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DISCHARGE CAPACITY OF SAFETY VALVES.

SOCi;rthe February issue of The ]ourna.I of the American is closed the addition is excluded from the action of _the
som ¥y of Mechanical Engineers contains the results of steam. However, when 'fhe valve. ?pens the outflowing
A ile tests made upon Crosby safety valves by Prof. E. F, steam acts upon it and with the initial force causes the
==L, of the Massachusetts Institute of Technology. valve disk suddenly to rise higher and the spring to be

compressed more than it would be with a force due to the

.. The tests were made to determine the discharge capac- 3 23
steam pressure acting upon the original area only.

1tie 3 s
at i Of. 3-and 3%-in. locomotive pop safety valves, Fig. 1,
aying lifts under 200 lb. steam pressure and of corre-

N
si);:eillig Sized.inspector valves of the flat-seated and bevel- 011 ~LF didl)
su Ypes, Figs, 2 and 3, under 100 and 150 1b. steam pres- 010 2w
the Val\I;l each case the spring was released by a spindle and $ 00 g0 S =
Order teS Were set a definite d-15tance from their seats. In 2 08 -5
¥ ao avoid unequal expansion, the metal of the.valve S S "l

case ofndhthat of the spindle were made t}'le same in the 3 o
Pansiop the Io.coxinrotlve val.ves; and the dxffen'ance in ex- A
inspecto Was similarly obviated, as far as possible, in the 3 005

T valves, ~ o0

o
an COaneCtion was made to the boilers through a s-in. line 2 003l
all the discharge was condensed in a surface condenser 002k~ ]
i 50 70 80 9 100 10 10 130 KO 150 Te0 [0 180 190 200 20

Weigheq

Pounds of Steam Dischorged per Minute ot 2001b Gage Pressure

Fig. 4.—Results of Tests on Locomotive Type of Pop
Safety Valve.

“The bevel-seated valves (Fig. 3) generally have this
additional area at the periphery of the disk, outside of the
seat, where it forms a chamber with a more or less con-
tracted outlet at the extreme lip of the valve, through which
all the steam must pass after escaping over the seat before
it reaches the open air.

““As the seat is formed at an angle of 45 deg. to the
vertical, the passage between the seat and the disk faces,
when the valve opens, is diagonally upward, and what is
called the lip of the valve is so related to this seat that the

F =il
L:;;,;"Mumed a
Otive Type, Inspector Type. Inspector Type. 0.0 = % <

e The S : ! : %} 0.09 /’

Ayge - itional lift due to the yielding of the metal be- 2 608 : P

s € presence of steam pressure on the under side € v ﬁﬁw
Valy, _nave was determined in each case by placing the = ik
Tespg, 5. & teSting machine and subjecting it to a load cor- o 006
Valyy Wliug t0 the steam pressure, the movement of the ,;o‘os
ome ertgalfﬂa,tion to its seat being measured by a mi- ’_0‘004
iper, 5 ;
a resm: fesults of the tests are plotted in Figs 4 and 5. As %8 ) "/
Valyg g Of these tests the muffled locomotive pop safety 0025 —"% 30 %0 W @ 0 W N 0 10 @ B H Wm0
3 BOW made as. shown in Fig. 6. Pounds of Steam Discharged per Minute

Caxeha 3 addendum to Prof. Miller’s paper, Mr. A. B. Fig. 5.—Results of Tests on Inspector Type of Pop
is%e Eén:f the Crosby Steam Gage & Valve Co., makes safety Valve.

g in Da.rtral comments regarding pop safety valves. Quot-
y "POD sthese remarks, he says: : steam is forced to impinge directly upon it before being
w“d aboy; afety valves were invented about 6o years ago deflected downward toward the bottom of the chamber where
Mt jne. o0 Years later were perfected in this country and it reacts. ' The effect of the impact upon the lip of the
an additio 8€nera] yse, Broadly, the invention consists of valve is increased by the expansive force of the steam acting

1 to the disk of the valve so that when the valve in the lip chamber on account of the partial and momentary



504 THE CANADIAN

confinement before it passes into the open air. Some-
times openings are made through the lip or in the floor of
the chamber, through which the steam escapes and so re-
duces the pressure within the' lip chamber that the valve
disk will not lift too high.

“Annular valves have the additional area located at the
centre of the disk and within the outer seat.  This area is
excluded from the action of the steam when the valve is
closed, by means of an inner seat, but is acted upon directly
by the steam when the valve opens. The disk is simply a
flat cover for the valve base and has two concentric seats
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Fig. 6.—Muffled Locomotive Pop Safety Valve as
Now Made.

in the same horizontal plane. The central area of the disk,
which is not exposed to the steam when the valve is closed,
covers a well which communicates to the outer air through
four hollow arms radiating from it out through the sides of
the valve body.

“When the valve opens, the steam is discharged directly
across the outer flat seat, and there is also a separate addi-
tional flow over the inner seat into the central well and out
through the four hollow arms. The openings through these
arms are controlled by a sleeve, threaded on the valve body,
so that it may be turned upward or downward as desired.
If it should close the open ends of the hollow arms, pre-
venting the escape of the steam through the central well,
the reactionary effect upon the disk to lift it against the
spring would be greater than if the openings from the well
were unobstructed ; and by locating the sleeve at intermedi-
ate points the lift of the valve can be varied.

“In bevel seated valves the disk is ordinarily guided
vertically so that it will return properly to its seat when the
valve closes, by means of four or more radiating wings or
vanes extending from the face of the disk in the steam space
and bearing against the sides of the inlet or throat of the
valve, But in the annular valve there are no guides or wings
attached to the disk, which is simply a flat member having
the truncated form of the central zone of a sphere.

“This is placed in a cylindrical chamber outside and
above the steam space, and there it lifts or moves freely as
acted upon by the steam against its lower face and by the
opposed spring which presses upon it at its centre. The
contact between the chamber and the spherical part of the
disk is the least possible, which permits universal movement
of the disk without possibility of cocking or sticking, and
yet insures that the disk will return accurately upon its seats
when the valve closes.”
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TESTS ON HARDPAN.

Hardpan and tock underlie the clay bed on which 2
large portion of the city of Chicago is located. Deep build:
ing foundations generally are carried down to one of thes
materials, the standard construction being wood cur
circular wells excavated down through the clay bed and
filled with concrete. No tests are recorded as having be'en
made on the bearing power of (Chicago hardpan, despite its
frequent use as a foundation bed, until the construction'0
the Cook County Hospital was undertaken. The following
is an abstract of discussion before the Western Society %
Engineers, by Mr. Frank A. Randall, chief engineer
Morey, Newgard & Co., who are engineers for the work:

The preliminary borings were made 6 ins. in diamete!
for about 30 ft. in depth and 3 ins. for the balance of fhe
depth.  These borings show below yellow clay a thi®
stratum of “soft sticky clay’’ down to about 37 ft. belo¥
ground level, with solid blue clay running into ‘‘hard clay
and gravel’”” down to hardpan at an average of about 47
ft. below ground at the south end and 56 ft. below grou™
level under the main building. The main building is abo®
550 ft. long by 70 ft. deep, and has four pavilions, 40 ft.
200 ft., projecting from the rear.. The ground area covers
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Details of Apparatus.

about 75,000 sq. ft.
at elevations —67 and —89.5 in two cases, b
figure was assumed to be the more reliable.
the great difference in cost between caissons to 84
and to rock and the size of the loads to be carried, -
decided' to use hardpan caissons, provided the test S2% ..
a satisfactory layer of hardpan, with Tock in the ?am;e;e
lative location as in the preliminary borings. BidS

received also for pile foundations, but as the PFC® .o
these amounted to some $13,000 more than those for “ o
sons, the latter were used. The caissons teste of
carried on down after the test to determine the thiCknefispaﬂ
the hardpan stratum and the depth to rock. |

was found to be from 15 to 20 ft. in depth, with




'o'rdEI' to -

May 2041 101 2.

ad grave] beneath, and rock was found at elevation —qo,

elow ground level.

} Thfé test was made in caisson No. 163, which was 4 ft.

214:115"“1 diameter and 64.7 ft. below ground level, or at an

Vation of —s1.17 ft., Chicago City Datum.

bear’irhe apparatus consisted of a loading platf?rm, extra

Carpeng I:late, wedges, 12-ft, T0od, steel tape, st.ralg.ht edge,

ripodnteljs level, platform scale, 13 tons of pig iron and
with drum for raising and lowering pig iron. The

ap :
. “PParatus a5 ysed is shown on the screen.

Thﬁ. timber loading platform consisted of a central post
°OVerIezd ns., witpntwo 8 X 8 pieces crosswise at the top and
Steei With 3-in, planking. The' post was shod with a
ariDate 12 x 12 square by 134 ins. thick. The extra
08 plate was a steel plate 12x12x2 ins., and was
i pEﬁneath the loading platform, resting directly on the
bose] D. Four wedges were used to steady the platform,
¥ placed, as shown in the sketch. (See Figure.)

sat i'flhe Steel Tod, 2 ins. in diameter and about 12 ft. long,

form a babbitted hole, 14 ins. deep, in centre of the plat-

To the upper end of this rod the steel tape was

thyg - .The rod projected up through tl.le pig iron and

ing lolmtted .the tape to be unfastened while pig iron was

tape Wwered into well. The tape was an ordinary steel
> 8Taduated to feet and inches.

perfi}:ewsﬁraight edge was as shown in detail and was found
Which 4 en tested by reversal of. the carp'eflter’s level,
dCcurycy, €r was of more than ordinary sensitiveness and
Dita] an.d The platform scale was obtam.ed from the hos-
Nowy i was fou.nd correct by_ c}?weckmg- same against
only 5 ou;ghts. Thirteen tops of pig iron was on hand, but

o twelve tons of this was used, this amount being

1de g
It Ted sufficient by all concerned. The tripod was of

ex(:av

2 x

a.ttac-h ed.

aanOHStruct%on’ such as was used on the work for
8§ and filling wells.
ang th?;er had heen standing in the well for several days
It 3 Al Water was removed Friday morning, on Jan. 26th.
Ordey ;’ lecessary to deepen well between 2 and 3 ft. in
Stang;,  T°Move earth which had been softened by the
18 water,
aboutslgo?n as this was done a hole 4 ins. deep and
- Welllns. Ssquare was dug in the centre of the bottom
The B and the bottom carefully cleaned and leveled.
In ¢ is ha bearing plate was then set, leveled and centred
hole ; Ole. It had been intended to enclose the central
Oner,, -~ W0oden box of four sides, to be backed up with

Cte
SDrink e, 04 clay to keep all water out of hole, but water

e o}, ! from above directly into hole, so this had to
Adopeq,
i ‘

Plagg, 5:30 p.m, (Friday) a start was made at lowering the

Dtatey but due to the fact that the platform had to be
the 1 SO that notches would clear lugs in rings of lagging,
Wag raiseodrm Was not in place until 7.25 p.m. Platform
X and dropped several times onto bearing plate in
hag sly OTCe out as much as possible of the earth which
U8hed off into hole.

