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"TOWER STREET ARCH BRIDGE AT FERGUS

By A. W. CONNOR*

. We illustrate in this article a reinforced concrete arch
;tge Over the Grand River, recently completed at Fergus:
» for the county of Wellington. The bridge proper has
Cle:?gth of 100 feet and clear span of 8o fee.t. T%ere 111:
Carrj (;Oadway of 16 feet and two 4-foot ‘6-1nch sxhewa eni
SDanzr on brackets at each side. It is a b}'ldge of thfe }c:pare
Subs; €l type, carried on two ribs, resting on whic
diary spandrel arches, columns, floor beams and s‘labs.
Shoe SOIJen Spandrel arches are purely ornament.al." F 1gr.t 2
hoy " €levation and Fig. 4 a cross-section which indicate
is 'buile structure

getting in the foundations, were blasted off. The rock thus
thrown into the stream formed a convenient means of reduc-
ing the depth of the water for setting of falseworks. The
old stone east abutment, which was in poor condition, was
also taken down and thrown into the river, the ends of the
steel bridge being supported by a temporary wooden bent.
The new west abutment was in front of the old and was
carried partly below it.
The abutments were built larger than shown on the
plan, being flared out to give a larger bearing on the rock.
The falseworks
were then erected
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Fig. 1.—Showing Superstructure of Bridge.

in the bed of the
stream. On ac-
count of the height
of the work the
contractor took the
precaution to build
a working plat-
form under the old
bridge. The old
structure was then
taken down with
a gin pole, and
short bents on top
of this carried the
centering.

The forms for
spandrels and
columns were then
set up. The align-
ment was kept bv
stretching two cop-
per wires in the
line of the span-
drels and at the
level of the crown of the roadway, which was cambered 8%
inches at the middle of the span. Care was required to get
the floor beams and the circular openings in the spandrels
at the proper levels. These circles were formed with sheet
iron. The panel points on the ribs were finished approxi-
mately horizontal, and reinforcing rods Set in to receive the
columns, which were 12 inches by 48 inches wide. 1

All the columns were then built to the level of the floor
beams. The beams and floor slab were then built together
and the floor finish (a 1:2 mortar) applied as the work pro-
gressed from either end. The steel for the cantilever brackets
was left projecting. There brackets were next built up to
the underside of the sidewalk slab. The curb, sidewalk and
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joints have to be made set forms square with surface with steel projecting through. Joints in beams and slabs to be at cen
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which acts as a girder for the

bottom part of the railing,
and the sidewalk

:ild.ewau( slab, were then built together,

nished before the base had set.

th The forms for the hand-rail posts and upper rail were
en set up, the spindles, which were cast as the work pro-

Bressed from C.I. moulds furnished by the county, were set

0 position and the upper rail cast around the tops of them.

ridge.

F ¥
8. 2.—view partially Showing Under Portion of B

A : ;
ledge in the top of the lower rail was left for these spindles

and thig was then grouted in.

he. roadway is finished as an ordin

> With a crown of 2 inches. The cur

matcltl a_t at some future time asphalt blocks or ©
Tal may be used.

brid;:: ncrete cross walls were built u
and ;. At the east end retaining wall
135 feet long at the other side carry t ; 5
oneg rv:d e level. The railing on the retaining walls.lsba ‘ﬁ)lto
arrnolt%1 Panels ‘and posts at 16-foot centres. It 18 tu'lking
0 ag Nize with the railing on the bridge, but less strl
ot to detract from the arch itself.

hing::e bridge was designed as a Ppara

e 1o ;0 carry a live load of 125 pounfis per squ

ay | adway and 100 pounds on the sidewalks:
1S also figured to carry a concentrated load ©

ary concrete bridge
b is o inches high,
ther paving
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S0 t

p at both ends of the
s 85 feet on one side
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bolic arch without
are foot of
The road-
f 10 and 6

Fig. 6.—View of Bridge on completion.

Ong AL
on ‘ variation
of two axles 1o-foot centres. A temperature

T 190 degrees Fahrenheit was also allowed for. ek
With e:re are 316 cubic yards of concrete in the ar(}:lh I::lc;sf of,
thig W d cross walls, which are 100 feet apart. a8 ¢ ap-
DProyg s about $4,800. The retaining walls ‘on the eas ot
it Contained 204 cubic yardé of concrete and cost 2
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All the concrete was mixed in the proportion of 1:2:4
There was no surface treatment except a wash of cement
and waterproofing mixture. ~ The finish was very good and
reflects great credit on the contractor, Mr. W. M. G. Davies,
of Stratford, Ont.

The bridge proper was begun in July, 1911, and finished
before winter. The retaining walls were built the following
spring. No crack has yet appeared in any part of the bridge
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The bridge was built under the following committee:
G. M. Fox (warden), J. A. Wilkinson, J. M. Young, C.
Steele, and G. Cassie.

The reinforcing steel was supplied by the Trussed Con-
crete Steel Company and by Steel and Radiation, who sup-
phed. twisted squares. The moulds for the spindles were
supplied by the London Concrete Machinery Company.

The engineers were Bowman and Connor, 36 Toronto
Street, Toronto, Ont.

The Newfoundland government propose to extend the
telegraph system around the seaboard of the island, 500 miles
having been built in the past four years, with a prospect of
250 more being constructed during the present season; also
to build three more wireless stations on Labrador and to
establish a telephone system for St. Johns and a number of
the outlying places. i
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ASTRONOMICAL STUDY OF THE UNIVERSE.

At the annual meeting for 1913 of the Royal Astronomical
Society of Canada the president, Mr. L. B. Stewart, professor
of Astronomy at the University of Toronto, in his presidential
address, spoke on ‘“The Structure of the Universe.” That
portion of his address which we believe will be of most in-
terest to our general readers we abstract and publish as
follows :—

It is proposed to sketch briefly the methods of investiga-
tion used in the study of the universe, the principal facts
that have been learned up to the present, and some probable
conclusions that may be drawn from those facts.

1f it were possible to measure the distances of the stars
with the ease and precision of determinations of direction,
the investigation of the form of the stellar universe, and the
distribution and motions of its individual members, would
be a simple question of time and labor; but unfortunately
astronomers are met at the outset by the impossibility of
determining by direct methods, the distances of any but a
few hundreds of the millions of stars that can be seen in our
telescopes.

The only direct method of determining the distance of
an individual star is by observing the difference in its direc-
tion as seen from the earth when at opposite points‘ of its
orbit. This is double the star’s annual parallax. The
relative method, by which these determinations are usually
made, is admittedly unsatisfactory, especially in the case of
small parallaxes, as it gives only the difference between the
parallax of the star under investigation and the mean of
those of the comparison stars, so that the result is always
too small, and is frequently negative, showing that the
parallax star is farther away than the mean distance of the
comparison stars.

Another method—of limited application, as it can only
be applied to binaries—has been recently used with success
to determine the parallax of such systems. Micrometer mea-
surements give the angular dimensions of the relative orbit
of a pair of stars that are physically connected; but it was
shown by Fox Talbot in 1871 that if in addition the radial
velocities of the individual stars are found by means of the
spectroscope, the absolute dimensions of the orbit of each
star about the centre of gravity of the system, the masses of
the individual stars, and finally their parallax, could be com-
puted. In order that the method may be applicable it is
necessary that the stars be separable in the field of the tele-
scope. Burnham has separated stars closer to one another
than o”.25, and it is considered possible to separate stars as
close to one another as o”.1. In the cases of very distant
binaries, if separable, they are situated at such wide dis-
tances apart that their relative motion is so slow that cen-
turies must elapse before their orbits can be determined.

A method depending upon a study of the proper motions
of the stars of a group, which may be used to obtain the
mean parallax of the group, may be thus briefly described:
The observed proper motion of a star is compounded of a
real motion of the star in space projected upon the celestial
sphere, and an apparent motion, termed the parallactic mo-
tion, resulting from that of thee solar system. This observed
proper motion may be resolved into two others, one perpen-
dicular to the direction of the sun’s way, the other parallel
to it. The former is termed the 7 component and is inde-
pendent of the solar motion, and the latter the apical com-
ponent, This latter is composed of the resolved part of the
true proper motion of the star, and the parallactic motion.

Having outlined thus briefly the principal methods of
investigation that are applied to the stellar universe, let us

‘of the parallax of Nova Persei. Bergstrand had foun
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g that

turn next to some of the results of the investigation i

have been made, and the conclusions reached by their
cussion,

Before doing so, however, it will be well to place b
us some of the questions to which answers are soughts
prosecuting the study of our stellar system. The following
are some of these questions:

efore

Is the universe infinite in extent? If finite, are the_re
other systems separated from ours by immeasurable dis
tances; or do all the stars, nebulze and clusters, that aré
visible in our telescopes, or on our photographic plates, form
a single system; or are the nebule, or some of them, separ”
ate systems situated at such vast distances from us as %0
irresolvable? Have our telescopes penetrated to the confines
of the stellar universe, so that the stars that are brought
light by increased power, or longer exposure, are mer
fainter stars and not more distant ones? :

nno

As before stated, a full answer to these questions ca.
be given at present, and possibly a complete solution of tl,le
problem will never be reached, though probably the @
conclusions arrived at by a discussion of the facts now in 0
possession will only be modified by future discoveries:

That the universe is finite in extent has long been ok
sidered as proved, from the fact that, if infinite, the heaver?
would shine everywhere with a brightness equal, at least,
that of our sun. This conclusion is only valid if there is n.o
absorption of light in its passage through space; and exper”
mental evidence seems to be accumulating which points to?
possibility that there is such absorption, though the evidenc®
cannot be considered entirely convincing.

Prof. Newcomb’s conclusions regarding the extent
the universe may be thus summarized: The universe
limited in extent, and probably extends farther in the plar®
of the Milky Way than in the direction of its poles, but 17
every direction much farther than the limit within which a8
proper motions of stars have yet been determined. e
boundary is probably somewhat irregular, and the
gradually thin out as it is approached. It is quite poss?
that far outside our universe there may be collection®
stars of which we know nothing. It is not possible t0 gl
cide whether the star masses of the Milky Way lie 0% i
boundaries of thé universe or not; the number of lucid st?
that seem to lie within the Milky Way favor the vieW
that body is contained within the stellar universe. The
lying without the galactic region show no tendency L5 C.OI,;
lect in clusters, but are distributed throughout spacé wit
some approach to uniformity.

Several estimates of the distance of the Milky Way ,have‘
been made, based upon different principles and assumptlons’
and which therefore differ widely in their numerical amounts;
Professor Very makes an estimate of its distance by ?ﬁ\t
quantity to be 0”.03, but from considerations based upon i
rate of expansion of the nebulosity seen to surround the 8
after the outburst, Professor Very concluded that hiS }:,
was too small, and placed it at o”.05. This makes the dle
tance about 60 light years. He assumed the nova ¥ J
situated within the condensed part of the spiral structur® p
the galaxy; and it may be remarked here that nearly 27 °
novae recorded during the last 300 years are situated 12
very near the galaxy, and so appear to be in some Wa¥ oo
nected with it.

of

stars

0

Stars

-

He then proceeds to estimate the distance of the A“dro:
meda nebula in a similar way. A nova appeared in the @
tre of the nebula in 1885, and attained the yth magB'™" ¢
By assuming its intrinsic brightness to be equal t0 t bG
a galactic star of zero magnitude, its distance is foun
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1,579, or approximately 1,600 light years. He finally ex-
Dre-s Ses the opinion that the smallest and faintest of the
White nebulee may be galaxies at a distance of 1,000,000 light
oS, thus advocating the theory advanced by Herschel, that
oor stellar system is quite limited in extent, and of the form
:f 4 spiral nebula, and that the spiral nebulze are similar
Ystems separated from ours by vast distances.

Some have found a difficulty in reconciling the above
:liderate estimate of the distance of the Milky Way with the
ar €Pted fact that the stars having sens.ible proper motions
St:alli)mbably much nearer than the Milky Way, and hav‘e
mat, ] parallaxes than that corresponding to the above e_stli
i1 ed distance, It may also be observed that as the spira

Ule congregated in the neighborhood of the galactic
nt:iles' they are probably part of our stellar system; Cer
n oly that fact does not strengthen the view that these

Ul are separate systems. :
tamcIt Occurred to me recently that an estimate of the ('hsi

€ of the galaxy may be made by a purely geometrica

9Cess, which is here given for what it is worth. It has
. “D shown that the galaxy is not quite a great ci.rcle c‘>f the
oy sphere, but lies in about 1°.7 south galactic latitude,

Mg
331: Mg that the solar system is a little to the north of tltl)e
Ctc plane, This conclusion is strengthened by the ob-
e
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having . found the

: er square degree.
0 be 3.14 and 2.78 respectively, P s saldl¥

i € assumed that this difference of density 1S les of the
Rala,. "e0C of distance, the distances of the p(; etle Sk
Tootg Will then be to one anpther in the ratio 9 T
tiong, F the above star densities, or 6. Then if the he
Ste. 2SSUmption is made that the galactic plane divides

i : e

rrsumverse equally, it is found that the dls'tangt: z: zll:e
Ystem tic plane 15 -
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distan lameter of the universe is about 6,000 lig
Of the galaxy is 2,052 light years. gion of the

Ralpy. CINZ this as the distance to the central 1 B
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Yearg '8ation, that its nearest part is distant about 65;)3 i
"‘ﬂrs’fth‘e farthest portions will then be about 4
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This estimate fits in well with the distance to the limits
of the universe in the region just outside the Milky Way,
found from its star density, and Newcomb’s conclusion that
the Milky Way lies partly within the space occupied by the
non-galactic stars.

In a brief survey of such an extensive field it is impos-
sible to cover the ground completely, so I have merely at-
tempted to give a /general view of that portion of it marked
off for examination at the outset. Astronomers realize that
problems of the universe cannot be solved in a generation;
that results can only be achieved by the co-operation of the
present generation with those to come; each contributing its
few grains of truth, which will finally be arranged in order.
The astrographic chart of the heavens, now nearing com-
pletion, is the noblest legacy which the present generation
as astronomers can bequeath to future generations. In their
hands, by a repetition of the work, it should be the means of
giving an insight into some of the problems of nature, about
which at present we can only conjecture.

This principle of co-operation, though igeneral in science,
specially exemplified in astronomy, as its history shows.
Tycho Brahe, though adopting erroneous views of the solar
system, provided Kepler with the accurate positions of the
planets that enabled him to formulate the laws which bear
his name, These, in their turn, laid the foundation of a me-
chanical theory of the solar system, which, as developed by
Newton and his successors, has made astronomy what it is
to-day, giving us an almost perfect knowledge of the motions
of the bodies of the solar system. Again, the foundation of
stellar astronomy may justly be said to have been laid by
Bradley, who made the first accurate observations of the
positions of the stars. His catalogue, re-computed by Dr.
Auwers in 1882, is the basis of our knowledge of proper mo-
tions, upon which many of the modern theories of the uni-
verse are built. Astronomers of to-day are doing their share
in handing down to posterity the great star map. They, in
their turn may, a century hence, find it necessary to repeat
the work, extending it to include stars of the smallest ob-
servable magnitude, in order to advance knowledge of the
stellar universe another step towards the final goal; which
probably can only be approached asymptotically, by succes-
sive approximations, each vantage point being reached by a
continually increasing amount of labor.

e e

FORT WILLIAM’S PUBLIC UTILITIES.

The annual report of the manager of Fort William’s
utilities for the vear ended December 31st, 1912, shows that
there has been a net gain of $4,025.04 in the telephone de-
partment during the year as compared with a deficit from the
operation of this utility during the year of 1911 of $2,728.30.

The increase in the surplus of the light department is
$21,085.10, as compared with a gain of $13,300.28 during
the year 1911.

The revenue and expenditure in the three utilities, light,
water and telephone, are as follows:—

Water Operation.—Total revenue, $75,001.74; operation,
debenture interest and sinking fund, $88,015.14; def.icit,
$12,023.40.

Light Operation.—Total revenue, $99,310.97; operation,
debenture interest and sinking fund, $78,225.79; profit, $21,-
085.18.

Telephone Operation.—Total revenue, 844,684.73 ; opera-
tion, debenture interest and sinking fund, $40,650.60; profit,

34:“5'05' f
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HISTORY OF THE MAIN DRAINAGE SCHEME
OF LONDON, ENGLAND. :

The works which have been in progress for some years
past with the object of improving the London main-drainage
system are now approaching completion, and, although cer-
tain additional works are to be carried out, the great

schemes authorized by the London County Council in 1809 °

and 1903 are now in practical operation The capital expen-
diture on the main-drainage works of the metropolis was
£6,824,877 up to March 31st, 1912, making a total expendi-
ture of $50,264,560.

It was not until the year 1856 that steps were taken to
provide for the complete interception of the sewage of the
metropolis and for its discharge into the river below London
instead of within the boundaries -of the City. The scheme
then adopted on the advice of Sir Joseph Bazalgette, the
chief engineer to the Metropolitan Board of Works, required
eighteen years for its completion, and consisted in the con-
struction of intercepting sewers parallel to the course of the
River Thames and connected to the old main sewers. The
sewers on the north side of the river terminated at Barking,
eleven miles below London Bridge, and the south side
sewers at Crossness, thirteen miles below London Bridge.
Three such sewers, high, middle, and low-level, -were pro-
vided on the morth side of the river. The high-level and
middle sewers converged at Old Ford and the low-level sewer
at Abbey Mills, Stratford, all three being carried side by
side thence to Barking on an embankment’' known as the
northern outfall. Four main sewers were also provided on
the south side of the river, converging at Deptford, and
carried as one sewer, known as the southern outfall, to
Crossness. The northern high-level and middle-level sewers
and two of the sewers on the south side of the river drained
either to Barking or to Crossness by gravitation, but pump-
ing plant had to be provided in the case of the low-level
sewers at Pimlico, Stratford, and Deptford, and these
pumping stations, to which additions have been made at
different periods, are still employed in the drainage scheme
of the London County Council.

The completion of the Bazalgette scheme added to the
old main sewers, which had been comstructed at right angles
to the river, a comprehensive system of parallel and outfall
sewers which were of sufficient capacity to meet the needs
of that period. The population of London at that time,
taking the mean of the official figures in the Census of 1851
and 1861, was 2,586,000, but the plans adopted were designed
for a population of 3,450,000. The dry weather flow provided
for was 168 million gallons a day and 286 million gallons
of rainfall, but the discharging capacity of the sewers was
made much larger than this quantity in view of the fluc-
tuations in the rate of flow. The old sewers, which dis-
charged directly .into the Thames, were utilized as storm
overflows, and their employment for this' purpose had the
effect of relieving the floodings which had previously taken
place in times of heavy rainfall.

At the outset the sewage was discharged into the river
from both the northern and the southern outfalls without
any artificial treatment whatever, and, indeed, it was not
until the year 1891 that the precipitation works at Crossness
were completed, the works at Barking having been finished
two years before. The chemical treatment of London sewage
is, however, still in the experimental stage, and, of course,
‘the question is mot so urgent in the case of the metropolis,
where the discharge is into a large river with great tidal
capacity, as in that of inland towns discharging into small
streams. To safeguard the future, however, the London
County Council have acquired an additional area of 750
acres at the outfalls in anticipation of the further treatment
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of London sewage by bacterial . or other methods. S“
Maurice Fitzmaurice, the late chief engineer to the Councts
in a report made shortly before his' retirement, express
the opinion that the further purification of London Séwagq
will not be necessary for some years, but that meanWias
experience in sewage purification elsewhere should be careé:
fully watched.

