them costing in the neighborhood of
$1,000,000. The height of the bridge above the floor
at the main piers is about 180 ft. Some idea of the
enormous proportions of this bridge may be gathered
from the fact that a 16-story building could rest on the
floor at this point and hardly extend above the tops of
the main posts.

The steel shoe or pedestal carrying the main posts
and other members on the main pier has'a base with af
area of approximately 22 ft. x 26 ft. It is 19 ft. high
and weighs about 400 tons. The total reaction on each
of these shoes amounts to 55,000,000 lbs. Some idéa
of this enormous force may be gathered from the fact
that it represents the weight of 150 standard locomotives:
If these locomotives were placed one upon the other they
would ‘extend to a height 15 times that of an ordinafy
1o-story building.

The bottom chord of the bridge weighs approxi®
mately 400 tons between main panel points. This ha

0 it.

11-inch pins are used to connect the 60-ton floor beams to the post.

to be shipped in four pieces for shipment and l}a“dhnﬁ
during erection. The outside dimension of this ©
near the shoe is approximately 7 ft. x 10 ft. 0 1%
it were not for the interior diaphragms and braCmgS’égt
would be possible for six or seven men to walk abre
throughout the length of this member. high
g™

The main post, as stated before, is 310 ft. i
It is approximately g ft. x 10 ft. in outside dimensl?our
and has an area of 1,902 sq. in. It is composed OF,
columns laced together, and requires to be shipped '
pieces and connected together in the field. The ich
of the bridge will amount to about 65,000 tONS; =, g
weight exceeds that of the 200 bridges constructe
fhe National Transcontinental Railway. These bri 11
if placed end to end, would extend over a distance { the
miles. This weight is also about five times that ©
new double-track C.P.R. bridge over the St. Law
at Lachine. 1 be
A proportion of the steel used in the bridge “é;nar)’
nickel steel, 40 per cent. stronger than the e
carbon steel used in other bridges. This nickel st the
used principally near the centre of the bridge W v { the
weight is the greatest factor in deciding the S
members,
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. The bridge is designed to carry two railway tracks,
aPable of carrying two trains weighing approximately
‘5;:110 Ibs. per lineal foot each. There are also two side-
fo S for foot passengers. No provision has been made

© highway traffic.
€w shops have been constructed by the St.

La :
Wrence Bridge Company, exclusively for the manu- .

Zcrfgl"_e of this bridge, with special equipment and
Ng machinery, the whole costing in the neighbor-
of a million dollars.* Up to the present
€ 9,000 tons of material have been manu-
tred and shipped to the site.
the Su“ng the past season the contractor for
HPerstructure has got his plant in shape
prOachas already 'eregted the two north ap-
anche, Spans frorp the abutments out to the
Comiy, pler. Tt is expected that during the
'nOrthg S€ason practically the whole of the
ha“ChOr arm will be erected.
. thee €rection of this bridge is probably one
: 8reatest problems, calling for more

fact

0gine
. €rin s .
itS king : g skill than any other structure of

tion fr, In the world. Every feature of erec-
Ariviy m the Pl_aCmg of the members to the
an isg = th_e rivets is worked out in detail,
booje tsllpplled in printed form in a bound
enginee:-)i the er ecting superintendent. |All
the erect-n g problems are therefore sol\fed for

ing Sir:]OT force before they start, their duty
Blithe % Ply to carry out the mechan}qal epd
Stuction ork in accordance with positive in-
the brids' To handle the huge members on
Stee] I._age Itself during erection, enormous
f the ri"ellers will be used, one on each side
Wil vy Ver, each of which, with its machinery,
IS ap 450 OVer 1,000 tons. One steel traveller
the p, ¢ Present time nearing completion on
OTn this trShore- All the cranes and derricks
fhe ra“,eﬁveuer are operated by electricity.
0 e °r runs on trucks and is moved
“lithe %, to point on the floor of the bridge
1c “Pablq ofolr.k. progresses. This derrick is
g % lftm_g 55 tons on a boom s50 feet
;nachiner €rything about the mechanism and

: p()Ssib}lle_has been made as nearly foolproof

0 o
: gf,theserd}e:r that there may be no possibility
lizm. dameavy members being dropped and
o it j %€ to the bridge or endangering
Moy > %{g;;liecessary to operate the hoisti'ng'
hy Ang that st an electric resistance which
it J to lowe ¢ €ngines have to work just as
‘ "I‘a Ome idr a plece as is necessary to raise
bloy gainea of the size of the tackle used
ancks em Ied from the fact that the large
d Wej Paoyed Aare about 5 feet in height,

wip e of PProximately 5,000 Ibs. each.
er:n-probab]the features of the erection which
gmeerin y be unique in the annals of bridge
5 A 8 will be the floating in of the
1900 tonSSUSpended span, This span will weigh abqut
la o the br?gd Will be erected on trestles at some point
ang - Pontg,, {Z{e.. When it is ready to be floated, very
bl%kwhen thnS Will be floated under the span at low tide
P Tt vf:' tide rises will lift the entire span Off the
\ Il then be floated into position under the
d‘Q"l EF:".fU" deq(‘l'i & ! Th P

SCription of these shops see 1he

glnee
r
for January 22nd, 1914

jew of one end of main bottom chord
machine which faces both ends simultaneously.
is a '-panel length and is shipped in two pieces. Fig. 4.—North

Fig. 3.—V
facing
shore traveller in course of erection,
weigh over 1,0
up for t

weighs 4
and diagonal

he ream
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two ends of the cantilever arms at a low level and be

connected up to these arms with long -steel links.

During this operation all navigation will be stopped in
the river. When the connection has been made at the
four corners at extreme high tide, the barges will settle
with the tide and leave the span suspended. Powerful
jacks of 2,000 tons capacity, situated at each corner of
the cantilever arm, will then be brought into play and
this span lifted slowly into place. It is estimated that

the connecting up of the span should not t?ke over an
hour under good conditions and the span itself should
be lifted into its proper position in about 48 hours.

The erection of the suspended span in this manner
will save about one year in the time required for the
complete erection of the bridge. i :

It is expected that the bridge will be sufficiently
completed to allow traffic to proceed over it by the end

of 1917.

in twin vertical
This chord

It is 200 ft. high and will
00 tons. Fig. 5.—One full panel length connected
ing of the splice plates. The member, as it stands,
00 tons. The heavy gusset plates taking a vertical tension
compression member is shown at one end.



vd

There are many interesting features worthy of note
in the shops of the St. Lawrence Bridge Company, men-
tioned elsewhere. Among the accompanying illustrations

= </

Fig. 6.—North approach span erected. As the railway
tracks on the bridge are 32 ft. centre to centre,
these approach spans are erected as two separate
bridges, each carrying a track.

there are several which convey a slight idea of the size
and weight of some of the bridge members which these
shops are turning out. Their proportions greatly excel

560 THE CANADIAN ENGINEER

Volume 26.

rate machining of special designs is in itself remarkablé
in its massiveness and adjustments. Among these various
machines are the two planing machines, manufactur

by James Bennie and Sons, Glasgow, with a capacity fof
plates up to 46 ft. in length. In them the -heavy sheared
plates have their edges finished, the cutting tools operat”
ing on both forward and return strokes. :

The drilling and reaming are carried out on.16
stationary 7-foot radial drills, made by the Canadiaf
Machinery Company, and 24 portable drills, transferre!
by cranes from one place to another. Shop rivetting 15
done for the most part by pneumatic yoke machines 0
100 tons capacity.

A vertical boring mill manufactured by John Bertrafl
and Sons Company, is used for boring large pin-holes
and oval manholes. These large pin-holes, up t0 4, .
in diameter, are then finished in a horizontal b01:lng
machine with horizontal and vertical motions sufﬁclent
to permit the finishing of five of these pin-holes withot

resetting.
B e —

GRAND RIVER IMPROVEMENT.

the Hydro-Electric Power Commission of Ontar’d

on a proposed scheme or artificial storage and ﬂo(:)f

control on the Grand River, an exhaustive study 5
the flow characteristics of the river and its tributaf’;a
has been under way. The preliminary report apped” .
in The Canadian Engineer for April 17th, 1913. Accofn_
ing to the 6th annual report of the Commission the 1nt
vestigation was begun in June, 1913, and at the prez s
time gauging stations are established on the Grand RV
and gauge recorders employed at each station to oW
readings of water level twice a day. This work has nme
been carried through one low-water season an 2
valuable information obtained. There has so far be?nht
reasonably close relationship between gaugé€ 1:1elg s
and discharge. This satisfactory relationshiP

e f
SINCE the publication of the preliminary report 2

Fig. 7.—End view of member shown in facing machine.
This end is bored for a 45-inch pin sleeve, which
takes a 30-inch pin weighing 12 tons. Each of the

webs are 7 inches thick at the pin. Manholes are
provided at all diaphragms to allow contractors,
painters, etc., to reach every portion of each member.

those of the product of any other shop removed any dis-
tance from the site. Moreover, the special machinery
with which the plant is equipped for the rapid and accu-

been mainly the result of low-water condition$: ~

. 210 CO
there is unfortunately no likelihood that gimilar € i
ditions will obtain during high stages of flow, acke
the gauges will be unavoidably affected by

water. 0

In anticipation of the effect of back-water ugﬁd
the gauges, a line of levels was run up the verdl
River valley as far as Bellwood, and for sework
miles up each of the main tributaries. Th
was started at Dunnville, using the Y->* t
Survey level of Lake Erie as a datum. plis
bench marks referred to sea level were
at convenient intervals on the main streafl
tributaries. ib

During the course of the work ﬂ“A acoess;ﬂd
Geodetic Survey bench marks were PiCked uf;’ined'
in every case a very satisfactory check Was i vario®
A reasonable check was also obtained OF
railway elevations. ings ar®
All the gauges from which water level po & e &
being taken on the Grand River and tributaness re set
from these bench marks, consequently all gauge d slop®
to the same datum throughout the watershed, 2
data can be taken directly from the g.“‘.’g‘;ope
records. With the help of this slope data it 15 50
it may be possible to apply corrections 0 ¢
readings during high stages of flow, and thus
to a large extent the effect of back-water.

je
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THE MANAGEMENT OF SEWAGE DISPOSAL
WORKS.

N a paper which he read last month before the Institute
Of Sanitary Engineers at Westminster, Eng., Mr.
J‘_)hn E. Farmer, engineer-in-charge of the sewage
disposal works of the town of Croydon, presents the
OWing notes on the operation of disposal works:
i The. works manager should look at the disposal of
age in the light of a manufacturing process—the
Wage discharged on to the works being the raw ma-
reg:l and the final effluent the finished product. With
Withrd-to the financial aspect, a manufacturer must part
his finished product at a price that is greater than
W'itiOSt of his raw material plus expenses of manufacture.
in Sewage disposal the raw material may be taken as
ing dehverec_i to the works free of cost, and, there not
is ofl’ €xcept in a few cases, any saleable product, there
take Y the cost of manufacture of the final effluent to be
0 into account,
of SEE‘?ere are two things to consider ir% the improvement
of sys mentation tank.?, i.e., the reduction of the amount
GSignIS)ended matter in the tank effluent of the present
e t, or to Increase the vol.ume now treated I_Dy t}.le
SUSpens?nk capacity without increasing the solids in
the Wo:-lgn’ as now obtained. The former would lessen
the Jatte to be done by the process which follows, and
T Would save tank construction.

foll

te

zin iy Placing 2 fine screen, such as 3/32 in. perforated

l‘e;. tween the tanks and the filters, it will save about
sprink?:’il‘ters of the labor in cleaning the holes of the
tl'eadin 'S, where such are in use, and also save much
§ on the surface of the filter.

D, _ |
Irrj g . a portion of the year there is some of the
.. '8atioy )

: onerea fallow. The efficiency of fallow land is
l“'igatione'.th"'(?l that of grass-cropped land where b'rogd
Ogue t}? 1S the method; but where land filtration is in
€ effect of a fallow period is not so great.

liq“id pl(t)h An up-to-date plant for the purification of the

have rtion there are the solids to be dealt with; these

disposa]een 2 source 6f much trouble ever since sewage
was.ﬁrst put into operation. :

8rit ch: Solids screened out and that deposited in the

Mbers are easier to deal with than the sludge, as

y cO i . .
o?ta'" less moisture, and thereby more easily dis-

pOsed

\theA;cSroy.don all the solids are disposed of on the land
Dumpin “ehings and grit by cart or trucks, the sludge by
o ig\all being spread and ploughed in as manure.
the szladded to the sludge before pumping to reduce
orBanj L and to accelerate the decomposition of the
Pedugeg o 2ter. The addition of 0.5 per cent. of lime

the smej) about 75 per cent. The ratio of screen-.

state, gr 8rit to sludge is 1 to 11.75, both in their wet
n ' 10 2.8 in the dry state. ;

Pectj Management of a sewage disposal plant, irre-
e Vse f the method of di5posnl{,; there should be kept
thEreb of alp the different items showing the work done,
ablin Not only giving the present position, but en-
fut‘"'e. MPparison with the past and information for the

by dThe Most v

i rds is
Wejo BTams, aluable method of keeping the reco

0 t-
8hs The usefulness of this method far ou
ifop, the time il lot them, as the
trac_fnatlo and labor required to p "tial- o

Ing b "OF comparative purposes, so essential
e dispo};;cause and effect, which many times arises in
Ol sewage, can be seen at a glance.
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The main items for recording are: Volume of sewage
and amount of rainfall; quality of sewage and effluents;
amount of screenings, grit, and sludge; number of units
working of the different parts of the process of purifica-
tion; also the cost in wages, say, of the sludge disposal ;
irrigation ; pumping, etc.

In keeping records there is obtained information that
is of value not only to the management, but to the
engineer in designing new extension works.

Combining the record of the hourly flow and the
oxygen absorbed in four hours of samples taken each
hour, one is able to find between which hours the greatest
amount of impurity, as indicated by the above test, has
to be dealt with.

Last, but not the least, item in the management of
sewage disposal is the finding by observation and re-
search the means of improvement in the present methods
of purification, and also for the cause of the effect
obtained. ‘

Some work in this respect which I have done may
be of some interest.

It has been known for years that a filter of fine-
grade material gives better results in purification than
one of coarse grade. Also some materials give better
results than others. But there has not been, to my
knowledge, any work done to definitely settle the cause
of these differences. :

One difficulty has been the want of means to
measure the physical properties of the different materials
used as a nidus for the bacteria. If this could be over-
come, the point could be settled as to whether the cause
of the difference between two different materials, when
used as a nidus was due to greater absorptive powers of
one than the other, or to greater surface area. The
former used to be given as the reason by many a few
years ago, but I think the latter is generally recognized
as the reason at the present time. '

To find the purification given by clinker as a nidus
in a filter, as compared with gravel, a filter was con-
structed in two halves, one-half filled with clinker and
the other half with gravel, in 1904, at Croydon.

The grading being the same for both materials, i.e.,
drainage tiles and 3 in. gravel = g in.; 3/ in. to 1 in. =
1 ft.; 4 in. to 34 in. = 3 ft. 3 in.; total, 5 ft. Area, 200
square yards; rate of working, 200 gall_ons per square
yard per 24 hours. Fed by revolving sprinkler.

The average results of 31 samples taken between
October 13th, 1904, and June 19th, 1905, are:—

Tanks’ Clinker Gravel

Effluent. . Y.
Free ammonia as nitrogen.. 5.747 0.665 4.148%
Albuminoid as nitrogen .... 0.360 0.068 . 0.166%
Oxygen absorbed, 4 hours.. 4.157 0.914 1.843*
Chlorine  veeceessvoces Sl D8 9.14 0.7z
Nitrates as nitrogen ....... — 4529 1.265*
Nitrites as nitrogen ....... - , 0.165 0.294*
Dissolved oxygen ......... — 5,8 4.4%

+G.C.S. per litre:

The above results show that clinker gives muc.h
better results than gravel; but the question is, What is
the cause of this? :

To find the reason, I have carried out some experi-
ments in the laboratory. - .

As regards the reduction of the impurity by passing

*Parts per 100,000.

. over the surface, there must be taken into consideration

that as the water passes downwards it gradually be-
comes less impure, so that after passing over one surface
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area it gives to the next a water which has less impurity
than it received, so it is quite obvious that the same per
cent. purification cannot be effected by the second area
of surface, assuming they have both the same sur-
face area.

From the experiments made one comes to the con-
clusion that the surface area of the material is the factor
which governs the comparison between one material and
another as regards its suitability as a nidus in a filter.

It may not be out of place, especially as I have men-
tioned it before, to give the physical property of ma-
terials for absorbing salt. During my experiments to
obtain a method for estimating the surface retention, I
found that all materials experimented upon absorbed a
considerable amount of salt, and by extending the surface
retention method this absorption could be estimated.

The following is a summary of the results: That
with both clinker and gravel the amount absorbed per
cube foot increases regularly with increased diameter of
the particles. If this property was the cause of the dif-
ference in purification, as many believed it was, the puri-
fication would increase with- the increase in size of the
material ; but the reverse has been shown to be the case.
The management, after obtaining an effluent, has to ob-
serve its effect on the stream into which it is discharged,
and there is a great probability that in the near future

this will be one of the management’s most important
observations.
——-_———

MINERAL PRODUCTION IN QUEBEC FOR 1913..

Production, 1913. Value in
Substance. Quantity. -Value. 1912.
AlSbiestos, tons & 1 G0, 136,195 $3,825,050 $3,059,084
ASbesticy: tonsi. S ah sr il s 28,371 20,245 23,358
Copper and sulphur ore, tons 80,345 866,774 631,063
Feldspar tons oo i v 74 1,554 2,200
Gold, Koy A L 738 14,794 10,024
Graphite; toms 0L L L iy 103 9,620 50,680
Iron ore, bog, tons ...... L L oot e S A B SO Sl S
Iron ore, titaniferous, ton 4,081 0,824 4,024
Kaolin, china clay ......... 253 4,354 520
M;.;gnesite st St N e S S R e A0 0,645
: M¥ca,‘ Lg oy it g s 781,648 117,038 00,463
Mimeral water, gals. . ..... 77,313 31,728 30,854
Ocheriytans:=. 1ty st et 5,087 40,868 32,010
e At T e e o N g s 2,000
Phosphate; ' tonS e sk i 360 3,500 1,640
Quartz and Phonolith, tons 000 2,363 418
S}]ver, (37 A A O R 36,302 21,791 14,501
Zinc and lead ores, tons ... 335 370, e TRt s
Structural Materials.
Boiclee (M Ciihiapon e ira i & 156,358 1,272,002 1,284,232
Cement. harrels , ......... 2,881,480 3,361,202 3,008,350
Blag stongnit etk e, n i en il B S (e S e 600
e anttieN fels S e D T e i A ) 482,338 358,740
VL srR el S A o e S L 120,541 252,041
L3me. Bebipled ids Maliing 00 1,656,610 452,330 455,570
Prniasione i WS TRl T 1,570,455 1,363,555
San it el B e 343,750 170,600
SATAstone s [ eI sl T s BBl AN RS e M
Slate; el X IR 1,337 6,286 8,039
Tile. drain and sewer pipe,
pottery.fetc., . alat i, i R 326,165 203,100

$12,018,100 Pr11,187,110
——————

There has been in recent years a steady increase in the
amount of brick pavement laid in Rochester, last year a
total being attained of 85.040 square yards. However, the
amount of asphalt pavement is still greatly in excess of any
other kind. In 1013. 146,524 square vards of street asphalt
were laid, while 121,700 square yards of creosoted wood-block
pavement were laid in Manhattan borough, 20.000 square
vards in Peekskill, and much smaller quantities ‘in other
boroughs.
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REPORT ON COLLECTION AND DISPOSAL OF
WASTE, TORONTO.

Mr. Geo. B. Wilson, has recently presenﬂ?d ,2
report on the collection and disposal of the Cl.t}"g
refuse, together with a number of I‘eCOmme.ndathﬂ'
in connection therewith. The report has received 5
approval of the Medical Officer of Health for TOrOﬂtrt’
and the Chief Health Officer of Ontario. In this rep®t’
it is assumed that the term refuse includes garbage, L
bish, and ashes; that the term garbage includes 2
kitchen refuse; and that the term rubbish includes
household waste other than ashes and garbage. w
A summary is given as follows: It is recommef:‘sh_
that the city construct a combined central plant at £ by
bridge’s Bay, where all garbage will be disposefl o3 il
the reduction process, and all rubbish incinerated in D&%
temperature furnaces. The power which is develop o
from the rubbish furnaces will be utilized in the reduct!
plant, and the gases deodorized. hat
An analysis of the studies made demonstrates §
the disposal of garbage by reduction becomes anfether
vantageous in future years, as compared with ©
methods of disposal.
The reduction method for the disposal of g
requires a larger capital cost, but with all items con
ed, will require a much lower net annual cost.