Oadj gt
: Dy 78 of pig iron onto platform was begun at 8.40

boo lhg '8 iron was weighed out in batches averaging about
"arying: :,5 fast as lowered and placed. The pigs were of
headers '2€ and were placed in layers of stretchers and
a‘:iditio fdiating toward centre and bonded together in
g 4 ¥V Small pieces of wood as'deemed necessary. No
Pile whewas Placed closer than 1% ins. of the lagging, the
e-n Completed being about 4 ft. in diameter and a
Fiver 2 ft. high.
s follgy, r?adl'ngs were taken at intervals, the method being
er t&bl;g A permanent bench mar~k was 'esfablished upon
cent of present hospital building, within 4 ft. 7 ins.
- 'Te of well. Elevation of B. M. = + 17.49 C.C,
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D. This was leveled across from the B. M. to the tape by
means of straight edge and read tape to the nearest 1/16 in.

The readings taken were as shown in the following
table :—

Time. Load. Reading
Jan. 27— gt = Ins

-y & oA G 1 DR R e 4,079 52 4%

303 AT et o pes o g 305 e 10,887 52 4 15/16

Oy LTI SR S eI A SR 17,362 82 ‘4v15[10

§2:00 CATI VS B L 23.189 52 4 15/16
Jan. 28—

QIO TN % e e A YT 24,189 52 5%

The well tested was a very wet one, due to the fact that
two sewers, 6 and g ins. in diameter, were cut into in sink-
ing. This well was the wettest one encountered. From
about 12 ft. to 14 ft. of water stood in the well during test.

When the platform and bearing plate were removed it
was noted that 2% in. of compressed earth adhered to top
of loose bearing plate.

The caissons were designed for 44,000 lbs. per square
foot at top of caisson and were belled twice the diameter of
the shaft. Considering hardpan at 6o ft. below the surface,
the unit designing load on the latter is about 13,300 1bs.
per square foot, or about one-half of the test load. The
test load was applied to 1 sq. ft., while the area of the well
was about 16 sq. ft. It is not known how much bearing
value of the hardpan is increased when the caisson is com-
pleted and the well completely filled, but it must be a very
material increase. The results indicate that the hardpan
stratum will carry the load designed for with safety. Doubt-
less a portion of the settlement was due to the compression
of the loose soil which sloughed in as platform was being
lowered.

The test was conducted by Morey, Newgard & Co., !
under the personal supervision of the author. The W. J.»
Newman Company, contractors for the caissons, supplied
labor and material. The total cost of the test was $400.

—_—————

GROUND WATERS.

Underneath the surface of the earth is a vast body of
water which may be likened to an underground lake, called
the ground-water. It is into the upper surface, frequently
termed the water-table, of this ground-water that wells are
sunk for domestic and other water supply. In “The Water
Powers of Canada,’” issued by the Commissioner of Cone
servation, it has been estimated that, if all the moisture
resident in the upper 100 feet of the ground were collected,
the amount would be the equivalent of a lake of water some
17 feet deep; that is, the equivalent of about seven years’
rainfall. During periods of plant growth this ground-water
yields, chiefly by capillary action, part of its moisture to
the plants; and then, during seasons of excessive rainfall,
is again replenished from the rainfall. The annual fluctua-
tion in level of the ground water-table under normal con-
ditions is but a few inches.

The underground waters of Canada, in some places, are
now being tapped and wasted. State after State, in the
United States, has enacted laws designed to conserve the
underground waters.

——— >

BRITISH ENGINEERS ARRIVE.

The engineering party, under the direction of Mr. Henty
W. Crees, of London, Eng., arrived in Montreal on Satur-
day, April 27th last, by the Canadian Northern liner Royal
George.
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CONCRETE FENCE POSTS.*

By L. J. Hotchkiss.}

A paper on this subject should include a description of
the more important types of posts so far developed and a
discussion of their merits. It has not been possible, how-
ever, in the time available to get together the information
for such a paper. I shall, therefore, confine myself to the
one post with which we have had experience on the Burling-
ton Railroad.

The machine was set up in 1911 and a small number
of posts, about 6,000, were made. It has now been put in
operation for this season’s work, but has been running only
a few weeks.

In going into a mew proposition of this kind there are
always some delays in getting the plant organized and
operating smoothly. We have had the wusual amount of
trouble along this line and have not yet been able to de-
termine how cheaply we can make posts.

Fig. 1.

With the plant as now arranged, the machinery is all
enclosed in a frame building 28 feet by 94 feet. The con-
crete materials are brought into the house at the rear of
the post machine and storage room is provided in the house
for a considerable quantity of material so that it may be
warmed for use in cold weather. The drawing shows piles
of stone chips and sand. The chips, or screenings, were
tried experimentally because they could be obtained at
practically mo cost. They were not satisfactory, however,
as the concrete seemed to lack strength and the posts were
not smooth. A mixture of sand and screenings was tried,
with somewhat better results.

A supply of small gravel containing a large proportion
of sand was then obtained and this material is superior in

* A paper before the Eighth Convention of the National
Association of Cement Users.

t+ Assistant bridge engineer,
Chicago.

C. B. & Q. Railroad,

Volume 22-

every way. to the others mentioned. It can be obtained i0
any desired quantity and at a moderate price, and will ub®
doubtedly form the standard material for this work.

As the posts are taken out of the machine they 3¢
placed on a push car standing on the track shown at the
upper part of the drawing.
in the house for a few days before being taken out of do0
In warm weather they are stored indoors or out, as may be
most convenient. They are Temoved from the moulds a (.1ay
or two after being made and stored against the heavy tm
ber racks until ready for shipment or until they are stron§
enough to be corded up in piles. For a week after being
removed from the moulds they are thoroughly wet dow®
once a day and in summer protected from the sun by ta¥
paulins.

In the rear of the post machine is the measuring M
chine, consisting of two hoppers for gravel and cement.
small conveyor operates in the bottom of the hoppers ap
dumps the materials in proper proportions into a boot. Her
it is picked up by a bucket elevator and taken to the mixe?
at the top of the machine.

The mixer is a large shallow bowl with a conca?"'
bottom. A number of paddles rotate in this bowl and M
the concrete, water being sprayed on it from a perfomted
pipe. In the bottom of the mixer is a hole which is clos
by a form of gate valve, and through which concrete is dis®
charged into the moulds below.

Under the mixer is a turntable arrangement which holds
four moulds at a time. There is also a jolting device ;i
arranged that as each mculd is being filled it is alternately
raised and dropped through a distance of perhaps an inch
This tamps the concrete effectually and insures a sm%°
finish. |

Two forms of reinfcrcement are used. The one which
was used last year is mad= from sheets of No. 24 or No.
black iron. The sheets are passed through a machine wh
cuts out half the reinforcement for a post at each pass: 5
the same time long slits are cut in the iron and the edg‘e‘
of the slits turned up. Two strips of this material aré 3
serted in the mould to form the reinforcement for oné

It has not been altogether satisfactory, however:
the Concrete material is a bit too coarse it does DOt
through the slits readily and the posts are not well 1
out. The reinforcement also has a tendency to get ©
place during filling and is occasionally found to be neat
centre of the post instead of at the outside. o

Fig. 1 shows an improved style of reinforcement n':e'
coming into use. It is made entirely of wire, each wire o
ing crimped to insure a bond with the concrete. TBe mhe
terial is shipped knocked down, as shown at the left of ;,n
photograph, and is quickly made up into the cages 5 od 10
at the centre. The wires may be of such size as 1€ 4it
give the required strength and the concrete flows arou?
without obstruction.

Fig. 2 illustrates the post and also the method ©
ing the wires to the posts. By reference to the €ros°
tions it will be seen that there is a groove in oneé SY ffseh
the post and that the holes through the posts areds oles
being smaller on the grooved side of the post. These -
are of such a size that a ten-periny nail can be set:
through them until the head brings up against th? 3 nd
The fence wire is then placed on top of the pIOjeCtlng. its
of the nail and the latter bent up around the wire U° ? ire
point is curled back into the groove, thus holding thel 100!
tight against the post. This work is done with a sm@ s
which is shown in successive positions in the upper pari,ng.'
the drawing. This is a very cheap and effective faster et
One difficulty has developed in conmection with it; iy

ich

f f 3Stdn—

)
In cold weather they are stored
TS+

ut of
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The Pins with which the holes through the post are made
are Necessarily all alike. The post is tapered. As a re-
Sult the small part of the hole through which the shank of

€ Nail passes is longer nearer the bottom of the post than
3t the top, Consequently the nails at the top stick out too
T and when bent around the fence wire the points strike
the bottom of the groove and make it difficult to pull the

‘.t Wire
N
104 Wire Nail
F\‘J— Cross-section of Post.
Ele"Gf/on B Fig. 2.