The Metropolitan Board of Works was superseded bY the
London County Council in 1880, and, though the need
fresh works had been recognized, it was not until ten Yea;:
later that the plans for the extemsion of the drainage worf i
now completed were definitely formulated. The need 9
additional sewers arose not from any defects in the ©
scheme, but from the operation of perfectly natural‘Ca-useS'
The population of two and a half millions on which
original drainage plams were based was mainly on the'n0 i
bank of the Thames, the population of the south side a‘
that time being only 691,761. The rapid inrease of the PO¥ p
lation during recent years, particularly on the south s
of the Thames, and the substitution of houses and Stfeeo
for fields and arable land, mot only increased the volumeé b
sewage, but swelled the amount of rain flowing int0 the
sewers. Relief works, therefore, became necessary, and tut
construction of the additional sewers and works Wwas P
in hand in 1901, no fewer than twenty-four main contract®
exclusive of contracts for machinery, having been plac
for this work. e

The additional sewers which have been provided on o
north side of the Thames bring the total of additional seWe >
other than storm relief sewers, constructed on the north $

of the river up to a length of about forty-four miles. of
The additional drainage works on the south -ban{;ree
the Thames bring the aggregate up to about thirty-t

miles of new southern sewers. ne

The Method of Construction.—The construction of * 2
new sewers has presented greater difficulties than .th.oS
which had to be met in the carrying out of the orig? p
scheme. The area covered by buildings is now much }“gecé
and the number of pipes laid underground and the e}‘ften
of a large mileage of tube railways made the selectio? | i
the routes of the sewers a subject needing careful dms,];e
eration. On the north side of the river a good dea.l of =
excavation was in the London clay. On some sections =,
Greathead shield method of driving was adopted, 2% i
places where water-bearing ballast was encountered, a; ]
the case of the length of new low-level sewer westwar ]
Trafalgar Square, it was necessary to work under a1f 123
sure. This sewer is carried under the Metropolitan D‘lst
and East London Railways, and over the newer ° -
lines. Different strata were met with on the south §1de .
the river. The mew southern high-level sewer is mail eﬂ
chalk and ballast. The new low-level sewer from Batte™”
to Deptford lies for a portion of its length in waterloggrk
sands and gravels, and here also it was necessary t'° .
under pressure, and to employ, as for certain sections, 4t
the north side of the river, bolted iron ring constr“c“uré
On these lengths liquid grouting applied under press
was used to form a solid backing, and the ironw?rk plue
lined with 3 to 1 concrete and the invert faced with
bricks. gL

i1es
In addition to the new lengths of sewers, about ten mﬂe’
of storm relief sewers have been constructed. 1t is noV l‘lo‘,
posed to carry out extensive works for the relief of HO i
way, and North London generally, and also of the are? o
the valleys of the rivers Wandle and Graveney an e
parts of South London. The total length of main interce?” 4
and storm sewers taken over from the Metropolitan ouﬂty
of Works was about 283 miles, and the length of the C 5
Council additions, which are principally large main 53":
is about eighty-seven miles. The length of local €€
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gr:;’;“.’g into the main system is not accurately known, but
len hls generally a sewer in every street, and the total
8th of the streets is about 2,200 miles.
- Pumping Stations._The total discharging capacity of
00ooout’falls and storm water pumping §tations is 2,171,
av’eogegalboﬂs in twenty-four hours. Considerable additions
cently been made to the pumping station plant at
Dilm;}; ity and at Crossness, and additional storm water
Side olflghStat}ODS have been erected at Chelsea on the no‘r}tlh
South S-t e river, and at Battersea and Shad.Thames.on the
b ide. A new engine-houge is a1§o being .prov1ded.at
e Vess_' O,f the eleven pumping stations now in Qperatlon
e QO:t-prmClpa-l ones, in which the motive power is steam,
o themmuauy employed in lifting sewage, although at three
direcy ; fhe Dlant: can also be used sto pump storm water
ese ﬁntO the river. The total indicated horse-power of
8Tosg I St?am plants is between 5,000 and 6,000, and t?le
fangeg Capacity 460,000 gallons a minute. The dead Iljft
Stationg from 19 ft. to 41 ft. The duty of the other S::X
Dumy, » Where gas-driven plant has been 1nstall<?d, is 0
e St°rfn water into the river at times of excessive rain.
total indicated horse-power of the plant is between 8,000
:? %000, and the capacity 300,000 gallons a minute. _The
argege d'eﬁd_ lift is between 12 ft. and 20 ft. In addition,
“‘hichquam’tles can be discharged by the storm relief sewers,
Tately act by gravitation, though the amount cannot be accu-
E eStlmated.

by t'lI;.il el first Proposa]s for the new works were made in- 18?1
he 154 ate Sir Befljamin Baker and Sir Aleafander Binnie,
Scheme €r then chief engineer to the Council. The final
in 18, was laid before the Council by Sir Alexander Binnie
Works P and was then approved. The greater part of the
for 5> "ith additions and modifications, and also the scheme

€ sy relief works, were designed and carried out und_er

Eineperlntenden(:e of Sir Maurice Fitzmaurice, late chief
G €, and are being completed by his successoT, Mr.
umphreys. Mr, J. E. Worth, the district engineer,
® rive general charge of the works on the north side of
city . 2nd Mr. R, M. Gloyne has acted in a similar cap2

.0 the south side. Mr. H. M. Rounthwaite has been

rESpo .
Nsible for the mechanical work.

ar

Aver

hag hta d

————a———

E
LECTRIC pROPULSION FOR CANADIAN SHIP.

-The electrical system of ship propulsion advocated by
time i:nry N. Mavor, of Glasgow, will be .tried fon:. tht",r ﬁ;:i_:
Mouth 1: merchant vessel in the oil-engined ship the
‘ \; unched at Middlesbrough, England, last wee'k. ;
Crafy woSels of this type so far are the small ‘-expenmel}ta
*f hig tlecmC Arc, with which Mr. Mavor camed. out tnta;::
Riteq gansmission gear on the Clyde, and a collier i’or1
2nd o tates nayy. The Tynemouth, which 1s 250 ft. ox;lgt
or th 2,400 tons deadweight on fresh water, has been bui
for C . Montreal Transportation Company, and is intended
ogo service on the Canadian Lakes.
ngine, ProPellin urposes she will
a'ngl,:es, S deselo;l’)i;go 3<s)o b.h.p., and .betWeer: them
tﬁcal € Dropeller there will be interposed Mr. Mavor’s elec;
i gea.r, which is being manufactured at the works O
Dieg ¢ Glasgow. This gear is designed to allow .the
tlecyys CP&iNes to run at a constant high speed generating
Moy Iy, and at the same time to permit the use of a slow&
Starg § Dropeller of coarse pitch, reversing, stopping, an
For e : $ ting carried out independently of the prime mover.
Tupp: | CI€Nt service on the Canadian lakes 2 large propel;er
it ho © 3t not more than 8o r.p.m. is wanted, and sO :;
Tecipm eeP found possible to meet this requirement only Wi
Cating steam engines.

have two Diesel

Ground

THE CANADIAN ENGINEER 617

ELECTROLYSIS FROM STRAY ELECTRIC
CURRENTS.

By A. F. Canz.

(Continued from page 588 of last issue.)

While relief from Serious electrolysis can at times be
obtained by such special measures as insulating pipe cover-
ings or insulating joints, it must be understood that all
remedial measures should have for their first aim the reduc-
tion of the drop in potential in the rails to a minimum, be-
cause this removes the cause of the trouble. The first and
most important step necessary to accomplish this is to main-
tain the rails perfectly bonded, so that the rails themselves
form continuous electrical conductors. The next important
step is to limit the radius from the power station to which

1 B 1 b e
el 1nsulater |
Bl B, Wi

2 OXlimne g e
Totied
fi1 < %

S
proes
it oall !
o — e — -~ —

r

Fig. 17.—Single-Trolley Railway with Insulated Return
Feeders and Negative Booster, Showing Path of
Currents and Assumed Rail Potentials.

the station supplies electric power, so that current does not
have to be returned from excessive lengths of rail lines to
any one power station. This is usually accomplished in prac-
tice by supplying power to electric railways from distributed
substations. The next step is to remove the current from the
rails wherever there is concentration of current by means of
insulated return feeders connecting from the rails at these
points to the power station. In order that such insulated
return feeders should be most efficient in reducing drop in
potential in grounded rails these feeders should be propor-
tioned for equal drop, so that the rails at all points where

Relative Leakage Current «t

Relative Leakage Current =2a 0192
— b

Coanaction”

Relative Leakage Currents} s*0.048

Fig. 18.—Relative Leakage Currents with Various Retu
Circuit Conditions. :

return feeders are connected are maintained at substantially
the same potential under average load conditions. This also
requires that the rails immediately in front of the power sta-
tion must not be connected directly to the negative bus-bar,
unless a resistance corresponding to the average resistance
of the return feeders is connected in this circuit. Where it
is necessary to bring current back from a distant point in
the rails it is sometimes more economical to employ a nega-
tive booster in series with this return feeder rather: than
make this feeder of such large cross-section as would be re-
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quired to maintain the distant point in the rails at the same
potential as the nearer connection points. With this system
part of the voltage drop is actually removed from the rails
and transferred to the insulated return feeders from which
current cannot leak to ground.

An illustration of such an insulated return feeder sys-
tem, proportioned for equal drop, is shown in Fig. 17. In
this illustration it is assumed that the negative bus-bar is at
zero potential and that the return feeder connection points
on the rails are maintained at a potential of 10 volts with
reference to the negative bus-bar. Under these circumstances
there is no tendency for current to flow from the rails be-
tween points where feeders are connected to the rails. The
drop of 10 volts in the return feeders has also been removed
from the rails. :

The possibilities in the way of reducing stray currents
by means of properly proportioned insulated return feeders
was clearly shown by Mr. George L Rhodes, in a paper en-
titled “Some Theoretical Notes on the Reduction of Earth
Currents from Electric Railway Systems by Means of Nega-

Current Flow in Roils When there are no Return Feeders

- Power Hovse
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therefore, can be seen that very great reduction of stra¥
currents can be accomplished by insulating the negative bus*
bar at the power station from ground connections and fro®
rails, and returning the current by means of insulated retur?
feeders.

Since power stations are usually located near the centr®
of load of an electric railway system, it is usual in cities to
find railway lines radiating out from the power station:
Where the running tracks are connected to the negative 1?“5'
bar only in the immediate neighborhood of the power statio®
these running tracks are depended upon alone to return 7
rent to the power station, and there is consequently always
very great concentration of stray current under these circu®®”
stances in the neighborhood of the power station, Such rat*
way lines radiating out from the power station are illustf?te
diagrammatically in Fig. 19. In this figure eight railway lines
are assumed radiating out from the power station. In
left-hand diagram of Fig. 19 the rails of these lines are sho¥?
connected to the negative bus-bar at the power station onls:
It is seen that, as the result of this, all of the current us

Radial Insulated Return Feeder System
Current Flow in Rails and in Return Feedgrs

Pawer House

Fig. 19.—Showing Trolley Lines Radiating fror‘n Power Station With or Without Insulating Return Feeders and
Showing Path of Return Currents.

tive Feeders,” published in the Transactions of the Ameri-
can Institute of Electrical Engineers for 1907. A few of the
figures from Mr. Rhodes’ paper are reproduced in Fig. 18,
with diagrams illustrating the application of these figures.
It will be seen that, with the negative bus-bar grounded
through a ground connection of negligible resistance, in ad-
dition to being connected to the rails at the power station,
the greatest amount of stray current is produced, which is
assumed unity for purpose of comparison. This is illustrated
by Diagram A, Fig. 18. Disconnecting the negative bus-
bar from ground connections at the station, but not from
rails, reduces stray currents to one-fifth their former value,
as illustrated by Diagram B of Fig. 18. Disconnecting the
negative bus-bar from ground connections and from the
rails at the power station, and returning the current by
means of one insulated return feeder from the centre of the
line, reduces stray currents to 5 per cent. of their former
value, as illustrated by Diagram C of Fig. 18. = By using
two insulated return feeders with the negative bus-bar insu-
lated, the stray currents are reduced to 1.2 per cent. of their
former value, as illustrated by Diagram D of Fig. 18, It,

' the total stray current through ground with t

e
on the eight railway lines flows in the rails towards :1,
power station., The stray currents which leak from the der”
to ground also concentrate in ground and on the U p’
ground piping in the neighborhood of the railway po' t0
station, where they must return to the rails to get
the negative bus-bar. e
If this connection between the negative bus-bar andenﬁ
rails at the power station were removed, and the curt cail
returned from the rails at points near the centre of eact .y
way line by means of insulated return feeders, as sho .
the right-hand diagram of Fig. 19, this concentration 2
rent in the neighborhood of the power station woul ed by
tirely removed. With this arrangement, the current 0S¢
each individual line would tend to flow away from the he
at points away from the centre of each line, and towar® . gt
rails near the centre of each line. It is, therefore, seen_] g8t
there is only % of the current returning from the X gt
any one point than there is when the rails are connec cther’
the negative bus-bar only at the power station. 1008
he condltt‘o ‘

shown in the right-hand diagram will be only % of the
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Str
ass?;l;:;re;}t .With tl:le conc.liFions of the left-hand diagram,
8 dange, ;mllar soil con'd1tmqns, so that at any OPe,pomt
neighborhooéom electrolysis will b_e 1/32.’ of what it is in the
ent, A of the power station with the first arrange-
tion is ve a matter of practice, however, the actual reduc-
ion DOintrsy much greater, because the return feeder connec:
Te the o the_rall_s can be chosen so as to be loca'ted
Tesistance gr(}?,md 1s hrg.h and dry, and conse.quently of high
cflted llea_; while the railway power station is generally lo-
Sistance, I:aters where the. ground is wet and of low re-
& i ddIStea(-i of connecting one insulated return feeder
ot e point of every line, as indicated in Fig. 19, 2
,D Derly selsu(:h feec:lers pnay be connected to a number of
e rails ected points in every line. In this way the drop
) Can be | and consequently also the stray current produc-
be t ¢ reduced to any desired value. In many cases the
laeg ret?xrbe derived at comparatively small cost from insu-
er tha’:, feeders.m.th negative bus-bar insulated is much
Powey hoabOV.e indicated. This is particularly true when
Connecte: ris.at ong side of a main network of tracks
Degative bto it only by a single branch line. To connect
t € Dower 1 us-bar to the tracks of this single branch at
Tac ro o‘us? means concentrating the major part of the
Such casf wlth{n a short distance of the power station. In
“_ o in, the insulation of the negative bus-bar, and the
Wil , Sulated return feeders to the central rail network,
Vity grouie take the greater part of the drop out of contact
‘Ause of thd. This will eliminate the 'greater part of the
ce-ntration e trouble, as well as enormously reduce the con-
e, h of the remaining stray current in the positive dis-
?us‘bar isu ifthe advantage gained by insulating the negative
be ¢ Pica] ten very much greater than that indicated for
< Case above described.
i mre d-uc.ti,on of drop in.potential in rails, for the pur-
tiong ang’lmxz.mg- electrolysis, is the basis for various regu-
Poge o ordinances which have been enacted for the pur-
EIectlm)’sipmtecﬁng underground metallic structures from
T-rade es' For example, the well-known English Board of
dl&e’enc g:]atimls limit the maximum allowable potential
4 et?veen any two points in the rails to 7 volts. In
;ay' Eas,aa Joint committee, representing the electric .ra.il-
twg the avnd water interests, has adopted a regulation limit-
tho intg €rage allowable potential difference 'betwegn any
] ® Urhy, ;n th.e rails to 2.5 volts within a district encircling
0 thig district by a radial distance of 2 kilometers. Be-
i exc Circle, the average potential drop in the rails must
Mg ReTe I volt per kilometer.
%:d.e s to sl: aﬁlway return circuit improvements have been
ghasl"e r0p§ _an extent that there are 'no longer anfy ex&
,mt Stray in the grounded rails, it 1s generally foun
ol ang Currents  on underground pipes are reduced to
::r'énts w;ften negligible amounts. Where, however, stray
g on ich are considered too large for safety are still
it aSHCh underground pipes after the railway return
b?‘sibl ai dbeen .thoroughly improved, then it is frequently
B i feasible to apply one or more of the ‘other reml:
re:' of :5. such as insulating joints in the PiPes to Eer
muedi Sine small remaining stray cur_rent.. -buc}l ot =
ci,st' hoy - sures, as bonding or insulating JOl.DtS in pxpm
cg:‘.lit hag er, never be applied unless the ra.ll.way retu
*Ive gro een improved sufficiently to eliminate all ex
Sum, Ps in the grounded rails.
Bere ™ary and Gonclusi Experience s
Stro. 1S Serigy ons.—Experience
%3 Currep s tr?uble from electrolysis cause
frouble is dy s leaking from street railways, the
g, 1€ nee to defective rail bonding, t0 ground ¢
e rrengat“’e bus-bar, and to lack of return
t back from the rails to the power statio

hows that where
d by large
bulk of this
onnections
feeders to

n. While
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stray currents can only be entirely eliminated by insulating
the return circuit by the use of a double trolley, either over-
head or in conduit, it is nevertheless a fact, which is not
generally appreciated, that where large stray currents exist,
due to the above causes, these can always be reduced to a small
fraction of their present value by removing all ground connec-
tions of the negative bus-bar and installing insulated return
feeders proportioned for equal drop from radially disposed
points in the track system located at some distance from the
power station. By this method the rails are drained of cur-
rent, and any desired part of the voltage drop can be re-
moved from the rails and transferred to insulated conductors
from which currents cannot leak. In Europe such radial in-
sulated return feeders, for bringing current back from the
rails to the power station, are made necessary by regulations
limiting the allowable drop in voltage in the rails; and, in
most cases, such installations of insulated return feeders
have substantially removed serious trouble from electrolysis.
This system of minimizing stray currents by means of radi-
ally disposed insulated return feeders has also been installed
in a number of American cities, and the method is becoming
recognized by railway engineers as by far the best for mini-
mizing stray currents. This system, in fact, removes the
root of the trouble, by draining the rails of current and re-
moving voltage drop from the rails and thus preventing sub-
stantial leakage of current through ground, and is, therefore,
correct in principle. The railroad companies frequently ob-
ject to this system, claiming that it is prohibitively expen-
sive. This is certainly not the case, as is evidenced by the
fact that the method is in general use in Europe and in a
number of American cities to-day. The fact is that in many
electric railways there is practically no installation of nega-
tive feeders, and that the railway companies are often not
willing to install even a moderate amount of return feeder
copper. A mistake is often made in confusing the radial in-
sulated return feeder system with paralleling the rails with
copper. Where the negative bus-bar is connected to the rails
at the power station, and these rails are paralleled with cop-
per feeders, the drop in the rails is only reduced in the pro-
portion that the conductivity of the return circuit is increas-
ed, but no part of the drop is actually removed from the
grounded rails. The amount of copper paralleling the rails
that would be required to reduce stray currents to a
negligible amount would in all large systems be absolutely
prohibitive.  This, however, is not the case with the radial
insulated return feeder system. With the latter system any
desired reduction in rail drop and consequently in the amount
of stray current, can be secured, independent of the amount
of copper installed, the amount of copper being determined
by the allowable drop or power loss in the return circuit. In
order to effectively install and maintain an adequate retu:n
feeder system that will reduce stray currents on underground
piping systems to reasonably small values, it is essential
that the pipe-owning companies should co-operate with the
railway companies by affording them access to their pipes
for making necessary measurements, etc. After a railway
company has installed a reasonable and fair return circuit,
it sometimes also happens that it is desirable to eliminate
any remaining current on pipes by the use of properly located
insulating joints. Under these circumstances the pipe-
owning companies should be willing to co-operate with the
railway company in the installation of such joints.

It is the author’s firm conviction that such remedial
measures as pipe drainage or insulating pipe joints should
be used (if at all) only as a final measure and never until
the return circuit of the railway has been improved so that
only small amounts of stray current remain on the under-

ground structures.
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Table for Determinin rrent Flow on Iran Pipes from Millivolt Drop Along Continuous Length of Pipe.
fonbentiting Cu Computed by Albert F. Ganz, M.E

L = Distance between contacts, feet. E'
E = Instrument reading, millivolts.
K = Constant from table.
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Table for Determining Current Flow on Piping from Millivolt Drop Along Continuous Leng'h of Pipe.—Continued. _—"
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42 453, 0.00000318 314, 3 7.54 | 0.0000240 417 3 | -7.54 | 0.0000278 0.8
48 | 609, 0.00000237 123. 4 10.66 | °0.0000170 58.8 4 | 10,67 | 0.0000197 39.4
6 1876 | 0.00000965 104. 6 | 1876 | 0.0000112 134
8 98,18 | 0.00000643 | 156, ‘8 | 2818 | 0.00000745 ToL. :
10 40,00 | 0.00000452 | 222. 10 | 40.07 | 0.00000524 |  5as. '
12 49.00 -0.00000370 271. 12 49,00 o,ooooou,
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Discussion.

id irhe President—Gentlemen, you have listened to a splen-

anlf::utrlf on an important scientific subject, de‘livered in a
Master 5 has made it simple and comprehensﬂal?, and‘ by
mind, I will ask Mr. Gould to open the discussion.
e.le(:troli.ysgould~Mr. President, our troubles_ in Boston from
s fo 1S seem to be disappearing. Looking over our re-
Tage 1;)fthe last four years, I find we h'ave only had an
Vices one case of electrolysis on mains and three on
bl’ought’tlgc'g to 1912. That means the cases that have been
haye hado '0ur attention as distinct ones. Of course, we may
"0t haye :l; Mages to our pipes through corrosion, which dxg
8 3 mOnt}f other electrical indications. If you had askt;.d
Ve saiq, « ago whether we had had any trouble, I shou
suburban’ d~Pr?CtlcaHY none’’ ; but last month in one of our
e Istricts where the electric railroad is not a part
1t hag bOSton Elevated System, a service pipe was destroyed.
Pipe waseen lz_nd about 8 or g years. Tests showeq that our
il ou an indefinite number of degrees negative to the
rame u d ! oltmeter only registered 10 volts, and the hand
heard sl') With a thump on that side of the voltmeter. I have
Depy InCe that the engineers from the Metropolitan Water
Voltg i:ln ‘:Et four or five years ago found a maxin?um of go
Taj], 2 4t district, but their pipes being negative ta !Ehe
Pipe a: dl‘d Dot worry very- much about it.  This serv1c§
sopms_‘" ithin 50 feet of the point where we tested, an
Wargy . t€ the terminus of the electric road. I found after-
ipe at " a. telephone conduit passed under the service
ent . € Doint where it was destroyed: Undoubtedly -the
Service Went from the rails to the main, passed through the
e 0 P'Pe and from it to the telephone conduit, and vivas
Dipes, o best illustrations of that process of destroying
» € railroad people are investigating this, and I

_De So s
& ramme.t hing will be done about it. One of Prof. ‘Gar.}z’s
Iat"l i 111l15trates a trouble which we were investigating