All work contemplated will be developed on 2
prehensive scale, and with reference to future nee S8 3
The development of any method for (:011ect10ﬂS f
disposal of refuse should also consider all branChewith
work carried on by the street cleaning departmﬁnts
special attention to operation and unit cost-keeping-
The equipment used in collection of refuse Sho‘in
installed with special regard to work to be done, fro
standpoint of sanitation and economy. p
All refuse, so far as possible, should be 1"3“’a 0
from the premises (and not placed on the curb), SO ollec
eliminate the unsightly appearance of streets on ©
tion days. 0
In};naking, separate collections of refuse, cO-OPer:t:he
will be required on the part of the citizens, as wel an of
strict enforcement of regulations by the depart®®
street cleaning. ' o560
It is recommended that the condition of the l}:f ol
stables, yards and shops should be remedied by t et mcﬂt
struction of adequate buildings, to enable the depa’
to satisfactorily conduct all branches of the work- r.5sent
Early action is desired, to relieve the P
conditions. oei"cd
The question of garbage and refuse disposal "eH i
considerable attention at the hands of Mr. R. C: der i
during the period in which the service was u
control. It was reported upon by him in 1912 anorizh’g
result a by-law was passed in January, 1913, a“th.ne in
the expenditure of $1,000,000. The matter remait” gt
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. abeyance, however, until the reorganization of the % cor8e

department in May, 1913. Since that time, Mr- rmncﬁ
B. Wilson, Street Commissioner, realizing the lmp‘; early
of the step to be dealt with and the necessity of 2 Atio?
solution, has given the problem a thorough investi8 1. 5
In October, 1913, he acquired the services of M;'coneo‘
Osborn, an engineer experienced in the methods © ica ard
tion and refuse disposal as practiced both in {\mer pavé
Europe. Since that time Mr. Osborne and his S‘,tz; with”
prosecuted the necessary preliminary investigatio®

out interruption.
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The problem of waste disposal naturally involves,
aMong other things, a complete study of the methods and
“OSts of collection, the equipment required for such col-
eCtl_OH, and the population to be served in the different
Sections of the city at various periods. Recognizing that

€ Solution of the refuse problem in itself would only
?}flford a partial relief from the conditions which prev?il
VJS(:.ugh?Ut the city it was decided to include in the in-
8ation a study of present stable, shop and yards

r 1 . .
eql.urements as well as studies of collection methods and .

€quipment,

B COncerning the methods of collection the report
aXes the following reference :

Collection Methods.—Great advance has in recent
Y€ars been made in this manner of collecting waste in
::’ﬂany of the European cities, and so far as possible, such
t :nges as are to be made in the collection methods of
elimj CPartment, will be carried out with the idea of
Obta_natlng the undesirable feafures, which at present
on t}l]n' Tl"_e_ methods of collectxo? adoptefi will dePend
a € conditions to be met, and will necessitate consider-
bee Study and practical experimenting: This can only
deﬁu-ndertaken when the method of disposal has been
Nitely determined.

Wil {)rrespeCtive of the manner of. disposal adopted, it
Prese % ne.cessrary tO_ continue to dispose of 'ashe-s as at
Case N, viz., ‘as filling for low lands. This being the
and’ the cost of collecting ashes w1ll. remain qonstant,
Minin as, therefore, no bearing on or influence in deter-
angd d-g the method most advantageous in the collection
!Sposal of other classes of waste.
The points to receive attention are as follows:
anﬁl The removal of waste from the premises in such
§ reeter as to ellfPlnate the unsightly appearance of the
on ths on. collection days, where receptacles are placed

€ curb and remain there during the day. .
ag Wilzl) Type of eQUipmen} used in col}ection to be such

ang PI‘eVenF the scattering of material on the'streefs,
Chay e creation of dust when contents are being dis-
8ed from receptacle into wagon. 4
Cond-(:s.) Thé_improvement in type of receptac}e; the ideal
: *tion being, of course, a standard container.
Sa it?) The developr.nent of coll.ection methods from a
in maxl-(}" and economical standpoint. (Tt_le greatest cost
loaq Mg collections results from the time required to
bein’ dl.le to equipment remaining idle while material is
8§ picked up.) 2 .
Collecti::n disposal is made b}.r- in?ineratiﬁn, a gzmb’lrr;;eig
"quire of garbage and rubblsh_ is usually ma f s
aterj > Ehe householder to provide a receptacle for the
" the ¢ 1al in a combined state, and relieves the tenant of
Touble of making a separation at the house.

l'equilrf disposal is made by the reduction method, it will
tirely§ the householder or tenant to keep garbage en-
€parate from rubbish.
“Comp.. MUst be borne in mind that in changing from a
cOllecltr}ed collection of garbage and rubbish, to a separatt;,
,.equelon, separate collection wagons for each class o
be o as well as separate containers for each class, will
Quired,
hoye., 1€Ss there be hearty co-operation on the part of
it Wiy Oldef' s, and they are educated to render a.551star3ce,
Out prhe difficult to obtain the desired results, since with-
Creq OPer separation, the costs of reduction will }:)e in-
e, ‘Nd with a combined collection the reduction of
Standge_ Will be positively prohibitive frnm' a practical
Point.  The adoption of this method will mean . the
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strict enforcement of regulations governing garbage col-
lections on the part of this department.

Climatic conditions tend to make separate collections
in Toronto difficult, as during the winter months, unless
well drained, garbage will freeze in the containers, though

with due care in the draining of garbage before it is -

placed in the container, and the use of paper, this may
be eliminated to a very large extent.

When garbage is mixed with rubbish, it is necessary
from a sanitary standpoint to make more frequent collec-
tions, whereas with separate collections, a more frequent
collection of garbage could be made if deemed advisable,
and a less frequent collection of rubbish.

When separate collections are made, a wagon having
a much larger capacity than our present carts, can be
used to advantage for the collection of rubbish, the size
being limited to a wagon that can be handled in the
places where collections must be made.

It is the intention of the department to experiment
with what is known as the ‘‘Roller System,’”’ whereby
cans are brought from the house to the curb by men in
advance of the collection wagons, and, after the material
has been placed in the wagon, the empty cans are return-
ed to the premises by men who follow up. It is expected
that this will permit of the more satisfactory and ex-
peditious loading and removal of the material.

It has been assumed by the department in its esti-
mates of costs that the present practice of requiring the
householder to place the receptacles on the curb will he
done away with, and that all collections, where possible,
will be made from the premises. This will eliminate the
unsightly appearance of the streets, due to the fact that
receptacles frequently remain from morning until night
on the streets on collection days. It will, however, relieve
the householder of the trouble of placing the can on the
curb and returning same after its contents have been
emptied.

Costs of Collection.—In estimating the cost of col-
lection, many items will of necessity have to be consider-
ed, such for example as the type of equipment used, and
the advantage of the same as to loading and unloading ;
the size of the wagon used in making collections for each
class of material, and the maximum load of each class of
material which can be economically placed on each
wagon. :
The costs will vary under different conditions, with
the different types of equipment used. For example, the
cart which is now in use will permit a man to load the
material at a less cost per ton than the same work could
be done by one man using a team and wagon. This is
due to the increased cost of the team and wagon over the
one horse and cart.

The productive cost of the man and cart as now
operated by the department, amounts to approximately
$4.33 per day, while the cost of the team and wagon,
with driver, amounts to $5.83. ;

One man will load as much material per hour on to
a cart as he will on to a wagon, so that the cost of load-
ing, under similar conditions, increases where the wagon
is used, but as the wagon will hold considerably more
material than the small cart, if of proper capacity, the
cost per ton mile will decrease in proportion to the weight
carried. For example, the material can be placed on the
cart at a less cost pér ton than it could be placed on the
wagon (both remaining idle meanwhile), but with in-
creased capacity of the wagon, the quantity hauled by it
will decrease the cost per ton mile haul. It is, there-
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fore, obvious that with any great distance to be travelled,
the wagon will show a considerable saving, due to its
larger capacity.

In this connection, it must be evident to all citizens
that the carts at present in use by the department are
taxed beyond their capacity, and are thereby rendered
unsightly in appearance in collecting from house to house
and travelling our public thoroughfares. It must also be
evident that before the load can be collected, and the
canvas placed on the cart, more or less of the material
is scattered on the streets, thus rendering them untidy,
particularly in the residential sections, and throwing an
extra burden on the street cleaning section of the de-
partment.

As already stated, the type of equipment to be recom-
mended for adoption will, to a great extent, depend upon
the method of disposal determined, and so soon as con-
venient after this question has been settled, studies will
be made, using various types of equipment for collection
by various methods, with a view to installing that which
is found to be most suitable from a sanitary and eco-
nomical standpoint. ‘

Methods of Disposal Considered.—(1) Total incinera-
tion of all rubbish and garbage, and such quantity of
ashes as required for their fuel value, the bulk of the
ashes being disposed of as fill; and (2) Total incineration
of rubbish, and reduction of garbage, with ashes dis-
posed of as fill.

The results of the studies made were applied to
twelve projects, assuming possible locations of disposal
plants or loading stations for the transfer of refuse to a
central plant by steam railways, electric trolleys, or
motor trucks.

In considering the method of total incineration in
high-temperature furnaces, the combustion gases, where
possible, should be used in generating power, but due to
the price at which electric current is furnished by the
Hydro-Electric Commission, it is not feasible to generate
electric current from power that can be developed in the
refuse furnaces, since to do so would not warrant the
additional first cost of installation, or increased cost of
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Summary of Three Proposals.

‘as the quantity produced might be profitably utilized, the
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operation. It has not been possible to find any Olftle:
for the utilization of steam, inasmuch as at such locatio®

demand would not be constant. Again, where the de-
mand would be constant, suitable sites are not availablé
for the installation of furnaces. )

Of the 12 projects investigated, 3 of them appearing
the most feasible are summarized ‘in the report according
to the accompanying table. f

The report recommends the adoption of project “C i
which provides for the total incineration of rubbish 2%
reduction of garbage in a combined central plant erect e
at Ashbridge’s Bay, the material to be transferred thel’etn
from three loading stations in the western, northwester
and northern sections of the city.

It is proposed, under the method of disposal reCom;
mended, to have all material collected delivered to tm
loading stations, and thence transferred either by sted
railway, electric trolleys, or motor trucks, to a centr
disposal plant located at Ashbridge’s Bay, except !
rubbish and garbage collected in the territory adlacen,
to the central plant, which will be delivered by the Follec
tion wagons direct. The garbage will all be scientific
treated in a reduction plant, the rubbish incinerated, ax:
the power developed from the rubbish furnaces us€ o
operating the reduction plant, the high temperature pr
duced being utilized to deodorize the gases.

The central plant at Ashbridge’s Bay (
the adoption of the department’s recommen
will consist of an unloading building, in which
garbage delivered at the plant will be unloaded. - i
handling of material as delivered will take place 1 ti
building. The garbage from the unloading building v.Von
be delivered into reduction machinery in the reduct!
building, where it will be broken down by heat in en‘fl_o i
equipment, and not exposed until thoroughly sterilize®

The free grease and water will be separated fro”
the solids in the reduction building, the solids being
livered to drying building, and the water and grease

Ikl

assuming
datiOﬂ)' .
a

All

to

Project.

A—Total incineration of all garbage, rubbish and part
of the ashes, in two, three or four disposal plants.

B—Total incineration of rubbish in two incinerators,
and reduction of garbage outside city

...........

C—Total incineration of rubbish and reduction of gar-
bage in central plant located at Ashbridge’s Bay.

Capital cost.

p e i1 be
the grease separating building. The grease w{ning
separated by gravity from the water, and the remalf
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Water concentrated by evaporation, to recover the solids
that are held in solution, and which in turn will eventu-
ally be dried with the other solids to produce a by-
Product, known as tankage.

The solids as delivered from the dryers in a dry
State, will be delivered to the extraction building, where
Fecovery of remaining grease will be made by a solvent.
e By the treatment described; all solids originally in

€ garbage will be recovered, as tankage and grease,
and ready for sale or shipment.

The rubbish will be delivered to incinerator building,
W!lere it will be burned. The furnaces for this purpose
Will be connected with boilers, so as to develop steam to

€ used in reducing the garbage. In addition to the
O0llers installed for generating steam from rubbish,

ml?fs will be installed for use of coal to supply such
additiona] steam as may be required to complete the pro-
€ess of reduction.

LS uring the operation, all material, so far as possible,
'l be sealed during the process of disposal, and the
Sases and steam trapped, so as to pass them through
Ogod.o“Zing scrubbers, and such gases as are not de-
¢ :rlZed in the scrubbers, will be exhausted and passed
5 Ough the rubbish furnaces, where they will be de-
i Orized by being subjected to a temperature of from
e;{iOo degrees to 2,000 degrees F. It is also in?ended to
andaust tl_le air from rooms which might contain odors,
» to utilize the air so exhausted to supply a draft on
€ rubbish furhaces.

et

A SHORT LINE FROM THE MARITIME PRO-
VINCES TO THE QUEBEC BRIDGE.

wh Su‘:"eys have been completed for the construction of
u at will be known as the Quebec Extension Railway to
mi?»f':om Washburn, Me., through a distance of 110
€S In the State of Maine and 64 miles into the Province
roaq uebec. The intention is to ultimately continue the
tran o t.he Quebec Bridge, connecting there _w1t.h the
sho SContinental roads from the west 'a.nd furnishing a
Wi]lrt line from it to the Maritime Provinces. The line
be operated throughout by electricity. 2
run Nother electric line, the Aroostook Valley Railway,
S from Washburn, Me., and will afford connection at
¢ Sque Isle, Me., with the Canadian Pacific Railway to
John, N'B.
Joh r. S. B. Wass, assistant chief engineer of the St.
pr()'n and Quebec Railway, is chief engineer of the new
in ]ecF' From him we learn that the construction of the
€ Will inclyde two large bridges of approximately 600
al‘soln Iength over the St. John and Alligash Rivers, a!nd
aStan 8o-foot bridge at Beaver Brook. The Canadian
the €rn Construction Company, who have been gwarded
Lontract, will likely begin operations during the

Ming sum mer.
! ———

oW,nThe C.P.R. owns or controls 18,000 miles of railway. Its
anq ]SDyStem is comprised of 13,280 miles, and the Minneapolis

as stiuhlth roads account for some 4,000 miles of track. It

. In the
of oye

1l about 700 miles of spur lines and extensions to l?qi]d
West; while the double-tracking will mean an addition
T 4,000 miles of railway. : R T

firs he state of Minnesota has attained a position in the
0k as far as road improvement is concerned. In 1014,
wil] <tate will spend $2,500,000 upon roads and bridges, and
of itenaugmate a system of road patrols for the maintenance
anq ¢ 'ads. Nearly 1.500 patrolmen will be assigned to 5
Mile sections of the state highways, and will be peld
Sible at a1 times for the condition of the roads.
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GRAPHICAL SOLUTION OF THE THREE-POINT
PROBLEM.

GRAPHICAL method of solving on the plane

A table the three-point problem in hydrographic

surveying was given recently by Mr. A. L. Higgins

in ‘‘Engineering,’’ of London, Eng. His solution

is the extension of the well-known method of ‘‘two
intersecting circles,”’ and is outlined as follows:

Problem.—Given a, b, and ¢, the plotted positions

of three points A, B, and C, and ¢ and ¢, the angles sub-

tended at P by A B and B C respectively; to determine .

p, the position of P on the map (Fig. 1).

Solution.—From b draw lines b e, b f, making the
angles a b ¢, c b f respectively equal to go deg. — ¢ and
go deg. — ¢. At a erect a perpendicular to a b, intersect-
ing b e at e; at c erect a perpendicular to b c, intersecting
b f at f.. Join e f. Let fall a perpendicular from b on e f;
this will meet e f at the required point p.

Proof.—On e b and e f as diameters (centres o and
o' respectively) describe circles; these will intersect at p,
the common apex of two adjacent angles equal to the
observed angles 6 and ¢. For, being angles in the same
segment of a circle, the angle a e b is equal to the angle
a p b, and the angle ¢ f b is equal to the angle c p b.
And the angle a e b is by construction equal to ¢; there-
fore the angle a p b is equal to . Similarly, the angle
c p b is equal to ¢.

e
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Fig. 1 Fig. 2.

The above construction is more expeditious in the

‘office than the one from which it is derived. It is readily

effected on the plane table in a manner hereafter
described. ) : :

The Analogous Plane-Table Problem.—Given a, b
and c, the plotted positions of three visible points A, B
and C, to determine p, the plotted position of P, the
station occupied by a plane table.

(This notation is retained throughout the remainder
of this article.) ‘

Here the angles ¢ and ¢ (Fig. 1) are involved graphi-
cally, but the fundamental principle of the plane table
precludes the necessity of observing their magnitudes.

The ‘‘three-point problem”’ involves the dual pro-
cess of—

1. ‘“‘Orientation’’—i.e., setting the board so that the
several plotted lines are parallel to, or coincident with,
the directions of the corresponding lines in the field.

2. Plotting p, the position of the station occupied.
(This is a separate process (resection) in the case of
Bessel’s graphical solution.)

Although possessing the same characteristic—that of
plotting the station occupied—this problem cannot ap-
positely be termed a special case of resection, since the
application of that method pre-supposes direct means of
orienting the board—a ray drawn in the direction of P
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at a previous set up over one of the three points A,
B, or C. -

Thus, for an example of resection, suppose a sur-
veyor has a plane table oriented over B, and a picket at
P to indicate a station selected for detail work. Before
removing the table he draws a ray through b, the plotted
position of B, in coincidence with the line B P, as a
direct means for orientation at P. The required point p
is somewhere in this ray. He then sets up over P, and

orients the board by sighting at B, with the fiducial edge

of the alidade along the ray through b. The ‘board
oriented and clamped, he determines p at the intersection

of the line sighted through a to A with the ray through i

b to B. As a check he would centre the fiducial edge on
c, sight at C, and note if the line thus drawn also passes
through p (Fig. 2). But, as far as the three-point
problem is concerned, the three points are virtually in-
accessible ; direct orientation is therefore precluded, and
resort must be made to one or other of the mechanical,
graphical, or trial solutions.

Some years ago the writer observed that the ex-
tended hydrographical solution (Fig. 1) might be readily
adapted to the analogous plane-table problem, with
-special application to cases in which the angles sub-
tended at P by the points'A, B, and C, were large, and,
in consequence, frequently necessitated additional con-
struction in the application of Bessel’s method. Not only
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was this advantage manifest on trial, but the facility of
soon estimating whether a station selected at random
was within the limits of plotting, the reason of which is
inherent in the fact that the required point lies in the line
of two previously determined intersections.

The field routine of this method is as follows—

(The three positions of the board in Fig. 3 correspond
to the three principal steps.)

First Step.-—(1) Level up the table over P, the station
selected, and draw a line perpendicular to a b at a. (This
corresponds to erecting the perpendicular a e in Fig. 1.)
(2) Place the fiducial edge of the alidade ruler along this
perpendicular, and sight through a at A, the correspond-
ing point in the field. Clamp the board in this position
and repeat the sight as a check against movement. (3)
Fix a pin in the board at b, and, keeping the fiducial
nge against this pin, turn the alidade until the point B
is seen bisected by the cross-hairs of the telescope, or,
in the case of a sighted alidade, coincident with the sight-
ing slits. Draw a line along the fiducial edge to intersect
the perpendicular in e. (Thus at e, 6, the angle sub-
tended by A B at P, Fig. 1, is set out graphically, the
board heing regarded a point in comparison with the area
surveyed.) (4) Unclamp the board.

Second Step.-—(1) Draw a line perpendicular to b c

-
E e 5
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at c. (This corresponds to erecting the perpendicular c f.

in Fig. 1.) (2) Place the fiducial edge along this perpen-
dicular, and sight through ¢ at C. Clamp the board in
this position. and take a check sight against movement.
(3) Turn the fiducial edge about the pin at b until the point

\
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B is seen bisected by the cross-hairs of the te}escope, and,
holding the alidade in this position, draw a line along the
fiducial edge to intersect the perpendicular fx:om foffeint
(Setting out the angle ¢ graphically at f, Fig. 1.) (4
Unclamp the board.