Wirg y

% o D close to the post. A tapered strip is now attached
2 th

€ Outside of the mould under the heads of the pins. It
f°r° SUch a thickness that the offset in the holes is a uni-
distance from the grooved side of the post and all

Taj . ; : .
of Is Project the correct distance to insure proper fastening
the Wire,

) Anﬂ‘fher method of fastening the wires is shown in Fig.
for ; Wlll be seen that the hole through the post is of uni-
'lameter and a piece of wire with one end doubled

Fasternng Wirs

O)

Sections showing method of fastening wire.

o t §
ki

jIT 2 >

-
%0/ for fasfemng wire

Fig. 3.

aclk : ;
m"’;{ B Wb8tituced for the nail: - The other end of the wire
ns t the back of the post, and by means of the tool
hag ¢ 1S 15 twisted up into a corkscrew. The fastening
Perim, ty ¢t been tried out in practice, but its use on an ex-

en . . . .
eﬁit:ieut % Dost seems to indicate that it is simple and
No o t was designed for use with a round post having
Use itwie' As our moulds are all grooved, we expect to

th this type of post.
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The annual consumption of cedar posts on a large rail-
road runs into hundreds of thousands. Rot and grass fires
eat them wup, unruly steers break them off and the ever-
present hobo finds them good fuel for his campfire, pro-
vided he can get them without too much labor. None of
these agencies except the steer have any effect upon con-
crete posts and there is a large field for their use. They
must be produced cheaply and in
large quantities, however, and must

gl
i

be strong enough to stand rough
} handling ~as well as to resist the
f forces which come wupon them in
“ service.
|
|
|
F

H

The machine we are using will
turn out 400 posts per ten-hour day.
As previously stated, we do not yet
3 know how low the cost can be got-
l ten, but we are satisfied it can be
’ made such that they will compete

i
T~

with cedar posts.

It must not be expected that a
concrete post will stand the degree

298

of rough handling which can be given
a wooden post. It is easy enough
to make them strong enough to with-
stand the loads which come upon
them in a fence and they are in no sense fragile. But some
degree of care must be used in handling them or cracked
posts will result.

If they are used with the same degree of care and in-
telligence required in any other form of permanent construc-

tion it is very certain that most satisfactory results may be
obtained. '

Tool for fasfenmg wire

—_—-r—————

TRACK ELEVATION AT MONTREAL.

Montreal is still awaiting an arrangement with the
Grand Trunk Railway regarding the elevation of the com-
pany’s tracks. It is mow at least three or four vears since
the matter was taken up seriously, it having been in the
realms of discussion for years previous to that. Some few
years ago, however, the company and the city got as far
forward as to discuss plans. Plans were even drawn up, and,
if not actually approved of, were at least given favorable
consideration. At the present time, the railway passes into
the city from the west on a surface track, the crossings being
very numerous, and being on a level with the street. The
track coming up from the south crosses the Victoria Bridge
and joins the track entering the city from the west. The
work of elevating the tracks will naturally be very costly,
and this may, to a considerable extent, explain the many
years’ delay which has taken place in carrying out the work
to completion.

The whole subject was to have been taken up at the
last meeting of the Railway Commission, held here a few
days ago. The city had previously consented to contribute
$2,000,000 towards the work, and it was generally thought
that the railway regarded this as sufficient. In fact, it was .
generally understood to be the sum originally asked by the
railway. Now, however, the Grand Trunk expresses its dis-
satisfaction at the amount, the work being much more costly
than previously supposed. The public do not quite wunder-
stand why the city should pay anything towards elevating
railway tracks, but the principle seems to have been accepted
by the city council. The Commission will deal with the
matter at its next meeting.
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INVESTIGATION AND CARE OF RETURN
RAILWAY CIRCUITS.*

—_—

By E. E. Nelson.

In the early days of electric railroading it was supposed
that the earth had zero Tesistance on account of its area
being practically infinity. = This was soon found to be far
from the truth. As the number of cars operated increased
the drop in voltage become so large that it was found im-
possible to move the cars, and means had to be taken to
help out the earth return. In some cases a copper return
was laid in between the tracks and frequently joined to the
rails. But with the heavier loads and greater distances, the
cost of this becamt prohibitive. Means were then taken to
utilize the great carrying capacity of the rails themselves.
This was done by bonding the rail joints together by
means of copper wire fastened into holes drilled in the rails.
This work was usually left to the track department who
assigned it to the cheapest paid workmen. These men did
the best they knew how, but it was a better mechanical
than electrical job which was put out by such men. Now
it is intended by all electric railways to use the track rails
for the return of current from the cars to the power house.
But on account of the rails being in close contact with the
ground such railways use both the rail, ground, and material
buried in the ground for their return circuits.

When a steam engine, electric generator, motor, or
similar machinery breaks down, the electric railroad man-
ager is notified in a very forcible manner, but when his
rail bonds are in poor or omly fairly good condition, there
is no startling notification. Perhaps he notices that the
power at the cars is usually weak and he notifies his power
house that they are not holding up the' voltage. Or he
jumps to the conclusion that his feeder capacity is too small
a section, and on the spur of the moment strings in addi-
tional feeders without any great benefit. = Or possibly he
may notice at the end of the month or year that the kilowatt-
hour per car-mile on his road is much larger -than that ex-
pended by bhis associates. To remedy this he may get
after his transportation superintendent and tell him that
the motormen are very wasteful with the power. All these
troubles in addition to many more that might be mentioned
are likely to be caused by poor track bonding.

It is realized by practically all railway managers to-day
that unless extreme care is taken with the return circuits
the losses in these circuits will becomé enormous; even
enough to make the difference between a road paying and
not paying dividends.

Rail steel is a very good conductor. Weight for weight
it is about one-seventh as good a conductor as copper. A
copper wire bar weighing 1 1b. per yard has an area of
about 110,000 cir. mils, hence an iron bar weighing one
pound per yard is equivalent to about 16,000 cir. mils cop-
per. The resistance of 16,000 cir. mils copper is approxi-
mately 0.6 ohm per 1,000 feet. Therefore, the resistance
of a steel rail in ohms per thousand feet is equal to
0.6 divided by the weight of the rail in pounds per
yard, and the carrying capacity of the steel rail in circular
mil copper equivalent is equal to 16,000 multiplied by the
weight of the rail in pounds per yard. Seventy pound
rail, which is the size commonly used in street railway
work, therefore, has a carrying capacity equal to 1,120,000
cir. mils copper. In order to use this great copper equival-
ent carry capacity, it is only necessary to bond the rails

* A paper read at the seventh annual convention of the
Southwestern [Electrical and Gas Association, Houston,
Texas. ¢
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themselves electrically together. This is now usually doné
by the following types of rail bonds: expanded terminal
copper bonds; soldered, brazed or welded copper bonds
amalgam bonds; and 'by means of welding the rail joints
themselves together by either a cast, electric or thermit
weld.

A rail bond has its greatest resistance where it comes
into contact with the Tail. If the steel has a resistance 0
seven times that of copper, the area of the contact between
the bond and the rail should be seven times the area of the
bond. In the expanded terminal copper bonds using the
ordinary T-rails, it is possible to get about ten times the
contact surface of a 250,000 cir. mils bond, but as moisturé
soon creeps in and corrosion takes place, the effective con”
tact surface is soon cut down.

The greatest trouble with all rail bonds is that enough
care and attention is not used in their purchase and insta®
lation. Copper rail bonds should be flexible enough so that
movement of the rail will not damage either the bonf1 "i
the contact surface between the bond and the rail. An l.dea‘
place for installing bonds is underneath the fish-plates, a8
tening the bond terminal into the web of the rail. In t lr
location the bond can be made very short, usually not ove
lo in. The shorter the bond the less the resistance of (¥
track return is increased at the joints. Also in this locatio®
the bond is protected from copper thieves. It is usuall}"tz
good plan to keep the area of the bond as large aﬂd‘lg
length as short as possible.  Another very important thln_
to look out for is that the fish-plates do not pinch the C"]fy
per strands of the bond.. If these strands are pinched 3
fish-plates, the expansion and contraction of the rail du®
changes in temperature will soon cause some of the St_fano
of the bond to break in two, and the carrying capacity 2
the bond is by this means considerably lessened. Some 194
use two bonds on the same joints in order to insure 2 Pad'
of good conductivity in case of failure of a single bps p
Where double bonding is not required to keep the heatﬂ;e
of the joints down, this practice is not recommended. Olct
of the two bonds is very likely to have imperfect cont?
and the road has the service of only single bonding at
expense of double bonding, so that it is better pract
install a single bond of sufficient capacity and to ma
1t.

jce
intam

. al
The capacity of a bond will be determined by the Be it

ing of the bonds at the contact. For contact surfaces ao 4
100 amperes per square inch is good practice. A 4/0 150
has a contact surface of about 1.5 in., so that about Jate
amperes may be allowed for each 4/0 bond. T he fish-P
well bolted up will carry about 50 amperes. He'nce4o
amperes -is a load for two rails bonded with sin.gl";a Iy
bonds.  Of course, such a track will carry consid® e
more current but there will be heating at the joints 277 g
life of the bond will be very much lessened in the S?me ver*
that the life of any machine is lessened when it ASHE
loaded. If more current has to be carried, a larger dinf
should be used. If this is not possible, double PO
will have to be resorted to. ord
When the bonding supervisor is called upom to ¥

bonds for a piece of new track, he frequently finds thas
rails and fish-plates have already been ordered and quendy
are on the ground. The fish-plates selected have frea?
no provision made for a bond placed underneath. g
the web of the rail, so that he is forced in ordering
to use bonds of an undesirable type.  Fish-plates o pos*
for an electric railroad should have as large a Space as reme
sible between the plates and the web of the rail xt the
care should be used in selecting bonds to s€€ |ates:
strands of the bonds are not pinched by the fis 'pbond
For this purpose full information should be give? o polt
manufacturers of the size of the rail, fish-plate 2P
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y Daces: This is best furnished by means of blue-prints of
ca,e rail sections, and fish-plates used.  These blue prints
A easily he obtained from the rail joint manufacturers.