Ny so 3l or early this winter. One of our holders, 2 steel
g ®%, located above the surface of the ground, had a
fron, eak.age through the bottom plates. There is 2 creek
I legg ; TVer in back of it, formerly salt water, now more
BaSin' re}f s On account of the dam of the Charles River
°°‘lrse‘ ) 8round is saturated with marsh water, and, of
lhree_ re is salt in it. The power station is perhaps
:is a lighers of a mile above the river. We found that there
Ouse to t- Current passing from the pipes in the governor
kuow_ 0 creek. The quantity of the current We did not
o 1‘aill'oae Slml.)ly made a voltmeter test in connecti'on with
Jag: %80 g officials, and up to the present time r}othmg. else
itlng joi h8 to remedy the trouble. The inserting of insu-
neeﬁh&‘ fiin Would be rather difficult at this point. Th? con-
ek BE ahe DPipes in governor house to plates sunk in the
afy T EOpp €r wires may do some good.
t},ter Prof' é R. Humphreys—I am inclined ; s
Ste i . ° *3nz has finished a lecture on £ Electrolysu?l
':‘of anDOt Very much that the rest of us can 2dd that wil
lder&b]ey Very great value, It is true that we did have coP”
years ag, trouble jp Lawrence from electrolysis four or ﬁ‘{e
cables % trouble op the sheaths of our underground electric
larly near
d, and he

to think that

::e Dow:r O certain of the gas services, partict
th:de a ve Plant, 1 cajled Prof. Ganz in to our ai o
h conditfy thorough survey and very thorough s'tudy oh'ah
h&Ve eenlons Surrounding us. Some of the slides whicC
f“c_h of ¢ thl:oWIl on the screen here to-day remind me .very
b‘;‘ sty cee Incidents that we ran against i'n Lawrer;c'.?l,d ;-Z
th, Wat, * @ current on a water main leadu?g to a utl s
Qa‘;l d sl:r Service pipe and then coming 12 contac s
of l'eg in 4 €ath of an electric service, thus getting ondeal
timg . '€ conduit, Such a case as that takes a 800
tracing, out, and I know in one Of those cases the
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Professor had to put in a good deal of time before he found
just where the current was getting out to our cable. I do
not wish to speak of each particular instance, because I think
they are all covered by what the Professor has said. There
are certain principles, however, that seem worthy of con-
sideration. When we first took up this matter and we were
having considerable trouble with our underground electric
cables, the suggestion was made to us by the trolley people
that we should connect our sheaths to their return wires to
their power house. The Professor and I discussed the matter
thoroughly. It seemed as if that were the only remedy, but,
after considering the matter, we both agreed on the proposi-
tion that we were not going to enter into partnership with
the trolley company for the return of their stray .currents.
They had to take care of their own current; we were not go-
ing to enter into any partnership on these lines, and we held
to that. Our troubles were lessened a good deal about that
time by the fact that the trolley company was relaying its
rails in a part of the city where we were having trouble, and
we had this matter up with them. ‘We notified them that we
expected them' to take care of their currents, that we were
not going to do it, and in relaying their rails and trackage,
they rebuilt on very substantial lines. They lessened our
troubles quite a little, and then, of course, the Professor
found, as I have just indicated, several cases where the cur-
rent was coming on to our system, and where it could be
done away with entirely or at least reduced. Now, I would
like to call attention to the importance of the:charts that have
been shown or reproduced here, giving the record of the re-
cording instruments, particularly the one which showed the
load current for different days in the week and for different
hours in the day, where-you could see in the evening, as the
peak load came on, it was reproduced on the coart, and in
the morning and on Sundays. Now, I think that those charts
are very important. The Professor has used them in Law-
rence. Their importance is this, that it establishes without
any doubt that it is trolley current. I do not see how you
can get away from that. If you study the peculiarities of
the trolley system, when the peak comes on and when it goes
off, and you find those conditions reproduced on those charts,
there is no use of the trolley road coming back and saying,
it is not its current. That is what they told us, of course,
that it was our own current, not theirs, but with the system
of those registering charts, and the study of the peak ‘loads
of the trolley system, you can establish that, of course, with-
out a doubt. The only other point I wish to mention, is this?
We do not seem to have now very much trouble from' stray
currents, but we have not stopped and said, ‘‘Well, stray cur-
rents cannot do us any harm.” We have not stopped our
investigations. On the contrary, all the work that we havé
been doing in the past in the way of survey is kept up, and
the Professor visits us at least twice a year on a special trip,
and during his absence, in the meanwhile, we test our elec-
trical system along the lines which he suggests, the idea be-
ing this, and I think an important idea, to catch on to
trouble just as soon as it occurs. At times we will, in this
way, detect incipient trouble, and while it may not call for
immediate action, we know something is going wrong. It
cannot do any harm now, but it is something that has to be
watched. Now, having that in mind, = detecting - what you
might call these minor flows of current, we have points that
we know will stand watching, and we do watch them, and
we hope to catch the source of trouble before any serious
damage is done. Electrolysis, I think, is one of those cases
where ““a stitch in time saves nine’’ by the systematic sur-
vey work carried on practically all the time.
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Prof. Ganz—I would like to supplement what Mr. Hum-
phreys has said by a few words. Electrolysis surveys do not
always give a direct return for the money spent for them.
Mr. Humphreys has brought out exceedingly well how they
do serve to keep track of the situation. There is one other
very important use of such surveys; namely, when damage
results in the future they may be useful as a proof that the
damage was caused by electrolysis. Very often after a pipe
has been destroyed by electrolysis and has been replaced it
is impossible to prove that electrolysis was the cause. Fur-
ther, if a pipe owning company finds from an electrolysis
survey that its piping system is endangered by electrolysis,
it can notify the railway company of this fact; if then dam-
age results in the future, the railway company cannot plead
that they were not aware of the danger produced by their
currents, It has also been my experience that when a rail-
way company knows that the pipe-owning company is mak-
ing electrolysis surveys, and is keeping watch an the situa-
tion, it will do at least some work towards improving the-re-
turn circuit, thus reducing the danger from electrolysis.

The Secretary—I would like to ask Prof. Ganz or anyone
else, if in a condition similar to this Charlestown exhibit the
chemical composition of the material after it has not been
destroyed but changed, can be used as a test to show whether
or not the damage has been done by electrolysis or by some
other corrosive agency? Most of the cases which I person-
ally‘have had have been on old lines where there was a pos-
sibility of other corrosive agents, and I have asked that ques-
tion several times without receiving thus far much satisfac-
tion from the answers.

Prof. Ganz—I believe I can give a satisfactory answer,
namely, that you cannot tell from the appearance of a cor-
roded wrought iron or steel pipe whether the corrosion and
t.iestruction were caused by electrolysis. In the case of cast
iron a graphitic material left as the result of the corrosion
usually, but not always, indicates electrolysis. If corrosion
from electrolysis is going on, it is perfectly possible, how-
ever, to make a suitable electrical test which will show con-
cl.usiv‘ely whether or not stray electric current is leaving the
plpe: and is causing the corrosion. For this purpose we use
s20 1nstrument known as an earth ammeter; we place this
next to the pipe and connect it to a recording instrument,
a1.1d obtain a 24-hour record of the current flowing from the
DPipe to the surrounding soil. This record will not only show
th? presence of current but will also indicate whether it has
l'a..ﬂW?y characteristics. If such current is found leaving the
Pipe it is certain proof that it must produce a corresponding
amount of electrolysis. A test of this kind, together with the
corroded pipe affords, in my opinion, the best possible evi-
dgnce that we can have a corrosion by electrolysis. The
corroded pipe by itself without any connecting electrical
measurements will not ordinarily serve as complete evidence.

Mr. Shattuck—I was interested to hear the Professor say
that there was no way of knowing whether a pipe was abso-
lutely damaged by electricity or from some other source.
Perhaps in contradiction to that I have heard recently that a
professor in, I think, Swarthmore College, had made exami-
nations under a microscope, and he claimed that in the case
of a pipe that was destroyed by electrolysis the particles of iron
were magnetic or stood out just as they do around a magnet. I
was wondering if the Professor had made any experiments
along that line, or if that was more theoretical than it was
practical, Has the legal question lgeen touched on?

The President—No, it has not.

Mr. Shattuck—I did not hear the paper. I have been ad-
vised quite recently that the proper action to take in cases
of electrolysis if your electric company is not willing to go
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SNy . inst 8
ahead and do something, is to file a bill in equity agall

continuing trespass, and you will have a pretty 8‘°°df
of sustaining an action under such bill. It brin.gs it 1
head quicker than anything else, and I believe it 13 e
legal practice to-day. It may be of interest to some o
smaller companies. e} o
Prof. Ganz—I agree absolutely with the sug_gesuo
Mr. Shattuck. An attempt to secure an injunctiond wb“‘
rarely be granted because an electric railway is 2 P
utility, and the courts will hesitate a long while before ard
ing an injunction restraining them from operating- tor OF
ing the tests suggested by the Swarthmore professor .
termining whether a given corrosion was caused bY o
trolysis or by natural causes, I would like to say that act
galvanic action can produce currents which would pro=s
electrolysis in which case the corrosion is not due Ve
ternal stray currents, and yet the corroded iron must ¥
the same appearance as if it had been produced by stra)’n be
tric current. I, therefore, do not think that much ¢
hoped for from this test.

—— s> ———

SASKATCHEWAN'S BRIDGE CONSTRUCTIOM
s 5 a
Methods that are followed in the construction of btlg‘ |
by the province of Saskatchewan may not be gemerally kn daﬂ
but it is the policy of the Government to endeavor to bv meﬂ'
small timber bridges, reinforced cement bridges a‘nd,ced,«
bridge abutments during the summer months, as this “"
of work can be better performed during the warmef.p
the year, while the erection of the steel bridges, v{h“:hsuam
in length from 40 to 250 feet each single span, 15 ° oot
undertaken during the winter months; such arrar’ e},‘u
gives continuity to the work, so that in no part of tB° g
is there any cessation of the work of bridge cOllStl'“cfl :

It is almost unnecessary to remark that the
of streams, especially in those portions of the
which only very recently were thrown open to set
but which are now rapidly becoming the centres 9 “ihe
cultural enterprise, is of even greater importance b 3
construction of graded roads, because, as a rule, the b ot ¢
prairie trails can be travelled without difficulty with # » t
loads, and it is to such districts that a considerable % g
of the attention of the department is devoted, in ord oif
able the farmers in the outlying districts to market otk
produce. This might be described as pioneer bridg® 3 in

Amother class of bridge is that which is COf’StructI i
order to complete the links in a main road select y'th'
provement either by the rural mumicipal councils OF C’ﬁoﬁ
board of highway commissioners, and wherever the ‘,g tof
warrants, especially on the main roads directly lea i, o
market town, such structures are of a permane‘nt
permanent type. a‘c‘

The third class consists of those bridges built s remﬂ”'
older structures, which have passed their age of usere of *
Generally the bridges which replace these latter aast yc)‘
permanent type, that is, of steel and concrete, aB tiw
saw fifteen of these bridges handled in this ma;nx'ler. rog"’s,
time of writing a few of these works are still 1# pn’“‘w
and it is satisfactory to note that the work of con? ea‘hd
has not been delayed at any time during the soVeEE 1R ‘
of the early part of February. jab%

on the 887 gl
t

At present there are seven bridge crews o
basis in the field, working continuously, which lshe e
the number of crews usually employed during ! who ©

months; in addition to these are the contractors i
constructing bridges under direct comtract.

pro
deme“?’
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HIGH.POWER GAS ENGINES FOR JAPAN.*

By Frank C. Perkins.
:he arrangement of the four gas engines in the Kamata
Dera.t ed power plant in Japan is noted in the accompany-
psrangs of the 2,130 h.p. gas engines in the English
hropszgrthe Lilleshall Company, Limited, at Oakengat?s,
constnf' ~Fr°m these drawings may be noted the detz-uls
er eu:.:tlon of the cylinders and valves .of _th'ese hx.gh
shops 8lnes of the Nuernberg design built in English
Or the Japanese government.

% i:eeoJfapa.nese officials recently determined to elf:ctrify
decig railway between Tokio and Yokohama and it was
Dowe, _'© 8eNerate the energy necessary by means of gas
;aa Power house being erected for this undertaking at

t 'Dear Yokohama,
o twm be noted that the station was designed to accom-
Tunnjy Our gas engines each rated at 2,130 b.h.p. when
€3t o5 rpm. The gas producers were supplied by

fag

a;

T 2800 -5
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the air by a 2%-inch air main into receivers 48% inches in
diameter by about 12 feet long, there being four located
under the engine platforms. y i

On this gas engine it will be seen that the cold water
enters near the hottest part of the cylinder, and is withdrawn
at the coolest, and the inlet valves are nearly flush with the
cylinder barrel. Each individual cylinder weighs 25 tons,
and these cylinders are 1,200 mm. (47% in.) in diameter by
1,300 mm. (51% in.) stroke. The engine was designed for a
speed of 100 r.p.m. at which its output would be 2,600 to
2,500 b.h.p., but at Kamata it is to run at g4 revolutions and
generate 1,500 kilowagts current, this being equivalent to 2,130
b.h.p.

It will be noted that the whole of the weight of the pis-
tons is carried by the cross-heads, thus reducing wear in the
cylinder and at the blands. To this end the rods have a
slight upward chamber, so that they are straight when loaded
with the weight of the piston. The piston is bolted down to
a conical seat by a fine threaded nut, the nut beds into the
piston, and by means of a rubber joint makes a perfectly
water-tight connection when screwed home.

y

j |

r"'—-—tm-——.._..

o

_

>
.

Details of Cylinder and valves of 2,130 H.P. Engine.

‘he PO
:nd a':v elr-Gas Corporation of Stockton-on-Tees, England,
i S o ed in o separate building. A complete plant
an;csgery of the sulphate of ammonia has bf:en pro-

¢ sale of the sulphate, it is believed, will cover

Wh
€ cost of the fuel,

b: widti en.gme house measures 166 feet in length by 9w feet
to With 5 forty-ton travelling crane to traverse it from
It is said that the exhaust serves to provide 2
Ste,, * intg L Steam required for operating the Mond :rg;
Inoam or . ich it is necessary to pass abou't two ton o
th for, Tive ach ton of coal gasified.  There 1s an electri
lae Distonsn centrifugal pumping plant provided fo.r cooling
6. Shgiy and cylinders arranged in a pit to one side of the
1, For & OO the right, \

nresSu Atting there is a supply of compressed airf under

videq

the

o, Te -
Dmpresso X 300 pounds per square inch provided, the two0
'h?mhs for eing motor-driven and located near the water
Dply, of 4 the piston. The compressors are coolecil 11)}1’, e?:
m Ater from the cylinder cooling main and deil

Aty
oM The Gas Engine.

The supply of cooling water for the piston is conveyed
through the interior of the piston rod, to which water con-
nections of the swinging link type are provided at the centre
cross-heads. At the central cross-head each rod has screwed
on to it a cap, the swelled ends of which fit into a recess
bored in the cross-heads, which is made in two parts, the
upper forming a keep, which is firmly bolted to the lower.
The water supply enters the rods by pipe connection which
straddle the cross-head proper. '

It will be observed that the junction piece between the
cylinder is open at one side, so as to wive ready acCess to
the central cross-head and its water connections; and sym-
metry is secured by reinforcing this open side by a stout -
steel tie. The forward bed is made in two portions in order
to facilitate the transport of the bed over the Japanese rail-
ways. The two portions are coupled together by link, shrunk
into place, and the weight of the whole complete is 55 tons.
The total engine weight, including the fly wheel, is 400 tons.
The connecting rod is of the marine type. Forced 1ubricz";-
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tion is provided for the crank pin which is 600 mm. (23% in.)
in diameter. ,

The shaft at the fly wheel seating has a diameter of 820
mm. (32% in.). The front cross:head is of nickel steel with
the small end pins forged solid with it. There is secured to
it a.cast iron slipper lined with white metal and this is secur-
ed in such a way that the cross-head proper can readily be
lifted clear and the piston withdrawn for examination or
repair.

In the construction of this gas engine Siemens-Martin
steel is used for the crank shaft, the main bearings for which
have four part brasses of steel lined with white metal, and
these are also arranged with forced lubrication. The glands
are packed with cast iron rings turned slightly smaller than
the rod, and split. -~ Each is backed by a floating metallic
packing kept tight by springs and the glands are lubricated
by oil, supplied by forced feed lubricators.

It will be seen that the valves are operated by eccentrics
mounted on the side shaft, and which is made in two parts
coupled together by gearing, and in the gear box provision
is made for the gears which drive the governor. The latter
being provided with a speed regulator.

The side shaft runs in ring lubricated bearings and the
inlet valves are mounted on the top of the cylinder. The ec-
centric rod from the side shaft is coupled to the upper of a
pair of “rolling’’ levers, as shown, and between the two is
a sliding block, the position of which is regulated by the
governor,

Showing Arrangement of Four 2,130 H.P. Engines in Power Plant, Japan.

As the block is near the fulcrum of the lower of the pair
of levers, the valve has its maximum opening. A rotable
sleeve fitted with ports is provided inside the valve casing
and it moves with the main valve, and by twisting round the
spindle of the latter the relative proportions of gas and air
drawn in can be adjusted to suit the quality of the gas being
supplied.

It is stated that the whole of the valves and their casing
can be removed bodily on unscrewing a few nuts. The ex-
haust valve is operated by the same eccentric as' the inlet
valve immediately above it. As before, a pair of rolling
levers are used to secure the desired rapidity of opening and
closing, but no adjustment is required for varying the amouunt
and time of opening, as is necessary at the inlet valve.

The valve is mounted complete in a casing independent
of, and merely bolted to the cylinder. The casing is thor-
oughly water-cooled but the valves themselves are not, since
it is found that with efficient cooling of the seats this com-
plication is unnecessary. There are oil catchers which retain
all the oil which escapes, and conduct it to a filter below the
engine, and from this filter it is pumped back to the tank.

The cooling water is supplied at a pressure of about 16
pounds per square inch, but the accelerating forces to which
the pistons are subject make a higher pressure necessary for

) - 5o
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: ith
the supply going to these. Each water outlet 1s fitted W
a regulating cock and a thermometer, so that the SUP

each part can be adjusted with great nicety, an appl!
economized. A single large cock is provided on the St o 18
he eﬂgm 3

pipe, by which the water can be shut off when t
stopped and the regulating cocks do not, therefore, f
to be touched.

It is said that the supply of water is at the ra
8 gallons per b.h.p. hour, and the temperature rise
degrees to 105 degrees Fahr. Cooling towers aré pro 3
by the use of which the actual loss of water is reduC€® T
pounds per b.h.p. hour. The ignition system is unl_quej’ti'an
each cylinder is provided with three low-tension ig?! it
pliugs, operated by small electromagnets and the e
supply is taken from storage batteries.

It is of interest to note that the engine is staf“’d-g
compressed air, admitted through independent ports: o
_valves which are operated by the side shafts.
gine is coupled a 1,500-kw. alternator having its
mounted direct on the rim of the fly wheel, which W85 pout
structed by the Lilleshall Company, its weight beins
100 tons. The rim is compound, being cast round 2 i’
tailed strip of soft steel, which is provided to take the ¢ the
netic flux between the poles. ~The kinetic energy
wheel at the running speed of the engine is sufficie® les?
the cyclical variation in speed at full load amounts
than 1 in 250, it is claimed. 6,

goof

te of abot*
s 10 o
id

a

As to operation, it is said the cost per kilowatt 1

al 70
g

tt centr’
oo kilow? ge
hree-phas® Ko
of 2;500 con'
lant work!

based upon the working of a 4,500-kilowa [
station, supplying four gas engines, of I,5
pacity (one as a spare) direct coupled to t
erators, the gas plant consisting of three units,
watts capacity each (one as a spare) ; the p
tinuously at a 6o per cent load factor:
4,500 x 60 x 24 x 305

an?

— 23,652,000 kw. hours P€*

100 d be
. . . 0
It is maintained that the two generator Se'® o o 9
for ¥ of
b

capable at full load of coping with the load, but
pose of the estimate, and to get a fairer idea of t°
cost, three engines have been assumed to be Workl.n g‘.iee" :
consumption of gas per b.h.p. is taken at 106 Cublction)‘

156 cubic feet per kilowatt hour (half load consu™® iloﬂ“‘«‘
It is held that the total cost of about % cent pefsed o,
hour includes interest and depreciation, and 18 s

the engine running at about half load. The cost of 51;1, En"
bOught IPD‘%'

acid has been taken at double what it can be cu
land to allow for the freight in Japan. - Ammoniu™ dw‘f
plays an important part as a manure in agricultur® oﬁf{fi .
was one of the main reasons in deciding the J apanc?

ment to install a gas plant, and thus support thel
without having recourse to foreign manures.
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W
ATER TREATED WITH CHLORITE OF LIME
AGAINST TYPHOID FEVER AND ITS
EFFECT UPON VEGETATION.

tem;ﬁ::fllg typhoid epidemics the water supply of cities is
Stroy thn y t.l'eated with hypochlorite of lime in order to de-
&g X active typhoid bacilli in the water and thus prevent
Cplieadmg of this disease by means of impure water.
“Sin.goiﬁ.cmemany with this practice, nurserymen and others
ants 1S treated water for their grelephous?.and'other
igor ;fstatt?d that they noticed a peculiar failing 1n the
Whethe €Ir plants, and thus were anxious to obtain aévxce
in T this water may be injurious to plant life. Cons:d<e1_'-
Wag thzugréat- germicidal properties of this preparati(?n, it
Plangg ¢ 8ht probable that injury might also result to higher
om jts yse, ‘

sh“ttor this purpose the Dominion Chemist, Mr. F. T
i ‘A, and Mr. H. T. Gussow, Dominion Botanist, be-
.~ SCTies of experiments in February, 1911, which were

t'lnu . -
Sllbje‘:ted With a view of disclosing any facts bearing on the

Ehe{’ -Obtained a number of plants which were suspected
Chlgy; Ailing in health owing to their being treated with
Hyp,. ated water, Three plants of carnations and three' of
treatme:::sis of this kind were subjected to the following

R ;
Watey on(;tt‘ed into new soil, watered as required with snow
A8

3 ‘
Tateq P: ‘ed into new soil, watered as required with chlori-
3+ Pottir (9,26 p.p.m. available chlorine).‘ ' e
ateg at ed into new soil, watered as required with chlori
i but boiled for fifteen minutes. : :
Tateq otted into pew soil, watered as required with chlori-
ALY ater Plus ¢ b, of soot per 3 gallons of water.
™ the 95€S grown on the farm used as check plants treated
h € Manner with chlorinated water.
the : € Dlantg Were very carefully watched and kept under
Inonths - Condition of temperature and culture. After tl'lree
ad elapsed no difference whatever could be noticed
. carnatt,e Plants. The roses blossomed freely th.rougl;:::tn.
allsl’lilnt 1008, however, hardly recovered, having
Subjec‘e ed while practically in flower. The check plants
sIig'hte % t.o the different modes of treatment showed not the
e lflgns of any injury.
) orinate;r €Xperiment was conducted to test t
Strengt Water on the germination of seeds.
bl Ch]s anging from o.05 to 10 parts per million of av
D'lﬁyed o Were used. Six varieties of wheat were em-
tlons, B Seed being soaked in the freshly made-u‘p solu-
hburs).n an equal number in distilled water. (Time 12
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the Y of

he effect of
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had been

Sop §
a;le?: OCCSrences in weight between plants of
4 i'1Zl'llri¢;.rre(?’ such did not indicate that there
Q. Vith, U influence exerted by the chlorinated water.
‘lsSOW Ut going into further detail, Mr. Shutt and Mr.
onclude that the

hypochlorite ©f

! 'ter > 4 -8 A

i . Tesult is i i .
l‘lhe’ supphes of this investigation
on culti-

» as ordinarily treated with
© Injurious effect, direct or indirect, UP
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A NOTABLE OVERLOAD BOILER TEST.