Third Step.—(1) Place the fiducial edge through the
points e and f, and slide a set-square along that edge t©
p, the foot of the perpendicular from b on e f. (This
corresponds to joining e and f, and letting fall the P?’i
pendicular from b on that line.) (2) With the fiducid
edge through p and b, orient by sighting at B in th; .
direction p b; clamp the board in this position, and chech
the accuracy of p by sighting through a to A, and throug®
c to C. (Checking by resection.) No “‘triangle of errof
should result—i.e., the rays passing from A, B, and
through a, b, and c respectively should definitely inter®
sect at p.

Notes.—(1) When the station P is situated on the
circle through A, B, and C, the problem is indeterminat
This case is evident when the lines b e, b f coincide, bu
in practice the limit is reached when the angle e P fil
very small. P

(2) When one or both of the angles subtended 2t i
are greater than go deg. (as is the case when P is “_llt 1’
the triangle formed by A, B, and C) obtain the inter™.
section e, or f;, or both, as the case may be, by prodllcmg
backwards one or both of the perpendiculars at a an
(Fig. 1). i :

(3) When one or both of the intersections e and
cannot be obtained within the limits of the board;,';he
point p may also be indeterminate for the stations
selected. The likelihood of this result should be judge)
(by estimating the position of the line between e an
before resort is made to the following construction:—

Erect perpendiculars at the middle points of thi
lines a b and b c—i.e., parallels to a e and c f, to l?tel‘-
sect the lines from b to e and f in, say, o and © ‘rer
spectively (Fig. 1). Let fall, as in text, a perpetfldlcula
from b on the line joining o and o}, and, using this 356'
means of orientation with respect to B, determine by :

section the position of p. ¢
Bisection.—Any convenient ratio other than One‘ha]

may be chosen, provided that the lines a b, b c aré pres
portionately divided from b.

o

CANADIAN INLAND WATERWAYS.

Preparation on the part of the Government for the ‘.:f;:e
struction of a mew canal at Sault Ste, Marie indicates £00
magnitude of the . scheme to improve the navig? nd
of Canada’s great waterway of the St. Lawrenceé ‘peW
the Great Lakes. It is now evident that besides the St.
Welland Canal another will be built at the Soo, an'd "hgi]it}’
Lawrence canals deepened so that all will- be equal 1n fa nev
and size for handling the greatly expanding traffic. it en be
Welland Canal will have a depth of 31 feet, which ¢@%yis
increased 4 feet without rebuilding the locks, so tha’tls of
waterway is eventually intended to accommodate vessé un”
35-foot draft, or equal to many of the large liners noWI will
ning between Montreal and Liverpool. The Soo Canan of
be constructed of an equal depth, and the improveme o
the St. Lawrence canals will give Canada a waterway hter
the ocean to Fort William that the largest ocean fr€18%4ey
can navigate. Cargoes will not need to be broken 'asro
now are at Port Colborne, Kingston and Montrea}- ?‘Oe
Harbor must be completed in four years. By this tln;’n the
new Welland Canal will be ready for traffic, and fr° who'¢
activity of the Government it is certain that along the Caﬂ”]
length of this great waterway the improvements on t eariﬂﬁ
systems and harbors will either be completed O H
completion.
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PARAFFIN BODIES IN COAL TAR CREOSOTE
AND THEIR BEARING ON SPECIFICATIONS.*

By S. R. Church and John Morris Weiss.

a paragraph stating that the oil shall be a pure pro-
duct of coal tar, and free from adulteration with any
. Ol or products from any other tar. The purpose of
this clause is usually to provide against admixture with
petfoleUm products, such as water gas tar or oil tar
Crivatives. In the present paper the writers wish to
Consider one requirement which is sometimes introduced
With the object of enforcing this provision.

IN specifications for coal tar creosote there is usually

Coal tar is made up mainly of aromatic compounds,
and the presence of bodies belonging to the saturated
Paraffin series has been regarded by some as direct and
Unmistakable evidence of contamination of coal tar creo-
Sote by distillates from other tars.

f Dean and Bateman' proposed a sulphonation test
Of creosote oils, based on the principle that aromatic
Ydrocarbons dissolve in concentrated sulphuric acid to
Sulphonic acids, while bodies of the paraffin series remain
‘Unattacked, They applied' this test to numerous creosPte
Olls.) and concluded that any oil yielding a sulphonation
residue was contaminated with products of other source
an coal tar. ;
A modification of this test, devised by J. M. Weis§,
Was proposed in an article by S. R. Church,’ which did
ot in any way change the results of the test, but x-nerely
:ade it easier of operation, so far as the detection of
aCes was concerned. Later, Bateman® made further
:,n Odifications in the test, which made it a still more con-
€nient laboratory operation. This modification was en-
Orsed by Church* after trial as more convenient and
Practical than the earlier proposals.
h Chapin‘ proposed the substitution of a dimethyl sul-
f) ate test to he used to determine paraffin hydrocarbons
y Creosote oil, as well as in creosote oil dips. Reeve and
roWis® have used this test, and have given a number of
€Sults obtained by it.
us A brief description of the tests in question may be
- "Seful in this connection:— -

f Sulphonation Test.—‘“Ten cubic centimeters of the
2ACtion of creosote to be tested are measured into a
abeock milk bottle. To this is added 40 cubic centi-
meter s of 37 times normal sulphuric acid, 1o cubic centi-

foeters at a time. The bottle with its contents 1s shake_n

rnr tWo minutes after each addition of 10 cubic centi-

b ;[terS_of acid. After all the  acid has been added,othe
1 Ele 1S kept at a constant temperature .of fr(?m 9§ t-o

s Centigrade for 1 hour, during which time it 1S
hoake" vigorously every ten minutes. At the end of an

of l;r the bottle is removed, cooled and.ﬁllec_l to the top

Wh.he graduation with ordinary sulphuric acid, and then

rled for 5 minutes in a Babcock separator. The un-

zu'lphonatEd residue is then read off from . the gradu-
tlons_n
of thDimethyl Sulphate Test.—‘Five cubic cen.timeter.s
et © fraction is pipetted into a narrow 25 c1.1b1c centx;
dimer burette, and shaken with 8 cubic cgntlmeterstl(:
clo Ly 1 sulphate after closing the burette with a smooth,
i Se.ﬁtt‘“g cork. Separation of the residual oil occurs
Sua short time in the form of a clear, almost colorless,

"Matant liquid layer.”

* ;

t Presented before Section D of the American Asso-

eelqn for the Advancement of Science at the Atlanta
fing, December, 1913.

Qia
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We. will first briefly discuss the relative merits and
demerits of the sulphonation test and the dimethyl sul-
phate test, and then consider in what manner the results
of such a test should be interpreted, particularly as
regards creosote oil specifications.

We have made some experiments, using the dimethyl
sulphate test, as recommended by Chapin, and the modi-
fied sulphonation test with fuming sulphuric acid
and the Babcock bottle, as proposed by Bateman. Aver-
age samples of coal tar oil and water gas tar oil were
distilled, and fractions taken from 240° to 270° Centi-
grade, and from 270° to 300° Centigrade. These frac-

‘tions were then subjected to the dimethyl sulphate test

and the sulphonation test, with the following results:—
Sulphona- Dimethyl Sul-

tion Test. phate Test
Residue. Residue.
Coal tar distillate, 240-270° C.... 1.2% o
Coal tar distillate, 270-300° C.... 2.0 o
Water gas tar distillate, 240-
o B M AR T 2 el 4.0 o
Water gas tar distillate, 270-
00 s E et s S 6.8 o

Further tests on other oils were also made, with the

Sl e Sulphona- Dimethyl Sul-

tion Test phate Test
Residue. Residue.
Water gas tar distillate, 240-

B0 Rl e e 2.4% 0.0%
Water gas tar distillate, 270-

Ll el G L R R R R 1.2 0.0
Mixed tar distillate, 240-270° C... ' 2.0 0.0
Mixed tar distillate, 270-330° C... 3.0 0.0
Blast furnace tar distillate, 240-

o O e R PR S 17.6 2340
Blast furnace tar distillate, 27o0-

Cr T B IR B R e (12342 38.0
Oil tar distillate, 240-270° C..... 14.4 22.0
Oil tar distillate, 270-330° C..... 18.8 28.0

It'can be seen from these results that the dimethyl
sulphate method showed no residue in many oils that
gave measurable residues by the sulphonation method,
and we feel that the former test is of no value, so far
as the detection of small amounts of saturated hydro-
carbons in the presence of aromatic hydrocarbons is con-
cerned. Undoubtedly, if there were considerable amounts
of petroleum or blast furnace tar distillate present, where
there might be a sulphonation residue of from 10 to 20
per cent., the dimethyl sulphate test would detect it, but
where there is only a question of comparatively small
admixtures of material, itself low in sulphonation residue,
this test would not seem to be of any value.

We have experienced great difficulty in obtaining
dimethyl sulphate; moreover, we find that it rapidly
changes on standing, so that fresh supplies must fre-

. quently be had. Another objection to this reagent is the

danger attendant upon handling it.

In a great deal of our laboratory work on oils dis-
tilled from various kinds of tar, the results have been
clouded by uncertainty as to the authenticity of the
sample. Some time ago, therefore, we procured samples
of tars from typical coke ovens and gas plants under such
conditions as to make accidental contamination or ad-
mixture practically impossible. These tars, were distilled
to pitch, and the distillate oils recovered. The oils were
subjected tO a number of tests, partially along the lines
of Dean and Bateman’s work (loc cit). It is not our in-
tention to give the details of this work at present, except
in so far as they affect the question of the sulphonation
test. ' .
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Coal tars may be divided into two classes:—

1. Coke oven tars, which may be further sub-
divided according to the type of oven in which the coal
is carbonized.

2. Gas works tars, which may be divided similarly
into horizontal, inclined and vertical gas works tars.

In this investigation we had one or more samples
from each of the different types of installation, both coke
oven and gas works, and have, we believe, examined a
sufficient number of samples to draw correct conclusions.

The examination of the oils, which. is of interest in
this connection, was a Hempel distillation (made in ac-
cordance with the Forest Service method for analysis of
creosote oil), taking fractions at the following points
on the Centigrade thermometer: 210°; 210-225°; 225-
235°; 235-245%; 245-255°; 255-265° 256-275%; 275-285°;
285-295°; 205-305°; 305-320°; 320-330°. These fractions
were then subjected to the sulphonation test, using Bate-
man’s modified, as described above. In the appended
table are given the results of these tests of the various
oils examined, representative tests of each type of in-
stallation being selected. Where there were any great
variations between oils of the same origin, the tests of
the two most widely divergent materials examined are
given :—

Sulphonation Residues of Qils from Authentic Samples of
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210- 225- 235- 245-
Oils derived from 2107 - 5257 2367 . 245% 288"
Semet-Solvay coke oven
tar o weesesenseesie e o o o o o
Koppers coke oven tar.. o o o o o
United Otto coke oven
T e S P R S e i o o o o
Horizontal gas retort tar 0.2 0.2 0.4 0.6 0.8
Inclined gas retort tar... 2.0 2.0 2.0 4.0 5.6
Vertical gas retort tar.. 5.8 3.6 3.6 4.6 5.6
Water gas tar, I...... Ouill - 0. fevis Ok O 404
Water gas tar, 2...... e L Lot o s L s B S R
(O30k e e R S 9.2 22.8 26.4 26.4 26.0
Blast furnace tar ...... i (T80 T A BOA T J2
Lignitestar 5. el e v 7.0 %.0 9.8 11.6 13.4

A consideration of the creosote oil specifications in
active use indicates a tendency toward the use of the
sulphonation test. The requirements of the test vary
widely ; in one case, the sulphonation residue is limited
to 10 per cent. in others, to 1 per cent., while still others
specify that in the fraction 300° to 360° C. it shall not
exceed o0.25 c.C. .

In a Forest Service Circular C. P. Winslow’ gives
the requirement for Class 1 and Class 2 coal tar creo-
sotes, which are the only ones considered by him as pure
coal tar creosotes, that there shall be no sulphonation
residue. In ‘“‘mixed coal tar creosotes,”’ he allows, in
Class 1, 10 per cent. of the 305-320° C. fraction as a
sulphonation residue, and in Class 2, 20 per cent. of the
fraction 305-320° C., expressing it in the form that ‘‘the
volume of the sulphonation residue in cubic centimeters

should not be greater than one-tenth or one-fifth, re-.

spectively, of the weight of the fraction in grams.”

In the opinion of the writers, the requirement of
no sulphonation residue is unfair as a basis of classifi-
cation of pure coal tar creosote; and a very high limit
for mixed creosotes, such as 10 to 20 per cent., is use-
less, as it makes it unnecessary, per se, to have any coal

tar creosote at all present, in view of the fact that a’

great majority of the water gas tar distillates have con-
siderably less than this amount of sulphonation residue
in any fraction. If a requirement for no sulphonation
residue should be enforced, only straight coke oven tars
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could be used to produce such creosote oils, and this 15
certainly a commercial impossibility for the most part:
If a limit of 1 per cent. is set, the coke oven tar oils an
some of the horizontal gas works tar oils would meet the
requirement, but some of the latter would require the
admixture of coke oven tar oils to bring the percentag®
below this limit. Also, if a tar distiller should be hand
ling considerable quantities of inclined or vertical 825
works tars, oils containing as low as 15 to 20 per cent.
derived from these tars might fall outside of the I per
cent. sulphonation residue limit. !
The writers feel that a fairer limit for such speClﬁ'
cations would be about 2 per cent., as this would not
bar any normal coal tar creosote oils, and would at the
same time prevent the admixture of petroleum prodllff‘S
(other than those from water gas tar), blast furnace oils)
etc. The admixture of water gas distillates will, of neces"
sity, have to be taken care of in some other way tha?
by the sulphonation test, as it is very plain that cel:tam
mixtures of coke oven tar oil and water gas tar oil ©
a low sulphonation residue, would show a lesser su*
phonation residue than most oils obtained wholly fro®
gas works coal tars. e
We believe, moreover, that we have demonstraf
the sulphonation test of itself to be of comparatively little

Tar.

255 265~ 275~ 285~  205- 305~ 3297
p65° 1 2y’ v 288° 1-2057; 13057 320" /338
o o o o o o o

o o o o o o o

o o o o o o o

0.8 0.8 0.8 0.8 0.4 04 O
Buk o inBvEhy O 780040 56 5.2 A8
2.6 6.2 AR 670 VT, S O
PO A PR SRR W SR
0.2 04 ;30,0 142" 336, 713.6 124
33.2 31.6 35.6 42.4 36.0 32.0 32.9
20.4. 21.2  22.0, 20.8' 20.4 18.0 16.4
14.8 17.0 20.4 20.4 19.6 19.0 12.0

value in detecting the admixture of oils of petrole"n‘n

gas tars

datd

: sEriy ue
from our analyses of authentic tars, indicating the V?l

; S in
of certain other tests, as means of determining the org
of oils used for creosoting.

origin, particularly those derived from water
with creosote oil.
In a later paper we intend to publish additional
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PIPE CONDUITS MADE OF CONCRETE.
N economical method of constructing efficient and
durable conduits of concrete for small steam
lines is described in a recent issue of ‘‘Power,”’
from which the following illustrations and re-

Marks are reproduced :— o
he trouble experienced in installing and maintaining
Steam Jines underground is well known, especially where
cinders have been used for grading. To lay a pipe line
& Cinders means a continuous digging up and renewing
°! Pipes, for the life of wrought-iron or steel pipe in
“ders is short and cinders alone make a poor insulator.
. “0me kind of covering must be employed to save the
Plpe and to prevent condensation. After using sever.a.ll
Indg of material, including tin-lined wood casing, ordi-
Ly tile, split tile, and oak, pine, cypress and other
it:lcfls of wood coverings, each has been found to have
oil l.ault& Concrete conduits have been used for air and
'0es, there being little expansion or contraction, but
PP(}vlding for a steam line is a different proposition.
ith the knowledge gained in laying approximately
7,000 ft, of air lines in concrete, and knowing that it

Beginning of concrete pipe trench,

Center piece and strip removed
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centre core, leaving the concrete as shown in Fig. 2.

Now lay the pipe, as shown in Fig. 3, and cover the
slot with a strip of thin galvanized or stove-pipe iron
about 4 in. wide. Raise the side boards up 3 in., tamp
dirt around the outside to hold the boards in place and
fill with concrete to the top of the side boards, as in
Fig. 4. When the concrete has set dry, remove the side
boards, leaving the finished conduit of section like Fig. 5.
If the ground is likely to hold water after a rain, it is
well as an extra precaution to coat the sides and top of
the conduit with hot coal tar, or with a heavy paint.

Care should be used where the risers come above
the ground. For such places use a piece of 7-in. stove-
pipe of the right length, split and flanged over at the lower
end, and flatten the sides so as to leave space for the
steam line to expand. After placing the stove pipe over
the riser, set a box 9 x 15 in. around the stove pipe, both
extended .about 6 in. above the ground line, and fill with,
concrete, as in plan, Fig. 6, and vertical section, Fig. #.
When the concrete has set, remove the outside form,
pack the dirt firmly around the riser box and provide a
sliding lid of sheet iron, as shown, to exclude dirt and
hinder the circulation of air.

Raise side pieces up thus

. T’
: / *intervals of Ak N ard lay galv.iron over A
.!674,;;7;/7;:7; :’r /f‘;mﬂC?I{l’}?ynyz‘“ : lay pipe inslot §§ ffeggh, hen concrete Ao L
nor " " i ‘mq} orn fop v
By U e e
it — . (T 7
4 2\ i /
4 ) e .
= H ) \ A B
i 1 o 7 5
14--.5_[/‘2.)1 / ]
R (| ‘B FIG.3 e Lid =, =
S

P—

F16.5

F1G.4

s FIG.7
Figs. 1, 2, 3, 4 and 5.—Cross-Sections of Conduit. ~Fig. 6.—Lid for Riser Box. Fig. 7.—Vertical
’ Section of a Riser Box. Concrete Conduit for 2-in. Steam Line,

Was

ana; Mmune from disintegrating actipn of the elements
as g C Cinders, a similar conduit for steam plﬁaes

Othe smp loyed. It is very simple and less expensive t arfx

Maine.. 224 to those who would keep down the cost o

Ner enan(:? and raise the standard (?f service, our man&

Stear, Providing conduits for small sizes of undergroun

Pipes may he of interest.

be t(;l\ Method of providing for a z-in.. steam line Woulccil
Set .'St.dig a trench the required size .and depth, an

edgen 't two 76 x 6-in. fence boards 4, Fig. 1, placed on
for §.9 In. apart. Next, nail a piece C, used as a co;e
leormmg the slot in the centre, to the strips h,
Side ;:0103/4 in. spaced 6 ft. apart, and tack them to the
Seetig, ards. The ditch is then filled with concrete u;
~srl1‘allns’ €ach about 12 ft. long, made of 10 parts o
Qement'ston? or gravel, five parts sand and twg Izar::
Ie"el wir. X the concrete to a ‘slush and fill the for

it the top. Do not trowel the top, but u;e a
Bette, !0 roughen the top surface, as the top will adhere
v than §f glicked with a trowel.

“Mough N the concrete is set, and it will generally harden

M 12 hr., remove the strips B and lift out the

TR

Lid #or riser box long enough i
for expansion and .sf?// e .
cover opening o L A
i B
N |8
N 4
z T8
i “
i ©
5 2
& i
i £
! £
K2 ©

If a leak appears, remove a section of the top with
a wedge, draw out the pipe, repair the leak and replace
the top with new concrete. A length of 25 ft. of pipe

can be drawn out and replaced with no trouble. This
cannot be done with wood, log, tile, wooden box, or
most other kinds of conduit on account of the inside sup-
ports. Many hundred feet of this kind of conduit have
been installed and no trace of cracks has been found at
any of the places that were uncovered to examine the
concrete.
_————————

Giving evidence before the Dominion’s Commission on
March 14, Mr. Nicholson, harbor engineer, stated that in the
course of the next two years Cape Town harbor would be
able to accommodate vessels 750 feet long and drawing 38
feet of water; and also that further development ‘work had
been approved by the government.