Too much care cannot be taken in the way in which
nm:s are put on. In drilling the holes in the rail, oil
Wssiilno circumstances should be used, because it is im-

‘€ to wipe all of this oil out of the hole, and a thin
ta:[tl Wlill_ be 'left in, w.'hich will cause a high resistan.ce con-
incr,e :V' lfh in turn. will cause heating. ¥n a short time the
geCtrii:_lln the re51sta..n‘ce of the bond will be so much t})at

i ly the bond is of no use .whatsoever. The writer
; SO'mt found any tr(?uble in having holes bored dry, but
% recoe sort of a lubricant is demanded sal soda and water
ilnm(Edimmended. .Af_ter spch use, however, the holfa should
with aatlely after it is drilled be very carefully wiped out
insta]le dC ean rag. Without any delay the bond should be
o, S0 tI.lat the contact will not be damaged by _ru'st.
shouq LnStall%ng the.bonds, the bond contac.t terminals
°nlprese polished with emery cloth. When using a screw
With oi]sor a very small amount ‘of flake graphite mlxe.:d
Dreven, tli)llaced in the punch hole on tht? bond head will
wil] il e compressor plunger from cutting the bond and
s 1§ the compressor screw to be turned up much
. © Teadily, Care should be used, however, that mone of

15 3 i
Writegra’phlte and oil is gotten on the contact surface. The
T has found that the wrenches furnished by the makers

p;w::re"; b'ond.compressors do not have enough Leverage
rec‘-’-iv;;d t is his custom when a new SCrew COmpressor is
to have the length of the wrench increased to five
He also instructs the compressor man by all means,
rencSIble’ to break the compressor by turning up on the
When compressing bonds in the rails.
i E:rrie should be used in sha.rpening the drill bits used
wily drillllg bond hole.s, as a drill bit not p‘roperly ground
O this a hole considerably larger than it is §u.pposed to.
R i Teason bonds expanded by means of flrlvmg a 'steel
ju gmen the centre of the bond head are., in the writer’s
 vay t ve‘ry undesirable. These steel pins dc? not allow
tious sizes of holes drilled with different bits. Men to
Care 08 the honding gangs should be selected with great
* Only such men should be used as are able to realize

.

if Pos

the 5
to inl:tp‘)rtance of bonding and are able to be taught how
do all them, They should be conscientious enough to

them_e best they can whether or not the boss is watching

up };[;nt:;lediately after a bond is installed and it is covered
a ﬁrst-cle fish-plate, it is impossible to tell whether or not
shi 3ss or only a fajr job has been done. .Poor work-
Whicy, {I: Will show up in six months or a year’s time. Bonds
esirablxtend around the outside of the fish-plates are ut}-
ger f’ both on account of their great length and their
hOnds Tom copper thieves. Soldered, brazed, and we'lde.d
e diﬁa-]ve been used to a considerable extent, but it is
of ] o Cult to get them properly installed with the kind
Sver, isr Usually available. The electric brazed bond, how-
machinedeslrable, but its installation necessitates expensive
OD‘(?" Amalgam bonds give good results for tempor-
Weld 102, but do not last for any great length of time.
Taj] is Jom.ts can only be used in paved streets where the
Dergy buried,  This prevents sudden changes in tem-
L ) and also prevents buckling due to expansion. This
apagj,, 1Nt is to be recommended where the full carrying
Dayeq i of the raj] is required and the tracks are buried in
h ) I'Eets_

{

b°hde3ﬂma'd crossings and all track special work should be

ess ¢ Y means of copper cable extending around them,
,typﬁ- € Crossings and special work are of the solid weld
Samq as g - Carrying capacity of this cable should be the
© rail itself, as on a bolted up crossing or special
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work very little dependence can be placed upon the rails
themselves carrying any current. If desired, old rails, well
bonded into the tracks on each side of such special work,
can be used to good advantage for special bonds. On all
track, attention should be paid to having the fish-plate bolts
well tightened up, for, if the joints are loose mechanically,
the bonds will soon be damaged so that they are of no
practical use.

If there is a great deal of current leakage from the rail
to the ground, ‘it will be found that the base of the rail will
wear out, due to corrosion, much faster than the ball. In
fact, if this leakage is too much, the base of the rail will be
damaged in a short time so that it cannot be spiked to ties.
Salts will increase this corrosive effect. It has been found
that ties treated by the chloride of zinc process in order to
prevent the ties from decaying, will, when used under rails
carrying electric current of 100 to 200 amperes, cause the
base of the rail to be eaten away in three years’ time, so
fhat the rails are practically useless. This happened under
the writer’s observation on tracks that were both well and
poorly bonded. The poorly bonded track corroded much
faster than the well bonded track.

An idea of how much current sometimes leaks from an
electric railway track, is given by an observation of the
amount of current given up to a power house negative bus
by means of a 500,000 cir. mils cable connected to telephone
lead sheathed cables about 4,000 feet away from the power
house. The output of the station at the time was 1,500
amperes. It was found that 350 amperes of the return was
being picked up on the telephone lead sheathed cables
buried in an underground conduit, and was returned through

. the 500,000 cir. mils ground wire, thus amounting to Over

20 per cent. of the current return.

In investigating railway circuits, it is well to keep
graphical records of the power house output, and also to
place graphical recording meters at various places on the
system between the rails and water pipes. From these
records values can be gotten of the power house output and

at exactly the same time the leakage from the rail

to the ground can be obtained. All of these wvalues
can be placed on a map and different values of the
leakage for different outputs of the station and different
shiftings of the location of the load on the system can be
studied. Thus a good idea of what is mecessary to do in
order to cut down leakage to a minimum from the track to
the ground can be decided upon. At any rate, the track
bonding should be kept in first-class condition.  For this
purpose the bonding should be carefully done in the first
place and once a year all rail bonds should be tested by re-
liable men. All defective bonds should be repaired. It is
common practice to compare the resistance of a rail joint
with the resistance of a length of the same kind of rail.
That is, the resistance of the joint would be said to equal
two, three, or four feet of rail, as the case might be. There
are various bond testers on the market which will give this
reading direct. Most of them rely on the current in the
rail itself, or that there is mo current flowing to give any
tester which will show conclusively whether or not there is
any current in the rail. Sometimes it is hard to tell whether
the joint in question has as good carrying capacity as the
rail itself, or that there is no current flowing to give any
readings.  Joints on seventy pound rail bonded with 4/o
bonds which show a resistance of five feet of rail, are only
fairly good. Those joints which go over ten feet are bad.
A 4/o bond in 7o-lb. rail will, if it is in first-class condition,
usually show a resistance of from one to two feet of rail.
Before deciding upon the supplementing of track re-
turns by means of auxiliary return feeders, it is well to
make some test of the exact resistance of the track return,
and of the overhead resistances, This can be done by
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means of a water rheostat load placed at night upon the
system, after the cars are all in. Ammeter and voltmeter
readings should be taken using, perhaps, a telephone line,
or, if the system is sectionalized, one of the unused sections,
as a voltmeter lead back to the station. The resistance of
the overhead and ground return can then be calculated by
ohm’s law.  Assuming that the track bonding is in first-
class condition, then, if any more feeder is to be run, this
feeder, for the best economy, should be used as a ground
return, if the return resistance is the largest; and for a
trolley wire feeder if the overhead resistance is the largest.
Although in general it is necessary to keep the resistance
of the return considerably less than the resistance of the
overhead, in order to minimize leakage and keep the return
current confined to its legitimate conductors which consist
of the rails and ground feeders.

To sum up, it can be stated that satisfactory return cir-
cuits are only possible with first-class track bonding. Poor
bonding workmen will spoil the best bond ever made. Care
should be wused in the purchase of track bonds, and the
greatest care should be used in their installation. Periodic-
ally, thoroughly reliable men should test and repair all
bonding.

—_—— > ——

TRACK FOUNDATIONS UNDER PAVEMENTS.

The selection of the type of track foundation under city
streets which will give the best service at a minimum ex-
p:nditure is a problem which confronts engineers when they
prepare for the reconstruction of existing lines or for new
extensions. In a recent issue of the Electric Railway Journal
this subject was commented upon editorially, and the re-
marks there made are worth attention. There appears to
be a general tendency to use concrete almost exclusively for
this purpose. Careful investigations made recently on the
surface railways in Chicago, however, have shown that
similar results may be obtained by using a compactly-rolled
or tamped crushed stone or gravel. A study of the advan-
tages and disadvantages of both types affords a comparison
that is instructive.

When concrete is employed as a track foundation the
accepted practice has been to make the depth 6 in. under
the ties. On new work little difficulty is experienced in ob-
taining first-class concrete foundations; the track is laid
and blocked to a proper elevation, and the concrete foun-
dation déposited in place and allowed to set perfectly before
it is necessary to turn traffic over it. In the reconstruction
of old track the results are not so satisfactory unless it is
possible to route traffic around the piece of newly-laid track;
in fact in many cases the foundations are not permitted to
set sufficiently before cars are operated.

Investigations as to the proper length of time to allow
for the setting of concrete foundations have shown that it
should be not less than ten days, and experience on the
Chicago railways has extended it to fourteen days. In many
cases the failure to allow sufficient time has resulted in
crushing the green concrete, causing the track to become
badly out of line and surface. It has been learned that the
best results are obtained by spacing the ties, whether steel
or wood, at 3-ft. centres. The general opinion has been that
concrete provided additional bearing. It has been found,
however, that dependence upon the concrete bearing value
has led to increased tie spacing to such an extent as to
break down the foundation.

The use of crushed stone or gravel instead of concrete
for foundations offers little advantage from the standpoint
of initial cost for new work. However, in the reconstruction
of old track, the use of one of these materials may be ad-
vantageous for several reasons. Although it may be neces-

-it prove efficacious in indicating, at any consider
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sary to increase the depth of ‘the foundation 1 in. or 2 iBs

the cost of the material in place is lower, and the setting

time is eliminated. In fact, the best results are obtain‘
if traffic is turned over the track immediately after it 15
raised to the finished elevation. This reveals the weak
points and permits retamping before the paving is laid.
The fact that ties must be spaced at closer intervals 0B
crushed stone than on a conorete foundation has influenced
the popularity of the latter type. The result of the tests OB
the Chicago railways shows that spacing should be dé
creased to 2-ft. intervals for either wood or steel ties, The
reduced cost of material and labor with crushed stone @
compared with concrete, however, more than offsets tl}"’
increased cost of ties. As to the relative life of the tie i
crushed stone or in concrete foundations, experience 1}35
shown that there is practically no difference. A factor which
does not appear to receive proper weight is the reduc®
maintenance cost resulting from the use of crushed stoné

While the wuse of concrete is absolutely necessary
some instances, particularly where the subsoil is compo.se'
of quicksand or boggy material, these cases are speciat
Where the subsoil has good bearing qualities, crushed ston®
may be used so as to secure increased flexibility and 'de—
creased maintenance cost. Another point for consideratio?
is the result of increased rigidity where that exists in trac
construction. The more rigid construction is believed 0
increase rail corrugations, and, therefore, to decrease the
life of the rail. The cost of rail-grinding is also a factor:

During the reconstruction of old track, the problem of
routing cars is a serious one, especially during rush hour®
on many railways. As it is essential to a good concret®
foundation to keep the track affected out of service f0r9:
least 'ten days, the cost and inconvenience of the delays €
perienced in routing traffic around new work should
considered.