A recent test of the No. 12 boiler in the plant of the
Narragansett Electric Lighting Company, Providence, R.I.,
produced for eight hours very nearly 250 per cent. of boiler
rated horse-power at an over-all efficiency of boiler and grate
of 73 per cent. This test, which was witnessed by James D.
Andrew and Fred B. Freeman, of the Boston Elevated;
Charles W. Clarke, of Stone & Webster Engineering Corpora-
tion; Messrs Arnold and Sarckey, of the Westinghouse Ma-
chine Company; M. Alpern, of the American Engineering
Company; H. O. Breaker, of the B. F. Sturtevant Company;
B. F. Allen, of Westinghouse-Church-Kerr & Company; Mr.
Brown, of the Foster Superheater Company; Wm. Pastell,
superintendent of the power station of the Rhode Island
Company, and M. W. Kern, of the Narragansett Electric
Lighting Company, was for the purpose of determining the
capacity of a Riley self-dumping, underfeed stoker of five
retorts, which had been placed under the boiler.

The boiler, which was twelve years old, is a B. & W.,
12 tubes high, 18 tubes wide, and 16 tubes long. No special
effort was made to prepare it for this test. As a matter ot
fact, its companion boiler in the group of two was cold. The
boiler was of such a size that a stoker of 7 retorts could have
been installed under it, which would have resulted in the
burning of more fuel and a considerable increase in the ca- -
pacity obtained. As the stoker is of the self-dumping type,
working 'automatically, there was not a periodic dumping
which is a necessary feature of the other types, hence the
steadiness of the steam pressure (174.1 lbs. average) and
other operating conditions. The fire appeared to be in the
same condition from one end of the test to the other, all
clinker being broken up automatically during its process of
formation, and the boiler was kept on the regular line for
some hours after the test.

The total amount of coal consumed was 25,450 pounds,
or an average of 3,181 pounds per hour. The water fed
amounted to 251,170 pounds, or an average of 31,306 pounds
per hour, thus giving an evaporation of .87 pounds of
water for each pound of coal. The water was fed at a tem-
perature of 196 deg. F., and the equivalent water evaporated
per hour from and at 212 deg. F. was 33,437 pounds per
hour, or a total of 96g.2 boiler horse-power developed, which
was 248.5 per cent. of builder’s rating. The equivalent
evaporation per pound of coal as fired thus figures out st
10.51 pounds of water, and the factor of evaporation is 1.055.

The coal analysis showed 74.13 per cent. fixed carbon;
14.95 per cent. volatile matter; 6.52 per cent. ash, and 4.40
per cent moisture. The calorimeter test showed the heating
value to be 14,600 B.t.u. when dry, or 13,057 B.t.u. as fired.
The coal was thoroughly consumed, as is shown by the flue
gas analysis, which gave 16 per cent. CO; o.12 per cent. CO;
and 2.7 per cent. oxygen.

At one time during the test a piece of 4 by 6 timber
was purposely dropped into the centre hopper to determine
the effect upon the stoker. This timber, of course, blocked
the plunger in that hopper and sheared the safety pin located
on the connecting rod. The plunger was then automatically
withdrawn from the stoker upon the return stoker of the con-
necting rod and left at its outermost position. Upon the re-
moval of the obstruction and the insertion of the new pin,
all of which was done without Sstopping the stoker, operation
was resumed as if nothing had happened. Of course, how-
ever, the feed of coal into the middle retort was interrupted
until the adjustment had been made. The horse-power used
by the blower was determined as 20, while 1.4 horse-power
was used to operate the stoker. Separate motors were used
to drive blower and stoker.
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EFFECTS OF ELECTRIC CURRENTS ON
CONCRETE.

By E. B. Rosa, Burton McCollum and O. S. Peters.

This paper deals with the results of an extended series
of experiments carried out at the United States Bureau of
Standards during the past two years. The investigations
consisted of three parts, as follows: (1) Laboratory investi-
gations relating to the nature and cause of the phenomena
produced by the passage of electric current through con-
crete; (2) investigations in the field with a view of estab-
lishing the probable extent of the danger in practice, and
the circumstances under which the trouble is most likely
to occur; (3) a study of the various possible means of miti-
gating trouble from this source leading to specific recom-
mendations. The experiments were for the most part car-
red out on cylindrical specimens six inches in diameter and
eight inches high with an electrode, usually of iron or other
'metal, imbedded in the centre, serving as either an anode
or cathode in different cases. These specimens were im-
mersed in water in jars surrounded by a sheet-iron electrode,
which served as the other terminal.

Anode Effects.—The tests were carried out with a great
variety of voltages, ranging from 2 volts to 115 volts, with
the imbedded electrode anode. On the higher voltages,
which included all cases having more than about fifteen
volts per specimen, there was exhibited the familiar phe-
nomenon of cracking of the concrete and rapid corrosion
of the imbedded iron, most specimens cracking within twenty-
four hours under a current flow of from o.5 to 0.8 ampere-
hour.

On the low-voltage specimens, however, where the volt-
ages ranged from 2 to 15 volts, very different results were
obtained. At the outset of the investigation oo specimens
containing iron electrodes were placed in circuit on fifteen
volts and watched for a period of seven and a half months.
At the end of that time a number were broken open, the
amount of corrosion determined, and the general condition
of the concrete noted. A most comspicuous feature of the
results’ of this test—and a very surprising one in view of
the results previously obtained at higher voltages—is the fact
that cracking almost universally failed to occur. Of the go
specimens under test only three had cracked at the end of
seven and a half months, and these were shown to be abnormal
specimens. In practically all cases, also, there was no appre-
ciable corrosion of the iron. It is important to note that
the total number of ampere-hours per square inch of im-
bedded electrode surface in the case of the low-voltage speci-
mens is considerably larger than for the high-voltage speci-
mens, the former averaging 2.6 ampere-hours and the latter
only 0.83 ampere-hour. Tt is evident, therefore, that the
quantity of electricity that passes through the specimen does
not alone determine the amount of damage that it may do,
but that the rate at which the current flows is also an im-
portant factor. Moreover, it is evident from these observa-
tions that the rate at which damage occurs decreases with
decrease in voltage much more rapidly when the voltage is
lower, since in the present instance a reduction of voltage
to one-fourth of the value used in the high-voltage tests
enabled the specimens to run with little or no damage for
a period over 200 times as long as was required to destroy
the specimens in the higher voltage. Tt has been shown
that this difference in the effect of high and low voltages
is fundamentally due to a difference in temperature. So
long as the heating effect of the current is insufficient to
raise the temperature of the specimen to about 45° or 50°
Centigrade, little or no corrosion results. but if the current
is strong enough to raise the temperature materially above
that point, rapid corrosion sets in.

Gathode Effests.When the’’imbedded ! ‘elecuiE N
made cathode, different effects are produced. In this o
there is no tendency for the iron to corrode, and the i
clusion has been largely accepted that when the curr®
flows from the concrete to the iron no effects were .
duced. It was found, however, that after such speci®
had been in circuit for several months with the iron €2t Y
the bond between the iron and the concrete was prac 2 at
destroyed. On laying the specimens open it was foun o 0
the entire region surrounding the cathode for a diSt”’nce o
one-sixteenth to one-fourth of an inch from the sU “the
the metal was considerably darker in appearance tha? ent
main body of the concrete, and was Very soft. e Cen:.
here could be shaved off with a knife like soft ?oapsw:’cm

Experiments with concrete containing no rcinfo™
material showed that the flow of comparatively .heavyeﬁ,ct
rents through the concrete produced no a,pprecﬁlb1e 210
on its mechanical properties. The effects noted above the
therefore, solely electrode effects, and the softening oaﬁoﬂ
cement at the cathode is attributed to the C0n°eno he
of sodium and potassium hydroxide near the surfac® = e
cathode, and it is this that causes the softening ?roﬂ i5
cement. The cracking of the concrete when the * 11ing
anode is due to formation of oxide of irom, and the swwhich
action thus gives rise to 2 mechanical pre’SS“re
cracks the specimen. The pressure thus prduced Wa% o8 of
ured in several instances and was found to reach V2
over 3.700 pounds to the square inch. chat ip

Rise of Resistance of Concrete.—It was found 0
all cases the resistance of the concrete rose grea'dy’ e i
the passage of electric current, the rise being greaformg
anode specimens than in cathode specimens,
showing an average increase of 137 times the o1l
at the end of seven and a half months, and t origi“d
showing an average increase of fourteen times the
resistance at the end of about the same period. .

The addition of a small quantity of salt to the
produced very marked effects. Two or three DT ca\ﬁdl
<alt added to the water used in mixing the concrete op
the anode specimen to be destroyed very quickly, jroh
very low voltages, because of rapid corrosion © tcﬂinﬂ
and also greatly increased the rate at which the 4itio” f
of the cement at the cathode progressed. The ad
salt likewise reduces the initial resistance ©O
and, more important still, prevents the rise of ele
which otherwise takes place under the influence © 2
current. n

In discussing the possibilities of trouble fr?tioﬂs’
trolysis in concrete structures under practical cond’ o
is pointed out that, while the dangers from this sour 110
often been greatly exaggerated, the possibilities ol
are nevertheless sufficient to make precautionary
necessarv under many circumstances. A number © " secﬂ
precautionary measures are discussed in the ph
of the paper.

—_——-——

That development is proceeding steadily 2
lower mainland and on Vancouver island is sho™ gt
announced policy of extension and expansion of t e.ow
Columbia Telephone Company. Officials of * P Cteﬁ
toured Vancouver Island last week and will make e: 19
to outside plant in nearly all of the exchanges on ths w"ﬁ
Improvements have been in progress in Victoria for o
of years past, and large works are now in hand the;d
fact that the smaller exchanges throughout the Isla 3:‘”
growth indicates a settlement on the agricultt In
something that is badly meeded in this province:
Grey, the company is expending much money
this year to have telephones all over the Burrar
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“MODERN METHODS OF ILLUMINATION.”

Modern methods of illumination have had a great
deal of study and investigation devoted to them during
the last few years. It has been well justified by the
admirable results obtained, and has been brought about
not merely for commercial reasons, but from the neces-
sity of protecting human eyesight from the intensity of
illumination due to modern inventions in the feld of
illumination.

On another page of this issue will be found an
article dealing with the use of Tungsten lamps in mills
and factories. It is the invention and commercial advan-
tages of such methods of illumination as the metal fila-
ment electric lamp that has helped along and adds
stimulus to the solving of illuminating problems.

Whether the light was close to the eyes or in the
line of vision or not was a matter of no great moment.
In the successive improvements from the tallow candle
through the oil lamp, yellow flame gas jet, incandescent
gas mantle, and carbon filament electric lamp the con-
ditions as to color and brilliancy were such that the avail-
able brilliancy was too small to cause discomfort, and,
within limits which were fixed in the case of combustion
lights by annoyance from heat, smell, and fumes, and
in the case of carbon lamps by convenience of location,
the source of the light was brought as close to the work
to be performed as possible. The change from the more
or less ‘“‘mellow’ light of carbon lamps to the intense
white brilliancy of incandescent metal filaments had the
immediate effect of raising complaints against the new
light on the score of hurt to the eyes. The greatly im-
proved efficiency as regards current consumption was
not to be neglected, however, so that means were taken
to mitigate the cause of complaint by placing the lights
further away from the working plane. This movement
had a retrograde aspect, however, since it necessitated
the use of lamps of higher candle power, though still
of greater efficiency, to maintain the previous intensity
of illumination. The next step, therefore, was to search
for means by which to reproduce this intensity without
using lamps of higher power than before, and the in-
creased use of enamelled tin and opal conical shades was
the result. This has gone on till we find that in the
lighting of shops, offices, warehouses, showrooms, and
passages all that is wanted in the majority of cases is
that a predetermined intensity of illumination shall be
available at the workine plane with a minimum current
consumption and cost of installation. Shades and globes,
on the other hand, are largely used in hotel lounges,
restaurants, and private houses, where the sacrifice by
diffusion of a small amount of the available light need
not be considered and where appearance must not be
sacrificed to first cost. ;

—_——— e~

THE PANAMA CANAL AND ITS INFLUENCE ON
THE COAST CITIES OF BRITISH COLUMBIA.

Nothing has probably occurred in the recent history
of the continent of America calculated to exercise a more"
profound influence on the future of British Columbian
cities than the coming opening of the Panama Canal.
Much has been said in this regard by many writers. It
would seem that the benefits flowing to the cities
through the opening to traffic of this gateway will be
very much as the people decide to r‘nake th.e_m.

They have a very strong strategical position. They
have a country teeming with natural resources. They
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have the best natural harbors on the whole stretch
of coast line running from Panama to Alaska—and it
might be thought, in consequence of this, that their
future is so well assured that they could afford to cease
troubling about it. It would be the part of wisdom, how-
ever, for them to leave nothing undone to take full
advantage of the splendid opportunities which are about
to present themselves through the opening to traffic of
the Panama Canal.

Capt. Logan, of Victoria, speaking on the subject,
inclines to the conviction that three things will probably
happen immediately on the opening of the Panama Canal
which will have a direct effect upon the ports of British
Columbia. First, there will be an increase in the volume
of shipping; second, there will be an influx of immigra-
tion to the Province; third, there will be a material in-
crease in the permanent population of the cities.

One of the first effects on Vancouver Island of the
opening of the Canal will be to stimulate renewed agita-
tion for the bridging of Seymour Narrows. No one
disputes that, given all-rail connection with the main-
land, Victoria would occupy a position of superiority
and advantage over the other cities of the North
Pacific seaboard.

In respect to immigrants, the continuous journey
without change in a voyage of less than a month’s
duration and at a fare which will be practically
little more than is now charged for passage across
the Atlantic will assuredly result in bringing West a
number of those now in the United Kingdom and else-
where in Europe who will be drawn by the opportunities.
It will be probably more comfortable for the emigrant
from Europe whose destination is the Prairie Provinces
to travel via the Canal than across the Atlantic direct
and then by rail west. There will follow a stimulus  to
Island and mainland development, but this will not take
the most advantageous course unless they have formu-
lated some policy before the influx begins.

Victoria and the Island of Vancouver have a
great future, and if the bridging of Seymour Narrows
is ever accomplished Vancouver and the other cities on
the coast will have a hard time to hold their own in
rivalry.

—_———

TRANSMISSION OF ELECTRIC ENERGY IN
. BULK UNDER WATER.

The transmission of electric energy in bulk by cable
under water is a problem that has not yet been seriously
tackled, but the first sign of a possible new era is seen
in the project now in course of realization for sending
electric current from the Trollhattan Waterfall, in
Sweden, to Denmark by submarine cable. The occasion
for it has arisen through the need on the part of the
municipality of Copenhagan for a reliable source of
energy for its electric tramways. This point was forced
on the municipality’s notice at the time of the coal
strike in Great Britain, as they have been accustomed
to obtaining a fuel supply from there.

It would now seem that only the consent of the
Swedish Government is needed and a contract will be
entered into for the construction of a high-voltage trans-
mission line from the Waterfall Trollhattan, in Sweden,
along the coast for 160 miles and then by submarine
cable across a ten-mile sound to Elsinore, on the Danish
island of Zeeland. A central distributing station will be
erected at Elsinore, and a current will be transmitted to
Copenhagen, fifty miles south, and to other industrial
centres of the island. .
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THE NEW CAPITAL OF AUSTRALIA AND
PUBLIC BUILDINGS.

Canadian architects, in common with members °
the profession in all parts of the world, will shortly
given an opportunity to compete in the designing © t:hc
principal public buildings for Canberra, the capital ty
of Australia, which was officially designated a few wee
ago. Canadian Trade Commissioner D. H. Ross ¥
forwarded to Ottawa from Melbourne, Australia, 2 rep?
on the subject, in which he states that the sites for tbf
principal buildings of the capital having been detes
fmned, it is proposed that competitive designs Sh?ll.
invited from all parts of the world. The puildioé
sequence contemplates practically no interruptions
among the first public structures to rear themselves ©
the site will be the governor-general’s residence, cots e
of justice, police buildings and jail, administ"a"lv
offices, military depot and offices, schools, observatd é
medical and hospital buildings, railway station, P
minister’s residence, accommodation for members Al
parliament, post-office, printing office and town t‘;
Other buildings will also be erected, such as 4 8
house and educational institutions.

———CD>

ELECTRIC AND STEAM WINDING.

1’

Electric winding at the gold mines on the Ranfi of
made Tapid strides during the last two years in sp¥ of
the fact that coal is both plentiful and cheap. Sever t5)
the large mining concerns have their own generating pla? 5
but as a rule the power is purchased from the Victoria F_ &b
and Transvaal Power Company. Those companies .
generate their own power mostly use the Ward- the
system and those which use purchased power empl9
three-phase system, but there are prominent exception®:

In the Brakpan Mines, for example, both meth0% the
at work, the three-phase generally for winding rock a pott
Ward-Leonard principally for men and materials- th of
50,000 tons of ore are hoisted monthly from 2 &
3,825 ft. i’

On the whole, the costs for stores, repairs, and 111:;"oil’
tenance of electric hoists inside the engine-house aré
sidered to be lower than those for a similar size 108
plant. The highest efficiency of coal at the lowest ¢ ton?
price for the best local quality would enable 816 ™ e
to be lifted by steam at a cost of a penny. In the 10 0%
quoted the electric winders lifted 260,727 tons of 10€% igg
a depth of 3,825 ft., and handled ‘men and tools amounvﬂ“
to 40 per cent. of the total work performed, for 2 " 090
cost of $20,000, and the work done in rock hoistin€ awid’
works out at gbo ft. tons for one penny as compa¥r
816 ft. tons for steam. 108

A better illustration may perhaps be afforded bY o te*
the actual steam and electrical power costs at the Ba? e
Consolidated Mines. At the No. 1 shaft a Gfa“t'thusb
winding plant is installed with 6 ft. drums driven rowef
single-reduction gear ratio 127 to 42 by a 600 horse;d 36
three-phase induction motor working at 2,000 volts 277 pié
r.p.m. From October, 1911, to July, 1012, inclusiv® s
particular hoist raised 133,684 tons and used 231,392 of o
the units consumed per ton hoisted averaging 173 Vgt
1.1234C. per unit, 1.944c. per ton hoisted. With spar®y
newals, and labor the total cost was 2.32c. per 0% Ai’fn’
engines were run by steam from November, 1910
1911, and, including coal, wages, and maintenance < ¢:0’t
the average cost was $408.52 per month. The aver>” g0
for electrical winding, including maintenance charg®®
May to September was $363 a month.
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ABSTRACT OF REPORT ON THE CITY OF
TORONTO TRAFFIC REQUIREMENTS.

The report of B. J. Arnold, of Chicago, and T. W. Moyes,
of oronto, who were engaged by the latter city to examine
o ang report on street railway traffic requirements: has
t¥ been made public. The report itself has been finished
o Some time, but the city had refused to make its contents
Dublje,

The report as boiled down reads :i— '

ar congestion can be overcome by re-routing.

Overcrowdin‘g can be largely eliminated by the use of
€Xtra cars, :
th, Track mileage has increased only 2.4 per cent., while

€ Dopulation ircreased g per cent.
of he .Toronto Railway Company spends 57.46 per c:;:tl:
Cofro SS. Income on operating and other expenses, while othe
banies spend 70 per cent.
Oronto spends less than 1 per cent. in maintenance of
and roadway. Chicago spends 2.27 er cent.
irty-five per cent. of the company’s track should be

track

Tebuilg,

Faster service should be provided and trailers eliminated.
Car m(illuipme.n t is so operated as to produce 28 cents Per
€ while expenses are 13 cents. ph
oronto has 113 miles of single track. An addition of

Lo s , 2

c07 Miles should he made, which, with equipment, would
i $8’762:000. 7

mg, T?bes are not needed at present, if better surface equip-
Tt s provided.

Otor ’busses will not meet the situation. B
s e;ll;hat the city has outgrown its transp_o.rta,tim.l faf:ﬂl?;:
W pha.sued' They say there are few difficulties in .
ay (3 81ving needed relief. Co-operation of the v.aned f,fiﬂ
‘elieflmﬁreSts is suggested as a means of affordmgt;g k
few 1.‘ -ar congestion could be overcome by re-Iou -
€S in the congested district, and over-crowding Couh
hollrarg’ely eliminated by the use of extra cars during ruksm
— ey recommend faster time schedules, and say

mpy, : 8 itional
e Oved service could be thus given without an additi

tolvcamss'tOWn lines and extensions into the Ouﬂymgi) ;Z;rsl‘
Whip © fecommended The experts are opposed to su .
o 3.1'6 not warranted. '
Torgr, 0arily, for a system covering an enti y :
OTontgrg conditions 7oyper cent. of the income is reqm'll";d
szerate and to meet the taxes and depreciation. thai
t'hesert:e) of the Toronto Railway Company for 1911 shovz e
tems, exclusive of renewals, consumed only 57-4]3_113t
of 4 o' the gross incomes. This demonstrates the 3};1“5;
Sacriq..0WDany to increase its service matera?,lly w1t110w_
108 fair return from business, even if a liberal allo
IS set aside for renewals. ) 1
e Company’s annual report to the Qntano Rilo wz:’
nly ¢ Shows the total expenditure for mamvtenancee st il
ChjCa 58 per cent of the gross receipts. The averagToronto
Spen, 80 companjes for 1910 was 8.6 per cent. But o sl
Toaq only .926 of 1 per cent on maintenance Of tl;; i
Durpo:y’ While Chicago spends 2.27 per cent for tc:mpany
shows & The statement of the Toronto Railway bould be
frOm e expenditure for renewals, which alone. S ?ive er
Seny '© 10 per cent. of the gross receipts Thirty- 3 other
iy, OF the company’s tracks should be rebuilt a.r: of the
8Tog veme}lts made. Fifteen to eighteen DeEr ;en roperty
is Py r_ecelpts should be spent in upkeep, after the P
Tst-class operating condition. ‘ i
'tate:hedule speed of the cars should be increased, tl;;i: eﬁd
the o, 2d trailers should be eliminated. The PU - reats
WS of the cars should be more alert. Faste

re city under
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should be provided, and improved turnouts and curves in-
stalled.