In 1913, according to returns received, 8,006 men found
employment in the mines, quarries, clay-pits and ore-mills in
the Province of Quebec. The total wages paid amounted to
$5,170,305. A certain proportion of these men were employed
for part of the year only, but the majority worked 300 days.
There were 15 fatal accidents; of these, ten occurred in the
asbestos mines ; four in quarries, and one in a copper mine.
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THE WET FILTRATION OF COOLING AIR FOR
ELECTRICAL MACHINERY.

generally known as wet filtration, to the cooling

of electrical machinery is a comparatively recent

innovation, and the installations of this type are
as yet few in number. Owing to the rapidly increasing
number of turbine-driven generators requiring large and
constant volumes of ventilating air, engineers are much
interested in the method, and are discussing its possi-
bilities. While on the one hand some are favorably dis-
posed towards the new practice, the majority, frankly
doubtful, prefer to await the verdict of time in those cases
where it is in use before coming to a final decision. As
the time is opportune, we reproduce the following re-
marks on the subject contained in an article by Mr. D.
A. Hackett in the Electrical Review, dealing with a few
of the technical aspects, with the view of stimulating the
discussion of the practice.

The process of wet filtration may be briefly described
as the bringing of the air which is to be cleaned into
intimate contact with water in the form of a very finely
divided spray. The air may thus be said to be actually
washed, for as the particles form nuclei for the forma-
tion of drops, they are removed from the air current
passing through the apparatus, both by their rate of fall
being rendered greater and by the interposition, in the
path of the spray-laden air, of specially shaped baffles
from which the air issues clean and without trace of
suspended moisture. In addition to the removal of dust
particles, the no less objectionable acids, or acid-forming
gases, are removed, being absorbed by the water.

THE application of air, cleaned by what is now

The first question that arises is whether it is possible
for the water particles to be carried over from the filter
by the moving air. It is simply a matter of installing
apparatus capable of dealing with the quantity of air re-
quired, and there is little doubt that manufacturers of
this class of plant would be able to fulfil guarantees of
the absolute absence of every trace of suspended moisture
in the discharge from the filter.

The air leaving the apparatus is humid, and the
greatest amount of discussion in connection with this
subject has been devoted to the possibilities attaching to
this condition. The insulation resistance of material is
reduced by the presence of moisture in it, and consider-
ing only the humidity of the filtered air, it might be un-
safe, to say the least, to pass it in its practically saturated
condition through a machine. ~This view may be con-
sidered from several aspects. It must be remembered
that the climate of this country is such, that electrical
machines are frequently subjected (more often of course
in winter) to atmospheric conditions approximating to
100 per cent. humidity for long periods. This is the case
particularly where the machines are of the type requiring
forced ventilation, and it is ordinary practice, where the
environment is suitable, that is, where the atmosphere
remains clean, to pass the air through machines un-
filtered, without damage resulting to the insulation. In
foggy weather the air is supersaturated and contains
particles of moisture, but there is no record of machines
having broken down due to the reduction of the insula-
tion resistance at such times, nor is any provision ever
made to reduce the quantity of moisture in the event of
a fog or unusually humid atmospheric conditions. Finally,
machines are insulated for use under ordinary conditions
of surroundine air; in practice manufacturers’ tests are
specified to be made without any special precautions with
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regard to humidity, and in very many f;ases.it is even
specified that the apparatus under consideration sho'uld
remain in the shops for some days previous to testing
subjected to ordinary atmospheric conditions. It .would
appear then, that the factor of safety of insulation aS
applied to electrical machines in general would cover

such of these as are ventilated by wet-filtered air.

It might be of interest to examine the effect of the
passage of the air to and through the machine, on the
air itself. Let it be assumed that the filtered air is satu-
rated, that is, that its humidity is 100 per cent. (act.ua:u)’
it does not always reach this, the average condition being
more nearly represented by 95 per cent.). The air leaving
the filter passes to the machine but before coming int0
contact with the windings, it has to encounter resistanceé
in the form of ducts and bends, and has also to be forced
through the machine by some form of fan. In this pro-
cess energy is expended, the air temperature is ralset.i:
and the humidity thereby reduced. It may seem that this
effect is slight, but in the first place it requires 2
comparatively small amount of energy to raise the tem-
perature of a cubic foot of air through one degree (0-575
watts per cubic foot per minute), and for a given moistur€
content the humidity of a given weight of air decreases
rapidly as its temperature rises.

If air at 19.5 degrees C. and 100 per cent. humidity
at normal atmospheric pressure, have its temperature
raised one and a half degrees, the humidity drops to 90
per cent. If an actual case be taken, and assuming
per cent. as an average figure for the efficiency of fhe
external fan supplying air to the machine, calculatio?
shows that the losses in the fan and ducts produce an %"
crease in temperature of about three degrees before .the
air comes in contact with the windings. The resulting
humidity in this case with 100 per cent. leaving the filter
is 79 per cent., which is below the average for winter
atmospheric conditions in this climate.

It has also been pointed out that the air around 2
central station, by reason of the water vapor Jiberated
in various operations, has, as a rule, a large amount ©
suspended moisture present against which no special Pre”
cautions are taken.

The effect of the heating of the machine itself must
be considered. . An examination of the heating curve
shows a sharp and immediate rise in temperature afte
putting on load. This should act in the direction of pres
venting an undue absorption of moisture by the winding$
should the humidity be high. It is also worthy of cO%
sideration to note that in a generating station, due 1
the radiation from steam pipes, engines and generators’
the air temperature is higher than the external air, %%
as a result, the windings of a machine, when put on loasd
are already several degrees higher than the cooling alfd
and therefore initially more likely to resist the condensa
tion of moisture in them. . This fact, taken in conjunct”
with the rapid rise in temperature referred to previouS o
and the increase in temperature due to work doné
moving the air, tends towards the reduction of the Pty
centage of humidity, and therefore to the original con”
dition of the air as regards moisture previous to filtratio

It is claimed that the air is cooled as well as cleas
by the process of wet filtration, and as this tends 1 i
direction of a lower maximum temperature, it is destra®
to form some idea as to the amount of the reductio”
air temperature and the effect of the increased moist? i
content on the cooling qualities of the air, that is, P’acat
cally speaking, on its specific heat. If air be takenhu'
atmospheric conditions of temperature, pressure and
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B and. caused to take up water vapor in such an
4Pparatys as the filter under discussion, the air will be
e OWing to the heat absorbed in the evaporation -of
¢ Water. Tt is correct to assume that the quantity of
8t lost by the air is equal to that absorbed by the water
til;::r!g €vaporation. From this considerat?on the res:h_m-
!0 temperature due to air taking up various quantities
¢ a;r:01§tl.}re can be calculated, and from hygrometric
pr S It is a simple matter to obtain the amount of vapor
eSent at ‘the assumed condition (for air leaving the filter)
perggo per cent. hurr_]idity at any temperature. The tem-
rniditur(f3 to which air at any other temperature and hu-
taineg alls when saturated in this manner, can be ob-
will With reasonable accuracy. The air temperature
Orre[slot ¢ reduced quite to the wet-bulb temperature
tempefondmg to the ?tmOSpherlc condlt_lons, Baihe to, 2
oist ture slightly higher, due to the increase of the
filfe, T€ Content consequent on the passage through the
Concrete example will make evident the extent
Ing effect.
alr at 13.9 degrees C. and 81 per cent. humidity,
3 wet fees to average summer conditions, be treated
the resyl Iter so that it emerges at 100 per cent. humidity,
by % tng air temperature is 12 degrees C. The wet-
i) 7mperatUre corresponding to the original conditions
the late5 degrees C. The cooling effe::t is due nr.lamly to
it g 3 0t heat absorbed by the water in evaporating, and
Stil fUr?}(‘)t seem feasible except possibly in special cases
addit;, il reduce the temperature materially by the
ing . Of refriger ating plant, cooling the water supply-

$ Prays in the filter, It is doubtful if mich ad--

Va

-efﬁci:ge an be gained in this way unless some highly

%t syupe COmpact refrigerator capable of operating with-

i P‘ervlsl()n’ can be found.

inv‘es ; l_th_ regard to alteration in cooling qualities,.an

for Sation of the change in specific heat and density,

"‘Creazea-v frage conditions given, shows a 0.2 per cent.

°Ximm Specific heat, and an increase in density of,

adVant ately, the same amount, so that there is a slight
g€ in these respects also.

800q zmming up, it would seem that there is a fairly
Pargy ase for the installation of wet air-filtration ap-
pr°duci from the purely technical aspect. It undoubtedly
ssars Clean ajr, the advantages of which it is not
pe"atur Y to dwell upon, and whilst the reduction in tfam-
COoley :fmay Dot, generally, be great, the air is certainly
breakd ol Hltration. With regard to the danger of
Werg ca ™ 1t would be of interest if some expériments
any m r“e_d out under actual conditions to discover if
OCeyy ater‘,al alteration in insulation resistance does
o firg nd in thi connection experience might be gained
d?“'n i;) b !°W~Voltage machines, where the risk of break-
d'scuss €Ss. It is outside the scope of this article to
?!;' mpare COsts of such installations, the d%ﬁerent types,
3t the alive figures for upkeep, but it mightbe urged
gre"ltes Publication of such particulars would be of the
pl‘e*"enl‘ til;,t: Fest to electrical engineers in general at the

———-e
Th . '
%-ls be:n businegg of the Tungstolier Company of Canada
]mited taken oyer by the Canadian General Electric Co.,
e il :
;?13 Wliliaci been stated at Philadelphia that part of the pig
thel"'4o R. D. ‘Wood and Company will cast into pipe in
sere f,<;°°°f0'n Italian aqueduct contract, will be brought
hydney ™ Canada, This particular iron will come from

q

e heo 10Va Scoti is understood to
e 4 Scotia. About 15,000 tons is unde <
elphia 2? COntracted for to be delivered at docks at Phila-

bout $13.50 per ton,
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CONSTRUCTION OF A JETTY OF SPECIAL
DESIGN.

By V. J. Elmont, B.Sc., A.M.Can.Soc.C.E.

there has been completed a jetty, built of concrete

blocks. It is worthy of record on account of the

magnitude of the blocks, which are up to 102

tons in weight, its special design, and the difficulties

which had to be met during construction owing to the
heavy seas on that coast.

The jetty runs 1,000 ft. into the sea and has a width

at the top of 20% ft.; the maximum depth of water is

O N the west coast of the Danish peninsula, Jutland,

20 ft. The masonry of the jetty does not begin directly
at the shore, but is connected with it by a bridge. The
prevailing current conditions made it necessary to pro-
vide a free space between the jetty and the shore in order
to prevent deposition along the jetty of sand and graveli
carried by the coastwise current. \

The cross-section in Fig. 1 shows the method follow-
ed in the design. The outside walls are composed of three
16-ft. long granite-faced concrete shells on top of each
other, the operation of placing them being effected by
means of a Titan crane of 110-ton capacity. The bottom.

Fig. 2.—Showing a Section on Way to Site.

shell (one of them is seen under transportation in F ig. 2)

was placed on the uneven ground, when the loose material
covering it had been removed with a grab bucket, at-
tached to the crane (Fig. 3). The bottom shell being in

position, a sheet of cloth, connected to the sides of the .

shell, as indicated in Fig. 2, was spread over the base
(shown also in the cross-section). On this was placed a
layer of gravel, grouted with cement after being levelled
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off. +In Fig. 2 will also be noted a thick strand of oakum
used to ensure tightness between each pair of shells, and
the concrete and cement bags on which the shell was set,
thus making a close joint between the base and the shell.
The box formed by each set of three shells is filled with
concrete blocks and the space left between these with a
rich mixture of concrete.

It was originally intended to build the superstructure
(granite and concrete masonry) in situ, but it was after-
wards deemed preferable to adopt block work for a part
of it. The superstructure for each section, formed by

Fig. 3.—110-ton Crane Used in Placing Sections
\ and Blocks.

three shells, was completed by two concrete and granite
facing blocks of an average width of 3 ft.; the space be-
tween them was filled with 1:2:4 concrete, reinforced
with rails running lengthwise in the jetty.
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Fig. 4.—Elevation and Half Plan of End Section.

These blocks have the same dimension in the length
of the jetty as the shells on which they rest. A continu-
ous expansion joint is thereby formed from the base to
the top of the jetty, provision being made for a joint in
the concrete forming the centre part of the superstructure.
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The footing of the jetty is secured against scour by
means of two granite-faced concrete blocks on each side,
having a total width of 13 ft. At the head of the jetty
these blocks are 21 t. wide, made up of three rows, that
nearest to the jetty weighing from 15 to 20 tons, the
others 8 and g tons respectively.

The head of the jetty (shown in plan and elevation
in Fig. 4) was built up of four shells, differing somewhat

‘from those already mentioned. They have vertical sides

and are 24 ft. long and 28 ft. wide. Their weight varies
from 84 to 102 tons. The total weight of the head sec
tion, when filled with concrete blocks, is 1,020 tons,
while the one adjacent weighs 638 tons. By the aid of
the superstructure these two sections are combined t°
form one mass, having a weight of 2,035 tons.

———oa>e+——

SPECIAL PLANER OF INTERESTING DESIGN-

was built by the Betts Machine Companys
Wilmington, Del., for the Commonwealth Steel
Company, Granite City, Ill., after the latter
company’s special design. It is designed especially L
machine the ends of castings running up to 3o feet i
length, a proceeding that is impossible with the ordinary
type of planer. The cutting tools are therefore arrang®
so as to move at right angles to the platen, which per
mits machining the ends of castings of any length 25
well as other surfaces which cannot be reached with the
ordinary planer. '
The machine consists essentially of a 10 x 7. X 18 ft-
planer of standard construction. The cross rail-is, ho¥
ever, special and carries two cutting heads, each of whic

T HE unusual type of planer shown in the illustration

Planer for Machining Large Castings.

is driven by a 30-h.p. Westinghouse electric reversi®
planer-motor.

The two motors are conpected together el
so that if one reaches the end of a stroke before t
it automatically stops and waits for the other to qte
its stroke, when they both reverse together. To © vlais
the danger of the heads running together, a push- odthc
mounted on one which opens the circuit and stops
motors if pressed. ft.

The heads are designed for a cutting speed of 3° nd
per minute and a return speed of 75 ft. per minuté ane- ;
are guaranteed to take two 14 x §-inch cuts simult?
ously in cast steel. / :

The platen is provided with a power ra
of 20 ft. per minute as well as a power feed.
by a 7%-h.p. motor, while the cross rail is raise
lowered by a similar motor.

ectricalll
he Oth?rl,’l
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LOCAL GOVERNMENT BOARD IN
SASKATCHEWAN.

The Third Legislature of Saskatchewan, recently
concluded, passed an act to provide for the creation of a
Local Government Board, to consist of three members

- and to exercise broad control over the financial affairs

of the municipalities of the province.

Associated with the commissioners for advisory pur-
poses will be two members, appointed annually, one by
the organization representing urban municipalities, and
the other representing the organization of rural munici-
palities. The commissioners are not allowed to hold any
interest in the securities of Saskatchewan local authori-
ties, or to be members of any company dealing in their
securities, nor may they be interested in any work done
or contracts let by these authorities. They are also dis-
franchised both as to municipal and provincial elections.

The term “local authorities”” is defined under the
Act to mean the council of a city, town, village or rural
municipality, the board of trustees of a school district,
and the directors of rural telephone companies.

The duties of the board may be briefly summarized
as follows: It will have power to inquire into the merits
of an application from any of these authorities for permis-
sion to raise money by way of debentures or upon security
of stock; it may grant or refuse such permission ; it may
manage sinking funds entrusted to its care; it may super-
vise the expenditure of money by local authorities; it may
demand a detailed statement of the financial standing of
local authorities.

All local authorities, excepting cities and towns, de-
siring to raise money by way of loan, must first make
application to the board. Cities and towns must do so
prior to the first reading of the money by-law. None of
the terms of the existing law as affecting villages and
rural municipalities are altered in ‘any way, except that
the powers formerly vested in the Minister of Municipal
Affairs will in future be vested in the Local Government
Board. The same conditions will apply to school districts
and rural telephone companies.

The board is given power to investigate the advisa-
bility or otherwise of authorizing a loan, and when money
is to be borrowed for waterworks or sewerage systems the
approval of the Commissioner of Public Health must first
be procured, as is provided in the Public Health Act.

The board will have the right to enter upon and in-
spect any works, require the attendance of any persons
whom it sees fit to summon and the production of all
desired documents or plans, and in forcing the attendance

of witnesses will have the same powers as the Supreme .

Court.
—_————

NO TIME TO TENDER.

Hardly a week elapses but that there is announced
some important call for tenders which allows bidders only
a week or two for the preparation of their tenders.

“No time to tender’’ has become a very familiar
phrase among Canadian engineering, contracting and
manufacturing concerns. Important firms are frequently

barred from tendering, simply because of the time ele-

ment.  There are rare occasions when a town or city
really requires material or machinery in a hurry. But
nine times out of ten, the time allowed bidders could
probably be increased by a fortnight, or even a month,
without any detriment to the municipality—especially if
a little foresight were used and tenders called for promptly



b

as soon as decision to have the work done had been
reached.

Too frequently a council decides one meeting to call
for tenders and instructs the city clerk to have tenders
in hand by the next council meeting. We have in mind
one Canadian municipality that allowed only a couple of
weeks for tenders for an engine, and then calmly waited
for eighteen months for its delivery; and another muni-
cipality that allowed less than two months for the pre-
paration of plans and bids on a job amounting to over
a million dollars, and then took over ten weeks to decide
which of two bidders should be awarded the contract.

This is a matter of equal importance to buyers and
sellers, as bidders often submit figures high enough to
protect themselves against all risks, when they are not
allowed sufficient time to investigate carefully and to
figure accurately and closely.

el AP

REPORT ON CITY ARCHITECT’S DEPARTMENT,
TORONTO.

Last week Judge Denton’s report on the City
Architect’s Department was made public. It is the
result of a lengthy investigation, and careful probing
into the affairs of the department has brought out strong
vindication of the popular belief that much inefficiency
and lack of discipline pervaded the system under which
it operated.

During the three months of the inquiry 179 witnesses
were examined, 2,614 typewritten pages of evidence
taken and 170 exhibits filed and considered.

The report recommends a complete reorganization of
the department into a separate branch of civic govern-
ment to be known as the ‘“Department of Buildings.”
Its jurisdiction and powers are fully enumerated and
show considerable increase over the present system. The
head of the department, according to the recommenda-
tion in the report, should be called the Superintendent of
Buildings. :

““He should be the best man available. He should
not only have the necessary practical and technical
knowledge of the work of the department, but should
possess the necessary administrative ability to reorganize
and systematize the department and to introduce such
reforms as will put an end for all time to come of the
conditions at present existing.”’

The official disclosure of many inconsistencies ren-
ders it almost inconceivable that the present condition of
affairs will be permitted to continue. Obviously, the de-
partment is one of the most important in the administra-
tion of civic affairs. There is every need for a superin-
tendent possessing (1) technical ability that may be relied
upon for accuracy and dispatch in engineering and archi-
tural details; (2) executive ability to reorganize and re-
systemize the department in order to make it efficient,
reliable and up-to-date; (3) practical knowledge of the
factors representative of the owner, the engineer, the

architect, the contractor, the city and the building by-law; -

(4) disciplinary powers such that the practices which the
present department has tolerated will immediately, with-
out modification, cease.

Further, the responsibilities of this office are such
as to require a man who will rigidly adhere to the belief
that his is a department that cannot permit an invasion
of foreign forces in the carrying out of its duties for the
protection of life and property.
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LETTERS TO THE EDITOR.

—

Artesian Water in Manitoba.

Sir,—For many years, in fact almost ever since
Winnipeg has been a city, it has depended for its watet
supply on wells sunk through the impervious layer ©

boulder clay which underlies the city into a bed of porous

limestone, from which water rises in great abundanceé-
From these wells the city has been able to obtain a plenti-
ful supply of water which, while containing a slight
amount of mineral matter, is absolutely free from any
hurtful bacteria, or from organic germs of any kind.

Probably no city on the continent has such a secur€
supply of sterile water as Winnipeg, but the city counc!
has evidently decided that the supply is not sufficient and
cannot be sufficiently increased to’ keep pace with the
rapid growth of the population, and therefore it is sal
to be making arrangements to bring water from Lake
of the Woods in an open aqueduct, and to take all the
chances of the introduction of impurities which such 2
method of obtaining water necessarily entails.