Since the cost of material and labor in the constructio®
of a concrete foundation is about the same as for crus 5
stone and the life of both types is about the same, pw‘ﬂ_d
equal diligence is employed during the construction perio®
the matter should be considered from the standpoint .OS
operating cost. The increased facility for making repal”
and the probable reduction of rail corrugations, which a.ﬁe
the cost of maintaining the equipment if they are Serlou.ss’
are worthy of thought When the question of foundation
not governed by the bearing quality of the subgradeé 15
appears that crushed rock or gravel has many advantag®
under the conditions prevailing in Chicago.

—_——--

TEST OF MARINE THERMOMETER.

The Minister of Marine will afford Prof. H. T. Ban?es’
of McGill University an opportunity to make a P.ractlcy
test of his micro-thermometer, the instrument devis 195
the professor to give warning of the presence of lceb(; of
at sea. A test of the apparatus was made in the Gul
St. Lawrence by the steamer Stanley in 1910.

The Minister’s intention now is to give it a further ?:e-
more extensive trial. To this end the Government s
breaking steamer Montcalm will be commissioned to Cr‘;se
during the month of June next in the waters of Belle it6
and between that point and the entrance of Hudson _Stfa -
equipped with the micro-thermometer. Every precautio? uld

be taken to give the instrument a thorough trial. o dis-
; a

t—
. : i vy, douP
tance from the ship, the existence of ice in quantity,

less the micro-thermometer will be adopted as a S 4
adjunct to modern equipment designed to assure the
of ships at sea.
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AN EFFICIENT METHOD OF HANDLING CON-
CRETE FOR STREET PAVING BASES.

The illustration shows the plan view of an installation
Used in laying the concrete street bases in Portland, Oregon.
This installation embodied several novel features, and
Tesulteq jn 5 great saving, both in time and money, over the
®Idinary methods of handling concrete in this kind of work.
he raw material was piled on a cross street back of the
Mixer, and a drag bucket was used to haul the sand,
8ravel, and cement to the mixer.
On the streets where there were mno railway tracks,
. bel portable track was laid down the centre 4?f the
dr::;’ a Y switch leading to the mixer, as shown in the
> Ing, A turntable was placed at the end of
A € track, and from the turntable short sections
eng’;’}rltable track were laid at right angles to the
i of the street, and Teached to the curb

The mixer unloaded directly into Koppel
OWL dump cars, and the cars were then run
St éhe track to the right or left, and the con-
. €Posited just where it was needed, requir-

Stee
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TESTS OF SHEET PILING.

The last report of the Committee on Wooden Bridges
and Trestles, of the American Railway Engineering Associa-
tion gives some interesting methods for tests on sheet
piling.

The procedure suggested for these experiments was that
a strong concrete open-top box be made, across the middle of
which a vertical plate diaphragm of tempered spring steel
could be set; this diaphragm being held in place against
horizontal motion at its top and bottom. On both sides of
this diaphragm the box would be simultaneously filled with
the material to be tested, as sand; thus representing (when
the box is full) sheet piling driven in sand.

STREET RAILWAY

No. 1 - PORTABLE TRACK BETWEEN ST RY TRACKS
No.2 - 3 “ CURB &

PASSING TRACKS USED IF NEC-
ESSARY. SHORT (5') SECTIONS USED
WHERE PORTABLE TRACK CROSSES
ST. RY. TRACKS PORTABLE TRACK
IS BLOCKED UP TO MAKE THE
BOTTOM OF IT LEVEL WITH TOP
OF RAILS OF ST RY TRACK

in : g
o € very little shoveling. In this way a section

s € street base was laid clear across the
treet

%; > after which the turntable and cross tracks
m Moved six or seven feet back toward the

Xe : f
ah L by merely removing a section of the port-
le ty

ack,

way Otn the streets where there were double rail-
g Tacks two different methods were employed

. cdolzymg on the work. In both of these
bla G tl}e mixer, materials and Y switch were
aS in the method just described.
(:n Some of the streets the portable track was
l'a.ilwaye tlength of tl:le street between the two
dumped track.s_ Thls method allowed the concrete to l?e
S b 0 either side of the portable track, thus filling in
rtab]ei between the railway tracks. At th(? end of Fhe
0 DOrtablraCk a turntable was placed, frpm which a section
a'iIW-ay ] e track ran to one curb. This left one of the
alopg thraCkS clear, while on the other, when a car came
lifted ’u € cross section of portable track was very easily
tablq afdand TeplaCf;d after the car had passt. The turn-
Perp; ¥ bortable track were blocked up just enough 'to
ay railse Cross track to be laid on top Of. the street rail-
e Side | so no elevated tracks were required. AfteT the
Tacks o of the street and the section between the railway
e o 05 completed, the portable track was removed to
Dleteg  Side of the street and that part of the street com-
Tailwa'y Another method employed on streets with c?ouble
the str Tacks was to lay the portable track on one side of
€€t and fill in that side of the street and one of the
Oth :idtl'acks. The portable track was then moved t<.) the
Mok oo 0? the street, and that side and the other raflwgy
* ®d in.  This left a space between the two railway
tah), %o be filleq in, which was done by using the turn-
a cross section of portable track which was laying
€ of the street.
awéynf:: ! three methods employed, the concrete was dumped
as . M the portable track, and as a section of the base

\

Sithe, siq

’ a
ang t}jd a short section of the portable track was removed

€ :
Ywarg Yntable and cross section of track moved back
€ mixer

e
o 8reat advantage of all three methods was that

nc
" han{lli grete was placed just where it was needed, and

€ Concrete reduced to a minimum.

Plan of Layout for Handling Congreto,

The sand was then to be removed from one side of the
diaphragm, as would occur when a trench is excavated pro-
tected by sheet piling. After the diaphragm had assumed
the curve due to the pressure of the sand its curved shape
was to be accurately determined and a closely fitting tem-
plate made to record its curvature.

In order to determine the amount and distribution of the
sand pressure, the diaphragm would then be removed from
the box and placed horizontally, supported at its ends at
the same points it was supported by when vertical in the
box. A number of metal strips should be provided, each
long enough to reach across the diaphragm, but of varying
thickness to make up any required weight, and of equal
width.

These would be piled at equal intervals on the dia-
phragm until it reaches the exact curve of flexure which was
given it by the sand and recorded by the template; bearing
in mind that the tops of the successive piles of metal strips
must be on a curve of some uniformity (which may be call-
ed the curve of load) without such irregular outline as that
of a battlement, and carried over the supports on the line
indicated by the curve approaching them. The total pres-
sure, and the centre of pressure, would thus be determined,
it is thought, with considerable accuracy.

As a check, the flexure curve of the diaphragm already
found could be plotted to a convenient scale, and successive
differentials taken thereof up to and including the fourth.
As the equation of this flexure curve is unknown, the differ-
entiation would be done graphically, remembering that the
first differentiation gives the curve of tangents to the flexure
curve; the second the curve of moments; the third the curve
of shear, and the fourth the curve of load, which should
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agree with the curve of load determined by the first method
—that of weights superimposed on the horizontal plate.

-Other materials than sand need testing, such as a heavy
semi-fluid mud, and ballast. In each case the angle of re-
pose would be noted of the unretained material, and its
weight per cubic foot.

In order to obtain definite conclusions the concrete box
and steel diaphragm should be of rather large size; and to
prevent the friction of the retained material on the sides of
the box from affecting the result materially, narrower steel
plates could be placed on each side of the main diaphragm,
observations being taken on the main plate only.

The investigation could be extended to determine the
pressure on abutments, which are generally filled against
gradually on one side only. It seems probable that under
such mode of filling, the total pressure would be greater,
and its centre lower, than in the case of sheet piling.

— oo ———

THE PEAT PRODUCER GAS POWER PLANT AT
THE GOVERNMENT FUEL-TESTING
STATION.*

By B. F. Haanel, B.Sc.}

Owing  to alterations in the construction of the
peat gas producer, now being made by the Korting
Brothers, of Hanover, Germany, the tests which have been
made and are now under way ate not complete. This paper,
therefore, can only treat in a general manner of the produc-
tion of power from peat in so far as it relates to the investi-
gations made at the Fuel Testing Station.

The reasons and necessity for the establishment of a
Fuel Testing' Station, and the benefits which it is expected
will accrue to those provinces which possess no coal de-
posits and consequently are dependent on foreign sources
for their fuel for all purposes, by demonstrating a satis-
factory and comparatively cheap method for the production
of power from peat, lignite and the cheaper grades of the
imported coals, have been many times stated, so that it
will be unnecessary to reiterate them here.

While the Fuel Testing Station was originally erected
for the purpose of demonstrating a commercial and
economical method of generating power by the wutilization
of peat in a gas producer, the plant has been enlarged
sufficiently to include the investigation of lignite and coal
in the producer.

That part of the power plant in which peat is exclusively
used consists of a 60 horse power Korting peat gas producer
and gas engine with a direct connected 50 kw. direct cur-
rent generator. The load which it is desired to carry on
the engine is regulated by means of a portable resistance
stand capable of absorbing the full load of the generator.

The producer gas cleaning apparatus consists of a wet
coke scrubber, tar filter and a dry scrubber. The engine is
started by means of compressed air, which is supplied by
a compressor driven by a 3 h.p.—a.c. motor, which charges
into a receiver. A suction fan driven by a 1 h.p.—a.c.
motor is provided for starting the producer.