The Toronto Railway Company is at present operating
113 miles of track over an area of about 10% miles in length,
east and west, by 33 miles in the extreme width, north and
south. The business is conducted with 642 cars, 569 double-
truck and single-truck motor cars and 73 trailers. The equip-
ment is so operated as to produce 28 cents per car mile,
notwithstanding the low fares, while the expenses are about
12 cents per car mile, a most favorable showing for surface
lines in any city.

The total cost of the proposed additions to the present
system, for 127 miles of new track, 6oo pay-as-you-enter cars,
additional car-houses, sub-stations and other equipments,
is estimated at about $8,762,000.

If the civic car lines and those of the Toronto Railway
Company are to continue to be operated under more than
one management until 1921, a terminal in the business sec-
tion of the city is recommended. “Without proper outlets,”
the report states, ‘‘isolated lines generally lead a precarious
existence and prove a disappointment.’’

The estimate of the cost of a complete new surface and
subway system is $10,473,000. The present traffic would
not warrant this expenditure, the experts state, but they
admit that a subway system might be a financial success
if the growth of population north of St. Clair Avenue and
Danforth Avenue increased greatly.

The following radial lines are recommended : Yonge
Street, Cottingham Street to the north end of the new city
limits, with temporary arrangements for tramsfers with the
Metropolitan Railway ; double tracks to Eglinton Avenue this
year, with double rails owing to the difference in gauge.

Davenport Road from St. Clair Avenue and Keele
Street to Dupont and Bathurst Streets, to be double-tracked
in 1916. )

Dundas Street, from Keele Street to Lambton, double
track in 1914.

Weston Road, from Dundas Street to Mount Dennis
(Eglinton Avenue), 1916.

Lake Shore Road, as a terminal and outlet for lines
west of Sunnyside Avenue, to be operated to the Humber as
part of the King Street line as soon as the gauges are
equalized.

Kingston Road, from King Street north-east and east
to the city limits, to be double-tracked by 1016.

— e ae——

WORK ON ATLANTIC DIVISION OF C.P.R.
Word comes that Mr. W. Downie, general superintendent
of the Atlantic division of the C.P.R., has issued the follow-
ing statement in respect to the expenditure on maintenance
of way, bridges, rails, culverts and the like on the main line
from Megantic to St. John, not counting branches for the
two years, IQII-I12:—

Capital.  Maintenance. Total.
O gt s o $220,142 $528,085 $749,127
[y bk & panale) 348,417 674,663 1,023,081
Total JOr LW VEATS Yo vtk ostbesusirent $1,772,208

Mr. Downie pointed out the large yearly increase in these
expenditures and the big total reached last year as compared

with the expenditure in 1911, and said that during .the last
nine years the entire division from Megantic to St. John had
been relaid with 8o to 85-lb. rails, while the line was ballasted
throughout. Every wooden bridge taken out and replaced
by steel with masonry or concrete and wooden culverts were

replaced by concrete ones.



630 THE CANADIAN ENGINEER

PANAMA WATER SUPPLY.

The committee, consisting of Mr. H. H. Rousseau,
chairman; H. O. Cole, George M. Wells, James T. B. Bowles,
and Louis Ernst, appointed to consider plans and make re-
commendations for a permanent water supply for the Pacific
end of the canal, has submitted its report, and same has
been approved by the chairman.

The plans contemplate the continued use of the Rio
Grande reservoir, and the increasing of its capacity by rais-
ing the dam to elevation 265 feet, or 27 feet above the pre-
sent crest. It is believed that with the increased capacity
the reservoir will supply at least 6,000,000 gallons of water
a day, except in years of minimum rainfall, such as 1888 and
1912.

It is further proposed to use the Camacho reservoir as an
auxiliary supply. The surface of the water in this reservoir
at high level is 100 feet above that in the Rio Grande, so
that a gravity flow between the two reservoirs could be main-
tained by means of a pipe line, or by a small concrete-lined
aqueduct laid around the main hills for a distance of about
13,000 feet. It is estimated that about 1,500,000 gallons of
water a day would be added to the Rio Grande supply in this
manner. Before final adoption of the Camacho pipe line, the
committee recommended that an estimate be made of the
" cost of laying the line, as compared with an estimate of the
cost of pumping the same amount of water a day from Gatun
Lake. t

Assuming that 7,500,000 gallons of water a day might be
obtained from the above sources, the committee turned its
attention to the matter of a further supply. The possibility
of procuring water from the Pedro Miguel and Cocoli Rivers
was discussed, but the idea was abandoned in favor of Gatun
Lake. _

The plan of pumping water from the lake at a point on
the west side of the canal, just north of the entrance to Pedro
Miguel Locks, would involve the installation and operation
of electrically driven pumps, but it would provide an abso-
lutely certain supply during all months of the year, and
would take care of a consumption far beyond the present
estimate.

The consumption will probably not be less than 8,000,000
gallons a day when the canal opens. In view of future ex-
pansion, the committee recommended that the maximum
normal supply should not be less than 12,000,000 gallons a
day, and that the purification plant, pump station, and ac-
cessories be designed not only for that amount, but that pro-
vision be made for their future extension and enlargement
without interference with the continuity of the supply.

- The experience gained during the past six years, and
particularly during the last year of the Agua Clara plant at
Gatun, conclusively indicated in the minds of the members
of the committee that the stream waters of the Isthmus yield
readily to aeration, and aluminum sulphate treatment, fol-
lowed by sedimentation and sand filtration.  Heretofore,
little attention has been given to the bacterial efficiency of
the treatment, because practically all the water used for
drinking purposes has been taken from uninhabited water-
sheds, with very little risk from contamination. In the pro-
posed new water supply, the use of Gatun Lake water makes
the matter of bacterial efficiency an important one. It is be-
lieved that a properly designed purification plant, with aera-
tion and sedimentation, using aluminum sulphate, followed
by rapid sand filtration, will take care of such water, but to
provide against the possible contingency of pathogenic bac-
teria getting into the filtered water mains, it is proposed to
use a bleaching agent—hypochlorite of lime—in addition to
the aluminum sulphate, this agent to be used only when the
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daily analysis of the water indicates the presence of B coli

The cost of this treatment would be small.

The committee considered the relative merits of pressur®
filters, as compared with the rapid mechanical gravity filters:
It was shown that the first cost would be less, and that ther®
would be an approximate saving in head of from nine to !
feet by the adoption of the mechanical gravity type- /
further shown that filters of this type are rapidly e.upplantmg
those of the pressure type. The committee recommende
their adoption. ;

It was believed that in using both the present 20-i0ch
and 16-inch mains from the Rio Grand reservoir into P ?,na-
ma, the best plan would be to install pumps on these 1i0€°
just south of the proposed purification plant to act as ¢4poost”
ers” to the gravity head available, these pumps tO be 4o
signed to deliver the maximum supply south of Coro%?
with a terminal pressure practically zero at some point n.e
the present low level reservoir at Ancon. At the latter Pol?t;
it is proposed to install a second “phooster’’ station *
pumps directly on the main to lift water to the low and bif
level reservoirs. This line would be by-passed, sO that
pumps could pump directly into the mains fed from the abo
reservoirs. All pumps and stations would also be b}"Passe :

{0
so that in case of trouble to the pumps, the head dué e
gravity would deliver some water through the mains. i
“hooster’”’ pumps will obviate the necessity of laying 2P

ditional feeder line, at least until the estimate of 12,0007
gallons of water a day is exceeded. ‘‘Booster” station NO
would probably be located on the west bank of the caﬂ:e:
north of Pedro Miguel Locks, and would contain the supp'ﬁ‘
mentary pumps furnishing Gatun Lake water to the pur’ .
cation plant. ‘“Booster’’ station No. 2z would likely be Slon.

ated at some point near the present pump station at

At the present time there are at Ancon two hi'gh'Pfessu;Z
reservoirs, each 1,000,000 gallons capacity, one situated
the east side of Ancon Hill at an elevation of 205 feet abo
sea level, and the other on a knoll back of Hotel Tivolls ?t.
elevation of 138 feet. The committee was of the °P1mre,
that additional high pressure storage is necessarys aD ot
commended the construction of a new 1,500,000-gallon rest s
voir immediately adjacent and connected to the presen'i~

level reservoir on Ancon Hill.

There is installed in the masonry of the emel’g'en.Cy dt
at the north end of Pedro Miguel Locks, a 24-inch diam® 055
cast iron main carrying the water from the Rio Grande act
the locks. It was the opinion of the committee thab i
measure of safety, and to provide for a possible fu_t“r:tef,
crease, an additional cast iron main, 30 inches in .
should be carried across the locks to a junction wit
sent 16-inch and 2o0-inch water mains.

h the P

ARG : : ith ¢
The committee investigated a number of sites wit anb

ference to the location of the proposed purification ptbﬂt i
but refrained from making a recommendation, excePt ¢
the plant be situated at the best point available on the
side of the canal, north of Pedro Miguel Locks.

z ne
The committee recommended that such work be o Rio
will make the old 16-inch main continuous from th;ected
Grand reservoir to Panama, and that it be cross-coP
to the new 2o-inch main throughout its length. 0P
rificd”
pu 1a?

In view of the fact that the elevation of the
y the 4 G

plant, the size of the “booster”” pumps, and finall
tity of water that the mains may be expected to de{ ot of
Panama depends on the correct value of the coefficl® that
friction for these lines, the committee recommende doP"
friction tests be made, and that the results obtained P¢ pe 07
ed in connection with the computations involved 11
sign of the different plants.
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THE PROBLEM OF THE
STEEL RAIL.

hag ’lI:::: pfmblem of the steel rail is, as it
this OO,I? Or years, a very real one. In
Xtract I;ecnon We present herewith an
Ingt o™ 2 Paper by A. J. Beaton,

frican igE'»’ which appeared in the South

- o aillway Magazine. Mr. Beaton,
e [ljsnixt)aper’ Presents data secured from

AfriCa ch} States-’ Gre.at Britain .and.S‘ou.th
Wel] p b arn?]e 1s ome which it will
Quote ;‘foay those interested to read. We
W Mr. Beaton’s article as follows:

°Din'iI<;}Illere is a COnS.iderabl‘e di.vergernce of
Many o é;mong. railway engineers, and
age life Wused ideas .exist, as to the aver-
ity 3 of aVSteel rail. An expert author.-
will 1, 4 €Stimated that an 8olb. rail
Orn out after carrying about 250,-
wo;ﬁi%h;ons of tr{ifﬁc. The railways of the
ileg, an:’ie a mlleage of about 642,000
Dogeg hardlyet or S_tf{Ctly replacement pur-
€ Useq ¥ two million tons of st.eel 1’2111.5
Di]jg e Afnually, although American rail
tong of _Producing about four million
howev s Per annum, the bulk of these,
s““uctioxi being for mew railway con-
e"t!riql Hew York State one rail breaks
tracy, 2T for each 3.8 miles of single
The OF about one rail in every 1,220.
AMen' urzber_of rail failures, covering 83
din railroadg during the year 19I0,
Allleric g to the' Committee on Rail, of the
ranged g ailway Engineering Society,
) °M 0 to 1,129 rails per 10,000 tons
rail ip On the continent of Europe
from 1,350 to 2,000 breaks

Aly yyzaz While on the South African
3ges Or the year 1911, 301 rail break-
in everere Teported, being about one rail
aboy to2y miles, or one rail failure in
RailWa YeTy 8,600, The South African
failure . '8Ures do not embrace the rail

° I station yards and sidings.
Werg oe bulk o the breakages in America
Tudeq st € 85lb. and golb. section, and in-
oneveral 9olb. titanium rails.
tributede Of the breakages have been at-
the ¢ 'O inherent weakness of the rails,
Strgg ‘sl.ures being alleged to unusual
“as t Hduceq by such severe conditions
cou"lle;) ction of flat wheels, defective
fo ; alanced wheels, wheels out of
Drop, ; defeCtive track, poor ballast and im-
Jere setr'ack fastenings,’”” while the recent
%nsider " axle loads and high speeds have
the revably reduced the time factor for
l°ads tersal of stresses under the wheel
o g, STeby inflict; unishment
the .. cting more p

Dlacﬁ urall than what would have taken
speeds_ Ader lighter axle loads and lower

wereT:e "ils on the American railways
the il Tecent rolling, and the majority of
st o Ureg occurred during the three cold-

S of the year, the month of Janu-
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ary accounting for 1,645 breakages out of a wtal of 3,951
for the year. In Jume only 52 failures were reported. On
the London and North-Western Railway, England, the num-
ber of rail failures in 1898 were twice as many during the
winter months as in summer.

Life of Rails.—The life of a rail is greatly dependemt
on the mature of its composition, its geographical position,
the type of rolling stock, the volume of traffic, and the qual-
ity of ballast.

An 8olb. rail, of s-inch section, laid in a tumnel on the
New York Central and Hudson River Railroad, carried 6s,-
000,000 tons with a loss of -inch of metal upon the head
before it was removed. The loss of metal on the top of rails
on all sections of the tunnel was about twice as rapid as
rails in the open subjected to the same tonnage.

On exposed sections of many railways running along
the sea coast, corrosion due to the action of the sea-air is
very severe on steel rails and fastenings.

The discovery of an effective anti-corrosive cumposition
will be valuable and remunerative, both to the inventor and
railway companies,

It has been recorded that an 8olb. rail was in service
on the Great Northern Railway, England, for 35 years. The
analysis of this rail indicated a very soft rail with high
phosphorus.

On lines with slow and heavy traffic the head of the rail
may have less ductility with slightly greater abrasion resist-
ance than would be permissible for lines carrying a high
speed passenger service. On the other hand, rails subjected
to heavy traffic and high speeds should be of the very best
composition, and improved in their wearing quality, even at
an enhanced price, and every effort made to arrive at the
best scientific disposition of the materials so as to synchron-
ize the life of every section of the rail.

In discussing the wear of rails om curves, Mr. Beaton
states that no comprehensive reliable information has hither-
to been collected on amy of the South African railways, al-
though exceptional opportunities were presented in the way

—

25% head

wear on an

outer rail of
a curve.

“\e“a\,

%

Extra metaj x

e G o 4B s

of an extraordinary abundance of sharp curvature, and con-
sequently the scientific world has been deprived of much
valuable data.

Table Showing Life in Months of 75lb. Rails, A.T.S.F.Ry.
Radii of Curves in Feet.
574 717 955 1146 1433 1010 Eest,
Quter. xail ™ -0 15 24 40 56 72 Months.
Inner rail . . 18 24 48 6o 72 06

Statistics are not compilations for satisfying curiosity;
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but should be of such.practical commercial value as to €%
able future efforts to be directed into more successful chan-
nels, and to assist in correct deductions being arrived at.
When the reliability of statistics is once assured they shoul!

Life in Months of 100lb. Rails on P.R.Ry.

fr. o ft.  ft. fto oft. £t A
Radius 637 717 055 1433 2865 5760 gemlt
Life in months . . 9 14 20 30 60 9o 12

be accepted and acted upon, even if they upset one’s Det
theory, or clash with popular preconceived conclusions.

Fig. 16.

n most
ade 1°

errors

In Europe, where curvature is not so severe as i
other countries, although elaborate tests have been m
connection with determining the wear of rails due t0 L
in curvature, no very extensive experiments are Teco”’
ed in regard to the excess wear on curves in relation to
wear on tangents.

American railways have, however, made some
to arrive at the relative life of rails on sharp curves am
gents. The Aitchison Topeka and Santa Fe Railway
tabulated the approximate times of removal of 751b. rails
the sharp curves on the mountain section of their syste®
particulars of which are given in the above table. 4

Investigations . made by the Penmsylvamnia Railway
this connection have not differentiated between the wear i
the outer and inner rail, the table given above merely
dicates the average wear om 10olb. rails on various radily
der heavy main life traffic. pe %

This table corroborates the accepted axiom that td e
e

attempts
tap”
3 hzs

cess rail wear on a curve varies approximately as the
of curvature 2d

The conclusions arrived at from the experiments ® f
on American railways are that the excess wear on 2 57;,
curve will be about 230 per cent. of the rail wear on 2

. 4 :ndicat®
gent. Tests made on the Northern Pacific Railway 1n'ldi P
nt,

that the excess wear om a curve over that on a tange€
little less than one-quarter of the tangent wear Per
of the curve. It is, however, doubtful if these results ,wl
applicable to the 3ft. 6in. gauge and the type and Wei&

rolling stock on the South African railways. of

There are many important factors affecting the W"’afg,.
rails on curves which might well claim the closer in‘_’ew -
tion of engineers on maintenance of way, and practic? hich
perience and minute inspection is the best school in wfact
to acquire the requisite knowledge. It is a well-knoW? =,

e
that errors of over 8 per cent. from the true curvatur




&

April 24, 1913_

d_“:’esh:;e life of a rail from ome-third to one-h.alf its natural

Bauge t?e Curvature been true. Sirpilarl}f, 1rr.egular1ty in

e Wearr in S}lper-elevation have a dls.turbxng influence om
of rails and on the smooth riding of the track.

€ Writer observed on a 12 degree (478ft. radius) curve,
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was kept of the rolling tons of traffic which passed over the
track.

A similar practice obtained on the Rhodesian Railways,
although in Natal, owing to the rapid wear of rails on 300ft.
curves and 1 in 33 grades, the practice of exchanging the
rails was not adopted, but in some cases side
worn rails were laid on tangents, a practice

which does not give so satisfactory results as
when reversed in their original position or
transferred to the opposite rail in the curve.

On the Cape Government Railways curve
worn rails were not exchanged, as was the
custom on the other administrations.

Sections of worn rails recently removed
| from curves on the South African Railways
are seen in Figs. 10, 11, 12 and 12a.

The table given will serve to better ap-
preciate the value of the above sections of
rails.

On some American railways golb. rails are
removed from the main line after showing a
head wear of 25 per cent. A safe practice is
to remove all worn rails from passenger ser-
vice lines when they show a loss on their
original weight of 8 per cent. on curves and

Fig. 18.

With , .
6‘%im4 Iiches of super-elevation and a gauge width of 3ft.
sion ;J:nt a0 up-grade of 1 in so compensated, that the abra-
Side We € lower rail of the curve was very severe, but 10
deg, 41arf Was apparent on the higher rail, while on a 140
byt witho %) curve, with a similar super-elevation and grade,
Tung: only g gauge width of 3ft. 6%in., the wear on the
he 5 et‘ige of the higher rail was very marked. On am-
to 3ft.l90.rtlon of this curve, where the gauge was widened
ints tomt.},l N0 side wear of either rail was observable. Thlj
Op Ver. © Decessity for allowing liberal «“slack to gauge

s : : g

ele"at arl.) curves, rather than increasing the SUPeT
5. * 35 IS sometimes practised.

a si g 2 : if-

ﬁclllty Single track railway there is the insuperable glf

SCtiog SeCuring the correct super-elevation for both dir-

on a IO

e 0
haj, traffic, thus on a 1 in s0 down grade, g
o

thirty 211? € With 4 inches of super-elevation, a speec
Mock, S DPer hour is permissible with passenger ol &
Wineq ' AMVthing approaching this speed cannot be at-
e up grade passenger train, while heavy i
Sbe zrely reaches ten miles per hour, hence for such_leW
I, therefn v haig an inch super-elevation would be required ;
°levation °r¢, becomes necessary to approximate the super-
for i " 0 aboyt the mean speed of the up and down traims,
II’aXim n? I theoretical super-elevation demanded for i
2 Stee,, . Permissible speed on sharp curves is adopted on
Own 8rade, then undue wheel flange pressure wil
o U4, tho 7 the lower rail by upgrade slow trains. afIt
Deeq ca efore, appear as if the maximum permissible sate
gradiﬁntsmnot be permitted on sharp curves with steeP

It '
::S’s t:rarse the practice on the Central SOuth g African. Ra:)lf'
inr"es ang TOVe side-worn rails from the higher 51dehile
oy Wany, 3% ®Place them in the lower side of the curve, W 7
0 .er. ilnchStances’ when the versed sine of a rail was B s
t;:glnal s_de‘s at the centre the rail was revel.'SEd w2

e heag e of the curve; generally after the side wear on
:?%ds, tlt: the rail indicated a loss of from three to four
ter losine Tail being finally removed from passenger g
@bout 16 per cent. of its original weight. Ths
ViCes of 6olb, rails on 150 metre curves rang®

ord
Tee and four years. Unfortunately, ¢ vec

10 per cent. on tangents, dependent, however,
on certain factors of speed amd traffic ob-
taining on particular sections. Professor Webb describes
some interesting tests conducted on the Northern Pacific
Railroad, regarding the wear of rails on curves. The figures
obtained indicated that the rail wear is comparatively small
during the first half of the life of a rail, and that the rate
of wear grows in geometric ratio, especially so om sharp
curves. This may possibly be due to the wear of the rail
conforming to the outline of the wheel tyres, causing an ac-
celeration of the abrasion on the runming face of the rail
through the close contact of the knuckle of the tyre

The average yearly loss in weight in lbs. of five rails
on the outer side of a 10 degree curve (578 ft.) on the North-
ern Pacific Railway, extending over a period of five years,
showed the following results:—

1st 2nd 3rd 4th sth
year. year. year. year. year.
ldss in' 1bs., - 10.83 0.55 7.5 11.65 16.55

The tests were made over a variety of kinds of steel,
each rail having lost a little over 8 per cent. on their weight,
and are described as ‘‘badly worm,” yet mot actually re-
moved from the track.

Remarks.—Nos. 1 and 2 are still in the track, having
done 54 months’ service to date.

Nos. 3, 4 and 5 were in the track for 47 months, on
higher side of curve, then turned end for end in their orig-
inal side of the curve, and finally removed from the track
after 17 months’ service on their new runming face, after a
total service of 64 months.

Nos. 6 and 7 were removed from service at the end of
the above periods.

Nos. 10 and 11 represent the wear on rail after a period
of 215 months, but were left in the track until 1912, a total
service of 240 months, but no record was kept showing the
wear after final removal from the track.