Before stepping down from a safe and sterile Wa
supply to one which may not always be safe and pure, !

ter

would be worth while to make every possible endeavo”

to increase the flow of pure water from the present wells:
The porous limestone into which these wells aré
sunk, and from which the water rises, extends to the
north and west beneath a layer of boulder clay, and rises
to the surface in a number of places in the country
tween lakes Winnipeg and Manitoba at elevations vary”
ing from about fifty to one hundred and fifty feet abové
the level of the prairie at Winnipeg. The rain falls 0%
these bare rocky areas, as well as on the adjoining clay?

-covered country, but instead of flowing away in rills an

streams, as it does on the clay-covered country, it
once sinks into the porous limestone and flows througl
this limestone southward and eastward until it fina :
reaches the surface either in the large springs north ©

Winnipeg or through the wells at the city of Winnipes -

itself. The quantity that flows from these springs 3%
wells is therefore largely limited to the amount of the
r.ain-fall on those portions of the surface where the porous
limestone is uncovered. Where it is covered, as it is 18
many places, most of the water derived from the ral?
either stands in small lakes and evaporates from the sur-
face, or drains off towards Lake Winnipeg or L2 '
Manitoba by the many little streams which unwater the
country.

The underlying porous limestone through which the
water percolates on its way from the exposed areas north”
west of Winnipeg to the wells in Winnipeg is 2 mag”
fnﬁo?nt natural filter which is protected from contaminat"
ing influences throughout the populated parts of ManitoP?
by a thick covering of impervious boulder clay. No othe
city on the continent is provided by nature with such
filter, and no city could afford to duplicate it. Whett
nature has provided such a magnificently covered filter
as this great bed of porous limestone to clarify and P“ﬂgy
the water used by its people, those people cannot affor™
with due regard to their own health and welfare, t©
regard it.

It may be that the supply of water, obtained f, t
the wells sunk into this natural filter basin, is insumc!e?
for a city of the size to which Winnipeg will certainly
grow, but it would be well to determine, if the fact 1
not yet been determined, whether such insufficient SuPPZ
is the fault of the inefficiency of the natural filtef o
whether; as is much more likely to be the case, it /

ron”
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be cayseq by an inadequate supply of water to the bed
of porous limestone which forms the filter. ;
. If the supply of water available from the wells is
adequate could it not be increased? Could not the
lakes and streams which now drain the water from the
WAty to the northwest be diverted into this great
catural filter, or even would it not be possible to divert
SOme of the water of Lake Manitoba itself into it#
i hese questions are worth deciding before the pre-
.1t methods of obtaining pure water from artesian wells
1S aband‘)ned.
J. B. TYRRELL,

Consulting Geological Engineer.

March 31st, 1914.
b Tl R AREC
dointing of Water and Gas Mains.

Toronto’

b “Sil',\l notice a letter in your issue of the 26th inst.,

Y “Hydraylic Engineer,” on ‘‘Jointing of Water and
S Mains.n

Peri In fegard to his remarks on steel pipe my own ex-
€0ce may be of interest.

pa ave laid for the Montreal Water and Power Com-
A

S/Ilg'f 36-in. and 30-in. diameter, and from 7/16 in. to
200 tm' thickness for working pressures ranging from

0 65 Ibs. per square inch. ! :
butt .. fir St mile of 36-in. was laid with a single rivetted
€Xpe Strap joint. This was found to be a nuisance and
being V¢ 0 lay as the joint made at the mill (the strap
Comgl "lvetted to each 3o-ft. length of pipe) had to be
Detely gone over in the field to render tight. :
taper. € remaining 6 miles of this line was obtained in
‘Tlatefd Plpe with a total taper in 3o ft. equal, approxi-
Oy Yy to twice the thickness of the plate. A single
holes was shop drilled at the end of each length
thusasm.gle rivetted lap joint, made entirely in the field,
join Obtained. This has proved an absolutely satisfactory
0d no trouble has been experienced even with
T€S up to 250 Ibs.
to «« he high pressure of 250 lbs. has been recorded due
the ' 8INg’" after a sudden and accidental stoppage of
pumps‘ :
nalt One point in the main a crossing of the Lachine
Ty oCcurs. This was made in flanged steel pipe, the
to bés bemg Steel angles. Experience has shown this
8et tigh: Weak and unsatisfactory joint, difficult to

pl‘essU

Ca

Or f:uha"ff not had experience with the lead yarn spigot
bility °et joint in steel pipe, but would doubt its dura-
3t high pressures and in large sizes.
' F. H. PITCHER,
General Manager and Chief Engineer,
ont Montreal Water and Power Company.
real, March 31st,. 1914.
® * #* »
“Jointing of Water and Gas Mains.”

“Hyglr’\.lt is unfortunate that your correspondent
becg ulic Engineer” did not take a little trouble to
J‘hakine Cquainted with the actual facts of the case before
Marc Such statements as appeared in his letter in your
Ieadi 26th issue. Certain of these statements are so ‘mis-
maﬁedg that jt may interest you to have the exact position
ore you.
a%tyl e Correspondent states that the process of oxy-
that i: - Welding is so expensive and difficult to perform,
€an be discarded as not practicable. To the con-

Omething over 8 miles of steel main in 6o-in.,
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trary, the new process of welding joints is an acknow-
ledged success, and it may interest your readers to know
that orders and repeat orders have been received from
about thirty gas and water companies in Great Britain,
where, if anywhere, the enginecer is most conservative in
his ideas. To give one special instance: The City of
Birmingham has installed about three miles of g-inch pipe
with this patent joint for gas work, and the probabilities
are that many repeat orders will be secured from the
same source.

The article in your recent issue on this new process
of welding joints gave an account of the effect of ex-
pansion, and perhaps your correspondent will be good
enough to read that over, so as to improve his ideas on
the subject.

Another point to which exception can be taken in
your correspondent’s remarks is the type of sockets
which he, advocates for pipe lines. The consensus  of
opinion of engineers is strongly in favor of the follow-
ing type: ;

The reinforced bell end removes any danger of
splitting of the pipes during the caulking operation, and
the turned-up spigot makes it impossible to draw the
pipes apart after they are joined with lead and yarn.
There is, also, a very deep groove in the socket for lead,
which is a feature wanting in the special type of sockets
shown in the sketches in your article of last week. The
extensive mileages of pipes with this type of socket now
in use can verify its popularity with engineers.

It is hoped that the above remarks will now make
matters quite clear to your correspondent as they can
be proved by actual fact.

A. HUTCHISON.
Montreal, March 30, 1914.

—_——-————
NEW SURVEYING ACT FOR SASKATCHEWAN.

The old Land Surveyors Act has given place in
Saskatchewan to an act passed at the recent meeting of
the Legislature of that province. The new legislation
differs from the old principally in that the examination
of all candidates desirous of obtaining a commission as
an S.L.S. is now placed entirely in the hands of the
Saskatchewan Land Surveyors’ Association. This asso-
ciation is now placed on the same basis, and will receivé
the same recognition as other professional associations.
It is now necessary for Saskatchewan land surveyors
desiring to practise in the province to conform to the re-

- quirements of the association respecting registration.

T - ———

. The recently-issued report for 1913 of the city of Van-
couver gives the following mileages of improvements in the
city at the close of the year:—Permanent street pavements,
51.453 miles; permanent lane pavements, 3.213 miles; streets,
rocked, 146.556 miles; lanes, rocked, 25.050 miles; cement
concrete sidewalks, 202.184 miles; sewers, 170.01 miles;
water mains, 208.84 miles.
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HYDRO-ELECTRIC POWER DEVELOPMENT AT
WASDELL’S FALLS.

Commission of Ontario contains a section devoted
to water-power investigations that are being car-
ried out by the engineers of the Commission on
a number of rivers throughout the province. Among
them, the one farthest advanced at the present time is

THE sixth annual report of the Hydro-Electric Power

2000 Vol! Ling — ———
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Fig. 1—Wasdell's Falls Development, showing Loca-
tion and Projected Transmission Lines.

Volume 26.

discharge measurements, is 9,000 sec-ft., or 4.32
sec.-ft. per sq. mi. of watershed. Under conditions
that will obtain in the future, it is probable that
the maximum discharge will never exceed 5 sec.-ft. per
sq. mi., this low figure being due mainly to the potent:
regulating influence of Lake Simcoe, and to a smal
extent to the smaller lakes in the upper watershed.

Thé extreme minimum flow, during the period that
the river has been under observation by the Commissions
was 260 sec.-ft., or 125 sec.-ft. per sq. mi. The averag®
flow for the period from October 1, 1912, to November I
1913, was 2,850 sec.-ft., or 1.37 sec.-ft. per sq. mi. This
was one of the driest periods on record, so that the aboveé
is a fair indication of the minimum value of mean annua" :
flow. On this basis the ratio of maximum to average flow
is approximately as 3 to I.

The area of Lake Simcoe is about 297 sq. mi., and
when the Severn section of the Trent Canal is constructé
the lake will be completely controlled by regulating dam$
at Washago. An annual storage draft of 18 in. may ther
reasonably be considered available, in which event th€
volume of available storage will be 12,420 million cu. £
or 284,500 ac. ft.

The plant at Wasdell’s Falls is designed for a peak
capacity of 1,200 h.p. The Trent Canal works are (}e-
signed to hold the tail-water level at EL 698, and wit
the proposed head-water level of El. %712.5, about 950
sec.-ft. of flow will be required to carry the peak loac:
On a 75% power factor basis the average flow will, there
fore, require to be 700 sec.-ft.

The available volume of storage will provide ,the
required average flow for 207 days in each year. Leavi®
an ample margin for unavoidable waste and ineﬂiCie_ncy
of operation, it is, therefore, evident that a sufficie?
supply of water may be anticipated at all times.

The power site at Wasdell’s Falls is the only sourc®
of power from which the municipalities of Woodville
Sunderland, Cannington, Beaverton, and Brechin, M4
be economically served. These municipalities, in
vember, 1912, passed by-laws and subsequently con”
tracted with the Commission for the supply of 625 h.P,
Detailed investigations were immediately instituted, 3%_
estimates covering the cost of delivered power were su

: iz e

mitted to the municipalities and found acceptable. TI;r

Commission, acting under authority of the Posy
rchasé

Act, obtained an Order-in-Council covering the pu s
of the site and the development of power at Wasdeln
Falls, and early in 1913, work was begun upon plans @

the development at Wasdell’s Falls on
the Severn River. There power studies
are all carried out under the direction of
Mr. F. A. Gaby, Chief Engineer of the
Commission; by Mr. H. G. Acres,
hydraulic engineer, and Mr. T. H. Hogg»
assistant hydraulic engineer of the Com-
mission. The information contained in

their reports on the Wasdell’s Falls pro-
ject includes the following :—

The drainage area of the Severn River
above the power site at Wasdell’s Falls
is about 2,080 sq. mi. About 700 sq. mi.
of this is included in the watershed of the
Black River, which joins the Severn
about midway between Wasdell’s Falls
and the outlet of Lake Simcoe at
Washago, as shown in Big.. 1. - The

maximum flow at Wasdell’s Falls, as so
far ascertained from gauge records and

Fig. 2—General Arrangement of Wasdell’s Falls Power plant:
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SPecifications for the hydraulic portion of the plant.
8. 2 S.hOWS the general layout of the development, and
'8. 3 is a cross-section illustrating the power-house

drrangement,

B Tenders for the construction of the dam and power-
Ouse and for the hydraulic equipment were called for in
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F ig, 3.—Cross-section of Power-house at Wasdell’s
Falls.

igge’ 1913. The various contracts awarded were 'd-am
viPOWer-house’ Galbraith & Cate, Montreal; turbines,

Win zg Company of Canada, Limited, Toronto; stop-log

0 and head-gate lifting mechanism, Wm. Kennedy

Li o0s, Owen: Sound; crane, W. D. Beath & Son,
rmted, Toronto.

8re e regards the dam and power-house contract, the
ater portion of the month of July was taken up by

F-
lg' 4.—Erection of Power Plant, Piers Completed.

th

ti:nc(?ntraCtOr in the purchase of plant and the installa-
Migq), Same at the site of work, and it was not until the
way Of August that construction work was well under
Maq, . 0Ce that time, however, good progress has been
the 2 a0d there is every reason to anticipate that under

he}’o‘:grst conditions likely to obtain the work will be

the reach of the high water of 1914, and with
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reasonable working conditions the entire works will be
completed in May, 1914. Fig. 4 is a progress view of
the main dam, showing the piers completed.

The contracts entered into with the above munici-
palities do not by any means represent the extent of the
market which the Wasdell’s Falls development will
serve. It is confidently expected that a large rural load
will be developed in the agricultural townships of Mara,
Thorah and Brock, and that the demands of these town-
ships will practically double the present contracted load.

Apart from the low head, the topographical condi-
tions at Wasdell’s Falls are favorable for development
purposes, and the value of the site as a source of power
will be doubled when the dams incidental to the Trent
Canal construction ‘are built across the outlets of Lake
Simcoe at Washago, which is less than three miles above
the plant, making the immense storage capacity of Lake
Simcoe during available low-water periods.

—_— e
FOREST PRODUCTS’ LABORATORIES EXPAND.

The Forest Products’ Laboratories, instituted last autumn
by the Dominion Government in conjunction with McGill
University, contemplates the enlargement of the department,
and has applied to the university for the use of another build-
ing. The McGill authorities are quite agreeable provided
that the Forest Products’ Service is able to repair the build-
ing in such a way as to make it a safe place for the head-
quarters of the new department, until the extensive plans
are carried into effect when the various exhibits and staff of
the service would then be housed in one of the new buildings
which may be erected.

The trouble with the building is that it is sinking in the
same manner as the McGill Union buildng sank some tune
ago. At present it is propped up with large wooden beams and
as it is erected either on the bed of the old Molson Creek or
on the shifting clay or sand that has been found to b: very
prevalent in this locality, .it would he a big job to dig down
to rock bottom and put a new foundation under the building.

T e

PORTABLE METAL BUILDINGS.

Metal buildings have always been much better than
wood structures for contractors on railroad and other en-
gineering work, owing to safety, convenience and other fav-
orable factors which their use assures. The new all-steel
and metal-clad buildings now being made by the Pedlar
People of Oshawa, Ont., make it possible for contractors
and others to equip themselves with metal buildings with the
maximum of convenience and ease of erection. They are
made of Toncan metal, and are portable. They are very
handy, and are especially in demand for railway work, as
tool houses, shelters, oil stations, freight and wharf sheds,
Jamp and storage houses, etc. A very favorable feature of
these buildings is that they can be added to in 8-ft. lengths
at any time. They resist fire, corrosion, thieves, vermin,
etc.; with reliability and assurance.

—————-—w—
QUICK COMPUTATION OF WEIGHTS OF BARS.

To find the weight of square or flat iron or steel bars,
“Iron Age’ suggest’s multiplying the sectional area of the
bar by 10/3, which will give the weight in pounds per lineal
foot. Add 2 per cent. for steel. For example, in the case of
an iron bar 1% x % inches:—

3/2 x ¥ x 10/3=5/2 or 2% |b. per lineal foot.

For steel, add 5/100=2.55 lb. per lineal foot.

In the case of round steel bars, to find the weight per
lineal foot, divide the square of the number of quarters of an
inch in diameter by 6. For example. in the case of a steel
bar 3% inch in diameter:—-

. 3 squared (three being 3 quarters)=9 divided by
6=1% 1b. per lineal foot.
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SOME GOOD ROADS, THEIR CONSTRUCTION
AND MAINTENANCE.

By Robert C. Muir, C.E.,
Mackenzie, Mann and Company, Toronto.

civilization is good roads. This is proved by the
growing demand for them. The excellence of
the Roman roads still existing in various parts
of Britain is direct proof of the high state of civilization
to which the ancient Romans had attained, and it is ad-
mitted that no more reliable evidence can be given as to
the condition of a people than that evinced by the quality
of their roads, experience teaching that social, industrial
and commercial development depend largely upon them.
' Everyone interested in the question realizes that
manufacturers, merchants and farmers save thousands of
dollars through being able to haul their products to
markets over an improved highway. This, the author
considers the best reason for spending money on good
roads.

The chief factor at the present moment is, Where
is the money to come from to build and maintain good
roads?

For reference the author will here explain the method
employed by the Imperial Road Board of Great Britain
for raising and apportioning money.

Imperial Road Board of Great Britain.—It was con-
stituted under the Development and Road Improvement
Funds Act, 19009.

- The money derived from motor spirit duties and
motor car license duties, imposed by the Finance Act
(1909-10) is as follows:

Motor spirit excise duty of 6¢. per gallon.

ONE of the chief requirements of our advanced

Manufacturer’s license ..... $4.85 Additional excise
Dealer’s: license .\ .cuiativns $4.85  duty of $1.25 each.
Rates of Duties on Motor Cars.

Motor cycles and bicycles ... ouivwsvsenoaseses $ 4.85
Motor cars not exceeding 6% h.p. ....eevunnn.. 9.70

Motor cars exceeding 6% h.p. but not exceeding

E D R e e A e 14.55
Motor cars exceeding 12 h.p. but not exceeding

TR Pt e b s s L R A 19.40
Motor cars exceeding 16 h.p. but not exceeding

2B e s 29.10
Motor cars exceeding 26 h.p. but not exceeding

B Bt s o oy e D R S g e 38.80
Motor cars exceeding 33 h.p. but not exceeding

O R e S T I Bl e T 48.50
Motor cars exceeding 40 h.p. but not exceeding

Sofi 0 7 S e a e R S 101.85
Motor cars exceeding 60 h.p. ...'vuvvvrninnn.. 203.70

The above-mentioned sums go to Road Board less
cost of collection. The sum credited to the Road Board
improvement fund for years 19og-10 and 1910-11 aggre-
gated $5,806,720.

y In 1910 the Roafi Board issued a circular as follows:

For guidance of highway authorities who contemplate
making application for grants, the Board desires it to
be understood that, at the outset, applications should
be confined to those of the most important and urgent
nature, and that special consideration will be given to
those in connection with proposals dealing with:

(1) Reconstruction of important roads, the condition

of which is exceptionally bad and cannot be improved
without reconstruction. '
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(2) Widening of important roads which are danger®
ously narrow.

(3) Surfacing with granite, basalt, or other suitablé
material treated with tar or other bituminous compouf
by some approved method, main roads or important dis*
trict roads which already have adequate foundations,
especially those in or just beyond the fringe of large
towns, which have to carry a heavy traffic without aid
from rates of the towns served by the roads.

(4) Opening out dangerous corners and alteration of
dangerous curves.

(5) Alteration, where possible at reasonable cost, of
steep gradients.

(6) Strengthening or reconstruction of weak bridges
which seriously limit the use for commercial transport ©
roads of first class importance. ]

(7) Construction of new by-pass roads to avoid
villages or main roads or important district roads wher€
the conditions are exceptionally dangerous. )

(8) Acquisition in urgent cases where building '?
imminent of vacant land required for future widening )
roads, especially in urban or suburban areas.

Allocation of Grant.—The Board goes upon _the
principle of paying 75% of any approved scheme. First
of all they must be satisfied that any proposed schem®
will be beneficial to the through users of the road, a°
secondly, to the local authority charged with its upkeep’

This 75% is of the portion of cost which is extrd
over the ordinary yearly upkeep, that is to say,
average yearly upkeep is deduced from the total est.lma
of the scheme; then the Board pay 757% of the remamde‘:‘

This is the general principle with all county all'f.h?ﬂ'
ties, but the Board is not so generous with municipaht’es’
where a grant of 25 to 35% is only occasionally allowe®

Specifications of Road Board.—The Board gi"’e;
specifications for surface tarring, tar macadam, pite
grouted macadam, and No. 1 and No. 2 tars.

Tar Macadam Specification.—(1) Roads mus
proper foundation. g by

(2) Thickness of surface should be ascertained
opening roadway.