Description of Producer.—The Korting peat gas pro-
ducer as originally installed, consists of a rectangular steel
shell about 15 feet in height from the floor level by about
5x3 feet in horizontal section. Near the top, grates are
provided on either side. These two entirely independent
grates are separated by a space approximately 12 x 12 inches,

* From the Journal of the Canadian Peat Society.
+ Chief Engineer, Division of Fuel anl Fuel Testing,
Department of Mines, Canada.
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Below the grates are chambers into which the ashes drop,
and these ash chambers and the grates above are accessible
through two doors. About 3 feet above the floor level
there is a second grate with two ash pits, one on either
side, access to which is provided by two  doors as above:
Directly above the grates near the top or upper zone, a cast
iron chamber is provided. This chamber is connected b¥
means of a water jacketed pipe to a similar chamber b‘?’
neath the grates near the bottom of the producer. This 15
called the lower zone. These two chambers are provided
with doors for the purpose of cleaning. In addition to the
doors just described, there are two doors situated on the
back of the produced just over the lower zone grate bar®
through which the fire can be poked or cleaned.

On top of the producer are two hoppers for feeding
fuel to the two grates of the upper zone. The doors CO.Ver
ing the ash pits of the upper and lower zones are provide

ment
60 Horse Power Kérting Peat Cas Producer at Gover?

Fuel Testing Station, Ottawa, Canada.
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i wate®

with adjustable air openings. The lower end of the watef
jacketed pipe mentioned above, is submerged n @

seal. pest

The lining of the producer, which is made of the the
quality of fire brick, conforms to the general shape ° rate
producer for a distance of about four feet above the 08"
bars of the lower zone. From this point, the lining o ars
ged or stepped on the two narrow sides until the 8T 5 pout
of the upper zone are reached, leaving a space ©
12 X 12 inches.

Principle of Operation.—The green peat
about 30 per cent. moisture and a large amount. v pover
matter, is fed through the two hoppers describ ; 100&
and is partially burned on the grates of tbe_uppe should
The heat resulting from the combustion of peat L otrie o
be, just sufficient to drive off the moisture and VO ;ic fall®
ter, leaving behind practically pure peat coke, W into the
through the narrow opening below the upper grates
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lower zone where the final and complete combustion takes
Dlac‘e. %

In addition to the moisture and heavy hydrocarbon
Yapors driven off from the peat during the process of cok-
;ngs”» the gases passing into the lower zone contain nitrogen,
tra;nau amount of carbon monoxide, carbon dioxide, and a

€ of methane and ethylene.

S When the producer is in condition for operation, the

Ce between the grates of the lower and upper zones is
ed with peat coke, the lower layer of which, for a height
about eighteen inches above the lower grates, is incan-
€ent owing to the combustion of the coke on these grates.
The gases, heavy hydrocarbon vapors and moisture
rav::sd from the combustion of p‘eat in the upper zome, are
it thup (by means of the suction of the fan or engine)
previouzl gas cha}mber 'above the grates of the upper zone,
cOo0leg 2 dgscnbed, into and down through the water
ower leDe into the chamber beneath the g.rates of the
Deat COI‘:DE and then up through the‘ bed o.f incandescent

e toe to the t.wvo off takes. on glther side of the pro-
the cleaning system and engine.

. Small quantity of the heavy hydrocarbon vapors and
he Wai,e Some of tf}e moisture is Fondensed on the walls of
Where thr cooled':plpe and drops into the water seal below,

€ resulting tar can readily be’removed.

of
des

€vol.

DOSsibl

hYdr:::ngases of the upper zone and the remainder 9f the
escent Vapors and moisture now pass through the incan-
Vaporg adCOl'(e of. the lower zone. Here the.hydrocarbfm
i steaImtted mt(? the lo.w.er zone together ?mth thft mois-
© ash _m) and air admitted through the air openings in
by Pit doors, in passing through the hot carbon either
' e’m(:)ris?re S_Dlit up into permanent combustible gases.
Sult of th‘ure 1s ?eact?d upon by the hot carbc.un. The re-
Mong ide IS reaction is free hydrogen and either carbon
in Or carbon dioxide. The carbon dioxide, evolved
fing ga:ppel‘ zone, is reduced to carbon monoxide. 'T-he
g? carbsonsrsts of a large quantity (by vp!ume) of nitro-
dloxide’ o0 monoxide and smaller quantities of carbon

h Ydrogen, methane and ethylene.
Clegy; ® Cleaning System.—As previously mentioned, the
ang g & System consists of a wet coke scrubber, tar filter

SCrubber,

She]y © Wet coke scrubber consists of a cylindrical, steel
at the ¢ 6 feet in height by 234 feet in diameter, closed
Water oo P by an air tight cover and at the bottom by a
This shell is filled for a height of about 3 feet
B < When in operation, this coke is continuously
ducer enw“h cold water. The final gas leaving the pro-
the to ters the scrubber near the bottom and leaves near
‘ P'l'ay’ th In Passing up through the wet coke and water
qll“"ltity € Bas is cooled and most of the dust and a large
tarry matter, which escaped decomposition in
» 18 removed. Y
g he wet. coke scrubber, the gas passes through
3 feoy in °T. This filter consists of a cast iron box about
i nsigelght' and 3 feet by 6 inches in horizontal sec-
:M foyy p: this box are fixed a number of baffle plates
t}l:ﬂet‘ e’:"ratEd metal plates which are placed near the
Te s‘lction oe Plates can be sprayed with hot water when
8ag mt: the system indicates that the filter is cl?gged.
alhong t];s at one end of the filter and passes in and
tare. Plateg ae bafle plates and through the perforated
be?- magy, 4 then into the dry scrubber. ~Most of the
Wate,. . ovefia‘:ned _with the gas past the coke scrub-
&hver to, 11 In this filter and flows off with the wash

.%da ut f“eal-_ The dry scrubber is a cylindrical stee]
. Ry, o 00 the “€t in diameter by about 3 feet in height,
TR i 9D and bottom. The top cover can be re-
{t S shel] jg packed with excelsior through which

; Ucer
ro

t m t
he ar
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the gas must pass before entering the engine. Free mois-
ture and some tarry matter is removed from the gas in its
passage through the scrubber. :

Resuits of Tests.—Several tests have been made with
the peat manufactured at the Victoria Road peat bog, and
with that manufactured at the Government peat plant at
Alfred.

In these tests, peat with varying quantities of moisture
were used, the lowest quantity being 15 per cent. and the
highest 43 per cent, Since the producer is designed to
operate With peat containing from 25 to 30 per cent. water
and 1is, therefore, not provided with an evaporator for sup-
plying steam (which is absolutely necessary when running
on dry fuels), 15 per cent. moisture peat was found to be
too low for satisfactory operation owing to the high tem-
perature prevailing in the producer and of the final gas,—
thus lowering the thermal efficiency,—and the formation of
some tar.

While peat containing moisture up to about 40 per cent.
can be used by operating the plant at half load, the most
satisfactory moisture content was found to be about 25 to
30 per cent.

Any tar which may be formed and find its way past
the cleaning system into the admission valve and cylinder
of the engine can be easily removed while the engine is
running, by injecting into the open end of the cylinder a
mixture of oilsoap and water. Tar resulting from the dis-
tillation of peat is readily soluble in such a mixture and in
this respect differs from coal tar.

Fuel Consumption.—The average fuel consumption per
b.h.p.h. at full load (60 h.p.) was found from many tests
to he from 2% to 2% lbs.

For one bare horse power year of 3,000 (300 ten-hour
days), this would amount to 3.75 tons. -

For the purpose of showing the saving in fuel costs,
which can be realized by generating power from peat in the
peat producer gas plant, the following comparisons are given.

In estimating the following costs, the cost of one ton
(2,000 lbs.) of machined peat, at the bog where the pro-
ducer-gas plant is assumed to be situated, is taken at $2.00.
The cost of a ton of soft coal is assumed to be $4.00 in car-
load lots, f.o.b. At some points this price would be less,
while at others it would be considerably higher.

The consumption of peat per brake horse power hour is
assumed to be 2% lbs.; lower fuel consumptions have been
obtained, but the writer desires to use a conservative figure.

The fuel consumption per brake horse power hour of
the coal producer gas plant is taken at 1% lbs., and that
of the steam plant at 6 lbs. The latter figure relates only
to comparatively small plants.

On this basis, the fuel costs per brake horse power
year (3,000 hours) would be as follows:—

Fuel, cost per
brake horse power.
Year,
Peat producer gas plant, peat at $2 per ton $ 7.50
Coal producer gas plant, coal at $4 per ton 9.00
Steam plant, coal at $4 per ton............ 36.00

When peat is manufactured on a larger scale with
machines provided with mechanical excavators and other
labor saving devices, the above cost (2.00) per ton will be
very greatly reduced, so that a power plant situated at the
bog will be able to show a much greater saving in fuel
costs over that of a coal producer gas plant or steam plant.

In order to arrive at the saving, which will be effected
by the utilization of either peat or coal in a producer gas
power plant over that of a steam power plant, it is necessary
to estimate the operating costs and fixed charges since
these will remain about the same for all the plants in ques-
tion. A slight saving will, however, be realized in the peat
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producer gas plant, over the steam and even the bituminous
coal producer gas plant, in the operating costs, since the
peat producer gas plant is very easily handled, the producer
practically taking care of itself. Hence, one man, an en-
gineer at moderate wages, can easily take care of a 100 h.p.
plant. While this is true in a general sense, the writer has
seen a 150 h.p. bituminous coal producer plant handled en-
tirely by one man, but such cases are not common. A
bituminous coal producer is more difficult to operate and
requires more or less constant attention, and therefore for
proper working should have the services of a stoker. A
steam plant of like capacity would require a fireman in ad-
dition to the engineer. In short, a peat producer gas power
plant, in its simplicity and ease of operation, is not unlike
an anthracite producer gas plant, which is recognized as
the simplest of all such plants.

While hydro-electric energy is in many sections of those
provinces possessing water _powers, the cheapest power
available, and for many purposes the most suitable, it must
be borne in mind that there is a limit to which electric
energy can be economically transmitted, since the cost of
power increases rapidly with the length of the transmission
line. In addition, there are localities which cannot be served
by such transmission lines and still others to which such
power is not suitable—for example, those requiring a 10-
hour or intermittent service. For such districts, it is mani-
festly cheaper and more satisfactory to develop power inde-
pendently by some other means, and it is hoped that pro-
ducer gas power plants erected on a few wisely chosen bogs
will serve this purpose.