Figs. 16 and 17 represent the photographs of a section
of an 8olb. rail from the Boven Deviation. This rail is from
a 410 ft. radins curve 1 in 7o grade. It did service in the
high side of the curve for 35 months, and was then changed
over to the low side, and finally removed from the track
after being 17 months in the low side of the curve owing to
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the excessive ‘“fraying’’ of the new running edge, so clearly
shown on the photographs.

A mumber of rails by various makers, and collected
from different railways in England, showed very little de-
terioration or wear on the top of the rail. After a service of
an average of sixteen years, and having carried an average
of 100,000,000 tons, the head wear only showed a little over
¥-inch on average.—(Vide Proceedings Inst. C.E., Vol.
CXXXVIE )

Fig. 21.

Forty-five per cemt. of the rails on the London and
North-Western Railway broke after carrying between 25,000,
000 and 50,000,000 tons of traffic, while only 17 per cent.
failed after carrying between 50,000,000 and 100,000,000
tons.

It is, however, very difficult to say what internal deteri-
oration takes place in rails from ‘‘fatigue’” of the metal, or
what brittleness is developed by the cold hammering of the
wheels ; therefore, loss of weight or severe abrasion of sur-
face cannot alome determine the limits of the usefulness of
a rail. On the other hand, the Colonial maintenance engi-
neer has not the mecessary apparatus at hand to accurately
determine the various factors affecting the durability of a
steel rail; he must, therefore, for the presemt, at any rate,
fix the limit of its usefulness by its loss of weight or other
visible physical defects which renders it unsafe for use in
the track. )

In conmection with the excessive wear of rails on curves,
more attention might be devotéd to this important matter,
and it would well repay maintenance engineers to give the
subject closer scrutiny and more scientific study, with the
view of elucidating the relative life of a rail and its resist-
ance to wear in varying degree of curvature, gauge, and
super-elevation, as any accurate data obtained in this con-
nection would undoubtedly form a valuable asset to track
economics.

Improved Rail Section.—The first thought suggesting a
remedy for excessive rail head wear is to increase the area
of the metal subjected to the greatest wear, and such a pro-
posal has heen submitted for discussion by Mr. W. S. Pot-
ter, of the Manganese Steel Rail Company, New York, whose
suggestion consisted of the addition of more available head
metal and increasing the thickmess of the base by the ad-
dition of fillets between the web and base.

The section shown in white outline, is an American golb.
rail, the shaded areas indicate the proposed additional sec-
tion which adds 15lbs to the weight of the rail, while the
heavy dotted line on the head of the rail represents a loss of
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25 per cent of metal on the head of a worn outer curve rail-

As side-wear on curves is much in excess of on stl’%ighfs_’
Mr. Potter’s suggestion is not quite practicable, as 1t
volves a redundance of head metal on tangents, or else 2%
cessitates having different depths of rails on curves and t‘}n'
gents, with the attendant objectionable joggled junctwn
fishplates.

The additional area in the fillets of the web of Mr. POt;
ter’s rail also appear somewhat excessive, as the bulk ©
failures in the web originate where slots are provided in pe
base of the rail for spikes—presumably to stop creep/c“il
ting motches for spikes in the edges of the flanges of 212
is mot good practice, knowing how sensitive steel is to

. . 3 ost
detrimental form, of which the angular shape is the m
aggravating.
_——
! . 10
1| 2 "3 4 5 3 1 8 9 |
8 Rodius | Grade | T: Original | Loss | Which | Gross Leog
23%| Name of Railgay. of com- - o weight | “of | leg Rolling | ico
g% £ curve | pen- Rail. of weight | of curve Toad
$83 and sated, Rail per |removed passed
3ug (cant). lineal | from. over
yard. it ’fi’ -—
an
No. Feet, Ibs. | Ibs. In lg;°°° b
(ins.) 3 Buser®l
1 | “Boven Deviation 478 |1in66 | BSS. 80 23 | Higher .
' Eastern Line .. £ (‘47'% T e 5 Al 380 ?'
3 | Transvaal 410 4 80 Higher | 800 i
Ditte et vl R H dimnod L { Higher m | 4
4 | Ditto .. os o 41*0' } 1in 70 3 80 6} { ‘}Fg:e: 250 :;
Ditto) s o5 . o 41°) ighe! 1
B Dikla 535, \n- S ;4:*0; AREXLE B 80 6 {l}:!g;l:: % iz*
itto .. ot i ) 18
6 |( Natal Main Line ..) ag’o' 1in30 7 80 ‘| 43 -fLbwer 900 1
: A CT
7 |l Ditto .. .. .0 3000 |1in30| 80 74 | Higher | 640 i
) y
8 I Eu'.errl\ Line Trans- 500 | 1in50 | Z.A.8.M. 60 41 Higher ¥ 5
vaal. 7 s ) .
9 |{ (Low Velty 500' |1in60| 60 6, | Higher sf — e
4") wer
10 |( O.F.8. Main Line .. %% |1ms0 | car. 60 3 | Higher .22: o
31) ; cer
11 || Donker's Poort i 10| .. 60 3 | Higher || o
.f (s% 8 123 -|jHighér k. { 5
2 ) Newissintivo . [ ) [PEFINEGR | g0 [ oy [Tower | v
128 1 (5 | 1in 33 | B.§.8. 1 e | =

South African Railways. o of
Table Showing Details of Grade, Wear, etc., on secti®
Worn Steel Rails.

The suggestion of increasing the area of the
a small extent between the web and the base, is,
worth further investigation, as many rails fail at these
before other sections are exhausted. t&l

Fig. 13 shows the present prevailing 8olb. stamd"ud s i
rail of American railways, with the old section of the “ o5
can steel Solb. rail super-imposed thereon in dotte dot“d‘
Fig. 14 shows the B.S.S. 8olb. rail super-imposed 1
ke on the esisting standard: Solb. xail of . the i
Railway Engineers’ Association.

The American Railway Engineering Association has
served ‘“‘a difference between rails of different mills e
the sections and chemical compositions are practicd el
same,” and has consequently deputed steel experts to
mine by actual tests which of the leading steel manut?
ers turn out the best rails. L a9 5

The figures 18 and 21 are reproductions of phot'ogr s
taken of a womn-out 78lb. rail from the Natal Mai o ige
Mr. Chas. G. Bateman, Assistant Superintendent O* '~ df
tenance, quotes the life history of this rail as follows* gt
was laid on straight about 1808. Removed from i jledr
and put in high side of 500 feet radius curve at 42 ¢
on the 6th December, 1908 ; taken out from high Slfie on he
curve on 2nd November, 1910, and was relaid agai? i fott
oth of the same month for relaying low side of 3 uﬂ&&t
radius curve at 40% miles, ‘Satan’s Hole,” and broke * g
combined train on the sth August, 1912, when it was SME'
ped. Grade 1 in 30, and trains usually negotiate this

o
0
T
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f .
alrilsyr;teadﬂ}h Loss of weight, 13 lbs. 5 0zs. per yard.”
N impzesems a loss of about 17 per Cent. which is some-
A WiHXCQSS of the recommended maximum. :
close i > therefore, be seen how im.portamt 1t‘ is to give a
on rajjg 'Obser\,ant study to everything aﬁectu?g th‘e wear
Dectiop ’wﬁlh ’Order_to eﬁect every economy possible in con-
Sive comstit a unit which is far and away the most expen-
E Uent part of the permanent way.
ly cle::nthfrom th.fsSe meagre notes it must appear man.ifest-
€0ginee, 3t a wide field of research is open to the railway
b cm connection with the problem of the steel rail,
Wil ;reful Investigations of a pIaCtIC?.l or sc1ent1§c na-
rto € welcomed as an effort to assist in solving a
> Meglected factor which reflects so materially on the
'eal functions of railway engineering.

tllre
hithe
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GOVERNMENT HEARING ON THE GRAND
RIVER CONTROL.

Wednesday, April 16th, at 10 a.m., 2 delegation
a hearing from the Ontario Government On the
; of the control of the Grand River. The Govern-
P“‘blic Vas represented by Hon. Dr. Reaume, Minister of
ang p orks; Hon. Mr. Duff, Minister of Agria‘llture;
son, '3 Pattinson, M.P.P., Mills, M.P.P., and Richard-

n
receivE gl

Qestioy
Meng

The e g )
all ;¢ delegation was a large one, representatives from

Fergue Municipalities along the river, from Dunnville to
MS’ being present.
1385 "
River I I. P, Jaffray, of Galt, the President of the Grand

for MDProvement Association, in presenting his argument
thloug'vemment action, said that the Grand River valley ran
Droyiy.. °D€ Of the most thickly populated sections of the
turiy. * a0d also one of the most important in manu'fac-
He g, agriculture, and general interests in the Dominion.
entEd 4 th.at delegations had been approaching the Go;:
4 o nsturmg 'Ehe past twelve years. The ﬂoodﬂ l‘livenv:as
dmndli‘ng. antly increasing, while the low-water flo
b W;, . Jones, City Engineer of Branltford,. spoke of
mmigk' done on the river by the Hydro-Electric Power
o Wosmn last year, and of their recommendation that
2 as i should be continued on a more thorough scale
the C i g.et all data and designs required. He added that
TMoject Mission should be requested to fully report on tﬁe
: " '€ spoke of the large expense incurred' by the
i far rantford (over $100,000), and flood protection was
om satisfactory.
err, of Fergus, spoke of
Ot reservation of large size
‘ ! > Of the head water areas of
IIEVing‘t}‘lN. i Breithaupt presented his 1€
ot is ¢ Government should take action, an
% Valflven at some length in this account, 2
able data on the Grand River. N
On. Dr. Reaume stated that he was strongly lmé
th the urgency of the case, and would recommen
L rivemem action, He'suggested that municipalitles. along
Q&rry 0!:. shoulq contribute a part of the funds required t0
by The fgif investigation. ' |
}“ys o w. Elwmg data on the Grand River \Z;:
B ey, Breithaupt, M. Inst. C.E., 10

Taj
;ssemiaunage area of the Grand River, 2,600 94
SSter Y the central part of the peninsula of ;om; 5
aerth’ Xt tario; parts of the counties of Ger’H Dl:jlin:ané
hq the ord, Norfolk, Halton, Wentworth ;ngrani. e

Whole of Wellington, Waterloo an

the desirability of 2
on the waste land, or
the Grand River.

asons for be-
d his argu-
s it gives

Goye

rnme
llea_,.]y So

presented
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square miles,
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drainage area is wide, and of largest expanse along the
upper part of the river. The Conestogo branch rises also
on the head plateau almost as far north as the main river.

Total fall of the river from the head plateau of its rise
to its outlet into Lake Erie is over 1,100 feet.

The head water plateau was originally largely swamp,
probably to the extent of 400 square miles in area or more.
During the last fifteen or twenty years especially this
swamp area has been cleared and drained. Run-off from it
is now very rapid at times of snow melting and heavy rain-
fall, whereas formerly it was slow and snow melting was
greatly retarded. In consequence spring floods of the river
have greatly increased.

Tributaries of the main river in their order from up-
stream are the Conestogo from the west, the Eramosa-Speed
from the east, and the Nith from the west.

Precipitation, rainfall and snowfall are not definitely
known in the watershed of the Grand River. There are but
few observing stations. From other stations and from
partial records it appears likely that the total precipitation,
rainfall and snowfall in the upper part of the watershed is
35 to 40 in. or more, whereas on the lower part, which is
also narrower, the annual precipitation is somewhat less.
There are no data on run-off, but it is safe to estimate that
for the head-water area it amounts to Iz in. or more per
annum.

There are various methods of flood contrel of a river.
Deepening of the channel and the construction of dykes
along the banks allows a large increase in the volume of
the water passing. Another method is to raise the general
level of the banks which are to be kept above water. All
such methods are palliative only and benefit the immediate
Jocality only. A much better method is to remove the cause
of floods by impounding near the sources. It is apparent
that this method is not applicable to all rivers. Certain topo-
graphical conditions are essential to its success, as also
definite general conditions of the drainage area. Impounding
must be at locations where a large part of the flow of the
entire river can be arrested, and for a reservoir the valley
must contain an extended basin with high enough banks
and a reasonably narrow neck, again with high banks, for
the construction of a dam.

The only possible method by which uniformity of flow
or an approach to such uniformity, can be secured, is by
storing surplus waters in seasons of flood and releasing
them in seasons of drought. It may be stated that as a
general rule a sufficient amount of storage can be artificially
created in the walley of any stream to rob its floods of
their destructive character, but it is equally true that the
benefits to be gained will not ordinarily justify the cost.

The determining factors in the control of the flow of a
river by storage are:—

(1) The flood flow of the river.

(2) The amount of sustained flow, for low-water period,
that can be provided for. And further:—

(3) The cost, including the value of the area flooded
as compared with the benefits to be derived.

(4) The situation of the storage basin: whether it
can be placed so as to have enough contributory drainage
area and at the same time properly control a sufficient
length of the river to, make it worth while.

- (5) The character of the water to be impounded,
whether it is clear or so charged with sediment that silting
will unduly shorten the life of the works.

From general indications it appears that the Grand
River is peculiarly well adapted for storage control, and
that the required works can be carried out at a cost to make
them well worth while. Before definite conclusions can be
drawn, however, it is necessary that much more detailed
and extensive examinations should be made.
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Observation extending over many Yyears confirms that
all larger Hloods come primarily from the head-water area and
extend the length of the river, as naturally occurs by
reason of the wider expanse of this area and the greater
precipitation there It is evident, therefore, that control of
the yield of the head-water area will enable prevention of
the destructive crest of the flood throughout the length
of the river, as also reasonable maintenance of sustained
flow for the whole river. Land condemnation for reservoir
sites will be comparatively moderate in cost. The drainage
area of the main river to the outlet of the Conestogo branch
is approximately 460 square miles, while that of the Cones-
togo branch is approximately 330 square miles. A storage
basin of sufficient size located on the main river a short
distance above the outlet of the Conestogo, another smaller
one on the main river above Fergus, also a considerable
storage basin on the Conestogo branch as near its outlet
as may be—these three basins with a total dischargeable
capacity of, say, 2,500,000,000 t0 3,000,000,000 cubic feet,
would, it is estimated, suffice to catch the destructive part
of any flood, and would have enough contributory drainage
area to give a sustained flow of 400 to 500 cubic feet per
second below the outlet of the Conestogo branch. Storage
also on the Eramosa-Speed and on the Nith tributaries could
not only materially better this result for the main river
below their respective outlets, but give required flood pro-
tection to the large population centres, especially on the
Speed, as well.

The definite data to be obtained are:—

Extended records of rainfall and snowfall at various
points throughout the drainage area, and particularly on the
head-water area.

Continuous stream-gauging at a sufficient number of
points in the main river and branches to determine the
run-off factor, as also rapidity of run-off.

Full topographical survey of possible storage basins
and examination by test borings of dam site for each basin.

Delimitation of the upper river drainage area and of
the head-water areas of the branches.

B

BRICK PAVEMENT SPECIFICATIONS.

The American Society of Municipal Improvement has
published standard specifications for brick pavements as
adopted by the society at its last annual convention. An in-
teresting paragraph of the specifications is that the brick
shall not lose of their weight more than 22 per cent. when
submitted to the rattler test.

Samples of brick of uniform shape and appearance are
required to be taken from each car (estimated at 10,000
brick). Brick having defects that would cull them shall not
be used. Three grades of samples shall be tested—one of
the softest, one of the medium and one of the hardest burn-
ed. If all of the tests overrun 22 per cent. loss, the car shall
be rejected. If one or two of the tests overrun, another test
of said grade or grades shall be made. Should only one of
these tests overrun 22 per cent. loss, the contractor may cull
said grade, provided they do not exceed 10 per cent. of the
amount of the brick in the car, and deliver the balance on
the improvement. Otherwise the whole car will be rejected.
In order to prevent the continued shipments of inferior brick,
only two cars of two separate shipments of any make of
any brick will be tested. Should they fail to meet the re-
quirements stated above, said make of brick will be rejected
for this improvement,

Among the cities which permit no more than 22 per cent.
loss by abrasion are Baltimore, Grand Rapids, Akron, To-
ledo, Newark, Philadelphia, etc. Only 21 per cent. loss is
allowed by Chicago, Indianapolis, Canton and Columbus.
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MODERN INDUSTRIAL LIGHTING
SYSTEMS.

That the Tungsten lamp has already become the P&
manent standard illuminant for mills and manufaCt“ffng
establishments is the opinion of Albert L. Pearson, electr™ .
engineer, of Lockwood Greene & Co., as presented 12 i
recent paper read before the American Society of Mechan?
Engineers at the Boston Engineers’ Club. The followis8
remarks are taken from this paper:—

n or Clearness

For certain work in which line distinctio - <ite
qulsl 2]

in combination with wide diffusion is the prime ¢
the mercury arc is a close competitor. One princip
jection to the mercury arc, however, is the entire lack

red light waves in its spectrum. A fluorescent reflect s,
which will supply to a certain extent these missing fed r?eys;
makes the light more natural and at the same time ik
objectionable. On the other hand, the Tungsten lamp g g
a nearly white light, approaching the ideal sunlight. .Its b

efficiency and ready adaptation to varying internsifcl'e‘S anit-
partly account for its adoption as a standard lighting u

In addition to providing a suitable form of lam® z
great deal of attention and careful study is now given 18
proper arrangement of the lighting system itself.
should be arranged to give uniform illuminatio.
working plane, avoiding shadows as far as possiblés
paying particular attention to the requirements of each ‘a
chine and each operation. White walls and ceilings % g
vantageous, and add to the effectiveness of any Hghtl
arrangement, With modern individual drive it is POSSiCS
keep the rooms clearer of belts and shafting than wit
mechanical or group drive, thus benefiting the lighting . of
tem. On account of glare, low, exposed units shou l;ef
course, be avoided wherever possible, and in places i will
lamps hung low down are necessary, reflectors Whi€
entirely conceal the filaments should be used. Insuc E!
a few lamps well placed close to the ceiling will overc®
the effect of light and darkness.

n at

eterlﬂined’

The position of lamps should be carefully d be

both as to spacing and mounting height. Mr. Pearso?
lieves that each problem must be considered by itself. a
says that no general rule can be given, even for plants do
the same work, as changes in layout will greatly aﬂ‘f‘t of
system of illumination, but that in general the h‘f‘g he
the lamp above the floor should be such that, with i
spacing available, the lines representing the angles © o5
mum illumination with a given type of reflector Wil

at the working plane.

eﬂ
The amount of light and the arrangement of lamps dg!
pends also upon the nature of the work and the char? fot
of the machines. Good lighting should provide sai€ ys
employees, better sanitary conditions, and, in many aTho
better quality of work and increase in productivity: e
best lighting should be provided for the most Pa‘rgg of
processes. -In places where good light is not requifl '011517
where it is used for a comparatively short time, © the
it is not necessary to invest as much for this part © gef
equipment as in places where light is required for 1o?
periods or is depended upon for quality in the work.

A +yoqril
The day of working out a lighting system arbitrarily

so many watts per square foot of floor space or SO o
foot candles fis passed. A study must be made of th¢ 000"
ditions and a layout designed which will prove'bofh
nomical and give the best illumnation. The
systems also should be designed to secure as 800
regulation as possible and circuits arranged to elim1
of power for lighting any sections not in use.
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BOOK REVIEWS.

The i
Elements of Chemical Engineering. By J. Grossman,
‘A., Ph.D., F.LC., with preface by Sir William
illamsay.’ K.C.B., F.R.S. Cloth; second edition; 50
Ustrations.  Price, $1 net. Charles Griffin & Com-

Dany, London, Eng.
tis Reviewed by J. watson Bain, B.A.Sc.”
& Ny & Matter of common remark that the superintendents
uniVerSit Of our factories are being drawn from the ranks of
s ica y‘ 8raduates, and this is particularly true in the
ticeg ip iHldustries. After a more or less Jengthy appren-
8ooq o D the laboratory and in the factory, the man with 2
uf“ally dnlcal training and a sufficiency of common sense
A iev(ﬁops into a valuable official, and the rapidity
& ra  this end js attained depends Vvery largely upon
i!)pal'atusaF Which a familiarity with routine operatioxlls and
ments em IS acquired. In the school or university the instru-
of. Ss Ployeq are small and easily handled, while the use
i c°1'r:§d porcelain overcomes the difficulty of dealing
g & mswe liquids, The college graduate then, on enter-
g x’r%lems anu-facturing field, finds himself confronted by new
:}iat fal, :, hlc? ?ris-e in the handling of large quantities f’f
ise % eavnd it is here that valuable time 1S often lost “T
s g, o P with changed conditions. To the chem

Whe 10 findg p; :
0:0 hag nots himself in such circumstances or t0 the studen;.
‘e Yet graduated, Dr. J. Grossman’s “ElementsDz
e. .

l(:'?ssman I;gmeering” will be of great assistanc
wh‘oratory an(sl set himself to bridge the gaP betw 3
ne:ch ealg .the factory, and has produced 2 short' treatis :
Dar; The co‘:gth t.he subject in a clear and interesting m::.
Rgy, tus With Parison of the simple forms of laboratory ;
th.zel fashiOn their factory equivalents is emphz}sued mto
BStruct; and assists materially in acquiring ideas as
3 .on on and uses of the latter. The author draws
o °‘1t1nually to the differences between an operation

Gy &d o b
hai? on 5 1:t on a small scale in the laboratory and s L2
hlu ley]y, T8¢ scale in the factory; such emphasis deserves
% Nderg w;_ommendation in wview ' of )thei not infre‘qu'ent

3 lich arise from a lack of appreciation of this im-
Stl]’]ctioh'

e ch
e a ] - .
to . PT on technical research is particular

e i t
\t- Young students and will suggest t© him tha

'er . ASSO(:‘ »
S 1a . 1-
i lty o ote PIOfCSSOr of App]ied Chemistry at the Un
Tonto,

een the

Ttan

ly valu-*

manufacturing materials are not pure, that the solubilities of
his ingredients are important and that careful experiment
must be carried out in the devising of a factory process. The
actual design cannot be treated in a volume of this size, and
the student is referred to the more extended literature deal-
ing with this phase. The fact that there is no other short
treatise in English which covers the same field will make this
book a welcome addition to the library of the young chemical
engineer.