. (3) Thickness of tar macadam when finished
be from 2 to 3 in. ad

(4) Hard subsoils should have at least 6 in. of 10
crust foundation, and clay subsoils at least 11 in-

(5) Cross fall should be 1 in 32. o

(6) The aggregate of the tar macadam should be %
approved stone, at least 607 broken to 27 in., 30 °vd t0
to 1Y in., and 10%, 3 to %% in., the last-mention®
be kept separate and used as top dressing. Lo

(%) The stone to be dried before coating with

¢ havé

shOuld

(8) Tar to be in accordance with Board’s specific®
tions Nos. 1 or 2. 1ons
(9) The quantity of tar to be from g to 12 gal

per ton.
(10) To be rolled smooth. ' 0
(11) Paint surface with tar after road has been op?
to traffic for some weeks.
(12) Surface to be gritted with 14 in. chippings: red

Specification for Tar No. 1.—Tar should be tre?ved
to a temperature of 220° to 240° F. It should be e
from the carbonization of bituminous coal. may

The specific gravity at 15° C. should be 1.19 °F
vary from 1.16 to 1.22. hich

It shall not contain more than 1% of water, b pef
water shall not contain more than 5 gr. of ammoni?
gal. of tar.
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Specification for Tar No. 2.—Tar should be heated
10 260° 16 280° F, It should be derived from the carboni-
Atlon of bityminous coal. Specific gravity at 15° C.
should pe 1.5y o may vary from 1.18 to 1.24. The tar
lshal} be free from water and shall yield no distillate be-
W 140° C., nor more than 3% of distillate up to 220°
M Between 140° and 300° C. it shall yield not less than
5%, nor more than 21 7% of the weight of the tar.

At this point it might be convenient to mention that
::)mGreat Britain there are over 231,000 miles of roads,
fo € Of which, it is said, are the finest in the world, and

T Which the cost of upkeep in 1892 was $42,500,000.
4t last year (1913) the cost of upkeep was over
90,000,000,  The number of motor cars is estimated
At 240,000, i

to_gari?"s Kinds of Roads.—The engineer’s problem of
Y Is how to build and maintain good roads.
maj Ml.lcadam Roads.—These, when properly built and
‘Otained, form the safest, pleasantest and cheapest
B SSurface known for suburban streets and country
resm;rh_e Telford and Macadam methods have given best
in_b; S In a rather wet locality where the water has aided
t 'e Nding the materials, and its removal by dramage_of
in roadb(_?d and surface was the most 1mpo§'tant point
Cappie, 2intaining of a good road. The said methods
i ed out in a locality having little or no rain, drainage
acl:‘_lmportam, and the preserving of a well-bonded sur-
Sec I of :Che greatest importance. This bonding may be
Ured with a bituminous binder.

foadg OInts to be ohserved in construction of macadamized

m (I) The removal frdm roadbed of all vegetable
atter,

(2) Subsurface drainage. }
(3) Use of the very best material afforded by locality,

and if ‘
e i i i f suitable
Materjy) ffic warrants it, the importation o
hi (4) Classification of stone, 214 in. down % in.
Ppings,

(s) Complete exclusion of loam and clay from stones.
f Sto se of stone dust and screenings, same quality
€ used to fill interstices. ,
Rl horough consolidation of stone by using a 10-
am roller. ,
of _Ogélality of Stone.—The material used for. this class
Stone Must naturally vary according to locality. Local
Shoufdowmg to cost of haulage, must generally be used.
Scong the traffic be excessive it will be found more
Cost ical to procure a superior stone, even at a greater
8regy an the local stone, in all cases where traﬂi.c is
» the best material obtainable is the most economical.

abijy Be qualities required are toughness and hardness—
'O resist the breaking up action of the weather.
im rviwen'made and formed limestone road will be more
Whi, . US “to wet than any other, having a detritus
ot by, aCts like mortar in binding stones together an.d will
toggp, K Up S0 soon in dry weather. Hardness without
bri eness is of no use, as a stone can be hard, yet so
Whey, *S t0 be crushed to powder under a heavy load,
& Stone not so hard but tough will be uninjured.
o eaehe author advocates the rolling of foundation and
Of ohy 2oat or layer of stone, the finished surface to be
© be PPings and dust of same quality of stone used, this
atered and rolled until consolidated.
leSSen atering.— Water expedites the consoliqation,
S Crushing under the roller, and aids the filling of
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interstices with binder. The spray should be fine, a
sprinkler being used, and not thrown on in quantity or
by use of hose. Excessive watering tends to soften
foundation and great care should be taken in applying it.

Rolling.—A steam-roller has proved to be the most
economical. There is no rutting by wheels of vehicles,
or holes wherein water can lodge; resistance is reduced
to a minimum, saving wear and tear of horses and
vehicles, and comfort of people using the roads. Roads
should be made for the traffic and not by it. The use of
a 1o-ton steam roller for all purposes except asphalt con-
struction, is strongly advocated.

Breaking of Stone.—Stone should be broken by
hand, a practice which finds favor with many engineers
in Britain. With this method of breaking, stones are
more uniform in size, have sharper edges, are not flaky
with rounded edges, and are therefore better for com-
pacting.. The installation of the machine breaker or
crusher has effected a great saving in cost and also in-
creased the output considerably.

In Canada, where labor is very expensive, the break-
ing of stone by crusher is undoubtedly the best method.
The hand-breaking method, though the best, is very ex-
pensive. The wear and tear of crusher and also the
initial cost are very great.

To be a paying factor, the crusher must be kept in
almost constant use. Great care must be taken in feed-
ing and must be placed so as to reduce to a minimum the
cost of handling the broken and unbroken stone.

In many places a fixed plant is used for crushing,
the stone being brought to the crusher. The haulage in
this case may be very great, which increases the cost
considerably. It is, therefore, generally more economical
to take the crusher to the stone, and this is done by
having a crusher of portable type and using the steam-
roller to haul it. G

Surfacing of Macadam Roads.—The methods em-
ployed in re-surfacing are:

(1) The surface is tleared from dirt and new stone
spread on and rolled in the same manner as a new
construction.

(2) The surface is scarified before new stones are
spread on.

The object of this is to enable the new stones to
become more compacted with old material.

As to its advantage much difference of opinion ex-
ists. Some engineers maintain that it is not good to touch
the compacted surface for the questionable advantage of
securing better union of old stones with new. Others
are of the opinion that the surface should be scarified,
the stones sorted and cleaned, and relaid with the addi-
tion of new stones. In deciding which of these methods
should be adopted it is necessary to consider all the cir-
cumstances. The thickness of existing surface and nature
of roadbed must be considered. In the case of a thick
surface, the surface should be scarified, but great care
is necessary, as should surface be broken through tc
roadbed the foundation is liable to be injured.

With a thin surface and weak foundation scarifying
should not be done as it is liable to make the road weaker
than before. The author having had experience in both
methods has had good results from each, though he is
in favor of not disturbing the existing surface, which is
the general principle carried out in Britain.

Maintenance of Macadam Roads.—The opinion that
no road is a good one unless when once laid it will take
care of itself is ridiculous; there is no such road. The
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essential point in the preservation of a good surface is the
vigilance on the part of road authorities. Should a de-
pression appear in consequence of settlement, defective
material, or other causes, it should be immediately elimi-
nated. Best results are obtained and money is saved by
immediate repairs on the road surface rather than leav-
ing it until practically worn. Roads must be kept clean
and, if possible, dustless.

When a road is finished and opened to traffic, it can-
not be left to take care of itself; if so, it will soon de-
teriorate. The systems of maintenance in vogue are: (1)
Contract; (2) personal supervision by rural population ;
(3) men employed by road authorities. .

The author is in favor of the system of the work be-
ing done by men employed by the authorities, as in his
opinion the men become familiar with the section under
their supervision, and also seem to take an interest
in the work, doing their very utmost to keep road
clean and tidy. This is the system carried out in
Scotland and other European countries, and it is to the
thorough appreciation of this fact that the excellence of
their roads is due.

The contract system is very unsatisfactory from the
difficulty of getting a proper observance of the terms of
the contract from contractor; this system has been tried
in many places and has never given satisfaction. -

The personal supervision by rural population or the
statute labor system is not applicable to the upkeep of
improved roads. It is unsound in principle, unjust in its
operation, wasteful in its practice and entirely unsatis-
factory in its results.

The rolling of a road in spring, after frost is out and
before roadbed is dry, is one of the best means of keep-
ing a macadam road in good condition. As before
mentioned, great care must be exercised in watering and
a road shquld not be watered unless it really needs it.

Macadamized Road with Tar Binder.—The tar binder
has given good results, producing a road almost similar
to an asphalt surface, almost noiseless, less wear and
tear, less mud and dust than ordinary macadam.

Asphaltic oil has been used in many places as a
binder for macadam roads and in very dry climates has
given satisfactory results. The following method is em-

ployed: The existing surface of the road is covered with .

coarse sand of 14 in. thick. The oil heated to a tem-
perature of 175° F. is then applied and is allowed to re-
main for 24 hours. This surface is then covered with 5
in. of sand, and oil again applied. This surface is im-
mediately covered with sand sufficient to fill the liquid oil
and remove stickiness. The surface is then rolled.
Should surface lift under this treatment a little sand is
applied again. : 7

One of the first experiments tried by the author was
treating of road surface with ordinary gas-works tar.
This certainly kept down the dust and as a surface binder
was fairly successful. But in hot weather it was con-
tinually running, and was more of a nuisance than
otherwise.

Another method tried and highly successful as a dust
preventative: calcium chloride was mixed in the propor-
tion of 1 cwt. chloride to 100 gallons of water, and the
mixture sprayed on to the road. This material served
the purpose well, the absence of dust within a given
period (almost three weeks) being the subject of favor-
able comment by residents. The cost worked out at 25
cents per mile for chemicals only.

A thin coat of tar of under-mentioned specification
gives a fine surface in dry weather, but becomes dirty in

\

Volume 26.

wet weather under heavy traffic. During summer this
method is very successful if used on streets under
light traffic. _

Specification: Specific Gravity—I.19 at 60° F°g

Water—free; Fractionation—not more than 3% at 220
C., 15 to 20% at 300° C.; Free Carbon—15% ; Viscosity
—30 sec. at 70° F. The cost of this treatment Was 5
cents per sq. yd. One gal. of tar covered 5 sq. yd- ©
surface.
A few years ago the author had a section of roa®
treated with Tarvia “‘A,” which was an exception ly
heavy tar. This road surface was in every way go97
very regular in shape. The method was carried out 1
the following manner :

1st, Surface of road was thoroughly cleaned and
swept free of dust; 2nd, the tar was heated and Spl'e"f
on road by means of sprinkling cans; 3rd, chippings_o
same quality of stone used on existing surface, Wh‘ct
was very gritty, % in. to ¥ in. in size, free from dus®
was spread on surface; 4th, the surface was then 1O
with a 1o-ton roller. The section treated was opene :
traffic a few days after completion. The quantity of t
used was 3 gal. to 1 sq. yd. of surface. The 'followlf"g
year a similar treatment was applied, with the excepti®
that the quantity of tar used was % gal. to 1 sq. ¥
surface. This treatment gave excellent results, Ope“mg_
made in road a few months after second treatment S °t ’
ing that tar had really penetrated the surface to 2 dep[t
of one inch, which greatly helped to bind the surface-
may be mentioned that this section did not get quit® gl
fair trial as traffic conveyed upon it mud and dust frOre
either end of the section, which caused a little MO
sweeping and watering than was necessary.

Before applying the tar the surface of road v
thoroughly cleaned, all dirt being removed so a$ to il
pose the stone surface. Should the surface not be cle2 10
in manner mentioned, or any cakes of dirt be allowe
remain, the tar will not penetrate into the macadam:

must %

-

.9 15
Surfacing with a substance called ““Cormastik is
another method which has proved satisfactory. parp

composed of { in. to 3§ in. granite chippings, 57 of
sand, powdered sicilian rock asphalt containing 1° oeﬂ"
The bindel' l
bly
rl

pure bitumen and Portland cement. 1
u

ployed is Cuban natural asphalt refined and S
fluxed. The existing surface of road having beet ity
oughly swept and cleaned and painted with the %

2

3 7 3 . mn
minous solution. The ‘‘Cormastik’’ is then SPI’Cadéighf
heated state to a thickness of one inch, a wooden S o #

edge being used for levelling, and finally rolle
smooth surface by a z-ton tandem roller.

This surfacing is also made up in brick form 9 & plg
x 2 in. thick laid on a concrete foundation and
for heavy traffic.

Pitch Grouted Macadam.—The size of ston€s ui;e‘
was 2% to 11{ in. with chippings from 3 to 73 102090
finished thickness being 3 in. The stone, Sprea, cen
levelled, is rolled dry until proper surface hafi t0.8
formed. The pitch, after being melted, is txeateded to
temperature of 300° F. Clean, sharp sand 1s 2 ferfetf
this, mixed thoroughly in mixing vessels and traﬂf)n thé
from these into cans, from which it is poured uP g3 s
road. On this surface a thin layer of chiPP¥Cisg
applied. The quantity of pitch used was 2 gal. 10 me
yd. of surface. This method is fairly satisfactory “L out
districts. In the author’s experience the pitch_ 1_301 The
in hot weather leaving the road in dirty conditio™ jaf
crown of the road became bare of pitch, the sides
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tll:e surpIU§. The stones were never thoroughly coated,
us aIIOng water to get into the crust.

1 The method employed in one instance was a double

ayer, The size of stones used for the lower layer was

3 %0 2 in. and for top layer 1% in. with % in. chippings.

he lower layer of stone is spread and levelled and is

:(c)ll.ed dr?" The pitch and sand mixture (as above de-
Pi:lbed). is poured on, but not brought to surface. The
to (;h lying 14 in. or so below surface of the lower layer
Orm a key for top layer.
is When the top layer has been laid, the pitch mixture
Poured on surface, which is rolled and consolidated to
Proper shape. During rolling chippings are applied to
orm finished surface.
s he quantity of pitch mixture used was 3% gal. per
cg; yd. for the two layers. The finished surface in tk.ns
a € was 414 in. thick. This method was very satis-
akd during the year, almost dustless, and not slippery
Uring frogt,

(To be concluded next week.)

—— e

ELECTRICAL DRIVING OF WINDING ENGINES
AND ROLLING MILLS.

oo very complete and well-illustrated paper, delivered
last month to The Canadian Society of Civil Engineers
and to the Canadian Mining Institute, C. Antony

des(f“?lett, A.M.Inst.C.E.,and H. M. Lyons, A.M.LE.E.,

) ois?bed th‘? use of electrical machl‘nery for driving
steelmg engines in mines and reversing mill plants in
Works,
1902The first winders of importance were int.roduced. in
mil] and the first electrically driven reversing rolling
miuswas Installed in 1906, though non-reversing rolling
arlj Were driven electrically some eight or ten years
ler,
fem l; he de_velopments along these lines have been ex-
imee Y rapid, as is shown by the f?ct that at the present
Sixt about one thousand large winding engines and x.aearly
Th Y l'ev_ersmg rolling mills are being driven ele.ctrlcally.
€ €arlier winding engines were extravagant in power
% ad the disadvantage of drawing very heavily upon
i v:Ource of electrical supply at the moment of starting.
Wh as, therefore, impossible to use them on systems
e the supply of current was limited, and even on
i mparatively large plants their use resulted in serious
e*:l'ference with other machinery. These disadvantages
ae, however, practically done away VYlth when the
whel‘cll Leonard system and Ilgner’s adoption of the fly-
ea,.e to this system were introduced, but. the last few
Leos have seen greater improvements in the Ward
Nard and the Ilgner system.
dealtThe. paper delivered by Messrs. Ablett and Lyons
the chiefly with the developments of these systems by
Various Siemens companies, who have installed about
authothe total plants in existence, and with whom the
an 'S are associated, as general manager and assistant
ager, respectively, of Siemens Company of Canada,

a;::real_ Following is.a very brief abstract of the

In the Ward-Leonard system a direct current motor
Sed to drive the winding engine or rolling mill, the
being supplied with power from a direct- current

B and the essential feature of this system is that

Qpeedo tage supplied to the motor, and consequently the

of the motor, is controlled by controlling the field
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current of the generator, instead of by varying the re-
sistance in the armature circuit of the motor.

Thus, as the field current of the generator is in-
creased from nothing to a maximum, the motor speeds
up from standstill to full speed, and if the field current
of the generator is reversed, the motor reverses its
direction of rotation.

This system enables a very exact control of the speed
to be obtained, because the speed of the motor is practi-
cally proportional to the strength of the generator field,
whatever the load on the motor may be, while with any
control system where resistances are inserted into the
armature circuit of the motor, the speed would vary
within very wide limits with a change of load, rendering
the exact speed control quite impossible.

The control of the dynamo field involves scarcely any
waste of electrical power, but where resistances are in-
serted into the armature circuit the loss of power may be,
and usually is, very great. The field currents of the
generator are small, so that the control mechanism is
small, compact and very easy to handle, the armature
currents are perhaps fifty times as great, so that any
control mechanism which varies the resistance of the
armature circuits is large, clumsy and difficult to handle,
in fact a complicated relay system is often necessary to
enable it to be handled at all.

The dynamo used to supply the motor in the Ward-
Leonard system is usually driven by a motor supplied
from the available power circuit, forming a motor gen-
erator set, and this motor may be either direct current or
three-phase, according to the power available. The
dynamo may be, and sometimes is, driven by an engine,
water turbine, or other prime mover, if this happens to
be more convenient.

The paper gives a full description of the application
of the Ward-Leonard system to winding engines and
hoists under the titles of Speed Control, Use of Flywheel,
Details of Ilgner System, Brake Gear and Safety Devices.

It also describes the application of this system to
reversing and three-high rolling mills, discussing power

. diagram for reversing blooming mill, action of flywheel,
safety devices, etc. .

A three-phase motor cannot be built for a very low
speed without its power factor being bad, which tends
to upset the regulation of the supply system, and for this
reason where three-phase motors are driving winding
engines they nearly always run at higher speeds than the
drums, and are geared to them. In the Ward-Leonard
or Ilgner system, however, where a direct current motor
is used, this is almost invariably direct coupled to the
drum. The three-phase system was described under the
following headings: Control, Power Diagram of Three-
Phase Winder, Comparison of Three-Phase Winder with
Woard-Leonard and Ilgner Winders, Lowering Load,
Starter and Controlling Resistances, Emergency Gear,
Winding Men and Shaft and Rope Inspection.

As a number of winding engines have been equipped
with three-phase commutator motors, an account of that
system is also given.

The conditions governing the selection of the type
of drum differ very considerably, according to whether
the winder is to be driven electrically or by a steam
engine. It is characteristic of the steam engine that its
overload capacity is not very great and that the turning
moment varies according to the position of the cranks.
For a two-cylinder engine with cranks at right angles,
such as is usually used for a steam winder, the minimum
turning moment is .785 of the mean turning moment, and
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the maximum turning moment is 1.112. The engine
naturally must be able to start the hoist with the cranks
in any position, so that the minimum turning moment
must be at least sufficient to overcome the static load
and friction. An electric motor, on the contrary, has a
very large overload capacity in proportion to the mean
power which it will give, and, consequently, the motor
for winding engines is usually selected with reference to
the equivalent continuous load, and it is very rarely in-
deed that the starting mament or acceleration peak needs
to be considered.

The first type of drum to be employed for winding
engines was the cylindrical drum, but later the conical
drum was introduced. In some cases the latter gives
easier starting conditions and is beneficial to the steam
engine, because the rope supporting the cage at the bank
top is wound off the greatest diameter, while the rope
attached to the loaded cage at the pit bottom is wound
on to the least diameter, so that the empty cage partially
balances the rope and the loaded cage at the start of
the wind.

The Koepe pulley winder is used to a considerable
extent in Europe, particularly in Germany. It differs
from any other type, as the rope is not wound on to and
off drums but is carried over the pulley and makes con-
tact with it for less than a single turn. Thus the rope
from the ascending cage comes up the shaft over the
driving pulley by the winder, and then down to the de-
scending cage, being suitably guided by head sheaves.

It will thus be seen that the winding rope is driven
by friction alone, and, consequently, there must be a very
definite limit between the pull in the ascending rope and
the pull of the descending rope, otherwise the rope will
slip on the pulley, and, to keep the difference in pull of
the two sides of the rope as small as possible, a balance
rope is always necessary.

It should be noted ‘that such a winder cannot work
with a very high acceleration, otherwise slipping of the
rope will take place. As the rope is bound to creep on
the pulley to a certain extent, the depth indicator must
frequently be reset to ensure its accuracy.

As with a Koepe pulley winder the axial length of
the pulley is very short indeed compared with that of a
drum on which the rope has to be wound, and as the
weight of the winding drum is not increased by the rope
which it is carrying, the moment of inertia of the revolv-
ing parts of a Koepe pulley winder is small, and this,
together with the use of the balance rope, keeps the maxi-
mum acceleration peak comparatively small compared
with that of other types of winder.

Generally  speaking, the Koepe pulley winder shows
to the greatest advantage with deep shafts as it avoids
the use of excessively long drums, and, from the electrical
point of view, where the winding speed is not very high
and where the acceleration period is short compared with
the total time of winding. It has the disadvantage that
if the rope breaks, both cages are detached from the
winder. b ‘

Table Showing the Influence of the Different Types of
Drums on the Electrically Driven Winding Engine.