The demonstration plant at Alfred and the Peat Pro-
ducer Gas Power Plant erected in the Fuel Testing Station
at Ottawa (the former serving to demonstrate a commercial
process for the manufacture of a cheap fuel from peat and
the latter serving to demonstrate an entirely commercial,
economical and reliable method of generating power from
such fuel), will, it is hoped, prove instrumental in:—

1. The development of such of the peat bogs found in
the the provinces of Ontario and Quebec, as are suitable
for the manufacture of peat fuel, along sane and commer-
cially profitable lines.

2. The establishment of power plants on the bogs;
which will serve existing towns and cities with electric light
and power, and attract industries to those parts of the above
provinces which can be economically and satisfactorily
served by such power.

R

CONCRETE TELEGRAPH POLES ACROSS
MARSHY GROUND.*

By GEORCE CIBBS.{

Among the facilities required on the New York Ter-
minal Division of the Pennsylvania Railroad was the Rail-
road Company’s telephone service. The line for this pur-
pose forms an extension of the New York-Philadelphia main
line, from its point of intersection with the Terminal
Division at the east side of the Passaic River near Newark,
N.J., and consists of a pole line along the right of way
across a continuous five-mile stretch of semi-tidal meadoWw
swamp land known as the ‘“‘Hackensack Meadows,” to the
tunnel portal at Bergen Hill, the Hackensack River being
crossed midway of the section. The ground surface is

* A paper before the Eighth Convention of the National
Association of Cement Users.
t Consulting Engineer, Pennsylvania Railroad.
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covered with a heavy growth of reeds, and the top stratum
is a peaty bog, from 8 to 15 feet deep, underlaid with vary=
ing strata of clay, fine sand, and mixed sand and clay for
very considerable depths. It will be seen, therefore, that
the problem was to provide a design of pole which would
not only be strong in itself, but which could be set in 2
stable foundation in a soft and uncertain ground. It was
desired to make the line entirely secure against interruption .
by severe storms or by fires in the swamp' reeds.
peared, under these' conditions, that the ordinary type of
wooden pole would not be wholly satisfactory, either as I€¢
gards strength for such a heavy service or safety as l'egal'dS
the frequent meadow fires.

The use of reinforced concrete poles for the purposé
appealed to us, but very little reliable data about either the
cost or service from such design was obtainable. In Europ®
the author had observed the quite extensive use of concl‘e_te
poles, chiefly for electric transmission purposes, but details
of their construction were not at hand. These poles ar¢
frequently of structural steel covered with a protective coat”

ing of concrete, and sometimes are of wood encased in €08~

Manufacture of Concrete Telegraph Poles, Showing skeleto”
Frame Suspended in Place; Frame in Form, Ready
for Pouring, and Finished Pole.

crete, and much ingenuity has been expended in de"is,'ng
special forms of composite poles, but with. what pfactlca
success it is difficult yet to say.

The desirability, however, of securing a strong firé
line across this section of our road was so great tha
writer undertook to design in his office a simple for™
reinforced concrete pole, which could be manufactuf -
or near the work and at a cost which would not be Rr '
hibitive. ~ Without previous data to go upon the desié?
evolved is somewhat experimental, and probably the .no a
here given will not be of very great assistance in ﬁxl‘n'ins
precedent for an ordinary telegraph pole, as our condit!
called for heavier construction than usually required of § 25
lines. The data, however, is given for what it is wort 'r a
indicating a heavy and difficult piece of construction fo
special problem,

pl‘oof
t the
0

There were 202 poles required, spaced from 7° tOf:é
feet apart, with an average standard spacing of 120 3nd
the variations in span being due to mumerous Tailwaybovér
highway crossings. The height of the top of poles to
the ground also varies for the local conditions fro™ zfeet'-
5o feet, and the total length of poles from 35 tO
The loading: called for an ultimate capacity of 60 OP

5
en

ba ' &

It ap- i

e
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8Taph wires and two 40-pair telephone cables and one signal
€ontro] caple, The open wires are of copper, Nos. 7 and
B. & s. gauge, and the cables Nos. 13 and 16 B. & S.
§3Uge insulated wire, with a lead covering. The cables
:Jrie Carried by steel messenger wires. The weight of the
Tes and. cables is 10% pounds per running foot, giving
a tota] loading for the average span of 1,268 pounds per
ﬁttlier; Or including cross arms, in‘sulato.r's, bracke.:ts an'd
Vertigs’yl’so.o pounds per pole. : .In addition to this static
5 Call lofldmg, emergency COI}IdltIOIlS were. assumed of‘an
Dres‘: Oading of half 1nc13 of ice on the'w1res and a wind
per ure of 8 pounds per square foot on wires and 13 pound‘s
. Square foot on poles. "I‘h»e. stresses und?r these condi-
; Carr;'mt to exceed the elastic limits gf the wires a‘nd of the
averltl'lg structures. These assumptions are equxvalgnt to
1cal loading of 7,600 pounds per pole and a horizontal

Concrete Telegraph Pole Line over Hackensack
Meadows, N.J.

fo
rien(;i 4,000' pounds exerted one foot below the po.le top.
fDeratUrenfal Sag‘.of the wires at 6o degrees Fahrenheit tem-
for 1S 43 inches and a normal tension of 273 pounds
hot s:. 8 wires and 130 pounds for No. 9. The maxim}lm
in theg at 130 degrees Fahrenheit is 11 inches; the tension
loag; ngres under maximum wind pressure with the ice
Poupgg r:t gk degrees Fahrenheit is 70z pounds and 470
Spectively for the two sizes of wires.

fae he. design adopted is that of a tapering, smooth sur-
Cha’ T®lnforced concrete pole, square in cross section with
The ce:Ed Corners and having a taper of ¥ inch in 5 feet.
ultj N fCrete is of 134:2:4 mixture, assumed to have an
Inch, € Strength in compression of 2,000 pounds per square

ars he reinforcement is composed of mechanical bond
Cony B together into a square skeleton frame, and in the
inj € Dole this reinforcement is covered by a one-inch

u 1 . .
details M thickness of concrete. The following table gives
I the complete construction.
Wag U order

to m icall ard
SStablig), anufacture the poles economically a ¥y

traq k ed adjacent to the right of way and with side
Was Jo. ReCtions for delivery of materials. The ground
f o1q ¢€d and set with stringer pieces, three feet apart,
fa?e DOOO‘deI} car sills, so as to furnish a convenient sur-
muted on Which to erect the timber forms. This yard per-
st°ring i the simultaneous manufacture of six poles and the

;n the p: Place of 9o poles during the period of seasoning.
lrgy o 7OCeSs of manufacture the skeleton reinforcement is

;1eq tog :hup’ the twisted steel mechanical bond bars being
S thep, . % to form a square skeleton frame; this frame

Sectiop

L n g
A the USpended gt the proper height above the ground
. al wooden frames put in position around.it...
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The concrete mixture is then poured in and carefully tamp-
ed. In this way six poles were made per day and were left
in place at least sixteen days to season.

Table of Concrete Poels.

g £,
o = b .

§ e = 2 R4
$ 8= S 3 88 ag «E w83

pLi T = ) L &9 °5 ga
I Sl R O - oo p= 10 R R - <. 7
=) 5= o ) 0 . o o L &Pg
W el i [ L TN O - i) =0 i) .03
R e R - T e O R - T B -k
S A MR L DR B DR B ok 1 D B SR R ol
30 4066 175 3.38 1953 19059 5000  33.15 819 228
35 4321 1.75 3.63 2087 20480 6200  4l.44 1077 273
40 4505 175  4.03 1917 19667 7600  50.75 1309 333
45 4647 175  4.40 1987 20428 9200  61.58 1493 375
50 4763 1.87 4.73 1886 19692 11000  73.24 1792  43i
55 4860 1.87 5.00 1832 19155 13000  86.58 1974 490
60 4945 200 530 1812 19083 15000  101.28 2249 533
65 5020 2.00 548 1976 18591 17600  117.23 2575 618

After a number of experiments it was found best to set
the poles in pits excavated in the marshy stratum. These
pits were generally about o feet square and 5 feet deep, and
a timber grillage was placed around the base of each pole,
and about 5 feet below the top of the ground. This grillage
consisted of six track cross ties bolted together and to the
pole, and partly planked over by 3-inch rough lumber. The
pole, which projected below the grillage and was pointed at
the butt, was jetted down by compressed air into the sandy
layer, so that the grillage would rest at the bottom of the
pit.  The pits were then back-filled with Tock and clay.
Poles on curves are cross-guyed, and the terminal and rail-
way crossing poles are head-guyed with steel cables.

In order to determine the stability of the foundations,
as above described, as well as the transverse strength of
the pole itself, a test was made of a 55-foot pole set in a
13-foot deep foundation. The test consisted in applying a
horizontal pull 39.5 feet from the ground. The breaking
load was 4,360 pounds and the point of fracture 20 feet from
the ground, at the top of the 32-foot reinforcement bars.
The foundation itself was found to be amply secure.

The actual cost of labor and material for manufacture
of these poles, reduced to a unit cost for an average length
pole of 40 feet, weighing 7,600 pounds, was as follows:

Forms—labor and material ............. $19.00
Concrete—labor and material .......... 26.50
Reinforcement—labor and material ...... 32.00

Total per pole ...... 1 I A G $77.50

The above does not include cost of preparing site, en-
gineering, etc., and is for the bare poles (without fittings
or foundation timbers). To obtain the cost'of the poles
erected, there must be added the cost of loading, distribu-
tion, foundations and setting, cross arms and fittings, but
these items were special to the particular location and would
be of little use as a matter of general information. It might
be stated, however, that the cost of handling and erecting
these heavy poles was considerably more than would be the
case for wooden poles; furthermore, care must be taken in
loading and unloading them and special appliances are re-
quired for their erection.

In the special case in question it was figured that the
cost of the line erected complete was not greatly in excess
of that of an equally stable wooden pole line, as in order
to meet such a condition it would have been necessary to
employ ‘“H’”’ frame poles and set them in equally expensive
foundation pits. = In the case of this line it is interesting
to note that the foundations and setting cost considerably
more than the poles themselves,

To sum up, it may be said that for the particular case
of this heavy line having very difficult foundation condi-
tions, the use of a reinforced concrete pole resulted in a
durable, safe and neat appearing construction at little addi-
tional cost to that of a wooden pole line inferior in all these
respects.
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THE CITY AND SUBURBS PLANS ACT.