The illustrations are numerous and well chosen, while
the author advises his readers to make a collection of cata-

logues and price lists.

[4

Electrical Machine Design. By Alexander M. Gray, B.Sc.,
Assistant Professor of Electrical Engineering, Mc-
Gill University, Montreal. Publishers, McGraw-Hill
Book Company, 239 West 39th Street, New York.
Cloth; 500 pages, with illustrations and charts.

Price, $4 net.
Reviewed by J. A. Johnson.®

In the preface to this work the author states: “The study
and design is of the utmost importance to all students, be-
cause only by such a study can a knowledge of the limita-
tions of machines be acquired.” A statement of this sort is
very apt to be made by specialists who happen to hold pro-
fessional positions, Each one seeming to believe that his
own particular subject is the one really essential one. If
they all were allowed to have their way students would have
to devote their lives to preparing for their life work. It cer-
tainly is arguable, that engineers would do better to have a
knowledge of the limitations of machines; that, in fact, the

s in design comes from the demands of those big-

prog Tes.
f ma-

minded men who know nothing about the limitations o
chines, but do know what they want and keep after it till
somebody finds out that the so-called limitations are no

limitations after all.

The book is of approximately 500 pages divided into four
sections and forty-nine chapters. The four sections are re-
spectively of direct current machinery, alternator and
synchronous, polyphase, and induction motors and trans-
formers. The method followed is, as to each section: First,
the consideration of the theory of operation followed by a
description of the types and forms of construction; considera-
tion of characteristics of performance, procedure in design
and typical specifications; the latter would stand consider-
able improvement, especially as to form. Mechanical design
is not gone into except incidentally. One chapter only is
devoted to the consideration of a few of the fundamental me-
chanical problems,

The author states that the work was compiled as a course
of lectures. Its value as a text-book would seem to be con-
fined pretty largely to the use of special students of design,
as it seems rather too voluminous to find a place in the regu-
lar course for all students, except at the expense of time that

e
* Electrical Engineer, Ontario Power Company, Niagara

Falls, Ont.
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would be more profitably spent otherwise if broad-gauge,
open-minded engineers rather than specialists are the object
of the trade.

Building Construction and Drawing. (Elementary Course.)
By Charles F. Mitchell, Lecturer on Building Con-
struction to Regent Polytechnic, London, Eng.;
Head Master of the Polytechnical School, assisted
by Geo. A. Mitchell, A.R.I.B.A. Cloth; 472 pages;
7% 4% inches; about 1,100 illustrations; eighth edi-
tion; by D. VanNostrand & Company. Price,
$1.50 net.

The book aims to give with conciseness and accuracy a
statement of the principles which should govern the execution
and building work. The authors wish it to be equally valu-
able as a guide for students engaged in building. The con-
tents comprise of fourteen chapters including Instruction to
Beginners, Brickwork, Masonry, Girders, Joints in Carpen-
try; Floors, Partitions, Wood Roofs, Composite Roofs, Iron
and Steel Roofs; Joinery Plumbing, Slating and Tiling,
Building Quantities, and Memoranda. A few exercises are
included in each chapter, and the appendix contains an index
and treats with the Examination Papers and Syllabus of the
English Board of Education. It contains the subject matter
of previous editions carefully revised and subjects not hither-
to treated or emphasized are: Isometric Projection, Mono-
lithic Brickwork, Bonding of Brick Footings, Hollow or
Storm Walls, Facing Bond, Fixing Bricks, Example of Face
Jointing in Masonry, Polishing of Marbles, Calculations of
strengths of Timber Pillars, Expansion Joints for Girders
and Trusses, Quotations from the L.C.C. General Powers
Act, 1000, Prevention of Dry Rot, Relative Position of Mem-
bers in a Typical Roof, Ferro-Concrete for Roof Construc-
tion, Description of Door Hinges, and the New Rules (1910)
for the Admeasurement of Slating and Tiling.

The present issue is the eighty-seventh thousandth which
speaks for itself as to its usefulness and appreciation by
those interested in building construction.

Building Construction.—A text book on the principles and de-
tails of modern construction for the use of students
and practical men (advanced and honor courses). By
Charles F. Mitchell, Lecturer of Building Construction
to Regent Polytechnic, London, Eng., Head Master of
the Polytechnical School, assisted by Geo. A.
Mitchell, A.R.I.B.A. Seventh edition revised and
much enlarged; 885 pages; 8oo illustrations; cloth.
Price, $2.50 net.

The authors state that since the publication of the sixth
edition considerable advances have been made in knowledge
of building materials and methods of construction, thereby
rendering it necessary to again revise and amplify and bring
their book into line with current practice. Calculations have
been rechecked; fresh examples added, and the text revised,
and neither labor stinted nor counsel disregarded to make
the new edition deserving of the approbation bestowed upon
the former issues.

It contains 28 chapters. The chapter subjects are: Limes
and Cements; Concrete; Asphalt; Plastering; Stones;
Bricks; Tiles; Terracotta and Stoneware; Iron and Steel;
Timber; Paints and Varnishes; Glass; Foundations; Brick-
work ; Flues; Fire-places and Tall Chimneys; Masonry;
Carpentry; Half-timbered Work; Pillars; Columns and
Stanchions; Graphic Statics; Girders; Fire-resisting Con-
struction; Reinforced or Ferro-Concrete; Joinery; Stairs
and Hand Rails; Sanitation Water Supply; Hot Water Ap-
paratus and Ventilation ; Electric Bells and Lighting.
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A . . o
The effects of the London County Council regulations

connection with skeleton framed buildings, and of those ,pr;
posed to be adopted by the council with regard to bulld}’?ng
of reinforced concrete, have entailed the complete re’Wrtl;:ese
of the chapters dealing with these subjects, and as v
regulations may serve as models of their kind it has
thought desirable to give their text in full.

Due note has also been taken of the revised rePorCtoz_
the Royal Institute of British Architects on Reinforcﬁd L
crete, as well as of the recommendations of the Distrlct, s
veyors’. Association and of the recent work of the Engl?
ing Standards Committee. .
(o) d(’.’-i‘:ﬂbe
lustra®
ble froﬂ‘

Throughout the book, the endeavor has been t
the essential principles of good construction and to
them by typical examples selected as far as poss!
actual practice. . pook

No further comment is needed on the merits of thiS
than the fact that with the present issue it will have red
a circulation of 52,000.

D

{lbur 0%

By ki Col]ege:
inches!

d Ne¥

A Handbook of English for Engineers.
Sypherd, Professor of English in Delaware
Flexible leather cover; 314 pages; 4X7
Scott, Foresman & (Company, Chicago 3aF

York. Price, $1.50 net.

this
The author’s aim and hope that the contents of o

book should be “of practical assistance to engineers lno 1¢
lege classes and the early years of professional life” sho
most certainly be fulfilled. He has apparently, in prepasﬂb'
the book, carefully read the available literature on tB° 1o
ject and been painstaking in partly compiling and selec

from same. The book should be very useful in highe®
gineering classes and will doubtless find a place s
shelves of many engineers.

ev

the

ith
The book contains five chapters, dealing re‘specti\{ely wle‘
General Problems of Engineering Writing, Mechanlca.ting,
tails Common to the Various Forms of Technical WE jcal
Business Letters, Reports, and Articles for T€¢
Journals, ol
The first chapter touches on the problems of tech? b
writing. In the second chapter directions for the us€ g o0’
breviations, punctuation marks, capital letters, etc. 0
gineers desirous of strengthening their English thes®
chapters are likely to be most serviceable.

The third chapter, on business letters, briefly states :l:;
main principles governing successful. business corres heré
ence and supplies examples of good and bad usage: | e
is, however, no mention of methods of drawing spec®
phasis to points under consideration.

ent 1
The fourth chapter contains a systematic treatms ¢
rhetoric of engineering reports. The author discuss® (2

. . f lly the
general essentials of reports; then gives more It ok

quirements of reports on tests, reports on inspection
and periodical reports, with examples of each kin.d- L
The fifth chapter deals with articles for technical Jour'cle"
He divides his subject into short articles and longer ar alr
including under the former editorials, summaries .aﬂs.
stracts, book review and explanations of new inventio®™

v/
It is a book dealing with a subject important tonf’cauy
engineer, and which in the first efforts to become t€€ 2 e
proficient is often sadly neglected by them. Many '?:aP
gineer, capably equipped technically, is sadly han.dlt ‘
for advancement in his profession by neglect of  J9%° Tl
niceties of rhetoric as this book brings out. It WO“} ubj,ec‘
for those who have not given much thought to this A
to possess themselves of the book.

als

sﬂch' .
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PUBLICATIONS RECEIVED.

Bureg

i AAB0
Dages, Bulletin No. 45. 3

U of Railway Economics.
M A(.idress, Washington’ D.C.
Healthumc'pa' Bulletin. Issued by the Ohio State Board of
M: wColumbus’ Oth VO]. 3, Noinr
Healg, /P21 Bulletin. Issued by the Ohio’ State Board of
l||, »Columbus, Ohio. Vol. 3, No. 3. ;
Tesuminating Engineer. Special gas centenary number.
) S, 32 Victoria Street, London, 'S.W.
Da :"al Statistics for 1912, 111 pages; issued by the De-
M At of Railways and Canals, Ottawa, Ont.
Clety ;mtob.a Engineer. Published by the Engineering So-
R Ee University of Manitoba. 80 pages.
e e .
A SOUrces of Tennessee. April issue. Published by the
cological Survey. Address, Nashville, Tenn.
eta| . ;
gerg Allurgie, Journal published by the Society of En-
Co and Industries, 20 rue Turgot, Paris, France.
Pages Mmissioner of Works’ Report.- Seventh report. 27
R‘ ddress, Department of Works Office, “Toronto.
e
Jergg, "'t Of Commissioner of Public Roads, State ofl New
lnustr;tz‘;ar ending 1912. Cloth; 6 x g inches; 160 Pages;

\l,\(;o g:gi::"sitﬁ of Wisconsin. Bulletin .of summer session.

ls°°n‘sin: Ssued by University of Wisconsin, Matheson,
the A;:::ca" Society of Mechanical Engineers. Journal c;f
New YOrkyCiffyr April, 1913. Address, 20 West 3oth Street,
iy eme:'c.a" Institute of Electrical Engineers. Proceedings
New ‘Yorkc:l(?ittyy’. April, 1913. Address, 33 West 3oth Street,

Am :
the ro:"ea'n Society. of Civil Engineers. March issue of
S7th g, cedings of the Society. 620 pages. Apply 220 et

' lr"eet’ New York City. ¢
Departr:anon. (Part of Part VL.). Annual repOl'.t of the
123 Da,g:‘nt of the Interior for year 1912, together with maps.
& 5 ddress, Ottawa.
(Bul]:et'i.::'I Foms“’r, by E. J. Zavitz; Professor of
Agl‘icultu‘ 0. 209) ; 30 pages; issued by the Depar

A €, Toronto, Ontario.
g ®rican Waterworks Association. Proceedings of the
Divin’ nrfual Convention. Apply to the Secretary, J.

47 State Street, Troy, N.Y.

Den

ar

II‘_I"va o tMent of Mines. Annual re :

e Workstla’ 1912, Prepared by the Commissione
ou and Mines, Halifax, N.S.

3 Q

gn No. "d Cas Wells Through Workable Coal

Wreay ofs' _BY G. S. Rice and O. P. Hood.
Sum, ines, Washington, D.C.

for r:‘ Ay of Gommerce and Finance of the United

Ix’°~‘itic Coary, 1913, Issued by the Bureau of Farm an
Bons Mmerce, Washington, D.C.

""%lnn, i aaos Rulings of the Interstate Commerce G;Im

54 ISSue ulletin No, 6; cancels and includes Bulletin No.

pri] i DG

Rew » 1913, at Washington,

:h t“f:w and Expenses of Steam Roads in the unl::

Pectq, Oneoomber, 1912. Bulletin No. 40; issued BY

o Mmerce Commission, Washington, D.
:)ndi!lg Fraphic Boarq of Canada. Eleventh report for year

; the
€ba Une, 1912, e annual report of
Ttmep, A supplement to th 2o pages:

of Marine and Fisheries, Ottawa.

Forestry
tment of

ort for Province of
4 r of Pub-

Beds. Bulle-
Issued by the

states
d Do-
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Ignition of Mine GCases by Filaments of Incandescent
Lamps. Bulletin 52. By H. H. Clark and L. Ilsley. Issued
by Department of Interior, Bureau of Mines, Washington,
D.C. )

Patents. Illustrated official journal of patents for Great
Britain, April 2, 1913. Issued by the IPatent Office,
Southampton Building, Chancery Lane, London, W.C
Price 6d.

Patents. Illustrated official journal of patents for Great
Britain, March 19, 1913. Issued by the Patent Office,
Southampton Building, Chancery Lane, London, W.C.
Price, 6d.

Apparatus for the Exact Analysis of Flue Gas. Technical
paper No. 31. By G. A. Burrell and F. M. Siebert. Issued by
the Department of the Interior, Bureau of Mines, Washing-
ton, D.C. -

Report of Board of Commissioners, Water and Lighting
Department of the City of Harrisburg, Pa. Twenty-fifth
annual report, for 1912. Apply, Commissioners’ Office, Har-
risburg, Pa.

Metal Mine Accidents in the United States for the Year
1911.—Technical Paper Number 40; 54 pages; compiled by
A. H. Fay, Department of the Interior of the Bureau of
Mines, Ottawa, Ont.

International Geological Congress. Second circular,
Canadian edition of the programme of the coming meeting
of the International Geological Congress, in Canada, sum-
mer of 10913. 45 pages. Apply to the secretary, Victoria
Memorial Museum, Ottawa, Ont.

—————e———

CATALOGUES RECEIVED.

Corrugated Pipe Company.—Thirty-page catalogue, 8 x 5
inches. Address, Stratford, Ont.

American Locomotive Company.—Bulletin No. 1,012.
Mikado type locomotive built for Chesapeake and Ohio Rail-
way.

Goncrete in Farming Improvements.—Sixteen-page pam-
phlet, published by the Canada Cement Company, Montreal,
Quebec. :

Castings.—A reference for buyers of foundry equipment
and supplies; Vol. 12, No. 1. Published by the Gardner
Printing Company, Caxton Building, Cleveland, Ohio.

Chicago Giant Rock Drill, Tappet Type.—Bulletin No.
137. 16 pages; illustrated. Published by the Chicago Pneu-
matic Tool Company, 1010 Fisher Building, Chicago, Ill.

Chicago Giant Rock Drill, Mountings.—Bulletin No.
138. 10 pages; illustrated. Published by the Chicago Pneu-
matic Tool Company, 1010 Fisher Building, Chicago, Ill.

Chicago CGiant Rock Drill, Appurtenances.—Bulletin No.
139. 16 pages; illustrated. Published by the Chicaga Pneu-
matic Tool Company, 1010 Fisher Building, Chicago, Il

Dolarway Pavements.—Well illustrated catalogue, 9x 6
inches; 34 pages. .Important to everyone interested in pave-
ments. Apply, Dolarway Paving Company, Whitehall Build-
ing, New York City.

Universal Bulletins.—Published by Uuiversal Portland
Cement Company., 10 pages; illustrated. Apply, Publicity
Bureau of Universal Portland Cement Company, 72 West
Adam Street, Chicago, Il

The Labor Saver.—Publication issued monthly by Green
Publishing Company in the interests of the mechanical
handling of material for Stephens-Adamson Manufacturing
Company. Address, Aurora, Ill.
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High-Grade Engineering Instruments.—Illustrated pam-
phlet, 8 x 5 inches; 72 pages. A very complete list with in-
structions as to adjustments. Published by the Hanna Manu-
facturing Company, Troy, N.Y.

Jeffrey Swing Hammer Pulverizer. Bulletin No. 31 L. A
typical and practical machine for reducing ground lime-
stone for agricultural purposes. Size, 9x 6 inches; illus-
trated. Issued by the Jeffrey Manufacturing Company,
-Columbus, Ohio.

Co-operative Information Bureau, of Boston.—Bulletin
No. 4, giving aims and officers of this society. organized in
1912; a voluntary association of persons and organizations
for mutual assistance in the ascertainment of sources and
places of information.

The Ransome -Concrete Machinery Gompany, Dunellen,
N.J., have issued a well-illustrated 8o-page general catalogue
covering the entire Ransome line, which includes every piece
of equipment necessary in a complete concrete plant. This
catalogue will be sent to anyone interested upon request.
Write the nearest office of the company for a copy of the
¢“Red Book.”’

A new standard price list on “Sterling’’ new code rubber-
covered wire has been issued by the Standard Underground
Cable Company, of Canada, Limited, Hamilton, Ont. The
price list is in convenient and durable booklet form, printed
in two colors, and gives prices on their ¢“Sterling’’ wire for
bases ranging from 13 to 20 cents for solid and stranded
wire of all commercial sizes. Appended are explanatory
notes and a list of electric wire cables and cable accessories
manufactured by this company. The price list will be sent
on request to the company.

Bitumen Cable and Mining Accessories.—The British
Insulated and Helsby Cables, Limited, of Prescot, Lanca-
shire, England, of whom the Canadian British Insulated
Company, Limited, of Montreal, are the sole Canadian repre-
sentatives, have forwarded a copy of their catalogue on bitu-
men cables and mining accessories. The catalogue is a most
handsome one typographically, and the illustrations show very
clearly the difterent types of cables and the many wiring ac-
cessories incidental to mining work manufactured by the
company. Copies of the catalogue may be secured by ad-
dressing the Canadian British Insulated Company, Montreal.

The Engineering Works of Canada, Limited, Montreal,
send us a copy of their catalogue “@G,”” which is devoted to
alternating current generators. The catalogue contains a
very carefully prepared and illustrated description of the
construction of these generators and will no doubt be read
with a great deal of interest by electrical engineers all over
Canada. These generators are built under the patents of the
“Société Alsacienne de Constructions Mecaniques.” The
pamphlet contains 20 6 x 9 pages, and is very fully illustrated,
and any reader interested may obtain a copy by addressing
the Engineering Works of Canada, Limited, New Birks
Building, Montreal, Que.

Strauss Direct Lift Bridge is the title of a very attrac-
tively gotten-up bulletin which we have received from the
Strauss Bascule Bridge Company, of Chicago. It contains
a very interesting illustrated description of the Strauss direct
lift bridge which involves an application of the counter-
balancing mechanism of the Strauss bascule to the vertical
lift bridge. The pamphlet, which contains 22 pages, is illus-
trated by means of a colored half-tone and several line draw-
ings, and no doubt bridge engineers will be interested in
seeing this pamphlet, copies of which, we understand, can
be secured by addressing the Strauss Bascule Bridge Com-
pany, 1p4 South Michigan Avenue, Chicago, Illinois.

for tube cleaning purposes. Copies may be had by

Volume 24

Refined Asphalt for Municipal Paving Piants is the ":‘:
of a very interesting 22-page pamphlet which we bav® of
ceived from the American Asphaltum & Rubber Compan?';ion
Chicago. The pamphlet contains a good deal of inform? ol
concerning the qualities of asphalt as a paving ma tor8
City engineers, roadway engineers and paving contra®
would do well to secure a copy, which can be doné
dressing the American Asphaltum and Rubber Compat?’
Harvester Building, Chicago, Ill.; the Canadian ol
Rubber Company, Canadian Express Building, og alb
Que., or the Canadian Mineral Rubber Company, 503 ce
Building, Winnipeg, Man. 105

The Lagonda Reseating Machine.—Bulletin G I* ;
trated pamphlet, 6 xg inches; describing constructio?
use of the Lagonda Manufacturing Company’s port? efacei
borundum wheel for removing soot and scale from the %
of caps and tube ends on boilers. These wheels 27
by either electric, water, steam or air motors and the P”
graphs showing actual cleaning operations greatly ass! Ak
understanding the value of this reseating machine foF
ing a steam and water-tight joint when replacing the ovgd
on B. & W. and similar boilers after having beed T

addr®®
ing the company at Springfield, Ohio. 07

Peebles Alternating Motors, Polyphase Induction Ty'.) ot
Pamphlet No. 16 B. 25 pages; 8 x 10 inches. Eight ldi
ent types of standard machines dealt with on pages o 07
of the pamphlet. The company are always prepared t peC‘
sign machines to meet special conditions. A very I% switb
fication of the motors is given in the pamphlet, togethfr ceot
illustrations of various parts and of some of the aiffe g5
types of motor referred to above. In addition, 08 gio?
trations and full lists of approximate weights and dime” ol
of every size which they manufacture are given, VW ile ALY
lists of technical data for so and 25-cycle motor$ a 8%
given, machines being dealt with for three separate rax 507
of voltage from 110 up to 3,500 volts, at speeds of fro® ;gy:
down to 150 r.p.m. ’

tlin€ °,

Issued by Bruce Peebles & Co
Limited, Edinburgh, Scotland. .
Messrs. Cent & Company, of Leicester, Englasd, de
us their catalogues Nos. 4, 5 and 6. Catalogue No. A8 fof
voted to a description of their Tell-Tale clocks, desig” fat
checking the movements of watchmen in wareh°us;:;crif
tories, mills, etc. Catalogue No. 5 is devoted to 2 o
tion of their silent electric impulse clocks and electr’® . g5
clocks, which are suitable for public buildings of 2 . 0
such as fire halls, municipal buildings, railroad st2 1oﬂr; sﬂd
Catalogue No. 6 is devoted to their water level indicat?’" .
alarms, the object of these being to indicate and rec tﬂoﬁ‘"
by inch the variations in depth of water in distant 1:ese'veﬁ d
wells, rivers, docks, etc. The Canadian repfesentauﬁeld’
Messrs. Gent & Company are Messrs. E. A. Mans
Company, P.O. Box 223, Hamilton, Ont. 19
Catalogue of book ‘‘Essentials of Electricals °fo W
tricity.” Text book for wiremen on electrical trades- 59“'
H. Timble. 271 pages; 224 figures; cloth. Price "
Publishers, John Wiley & Sons, New York. Will"‘ﬂ
Catalogue of book ‘‘Steam Engineering.” 4
R. King. 450 pages; 177 figures; cloth.
Publishers, John Wiley & Sons, New York.