Depth —1,600 feet. Output—270 tons per hour.

Cylindrical Conical Scroll Koepe

Drum Drum Drum Pulley

Power of motor ...... 1,000 065 780 035

Speed of motor ...... 84 66 62.7 07
H.P. per revolution .. 13 14.6 12.4 0.6

Maximum peak with
Ward Leonard system - 1,865 1,600 1,300 1,276
Average loss of power
with three-phase sys- 325 260 170 341
Temp st e e s e Vo Bl HP. il 2 H.P.,
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Generally speaking, the authors are of opinion tPal
the Ward-Leonard or Ilgner system of electric winding
is the most suitable for vertical shafts, and for all Casei
where large outputs are required and short and frequene
winds are made. The three-phase winder always has
disadvantage that it cannot be so completely protecter
against careless handling as either the Ward-Leonard ©
the Ilgner, but it may prove more economical for loﬂge
slopes where the full speed run is a long one and
periods of acceleration are comparatively infrequent.

Regarding the choice of drums for the winding e“;
gine, the authors are of opinion that in many cases VYher
electrical drive is adopted, the cylindrical drum wib
will prove the most suitable, but that in cases of de¢®
shafts where the winding speed is high the scroll 'dl‘“;“
winder may prove better than the cylindrical drum W‘?d;e;
but that the field of application of the conical drum wif
to electric winding is very small.

The authors have purposely avoided any compél'l‘lson
between the running costs of a steam and an electri®
driven hoist or rolling mill, because each case shoul o0
considered on its own merits and comparisons made os'
one case will not be valid for another where conditio®
are different. No general comparison has any practi®
value, sometimes the steam engine is the more eco
nomical, and sometimes the electrical plant, according B
conditions, and in deciding which is the more advantag
ous there are other factors besides running costs t@
considered. s

The authors are of opinion that direct cu.l'l“‘3nt i
much better adapted for driving mills and machinery e
a steel works than three-phase current. Where larg®€ £ £l
versing rolling mills are driven electrically, and the m'oect
driving the motor generator set is supplied from a dir
current system, it is found that the power supplied todief
rolling mill plant can be maintained at a much sté? o
value than if it is supplied from a three-phase systen'
and with the direct current motor about a ten per €€ 3
saving in power can be effected, as there is no 1085
power in slip resistances. he

With a direct current system the flywheel of for
motor generator set can be utilized to a great exteﬂtwer
neutralizing sudden peaks of short duration in the POI‘1 ¢
demand’on other parts of the system, for, during SU® t0
peak, the motor generator set would not only cease Ally
take power from the supply, but the motor can be acming
reversed, and give its full output as a generator retul‘nthe
the energy of the flywheel as electrical energy t©
supply system. of

With a three-phase system, peaks in other EartS he
the system cannot be neutralized to anything like v
same extent, for the motor can only be made to ci
to take power from the supply system and cannot 3¢t
a generator returning power to the supply system-

The direct current compound wound motor 15 ;egf)’h
well adapted to fulfil the conditions for driving three’lica.
merchant and bar mills and that considerable comP ree”
tion and difficulties are involved in adapting the th
phase motor for this purpose. @

Direct current motors are also particularly ifls)
adapted for driving slow speed sheet and tinplate ™
and it is very easy to provide a slow speed direct_coggve,
motor and gain the advantage and economy of this ®,
and, as there is no loss of power in slip reSiStanwgfteeﬂ
direct current motor will prove from twelve tO ¢ of
per cent. more economical than the three-phase mot0
this current alone.
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motofile advantages of 'direct current ‘table apd live roll
iy are fully recognized, but it is interesting to note
; Ontineperhaps the larg'e§t steel works on the American
all the ?ti:) where the main power supply is three-phase,
Costly ; able motors are dlrf:ct current and a large and
ide g’tnstallatlon of converting machinery h?s been pro-
A O convert the three-phase current to direct current
UPPly these table motors.

volt Cllgr:]ay be argued that the cost of cables with a 500-
voltage (t:}t1 Current system is much- higher than for a high
S Iree:phase system, but. it must be. remembered
ang fhe 3.1 laid out steel vsiorks is comparatively compact
Cableg ; Istances are re.latlv_ely short, so that the cost of
Capii) S§ not a very serious item, ar.ld that the additional
Power COhS.t of' three-pha_se generating .plant to produt_:e
pay fo’rw ich.is wasted in the slip resistance, etc., will
a good deal of extra cable.
cokelgvsteel works where there are bla.st furnaces and
“Ngines €ns, the modern tendency is to install large gas
rivin using blast furnace or coke oven gas, both .for
ectrii Ithe blast furnace t.)lowers and for g(leneratmg
jren: & Power, and experience shows tha.t a du:ect cur-
“ang e§a§ engine power house is cheaper in capital cost
) Sier to operate than a three-phase power house.
the n?ss engine driven three-phase alternators present
Sufficie gt dlfﬁCl.Jlt problem in pafallel. running, and while
0 en {:t €xperience has been gained in the past ten years
& Wil le these difficulties to be overcome by proper de-
neoe’SStae Provision of very heavy flywheels is always
the thrry” and these largely increase the c.ap}tal cost of
expensiee‘PhaSe generators, which are mtrmsxc%lly more
'Odic‘fe than dlrect.: current generators. The higher the
neratlty the heavier the flywheels for the three-phase
hag fOuOrS becom_e. The 500-volt direct current system
ont; nd very wide application in the steel works on the
ent of Europe.

4 —_—ane ——

“DI
"'ESEL ENGINE EXHIBIT AT THE PANAMA.
‘ PACIFIC EXPOSITION.

panIt ¢ announced by the Department of Machinery of the
doze,, ]a~ acific International Exposition that more than a
envginearge'ﬁrms have contracted for space in which to install
Oceyp . PUilt on the Diesel principle. These exhibits will

Wil 1;' A centra] space in the great Palace of Machinery, and -

&'enerai under operation through connection with electric
the eff OTs or other machinery for the purpose of showing
AN flency and. economy of working.
tyey Wil be recalled that the tragic death of Dr. Rudolph,
the motor, by drowning in the English Channel,
With . CCUrred in September, 1013, was almost simultaneous
tiop, . '® final triumph of his ingenious motor by its adapta-
Tailway traction on a large scale.

————-—————

- NATIONAL IRRIGATION CONVENTION.

Conétal:{a-ngements are being made for a National Irrigation
o $20 10n to be held in Calgarv mext September. A fund
btin %90 is practically assured for it. The convention will
lngtOna arge delegation of irrigationists from Oregon, Wash-
states’ ontana, Idaho, Utah, Texas, California and other
Of inte, Trigation work in Canada has created a good deal

j er 1 . .

cht of Stin the countrv to the South, and the gigantic pro-
ta"ﬂd,,t e Canadian Pacific Railway, as outh_ned in T he
'h°ro Engineer for January 1st, 1014, will receive a

Ugh S eaL ] ,
lnt&re;:’d")spectmg by many irrigationists who are extremely
p n the enterprise.
h("lnceﬂﬂa”"'d programme of the convention will be an-
at an early date,
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THE ZOELLY STEAM TURBINE.

"

%

IN 1898, Mr. Zoelly designed a new type of steam
turbine of the impulse type. This machine was de-
signed on the radial flow principle. The blades were
better results, however, the steam in this case striking
against the rotor blades in radial direction. +The principle
mencement as being the best, and the only alterations
that took place were in the
/ - steam onto the wheels. The
, turbine has gone through
- which, however, have been
solely of a constructional
A from the adopted principle
have taken place. On the
is effected simply by throt-
tling the live steam and not
channels through which the
steam is admitted.
past, been subjected to a
good deal of criticism re-
and temperature in the first
2 stage which were considered
which were supposed to have
a deleterious effect upon the
of the present Zoelly turbines
these criticisms are without
stage a greater pressure drop
and likewise a correspond-
is made use of than pre-
viously. This velocity equals
sound corresponding to the
2 steam conditions of this par-
/ ‘ In order to be able to con-
struct large units without
Guide Wheel of blades in the last two stages,
Zoelly Turbine. these stages are provided

turbine which resembled in many respects a water
not curved. A second machine with curved blades gave
of the impulse type has been adopted from the com-
manner of guiding the
v N N }k many stages of improvement
character. = No departures
original type the governing
by varying the number of
This turbine has, in the
specting the steam pressure
to be excessively high and
stuffing boxes. In the case
foundation as in the first
ingly higher steam velocity
or even surpasses that of
ticular stage.
ki1g. 1.—Runner and having to employ too large
with a greater drop of pres-

sure so that they also work with steam velocities which-

may be five and even more per cent. higher than.the
velocity of sound. The intermediate pressure stages
work with steam velocities which do not, or only in a
very slight degree, exceed the velocity of sound belong-
ing to the conditions of these stages. At any rate, the
excess of velocity over that of sound is in the intermediate
stages never so great as in the first and last stages.

The total drop of pressure available has been divided
up in such manner that it has been impossible to reduce

the number of stages and thereby shorten the turbine by

an appreciable amount. If necessary, these stages are
constructed with expanded guide channels or nozzles.
This expansion is not, however, designed for full load
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but only for about half or a quarter of full load, in order
to ensure a good efficiency even at part load. Such types
of Zoelly turbines have been built since 1908.

The characteristic feature of the Zoelly turbine has
always been the design of the runner wheels and guide
channels in the diaphragm, the former of which, in spite
of the high factor of safety required, are enabled to give
a relatively high circumferential velocity. Consequently
greater latitude is permissible in regard to the number
of stages and speed of the steam in each case.

Construction.—From the commencement the Zoelly
turbine has always been constructed with a horizontal

shaft; experience with water turbines has shown that:

by this method the simplest form of bearing can
be used, permitting an easy inspection at all times.

n the case of
turbines running
at 3,600 r.p.m. a
flexible . shaft is
used, so that the
critical speed is
sufficiently below
the working
speed; but in the
case of turbines
running at 1,800
r.p.m. and under,
the contrary is the
case, the shaft is
rigid and the
critical speed is
above the work-
mng speed. The
shaft is supported
by two bearings
which are lubri-
cated by oil un-
der pressure, and
is connected by
means of a rigid
or flexible coup-
ling (usually rigid)
to the generator
or machine to be
driven. The cas-
ing is built up in
two halves, the
joint being hori-
zontal, so that the
rotor can easily
be inspected without dismantling the bearings. An idea
of the accessibility of all' the important parts can be
gained from the illustrations shown.

To keep the velocity of the steam low, which is
possible in the simple velocity wheel, the wear in the
blades, specially when working with saturated steam,
is reduced to a minimum.

The impulse type allows large clearances in radial
and axial direction. The axial clearances of the runner
blades as well as the radial clearances are about o.2 in.
Nevertheless, the steam consumptions obtained with the
Zoelly steam turbine are extremely low, particularly for
the large size high-speed units.

The turbine is what can best be called a commercial
machine, i.e., a machine giving with the greatest re-
liability best economy and least wear, with a minimum
of attendance required.

Volume 26.

The total thermodynamical efficiency obtained has
been as high as 747%.

Since this turbine came on the market 11 years
ago, it has done excellent work. Twenty firms af:
at present licensees of the Escher Wyss Company, °
Zurich, who built the first machines and who have
since supplied the bulk of the machines put on
market. :

Up to 1913, Zoelly turbines of 3,350,000 h.p. haV®

been supplied, of which those built by Escher Wyss an‘:
Company had a capacity of over 800,000 h.p. The larges
size machine was 15,000 kw., equal to 28,000 !‘-P"
of which two units were supplied to the RheinisC
Westfaelisches Elektrizitaetswerk (Germany) — one ¥
1911 and the second as a repeat order in I9%¥

I puilt
A number of machines of similar size have bee? o
k"

for other convcerns; such as, a plant of four 10, Yor
units for the Chile Exploration Company, of NeW =

et

v t

The Engineering Record describes the recent i bl
complished in subway tunnelling in New York city v cov
“For the first time in the history of subaqueous su from tbj
struction in New York city, a radical departure rpres?e
usual methods of building the tubes in place by O™ sectlo”
air tunnelling methods has been made. An 8,000-t0% "0 g 24
of four-track steel lining, 220 feet long, 26 feet Wld% shot®
feet deep, which had been assembled and rivetqd 0 ositl"ﬁ
was floated out into the Harlem River and sunk int® s? at 2
through 60 feet of water. The enormous mass W2 ¥ ""c'
times under perfect control, was handled without an)’t ct“fe
plunges or violent or dangerous movements, and the tst e U5
was placed in position far below the surface W‘thoufried "ud
of guides or complicated apparatus. Work was C?time 3“:
strictly in accordance with a detailed schedule of diﬁ"‘l-
operation, which made ample provision for 31’
conditions under which the work was executed.’
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B EIDh, Ont.—The bridge leading from Riverside Park
Wellmgton Place and to the Guelph Country Club has
een formauy opened. d
bre Y'ctona, B.C.—The civic board of works of V?ctoria has
Ipared estimates for 1914 calling for a requirement of
f’°41’136'40, a considerable increase over the outlay in 1913

60.427. 7.
fordBrimtl‘ord, Ont.—By an overwhelming majority Brant-
fOrd rsatSpa-\"fl‘n'_ voied 10 favor of the purc}}ase of the Bran:-
forg totreet Railway and Grand Valley Railway from Brant-.

Galt fOr. the sum Of $253,000'

d Vﬂ"cou\,er, B.C.—With an expenditure of between $15,000

Durchazu’oo,o’ the C., M. and St. P. Railway Company has

Up jtg Sle‘d lts, right-of-way at Su‘mas preparatory to llnklpg

it vy Ine with the B.C. Electric rallwzatyf over which rails
€nter Vancouver until its own line is finished.

is toT:]ro"to» Ont.—It is reported that tllle first of this month
evElOp?n € the COmm.encement of operations upon the. harbf)ﬁ
Stazy €nt scheme in Toronto. The great undertaking w1f
the ed at Ashbridge’s Bay to .the east of the mouth o
o e > Where three pile-drivers will be set at work, later
SUbblemented by other drivers.

or]?:’g"to":_ Ont.—At a recent meeting of th‘e Hamilton
I'I}'dro ~OMmittee it was announced that the estimate of the
€Partment for street lighting has been amended, the
$64,2°§ Ure being $88,125, whereas the original estimate was
addeq o, t Was explained that 25% miles of streets had beeg
1 be 1'0 the original estimate, and that some of these ha
var ted on both sides.
On :noo"'"er, B.C.—Estimates recently furnished for 1914
t"t%llle partneIShiD main between Point Grey and Vanoouvt;lr,
principal 204,740, as compared with $213,304 last year. The
€T thi INcrease is for submerged main maintenance.
this 'S head last year less than $1,000 was spent, but
Meny dar e replacing of the main on account of the govern-
redp;

€dging is estimated to cost $100,000.

uox:tt: i Ont.—On March 2o, supplemfantary (?stimates,
ed .8 to 83,257,036 for the fiscal year Just‘endmg, were
brintst ¢ Commons by the Minister of Finance. This
alt“Ost " 8rand total of the estimates voted for 'the year to
additio.n 1206’000’000- Of the supplementary e§t1mates, t}}e
works al amoynt required towards the completion of public

as $264,204‘

e Ont.—The annual report of the Ottawa electr.lc
l'ev:: t has heen recently submitted to the city councﬂ:
ti ue. for the year amounted to $101,648.64, as follows:
e hghting’ $68,032.27; commercial, $53,438.04;
llghtil; $26’978‘76§ street lighting, $32,637.73; ornamental
Iea‘,in > ®10,561.84. The expenditures totalled $142,283.54;
wﬁ*ten L Stoss surplus of $49,365.10, of which $24,000 was
’365.100 for depreciation, admitting a net surplus of

ﬂmo

Et:l:“;:lton’ Alta,—The extension of the P.G.E. railway
> vv‘1eace River district of Alberta, a line which, it 117
f; ro o be 4 subsidiary road of the G.T.P. system, Wi

0110,,,i e confluence of the Fraser and Salmon Rivers,
Crooke g the latter to Summit Lake, thence along the
e theRlv-er to Fort McLeod and McLeod Lake, th{snce
€ Ping .. SSinchinka River, through Pine Pass and along
phe A \Ver to Hudson’s Hope, following the peace River
vy, {berta boundary, connecting with the McArthur
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St. John, N.B.—A conference was held tecently at St
John between the city commissioners and whe members of
the board of trade with reference to the Valley Railway ex-
tension and bridges. The outcome was the general endor
sation of a suggestion that the road be allowed to end at the
point it has reached,—e.g., Gagetown-—unless it can be

finished to St. John, as originally planned. The board of
trade will, however, continue to deal with the matter and

will prcbably send a delegation to Ottawa to urge further
fedeial aid for the bridges which would have to be con-
structed on the extensiop to St. John as originally planned

Vancouver, B.C.—Mr. J. W. Stewart, president of the
P.G.E. railway, has announced that employment will be given
to 12,000 men this year on construction work. Three im-
portant contracts have been let covering the proposed Kelly
Lake-Fort George line, which is some 280 miles in extent.
Only 100 miles, however, are included in the’ contracts issued.,
As the contractors have just finished work on the G.T.P.
railway at Fort George, the new work will begin at once,
and it is expected that this entire section will be completed
next year. The contract for the first 100 miles of the ex-
tension north of Fort George into the Peace River country
will be let by the end of next month.

Toronto, Ont.—The following is part of a resolution
which was carried unanimously on March 25th in the On-
tario legislature: “In the opinion of this House, cheap and
convenient electric railway transportation facilities is one of
the mcsr urgent needs in many rural sections and towns of
the prcvince, and this House would respectfully urge upon
the Dcminion government the importance of the question
and the wisdom of encouraging the construction of municipal
Hydro-Electric radial railways, and that this House further
respectfully urge upon the Dominion government the great
importance of co-operating with the province in the develop-
ment of the water powers created by existing and projected
canals now under construction and capable of development
by the utilization of the waters necessarily supplied thercto
and not required for navigation purposes.”

Quebec, Que.—The Dorchester Electric Company, of
Quebec, which has been in operation only about fourteen
merths, has completed its/first year with a satisfactory sur-
plus of $4,000; and the earnings for the first months of 1914
showed a rate much in advance of this, a surplus of $1,379
remaining after interest and other fixed charges were met.
The company is extending its business substantially and is
gradually cutting down operating expenses. The company’s
largest contracts are the lighting of the streets and muni-
cipal buildings of Quebec for a period of 10 years, a contract
with the town of Montcalm for the same period, and a
similar contract for Charleshorrg for the same period. The
peak load which the company can carry is 1,640 h.p. At
present customers are taking about 1,500 h.p. for lighting
purposes; and the motor load is only 827 h.p.

Taghum, B.C.—The contractors for the Taghum bridge,
Hodgson, King and McPhalen Bros.., of Vancouver, are con-
fident that the structure will be ready for traffic by May 1st.
Work on the three main spans is being rushed to comple-
tion; and in addition to these, which are of truss design,
there are two short spans to be placed in connection with
the approach to the bridge from the south side. These, how-
ever, can be placed, no matter what the condition of the
wasr may be. At present the contractors are exerting all
their energies on the three main spans, so that these may
be completed before any material rise in the water takes
place. Costing in the neighborhood of $100,000, the bridge,
which will be finished well within contract time, is almost
entively a product of British Columbia. Cement manufac-
tured at Princeton, steel fabricated at Vancouver, and lumber
gro&vn in this province, are the materials which have been
used.

!
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CANADIAN SOCIETY OF CIVIL ENGINEERS,
OTTAWA BRANCH.

The last evening meeting for the season of the Ottawa
Society of Civil Engineers was held on April 2nd, when
Walter J. Francis, C.E., Consulting Engineer, of Montreal,
delivered an address, entitled ‘“The Engineer and the Pub-
lic.” The meeting was held in the Board Room of the Com-
mission of Conservation, and was attended by 75 members.
Mr. Francis advanced many arguments in favor of a united
effort on the part of engineers to elevate the profession,
claiming the best ways for accomplishing it to be a better
education of the young man entering it, the maintenance of
a proper standard of dignity, and perfection in the work of
the engineer, and co-operation with fellow-engineers.

The address was followed by an excellent discussion,
Messrs. R. F. Uniacke, C.E., C. R. Coutlee, C.E., Noulan
Cauchon and others taking part. Mr. Geo. A. Mountain was

chairman.
e e P e

NOVA SCOTIA MINING SOCIETY.