S R y (4

Messrs, Vickers, Limited, have been Commi"?’sfone(l v
build a Parseval airship for the Admiralty, the bullip fl‘d
pay royalties to the German company on every shM
build. The Admiralty are naturally anxious that al -valo‘
for the navy shall be built in Britain, and after the aw;d'
the first Parseval the remainder will be built in Eng

b4
PriOe: $4
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COAST TO COAST.

rea‘:agcouver, B.C.—An engineering party of the .Paciﬁt_:
Comp]e astern Railway under the direction of S. A. Dice, has
oy ﬁed the final location between the Second Narrows
is nog North Vancouver to Point Atkinson l1ghthouse, ang
€Wpo €ngaged on similar work between th.e {1ghthouse an~
iden It at the head of Howe Sound. This is regarded a5
'mdertgfI of the intention of P. Welsh,_ the f:ontractor,hto
€Clay, Ie construction on the lower section without furt er
Mug o 035 DOW been definitely established that the maxi-
Per Cei:ades between those two points wﬂl‘not iaxceed onltla
the Wwa or Thff route will follow the shore l‘me virtually z;{
InSteady and Will only be a few feet aboye hlgl'l-water matrh )
railway °f_ winding past the Point Atkinson llghthOUSt’: hte
se ﬂ:v ill cut through a natural draw east of the light-
ewP;th en strike Howe Sound and follow it all the v:laytt(:
tiong alo. The project of bridging several of the in gn.;
Steaq Ong the coast has been abandoned and the road 1
L e through a number of tunnels, one of them to
t 820 feet long, thus making several advantageous
he construction from the lighthouse to Newport
milag': e_xC.eedingly heavy, as the cost of considera.bl.e of’;::
l°catio;1 1t is estimated, will be at least $IO0,001:') a .mlle. s
Geol‘ge % th,e line between Lillooet and the vicinity of Tc;;e
Work n; a dl_stance of 290 miles, is now in Progress. e
Toute W being undertaken is on the lower section 0
101th of Lillooet, actual construction on which is to0 be

Undery
Dl°3'eda]$en this summer. Eleven hundred men are novivl emt
Soy m Lillooe
b

ou
Cutofys,
Wil]

th alorrl] the various camps along the route fro S
erto g Seaton and Anderson Lakes and beyond to f'e
2 Portage,
inqd g, Wa, Ont.—Chief Engineer Bowden of the Ral}wayz
cha"ge nfals Department, and Engineer Weller, who 1; in
2 trip t((: the work on the Welland Canal, have 1'eturnedd r;;
iny P-a Nama, where they spent the past month stu ty ag
Xemy, iesugating the latest engineering Qevelopmenlsi]n
€ idea °d on the Panama Canal, with a view to0 app ;eng;
15 aHXimsl to the new Welland undertaking. The g‘f)ven:)d o
fang co S for the Welland to be the latest worq in m i
%nce on OStruction, The two engineers are starting wo_rll .
Calleq designing the canal construction, and tenders Wi 7
feagy wor as soon as possible. The preliminary W'Oﬂ:i is 5
.and the ell under way, the route having been deCl('ie II;D(:’st
Dossip ISt surveys being also about complete. It 1s 2 o
Yea b le for the contractors to get more than 2 start :
ling ' ¢ the next five years will see great activity along ’Ifh:
canal th e.ubig ditch?”’ across the Niagara penmsula- .
for or 18 being planned is designed to meet future nee :
o l!ix:l:;ng Deriod, and will be one of the greatest works ©
la °n the continent,
g, tgara Falls, Ont.—Regulation by the state c{f the
River 4" Water which may be diverted from the Nlagafz
Y Wiﬁve the Falls on the American side for pov{::- ;?ty
er W be provided for in a bill introduced by ) ax
Whicp _ "'38Mer, of the United States Senate. The meas :
Carmo - abodied the recommendations of Attorne}"Genell':‘e
&overnoy' Tecently sybmitted to the legislature by t
Dl‘a(‘ticalr M a special message, is designed to TePE .
Durp, sly all outstanding grants for diversio? for p}(::vl‘;s
Power ad to limit diversions to the Niagara 4w
lneasu,e ogn Pany and the Hydraulic Power Company.. oy
Dahieg 2tcomeg law, future diversions by these. two ;
Seegy Vil be restricted to 8,600 and 6,500 cubic feethl.J::h
were corespectively_ These are the same restriCtl?ns n: rl
lagy, Pntafned in the Burton Act, which expired in zbic
Vision will be made that the remainder, 4,400 €
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feet per second, not utilized under the Burton law, remain
under the jurisdiction of the conservation commission. The
bill would vest in the conservation commission authority
over measurements of waters diverted and would provide severe

penalties for violation.
——ea-————

PERSONAL.

MR. GEO. SMITH, engineer of Lindsay, Ont., has been
appointed town engineer of Midland, Ont.

MR. MERVIN D. HALLMAN, of Berlin, has been ap-
pointed county road superintendent for the county of
Waterloo.

MR. H. J. BOWMAN, M.Can.Soc.C.E., and partner of
the firm of Bowman & Connor, consulting engineers, of To-
ronto and Berlin, has been appointed engineer of the county
of Waterloo., Ont.

MR. E. G. AITKEN, chief geographer of the Lands De-
partment of British Columbia, has been elected a Fellow of
the Royal Geographical Society of London. Mr. Aitken, who
came to the provincial service from the Geological Survey
Branch at Ottawa, has had long experience in the United
States and also at the Edinburgh Geographic Institute.

STEWART McPHIE, of Hamilton, Ont., has formed a
partnership including B. Frank Kelly and E. H. Darling as
consulting engineers. Mr. McPhie was for several years
connected with the Hamilton Bridge Company. Mr. Darling
is a mechanical engineer, graduate of Toronto University,
and an associate member of the Canadian Society of Civil
Engineers. Mr. Kelly is a member of the Ontario Associa-
tion of /Architects.

MR. R. A. ROSS, acting manager of the Toronto Hydro-
Electric System, has made the following appointments on the
Hydro staff: Percy E. Hart, as electrical engineer; J. Orr,
general superintendent; George Stevenson, general inspec-
tor; Geo. Schwanger, as engineer of distribution; J. M. Mc-
Neilly, superintendent of meter department; R. J. Lee, con-
tract agent; J. B. Kitchen, engineer of operation department,
and G. Devlin, as head salesman.

MR. H. H. COUZENS, general manager and electrical
engineer of the corporation of Hampstead, London, Eng.,
has been appointed general manager of the Toronto Hydro-
Electric System. Mr. Couzens has had a wide experience in
the practical work of designing and carrying out of the
construction work involved in the complete installation of
electrical plants, having held important positions on an
ascending scale with the corporations of Taunton, Bristol,
West Ham, and Hampstead. He will assume his duties in a
few weeks.

A. R. KETTERSON, A.M.Can.Soc.C.E., and Associate
of the Royal Technical College. Glasgow, Scotland, has been
appointed assistant engineer under J. G. Sullivan of the
Canadian Pacific Railway, looking after bridge works, western
lines. Mr. Ketterson has been in the employ of the Canadian
Pacific Railway about seven years.. He commenced as field
inspector on bridge work in Quebec, Ontario, Alberta and
British Columbia. His next step up was the appointment as
bridge draughtsman in the office of the engineer of bridges,
Montreal, and his third rise was to the position of engineer,
designing bridges in the same office. Mr. Ketterson left
that position to come to Winnipeg.

The following engineers have been assigned to fixed
districts in regards to the hydrographic work of the British
Columbia government: F. W. Knewstubb, who surveyed the
upper Columbia River watershed; E. Davis, who reported on
the watershed of the Kootenay, west of the Selkirks, and the
Slocan River watersheds; Clifford Varcoe, who mapped the
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Kettle River and Arrow Lakes watersheds; O. F. D. Norring-
ton, who surveyed the Okanagan watershed; W. R. C. Mor-
ris, who also reported on the Okanagan; J. F. Rowlands,
who reported on the Nicola River watershed; W. R. Pils-
worth, who surveyed the Thompson and Bonaparte Rivers.

————

AMERICAN INSTITUTE OF ELECTRICAL
ENGINEERS (TORONTO SECTION).

The sixth regular meeting of the Toronto section of the
American Institute of Electrical Engineers will be held at the
Engineers’ Club, 96 King Street West, at 8 p.m., on Friday
evening, April 25th, 1913.

Mr. E. E. F. Creighton, of the General Electric Com-
pany, Schenectady, N.Y., will address the meeting on ‘“Elec-
trical Protection.”” This address will deal with electrical
disturbances and will be illustrated with numerous photo-
graphs and experiments. H. T. Case, secretary, 709 Conti-
nental Life Building, Toronto.

———

COMING MEETINGS.

AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS—Sixth regular
meeting will be held at the Engineers’ Club. 96 King Street W.. April 25th, 1913.
Secretary, d. T. Case, 709 Continental Life Building. Toronto.

~"CANADIAN ELECTRICAL ASSOCIATION.—Annual Convention will be
field in Fort William, June 28, 24 and 25, Secretary, T. S. Young, 220 King
Street W., Toronto.

.THR INTERNATIONAL ROADS CONGRESS.—The Third International
Roads Congress will be held in London, England, in June, 1913. Secretary, W.
Rees Jeffreys, Queen Anne's Chambers, Broadway, Westminster, London, S.W.

THE INTERNATIONAL GEOLOGICAL CONGRESS.—Twelfth Annual
Meeting to be held in Canada during the summer of 1913, Secretary, W. S.
Lecky, Victoria Memoriam Museum, Ottawa

— e

ENGINEERING SOCIETIES.

CANADIAN SOCIETY OF CIVIL ENGINEERS.—413 Dorchester Street
West, Montreal. President, Phelps Johnson; Secretary. Professor
C. H. McLeod.

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

MANITOBA BRANCH.—Chairman, J. A. Hesketh; Secretary, E. E. Brydone-

Jack, 83 Canada Life Building, Winnipeg. Regular meetings on first Thursday

of every month from November to April.

OTTAWA BRANCH—

177 Sparks St. Ottawa. Chairman, R. F. Uniacke, Ottawa; Secretary,

H. Victor Brayley, N.T. Ry., Cory Bldg. Meetings at which papers are

read, 1st and 8rd \Wednesdays of fall and winter months; on other Wednes-

day nights in monlh there are informal or business meetings,

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

TORONTO BRANCH—96 King Street West, Toronto. Chairman, E. A. James ;
Secretary-Treasurer, A. Garrow. Meets last Thursday of the month at
Engineers’ Club.

CALGARY BRANCH—Chairman, H. B. Mucklestone; Secretary-Treasurer,
P. M. Sauder.

VANCOUVER BRANCH-—Chairman, G. E. G. Conway ; Secretary-Treasurer,
F. Pardo Wilson, Address: 422 Pacific Building, Vancouver, B.C.

VICTORIA BRANCH—Chairman, F. C. Gamble; Secretary, R. W. Maclntyre:
Address P.O. Box 1290, Meets 2nd Thursday in each month at Club Rooms,

_584 Broughton Street.

MUNICIPAL ASSOCIATIONS

DNTARIO MUNICIPAL ASSOCIATION—President, Mayor Lees, Hamilton.
‘Secretary-Treasurer, Mr. K. W. McKay, County Clerk, St. Thomas, Ontario.

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

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

THE UNION OF CANADIAN MUNICIPALTIES.—President, Chase.
Hopewell, Mayor of Ottawa; Hon. Secretary-Treasurer, W, D. Lighthall, K.C.
Ex-Mayor of Westmount.

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

icton.
Clerk F e OF NOVA SCOTIA MUNICIPALITIES.—President, Mr. A. S.

MacMillan, Warden, Antigonish, N.S, ; Secretary, A. Roberts, Bridgewater, N.S.
UNION OF SASKATCHEWAN MUNICIPALITIES.—President, Mayor
Bee, Lemberg; Secy-Treasurer, W. F. Heal, Moose Jaw.

OF BRITISH COLUMBIA MUNICIPALITIES.—President, Mayor
pla,}{gﬂ,l%r:naimo, B.C.;: Hon. Secretary-Treasurer. Mr. H. Bose, Surrey
b g RTA MUNICIPALITIES. — President, F, P. Layt

ON OF ALBE . — President, F, P. Layton,
Mny%?(l)f Camrose; Secretary-Treasurer, G. J. Kinnaird, Edmonton, Alta.
UNION OF MANITOBA MUNICIPALITIES.—President, Reeve Forke,
Pipestone, Man.; Secy-Treasurer, Reeve Cardale, Oak River, Man.
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ALBERTA ASSOCIATION OF ARCHITECTS.—President, R- w.
Edmonton ; Hon. Sec¢retary, W. D. Cromarty, Edmonton, Alta. 1 C.
ALBERTA ASSOCIATION OF LAND SURVEYORS.—PreSldent’onwn-
Charlesworth, Edmonton; Secretary and Registrar, R. W. Cautley, E identt
ASSOCIATION OF SASKATCHEWAN LAND SURVEYORS-"P'es
A. C. Garner,Regina; Secretary-Treasurer, H. G. Phillips, Regina- N Me-
ASTRONOMICAL SOCIETY OF SASKATCHEWAN.——Presideﬂt' Y
Murchy ; Secretary, Mr, McClung, Regina. sidentt
BRITISH COLUMBIA LAND SURVEYORS' ASSOCIATION. —P¥ig.0:
W. S. Drewry, Nelson, B.C.; Secretary-Treasurer, S. A. Roberts, V’_“t" t, 'ﬁoﬂ“
BRITISH COLUMBIA SOCIETY OF ARCHITECTS.—Presiden®

Lie$!

Horton; Secretary, John Wilson, Victoria, B.C. B T
BUILDERS' CANADIAN NATIONAL ASSOCIATION.—P:‘eSideﬂt'

Nesbitt; Secretary-Treasurer, J. H. Lauer, Montreal, Que. esid‘ut'
CANADIAN ASSOCIATION OF STATIONARY ENGINEERSF".P' ont:

Wm. Norris, Chatham, Ont. ; Secretary, W. A. Crockett, Mount Ham! ony o

.. CANADIAN CEMENT AND CONCRETE ASSOCIATION.-—Presléent’stmt
Gillespie, Toronto, Ont.; Secretary-Treasurer, Wm. Snaith, 57 Adelaide
Toronto, Ont. TION"

CANADIAN CLAY PRODUCTS' MANUFACTURERS’ ASSOCIA
President, W. McCredie ; Secretary-Treasurer, D. O. McKinnon, TOE"’“tott,wﬁ
CANADIAN ELECTRICAL ASSOCIATION.—President, A. A. Diof
Secretary, T. S. Young, 220 King Street W., Toronto. Ccharito”
CANADIAN FORESTRY ASSOCIATION.—President, Hon.W- A.
M.P., Toronto; Secretary. James Lawler, Canadian Building, Ottawa: Gen“'l
CANADIAN GAS ASSOCIATION.—President, Arthur Hethtv”” ]
Manager Consumers’ Gas Company, Toronto ; John Kelilor, Secretary”
Hamilton, Ont. ,presi““g'i

CANADIAN INDEPENDENT TELEPHONE ASSOCIATION' agger
W. Doan, M.D., Harrietsville, Ont.; Secretary-Treasurer, Francis D
Richmond Street West, Toronto. msideﬂ*

THE CANADIAN INSTITUTE.—I198 College Street, Toronto.
J. B. Tyrrell; Secretary, Mr. J. Patterson. pr idclt'

CANADIAN MINING INSTITUTE.—Windsor Hotel, Montreal: o:sﬂo 1
Dr. A. E. Barlow, Montreal; Secretary. H. Mortimer Lamb, Winds!

Montreal. Londo®
CANADIAN PEAT SOCIETY.—President, J. McWilliam, M-D"Bundlﬂ“
Ont.; Secretary-Treasurer, Arthur J. Forward, B.A., 22 Castle

Ottawa, Ont. ident Dr
THE CANADIAN PUBLIC HEALTH ASSOCIATION.—Pres! otﬁw‘.

Charles A. Hodgetts, Ottawa ; General Secretary, Major Lorne Dfum'Sec,.gtiﬂ'
CANADIAN RAILWAY CLUB.—President, James Colemans

James Powell, P.O. Box 7, St. Lambert, near Montreal, P.Q. l,,{;rlﬁk
CANADIAN STREET RAILWAY ASSOCIATION.—Presideﬂt'

Dubee, Montreal; Secretary, Acton Burrows, 70 Bond Street, Toronto: erno™
CANADIAN SOCIETY OF FOREST ENGIN EERS.—President, Dr- rawd

Toronto. : Secretary, F. W. H. Jacombe, Department of the Interiot: - qentr
CENTRAL RAILWAY AND ENGINEERING CLUB.—Toront0: Piriest#!

G. Baldwin ; Secretary, C. L. Worth, 409 Union Station. Meets thir

each month except June, July and August. 0 wh
DOMINION LAND SURVEYORS.—President, Mr. R. A. Belanger:
Secretary-Treasurer, E. M. Dennis, Dept. of the Interior, Ottawa. gec 7

EDMONTON ENGINEERING SOCIETY.--President, J. Chalme’“
ary, B. F. Mitchell, City Engineer's Office, Edmonton, Alberta. L.
ENGINEERING SOCIETY, TORONTO UNIVERSITY.—Presiden®
Mechin ; Corresponding Secretary, A. W. Sime. g Be#
ENGINEERS’ CLUB OF MONTREAL.—Secretary, C. M. Strangé "
Hall Square, Montreal. Pr,sid‘.’
ENGINEERS' CLUB OF TORONTO.—9% King Street West: evaﬂ‘d
Willis Chipman ; Secretary, R. B. Wolsey. Meeting every Thursday ;
during the fall and winter months. G- 2
INSTITUTION OF ELECTRICAL ENGINEERS.—President, vaSec,gtﬂﬂ
Secretary, P. F. Rowell, Victoria Embankment, London, W.C-; Hon-
Treasurer for Canada, Lawford Grant, Power Building, Montreal, G}“"“t Bdg:”
INSTITUTION OF MINING AND MBTALLURGY.—Pres‘deéln;befﬂm‘,
Taylor ; Secretary, C. McDermid. London, England. Canadian m H ot
Council :—Prof. F. D. Adams, J. B. Porter, H. E. T. Haultain and W-
and Messrs W. H. Trewartha-James and J. B. Tyrrell. SMO
INTERNATIONAL ASSOCIATION FOR THE PREVENTION OF

£

—Secretary R. C. Harris, City Hall, Toronto. Fll’l‘w"
MANITOBA ASSOCIATION OF ARCHITECTS.—President w-

Winnipeg: Secretary, R. G. Hanford. ’ y SE““
MANITOBA LAND SURVEYORS.—President, J. L. Doupé: g

Treasurer, W. B. Young, Winnipeg, Man. gydne¥

NOVA SCOTIA MINING SOCIETY.—President, T. J. Brown, £
C. B.; Secretary, A. A. Hayward. , ideﬂt' LN
NOVA SCOTIA SOCIETY OF ENGINEERS, HALIFAX.—jP"F;e,-gOmw
MacKenzie; Secretary, A. R. McCleave, Assistant Road Commissio ithr
Halifax, N.S red
ONTARIO ASSOCIATION OF ARCHITECTS.—President, :
Ottawa; Secretary. H. E. Moore, 195 Bloor St. E., Toronto. gide?
ON.—PGptby
we :

c. P Me

ONTARIO PROVINCIAL GOOD ROADS ASSOCIATI
N. Vermilyea, Belleville; Hon. Secretary-Treasurer, J. E. Fare o
Secretary-Treasurer, G. S. Henry, Oriole. S pob
ONTARIO LAND SURVEYORS' ASSOCIATION.—President J:
Thessalon; Secretary, L. V. Rorke, Toronto. B
TECHNICAL SOCIETY OF PETERBORO.—Bank of Comme"cf,nt. e
Peterboro. General Secretary, N. C. Mills, P.O. Box 995, Peterbor0 9 Boo
THE PEAT ASSOCIATION OF CANADA.—Secretary, Wm- J. :
New Drawer, 2263, Main P.O., Montreal.
PROVINCE OF QUEBEC ASSOCIATION OF ARCHITECT
J. E. Ganier, No. 5. Beaver Hall Square, Montreal. . gstont
QUEEN'S UNIVERSITY ENGINEERING SOCIETY.—Kiné inh'
President, W. Dalziel ; Secretary, J. C. Cameron. ofly Re#!
REGINA ENGINEERING SOCIETY.—President, A.J. McPhers
Secretary, J. A. Gibson, 2429 Victoria Avenue, Regina. .dents Hi‘,ﬂ
ROYAL ARCHITECTURAL INSTITUTE OF CANADA~—Pf°s'Be,vef
Russell, Winnipeg, Man. ; Hon. Secretary, Alcide Chausse, NO- 5. .‘g.
Square, Montreal, Que. 15 B S
ROYAL ASTRONOMICAL SOCIETY.—President, Prof. Louls = L
Toronto ; Secretary, J.R. Collins, Toronto. chﬁyﬂ
SOCIETY OF CHEMICAL INDUSTRY.—Wallace P. Cohoe: e
Alfred Burton, Toronto, Secretary. GILL ©
UNDERGRADUATE SOCIETY OF APPLIED SCIENCE, Me '
VERSITY.—President, W. G. Mitchell ; Secretary, H. F. Cole. et D p'g-'
WESTERN CANADA IRRIGATION ASSOC[ATION.—Presh{“ﬂlﬂ”'
Marshall, Edmonton, Alta. Permanent Secretary, Norman S: t!d'
Box 1317, Calgary, Alta. s’aw
WESTERN CANADA RAILWAY CLUB.—President, R. R.Nieldj“'
W. H. Rosevear, P.0. Box 1707, Winnipeg, Man. Second Mon
June, July and August at Winnipeg.
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