The annual meeting of the Nova Scotia Mining Society
will be held in Sydney, N.S. on April 14th and 15th. Indica-
tions are that it will be the most successful gathering in the
history of the society. Addresses and technical papers have
been prepared which will be read by a representative list of
men in mining in the Maritime Provinces, and the pro-
gramme gives evidence of a comprehensive review of the
entire mining industry as applied to Eastern Canada. The
principle topics under discussion will be electricity in mining
and coal. The following 4s a list of some of the speakers to-
gether with the subjects which they will present :—

“Distillation of coal’’—F. E. Lucas.

“Fletchei’s unfinished work”’—W. N. McDonald.

“Longwall machine mining”’—]J. F. K. Brown,

“Longwall development at Jubilee Colliery, Sydney
Mines’’—Robert Robinson.

“Electric motors for various services in the mining in-
dustry”—C. H. Wright, Halifax.

“Cinematographics and science’’—Alexander Theuerkauf.

““A mining engineer of the fifteenth century. De Re
Metallica Georgius Agricola, 1545"—F. W. Gray.

“Mine fatalities”—Robert Drumond, Stellarton.

“Use of typographical survey maps in mining’’—R. Boyd.

“Shipping piers”’—D. H. McDougall.

“Methods of mining two coal seams lying near together”
—W. Herd. .

- ¢Coal as seen under a microscope’’—A. J. Tonge.

It is expected that R. W. Brock, Deputy Minister of

Mines, Ottawa, will be present and will deliver an address.

el —————————

THE ROYAL ARCHITECTURAL INSTITUTE OF
CANADA.

The 7th annual assembly of the Royal Architectural In-
stitute of Canada will be held at Quebec, Que., on September
21st and 22nd, 1914. A very interesting programme is being
prepared, which will include matters of interest to every
Architect in the Dominion. The programme will be sent
early in August to all the members of the R.A.I.C., and will

NEWS OF THE ENGINEERING SOCIETIES

Brief items relating to the activities of associations for men in engineering and closely allied practice.
TuE, CANADIAN ENGINEER publishes, on page Yu, a directory of such societies and their chief officials.
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contain all the particulars. The committee of arrangements
of the Assembly is composed as follows: J. H. G. Russ¢™
Jos. P. Ouellet, René P. LeMay, Albert R.® Décary, ap
Alcide Chaussé, Hon. Secretary.

—ewo———

DINNER TO DEAN GALBRAITH.

The graduates of the Faculty of Applied Scienc
Engineering, University of Toronto, who are resident
Ottawa, held a dinner on March 28th, in honor of Dr. Jo
Galbraith, Dean of that Faculty. The banquet, held at the
Chateau Laurier, was attended by over 8o graduates. b
function was most succéssful and great credit is due t0
organizers. It is the first dinner of this kind that
graduates in engineering of the University of Toronto,
live in Ottawa, have held.

Prominent among the representatives from other centr®®
were Major (C. H. Mitchell, Consulting Engineer, Toront®
and a member of the Board of Governors of the University
of Toronto; Professors C. H. C. Wright and T. R. Loudo®
representing the Faculty of Applied Science and En
ing; Mr. J. L. Morris, Civil Engineer and Surveyo
broke, the earliest graduate of the institution; J. M. R. i
burn, Assistant Chief Engineer of the Canadian PaciﬁC_R”r
way, Montreal; Walter J. Francis, Consulting Englf‘e,er;
Montreal; G. H. Duggan, Vice-President of the Domini®
Bridge Company, and others. w

An important outcome of the gathering was the appo‘is
ment of a local committee, consisting of Messrs. T. Sha? w'
j. B. Challies, R. S. Smart, F. D. Henderson, F. D. withf"M’
P. F. Morley, G. H. Ferguson, J. L. Stacey and w. pe
Bryce, to arrange for a permanent organization to take t.a_
form of Ottawa branch of the Engineering Alumni ASSO‘? “
tion of the University of Toronto, and to be similar [tjoit od

branches existing in various parts of Canada and the UB

e and

the
" the
W

_ States.

———ea - ————

COMING MEETINGS.

AMERICAN WATERWORKS ASSOCIATION. MaY¥
fourth Annual Meeting to be held in Philadelphia, Pa., ¥
11-15, 1014. Secretary, J. M. Diven, 47 State Street, X
NEY:. A

AMERICAN HIGHWAYS ASSOCIATION.—Fourth A:;
erican Road Congress to be held in Atlanta, Ga., Nov’enfng’
o-13, 1914. J. E. Pennybacker, Secretary, Colorado Build’
Washington, D.C. find

AMERICAN PEAT SOCIETY.—Eighth Annual Me®%
will be held in Duluth, Minn., on August 20, 21 389 )
1914. Secretary-Treasurer, Julius Bordollo, 17 Battery P
New York, N.Y. ALS

AMERICAN SOCIETY FOR TESTING MATERI (o
—Seventeenth Annual Meeting to be held in Atlanti fary
N.J., June 30 to July 4, 1014. Edgar Marburg, .Seclr,ea‘
Treasurer, University of Pennsylvania, Philadelphia, ADS

CANADIAN AND INTERNATIONAL GOOD RO"y
CONGRESS.—To be held in Montreal, May 18th toﬁig“
1914. Mr. G. A. McNamee, gog New Birks Building
real, General Secretary. CAN'

ROYAL. ARCHITECTURAL INSTITUTE OF
ADA.—Seventh Annual Meeting to be held at Q‘“"bec’u
tember 21st and 22nd, 1914. Hon. Secretary, Alcide Ch?
5 Beaver Hall Square, Montreal.

5561
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MANITOBA ENGINEERING SOCIETY.

The Engineering Society of the University of Manitoba

h . : : :
e
————-———————
ARCHITECTURAL CLUB, UNIVERSITY OF
TORONTO.

ra:clﬁns for a power-house contem‘plat‘ed by the Water .Powe;

electry ’lDepartment of the In.tenor, for the generation o
rawnce-l energy at Cascade River, near Banff, Alta., were
Univer 1.1'1 Competition in the Depar?ment of Archltectmg,
isonSlty of Toronto. Of the resulting designs .Mr. A g

> 4 4th year student, submitted the first prize winner.

of ih errill Denison of the 3rd year and Mr. Lester Husband

€ 2nd year received the 2nd and 3rd prizes, respectively.
1

—
PERSONALS.

&inei;’w' BATTERSHILL, at present in .the City' En-
to th . oﬂi‘Ce’ Winnipeg, has just been appointed Engineer
¢ Municipality of East Kildonan.
ilton, - A BARRETT, Superintendent of.the Toro.nto, Ha.n;-
ealthand Buffalo Railway, has just resigned owing to ill-
and has been succeeded by H. T. Malcolmson.
. Mon‘t]‘:ALT_ER J. FRANCIS, C.E., consulting engineer, of
Wate ¢al, is at present on a trip to investigate sewerage and
T SUbply problems in several cities of Western Canada.
lagy ¥ ROUTLY, B.A.Sc., of Routly and Summers,' left
Wee_k for Huntingdon, P.Q., to. get his road machmc.ery
he 1. ibment into shape for several large contracts which
38 in hand there for this season. .
SOcietALLACE BROAD recently addres§ed the“Eng?neer}ng
in Chy Of, the University of New Brunswick on Engineering
hag slna_ " Mr. Broad, an old graduate of that umversuly,
le“&‘tlfent considerable time in the Orient, and was for-a
Y Deriod mining adviser to the Chinese Government.
beegNTHUR L. MUDGE AND A. LEO MIEVILLE have
ing . ssociated with Kerry and Chace, Limited, consult-
mﬁch?gjmeers, Toronto, as managers of the electrical and
Yearg il branches, respectively. Mr. Mudge for over fou;
Snlit Vas chief electrical engineer for the Tor.onto office o
harg, Kerry ang Chace, during which period they had
llydroe Ot the design and construction of a large I'mmber of
the “electric plants and long distance transmissions. For
Mgy 3St year Mr. Mudge has been chief engineer of the
the . 4 Construction Company, which carried out most of
is fip tns':.ruction work for the Electric Power Company. 'He
g is Ice-President of the Canadian Electrical Assoc1at1<1>‘n
Canadion the library committee of the Toronto branch of the
T §°C'iety of Civil Engineers. ’ o E
maﬂhin' Mlé"l“e was at one time designer of high-spee

ling % for W, H, Allenson and Company, Bedford, Eng- -

Caha‘.da firm for whom he acted until recently as engim?e: uz
o Binge, “Tevi i iéville had been assistan
i en ous to this, Mr. Miéville had i \
tri deer Ubon the construction of the Winnipeg hydro-ele.c
Com a_;e OPment, and turbine designer with the I. P. M;{m;
Villg w Y, Philadelphia. Before leaving England, Mr. Mi

Rineeri S for several years engaged upon ‘pa'per mlll_ en-
turbinezg’ and latterly in marine work, designing exf'ngn{esl;
aduliraltie:nd general machinery for British and orexg‘

—_————————
OBITUARY.

o
sh°nI{5RLES L. SMITH, General Manager of the Oregon
Ine Railroad, died last week at St. Catharines, Ont.

#
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IRON AND STEEL OUTLOOK IN THE UNITED
STATES.

The outlook for the iron and steel business in the United
States is somewhat mixed. Orders on the books of the
various mills at the beginning of April show a falling off as
compared with the beginning of March, and a slowing down
of operations is observed, This is more especially the case
among the smaller than the larger producers., For prompt
delivery, prices of the heavier lines, such as shapes, plates
and bars, for second quarter contracts, are quoted at $1.25

Pittsburg, as against $1.20 for the first quarter, the efforts
on the part of the mills to advance the price of the former

$1 over the latter having failed. However, there has been a
little more activity in the Eastern States for iron. No. z
Birmingham iron has gone off 25 cents a ton, wire rods 50
cents and steel bars $1, as compared with the prices a week
ago. On the other hand, a report comes from Pittsburg that
the prices of billets and steel bars have been advanced $1 a
ton to $22 and $23, respectively, at the mill, sales at these

prices having taken place. In the East the market for !

finished steel is practically at a standstill, while a marked
slowing up is observed in the Western markets for sheet and
cast-iron pipe. While prices are keeping up well, the spring
demand for wire products is expected to be below normal.

— e
HOOK FOR MEASURING TAPES.

This hook, when attached to the first end of a steel
measuring tape enables one person to take-long as well as
short measurements readily, while ordinarily two people are
required; one at each end of the tape. It is a new article
just put out by the Lufkin Rule Co. of Canada, Limited. It
is a substantial, mickel plated hook with serrated face, and
1s designed so that it can be instantly attached to the first
end of 4 in. or 3 in, wide steel tapes. The hook grips the
end of the article to be measured, and is so constructed that
when attached to the first end of any regular tape measuring
from the end of the ring, the zero point falls exactly at the
inside of the hook so that measurements obtained are ac-
curate. The hook can be as readily detached from as attach-
ed to tapes, in no way interfering with the use of the tape
in the regular manner.

——

Vitrified Clays, Limited, announce the removal of their
Calgary offices from the P. Burns Building to 236 Laugheed
Building.

The offices of the Toronto Harbor Commission have been
moved from the Bell Telephone Building to a more spacious
location in the Otis-Fensom Building, 5o Bay Street, Toronto.

The city of Vancouver laid the following lengths in miles
of pavements during 1913, according to the recent report of
Mr. F. L. Fellowes, Supervising City Engineer :—Asphaltic
concrete, 1.161; bitulithic, .248; granitoid, .179; brick
block, .124; concrete, .026; wood block, .462; total, 2.200
miles.

The record of the Department of Labor for February
shows that there was a pronounced decrease in the number of
days lost through strikes and lockouts, as compared with the
previous month, although the number was somewhat larger
than for the corresponding month of last year. The decrease
was largely due to a settlement of a strike of shoe machine
workers in Quebec, about 3,000 employees returning to work
on February 14. There were altogether seven disputes in
existence in Canada during February, as against five in Jan-
uary and nine in February ot last year. About 23 firms and
4,400 employees were involved in these disputes. Approxi-
mately 66,037 working days were lost as compared with
117,450 during January, and 42,880 during February of last
year. Three disputes commenced during February, none of
which were serious from the standpoint of numbers affected.
They were all, moreover, of short duration. The dispute of
coal miners on Vancouver Island and garment workers at
Montreal remained unsettled at the end of February.
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Each week on this page may be found summaries of orders _passed by the Board of Railway Commissioners, to date.
This will facilitate ready reference and easy filing.” Copies of these orders may be
secured from The Canadian Engineer for small fee.

21534—March 24—Amending Order No. 21382, dated De-
cember 12th, 1913, by striking out words and figures,
“Between Southeast Quarter of Sec. 9, and Northeast Quarter
of Sec. 16, in description of crossing® No. 8 in operative
part of Order, and substituting therefor words and figures,
“Between the S.E. % of Sec. 16 and the N.E. % of Sec. 9.”

21535—March 24—Authorizing C.P.R. to connect with
its main line, Lake Superior Div., Cartier Subdivision, the

spur of Mond Nickel Co., Limited, at mileage 103.25 of main
line, in Lot 8, Con. 5, Tp. Dowling, Dist. Sqdbury, Ontario.

21536—March 24—Authorizing G.T.R. to operate trains
across fifty-seven (57) bridges.

21§37—March 23—Authorizing G.T.R. to construct two
(2) bridges—namely, No. 29, mileage 83.50 19th Dist., over
Grand River, nearest station, Paris; and No. 21, mileage
76.02, 19th Dist., over Brantford and Tilsonburg tracks,
nearest station, Brantford. all in Province of Ontario.

21 538—March 24—Authorizing G.T.R. to construct bridge
No. 2357, at mileage 25.25, 13th Dist., in town.of Milton, Ont.

21530—March 23—Authorizing G.T.R. to construct five
(5) bridges, on its 12th District, Province of Ontario.

21540—March 23—Authorizing G.T.R. to construct siding
into premises of Pelleyrino Del Sole, on Lot 105, parish of
St. Bruno, Co, Chambly, Que.

21841—March 25—Suspending, tariffs and supplements
applicable to international traffic, filed by G.T.R., M.C.R.R.,
Wabash, R.R., C.P.R. and P.M.R.R., pending hearing, to be
fixed by Board, at which said Cos., will be required to justify
said removal of Essex Terminal Ry. from joint tariffs, at
present in effect.

21842—March 4—Authorizing Cedars Rapids Mfg. and
Power Co., of Montreal, to take additional width of 25 ft.
for its right of way for its transmission line, making in all
a width of 125 ft. across certain lots known as Lots 262, 266,
267, 268 and 269, parish of St. Ignace du Coteau du Lac,
property of Idala Charlebois; and Lot 183, parish of St.
Polycarpe, Co. Soulanges, property of Charles Houle.

21543—March 19—Authorizing G.T.R. to expropriate
lands between Yonge and Cherry Sts., Toronto, Ontario.

21544—March 24—Approving and authorizing clearance
at G.T.R turntable at St. Thomas, Ont.

21545—March 24—Authorizing G.T.R. to reconstruct
Bridge No. 328, carrying its railway across Vanstone’s Pond
at mileage 143.14, 6th Dist., near Lansdowne, Ontario.

21546—March 23—Approving revised location of G.T.P.
Branch Lines Co.’s Regina-Moose Jaw Branch through north
half of Sec. 28-17-20, W. 2 M., mileage 2.10 to 3.11, Dist.
Regina, Sask.

21547—March 25—Authorizing G.T.R. to operate trains

over interlocking plant at Paris Jct., Ont., without their first
being brought to a stop.

21548—March 23—Approving location C.P.R. station at
Denhart, on its Bassano Easterly Branch Line, in N.E. %,
Sec. 2-z0-11, W. 4 M., Alberta.

21540—March 24—Directing that G.T.R. submit for ap-
proval of Board a plan showing location of new station at
Summerstown Station, Ont.; that Co. provide adequate and
suitable accommodation for receiving, loading, unloading and
delivering of all traffic offered for carriage upon its Rly., at
Summerstown ; erection of station be completed and facilities
be provided by July 1st, 1014.

21550—March 24—Authorizing city of Fort William to
construct, at its own expense, highway crossing over G.T.P.
Ry., where Stanley Ave. would intersect said railway, Fort
William, Ont.

21551—March 24—Directing C.P.R. to reappoint station
agent at Beverly Station, Sask. -

21552—March 25—Authorizing Board of Highway. Con
missioners for Government of Sask., at its own expense,
construct highway crossing over C.N.R. in N.W. %, 5
31-26-13, W. 3 M., at west end of station grounds at Forgah
Sask. i
21553—March 21—Amending Order No. 21332, dated Feb
ruary 4, 1914, by exempting from operation of the Order |
land of H. Strong, Tp. Bathurst, Co. Lanark, Ont., subje
to certain conditions, that Rly. Co. (C.P.R.) erect r€
fences and cattle guards on H. Strong’s farm crossing. d
pul

21554—March 24—Authorizing C.P.R. to construct S
for city of Moose Jaw, Sask., on Subdivision Lots 27, 2%
and 30, Block 127, city of Moose Jaw, Sask. g

21555—March 26—Authorizing the Cedars Rapi-ds‘l,‘/u‘nl
ufacturing and Power Co. of Montreal to take addltlon?_
land for its right of way for its transmission line across Ceu_
tain lots in the parish of St. Joseph de Soulanges, Co. 59
langes, Province of Quebec. i

21556—March 24—Authorizing the C.B:R:..to constﬂl‘f.
road diversion in Sec. 34, Twp. 20, Rge. 7, W. 2 M., Sas y
at mileage 100.3, McAuley Subdivision of its line of rallwih_

21557—March 25—Authorizing the Niagara, st Ca 8
arines and Toronto Ry. to comstruct, maintain and _Opef".ﬂ
a siding for the Electric Steel and Metals Co., Limited, i
the town of Welland, Ont., and to construct said spur alo
Lincoln Street and across Denistoun Street.

21558—March 26—Authorizing the Toronto, Hamllt::
and Buffalo Ry. to construct, maintain and operate 2 tethc
porary branch line of railway, or spur, on Lot 2, 1B u=ss
Broken Front Concession of the said Twp. of Barton, B.
tending from a point marked ‘“O-H.B.” om the T.H; 28 Con
branch line of railway serving the National Steel Car Y.
Limited, and running thence northeasterly through the 12 ds
of the said National Steel Car Co., into and across the .a?ag
of Sir H. M. Pellatt, to and into the lands of the Dom’nend
Power and Transmission Co., to a point marked “9‘5"l ted
track;” said branch line to be constructed and comp®
within six months from date of this Order. .

p e
21550—March 27—Extending the time within which the
Campbellford, Lake Ontario and Western Ry. may use =
crossing of the C.N.R. in the east half of Lot 12, ou'ntil
Twp. Scarborough, Co. York, Ont., at mileage 0.35;
March 27th, 1915. of
21560—March 26—Refusing application of the tow? o
Forward for order directing C.P.R. to move its statlon’ow-
dering C.P.R. to comstruct a spur at Forward, Sask. 3 m®
mencing at a point on its Ry. just east of the distant Sdted
phore and running eastwardly for a distance of five htt ]‘u”e
feet; said spur to be constructed and completed by
1st, 1014. i of
21561—March 31—Certifying that correction of P9 to
reference endorsed on C.P.R. plan dated June 24th, 19 ly'igz
show Henry L. Auger as owner of portions of lan
between stations. 70-99 and 73-25 and between 75-9%
75-16 respectively, instead of C.P.R. Co., is allowed. o
21562—March 27—Authorizing C.P.R. to con_stru?tty of
tension to spur for Hyde and Sons, Limited, in ©
Outremont, Que. 4 : Gid-
21563—March 27—Authorizing G.T.R. to construc witb
ing, subject to terms and conditions in by-law No. Z;;‘l 1ot?
exception of condition No.'7, commencing at a point O% . 2
Dist., of its Rly. south of Allanburg Station, thenCCy et
southwesterly direction upon, along and across aefnario.
(not opened), in village of Allanburg, Co. Thorold, 501
21864—March 30—Authorizing Board Highway th;?: t0
for Government of Saskatchewan to construct, su ,]{ ensé
terms of consent on behalf of C.N.R., at its owR ;E. "
-highway over right of way and tracks of C.N.R. 10 i
Sec. 8:48-25, W. 3 M.