A step in the right direction has been made by the
Ontario Legislature by the passage of the City and
Suburbs Plans Act. The clauses of the Act provide that
in all cities of a population of 50,000 or over, and
throughout a five-mile zone surrounding such cities, the
subdividing of areas into building lots, and the locating
of highways through such areas must hereafter be in
accordance with plans approved by the Ontario Railway
and Municipal Board. A copy of this Act appears in this
issue of The Canadian Engineer.

The growth of towns and cities in Ontario and
throughout Canada has been so rapid and the method of
laying out building lots in territory adjacent to these
cities has been so haphazard that the results to the cities
have been rather serious. No definite plan has been ad-
hered to in these sub-divisions, and this has caused great
difficulties in providing thoroughfares and transportation
facilities when these new areas are annexed to the muni-
cipality. Additions to the city’s territory have caused
increased demand for better transportation facilities, but
the lack of connecting streets and main thoroughfares in
the new sections has led to endless trouble. The Act as
now passed gives - assurance that the streets and the
general layout in areas hereafter sub-divided will be in
accordance with the highways and thoroughfares of
the city.

As we have noted, the Act is a step in the right
direction. There is still room, however, for legislation
giving some oversight or control to the city over a
suburb’s development. Public improvements, such as
waterworks, sewerage systems, street car lines, etc.,
should be designed so that when they are later connected
to the city system there may be a minimum of loss ‘and
a maximum of economy.

T -

THE SALARIES OF ENGINEERS.

We have referred many times in these columns to
the poor salaries paid by municipalities to their en-
gineers, and, while conditions are improving slowly, there
remain many gzrounds for complaint still. The city of
Toronto is by no means the least offender in the matter
of inadequate salaries to their engineering staff. Yet,
the city, through its City Council, newspapers, and even
the engineers themselves, refer to the fact that many
engineers have left the city’s emgloy to take positions
in other cities at greatly increased salaries. The state-
ment is made, and often reiterated, that Toronto is a
training-ground for engineers for other cities. If this is
true, and we do not doubt it, the condition of affairs is
one to be ashamed of rather than one to express pride
in. Heads of engineering departments in Toronto are
receiving salaries lower than towns of 6,000 or 8,000
people are paying to their engineers. Assistant heads
of departments, men in actual charge of the construction
work, are receiving salaries less than the foremen, who
are receiving orders from them. Is it any wonder these
men leave when the opportunity arrives? Any citizen
who makes a statement that the city’s engineering de-
partment is a training-ground for better positions has
little idea of the fitness of things. No worse charge could
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be made against the city. If the salary question at the
City Hall were adjusted, more efficient work would be
done and a permanent staff would be built up. When
we consider that assistant heads of departments are re-
ceiving salaries of less than $r100 a month, and that
clerks with no special training or ability are receiving
$150 to $200 a month, we can readily understand why so
many changes occur in the engineering department.

The City Engineer has not been altogether lacking
in blame for this condition, for recently, when the head
of one of his departments was appointed to another posi-
tion, the Council wished to raise his salary and keep
him. The City Engineer, however, said that if this
man’s salary were raised sufficiently to keep him em-
ployed by the city, that a number of other increases
would have to be made; therefore, he would advise that
the salary remain as before. To secure a well-balanced,
efficient and enthusiastic organization, each individual
man must be satisfied. Therefore, any reorganization of
the Works Department of the city of Toronto must in-
clude a readjustment of salaries and the payment of suf-
ficient to assure the permanent retention of men experi-
enced in the city’s work.

—_—eao————

RAIL SPECIFICATIONS.

The standardization of rail manufacture has pro-
gressed rapidly dvring the past ten years, due mainly
to the joint action and co-operation of manufacturers and
engineers. In a recent issue of a contemporary, Mr. W.
C. Cushing draws attention to the test conditions as im-
posed by the various engineering associations, and it is
to these test conditions that a good deal of the advance
in the perfection of rail-making is due. It must be
added, however, that the frequent failures of rails noted,
with the attendant terrible consequences, leaves much to
be accomplished still. Mr. Cushing states that specifica-
tions for steel rails have always consisted of three gen-
eral parts: chemical requirements of properties, physical
requirements, and the details of manufacture. Up to the
time the Rail Committee of the American Railway Engi-
neering Association recommendad certain specifications in
1901, the various railways emphasized one or more of the
above three parts, according to their individual preference
or experience. Some almost ignoied the chemical require-
ments, others were more or less elaborate in their physi-
cal requirements, while some barely touched upon the
details of manufacture, and others treated the subject
quite elaborately. Since that time, by the devotion of
considerable time and much careful study to the ques-
tion, the American Railway Engineering Association
have progressed tcwards the adoption of standard speci-
fications for rails. It has now a set of proposed specifi-
cations which embody the best knowledge of the subject,
and these are being changed from time to time in the
light of new experimental investigation. New methods
of testing or improvements on these methods are used
to determine the physical property, while practically no
change has been made in the chemical requirements from
the standard specifications®of the rail manufacturers.
The railway engineers prefer to subject the finished ma-
terial to such tests as will cast aside the defective rails,
and this accounts for the additional tests over those in

_offence.
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use some years-ago. A marked improvement is apparent
in the ‘rails being laid since the adoption by the manu-
facturers of the new specification.

— a>o————

EDITORIAL COMMENT.

Now that the first wave of sympathy and criticism
regarding the disaster to the Atlantic liner, Titanic, has
passed, we are able to form some judgment and to hear
the candid opinions of men qualified to speak on the
subject. There is little doubt that the sinking of the
vessel will have the effect of placing some restraint o
the size of future ships. When the region of extremé
sizes in engineering structures is reached, experience an
precedent alike are at fault. There was a good reasof
for the project of building the Quebec bridge, but theré
appears to be little reason for the construction of 50,000
ton liners. The disadvantages of such large vessels aré
becoming apparent, but until a general public feeling 15
expressed against their construction, they will continu€

to be built.
* * * *

The utilization of the peat resources of Canada is.
becoming an important matter as the cost of coal in-,
creases and the liabilities of coal strikes remain. ~ We
noted some time ago the foundation of a Canadian Peat
Society.. The objects of the Society, formed about twe
years ago, are to gather and disseminate information
concerning peat and peat deposits and products, for the
purpose of educating the .public as to the value of these
products, to encourage the drainage and development ©
bog and peat land for agricultural purposes, and gener:
ally to adopt such measures as may aid in the establish”.
ment and the sound basis of a peat industry in Canad?
With the above objects in view, the Society are now
issuing a quarterly journal, which is to be a source s
accurate information and of encouragement and aid 0
peat men in general. This Society is deserving of the
hearty support of every Canadian interested in the de-
velopment of our latent resourcs:s.

LR R S

Denver, Colorado, has made a move towards le®
sening the smoke nuisance. A smoke abatement cor”
mission of five members to advise the mayor and b
smoke inspector is provided for in a bill drawn UP
the city art commission. The bill is more drastic in ll
conditions than previous smoke ordinances. The 1o
lowing clauses may be referred to: for every altel'?tlorf
made in the chimney of any kind a permit is requi*®";
before a heat or an electric generating plant of any L
is constructed, repaired or altered in any manner Ee
plans and specifications must be submitted to the smo 5
inspector; persons failing to rake out permits to con
struct or repair furnaces, etc., will be fined $25 for ca;
day of the construction or alteration; persons who 2 us
dense smoke to rise from heating plants, locorl’lotlv‘.3 ;
etc., are liable to a fine of from $10 to $100 for 'eit‘;

While the above conditions are rather rlglm"
if conditions in Denver are as bad as in some @ ola'
Canadian cities, it is quite certain that a severe l‘eg‘;l 5
tion, strictly enforced, is required. It is time il
adequate inspection and enforcement of smoke by-€48
and regulations were made.
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COST OF TRACK-LAYING ON THE ERIE
RAILROAD.

An article by H. C. Landon, Division Engineer of the
R.R., in the Erie Railroad Employees’ Magazine, gives
“OMe figures of cost on track laying under the old methods,
Which may be of use in determining whether or not the use
of a track-laying machine will be economical. Mr. Landon
WItes as follows: In 1905 and 1906, while Engineer M. of
Y of the Buffalo & Susquehanna R.R., I was in direct

Qarge of all track laying, ballasting, etc., between Wells-
Ylle ang Buffalo, and had, in.fact, previous to this time,
: arge of al] the track laying of the Buffalo & Susquehanna
Ystem from 1808, about 110 miles in all. I have not the
3t of cost of this work, except that with the low price of
; OT, the cost per mile, including rental of engines, cars,
A-c-’ and the cost of labor, it did not exceed $275 per mile.
> Much ag 5,700 ft. of track had been laid in a single day

B about 65 men, through the winding valleys of the
anznches of the Susquehanna River, south of W'.hartonk, Pas,
the average kept up to very close to a mile per day,

layere any considerable grade was ready ahead of the track
€rs-

Erje

al On the line between Wellsville and Buffalo there were

A 3T8e number of bridges to be constructed, as the track

Ov?ng advanced, the steel for the bridges being brought
T

org t.he new line, so that the track layers hardly became
psriargzed for rapid work before they were stopped for a
od o

two or three days to two months, while the new
1aye§tureS Were being erected. During this period tl.1e track
bl i; Were Pallasting the new track, or engaged in com-
espe 8 unfinisheq track on troublesome ﬁll-s.. The laborers,
Clally the spikers and members of the iron gang, had
Dl‘.evious experience, and had in general become quite
Tt in the work.

balanfbout_one-third of the men were Hungarian.s and the
the © Italians. No natives were employed. While at first
Italianavs Were decidedly the better la})orers, some of tl.le
So thai e‘{ame expert in spiking and in handling the rail,
It fang Spike gangs and ir.on gangs were.made up of
the Wor and Hunganans, creating a rivalry which expedited

Considerably.

Othg, ‘Z‘O tn.l.ck gangs were always employe(-i, .passing each
tl’uck Y using 4 portable turntable, or by lifting the h_eavy
dng dy from the wheels. Good camp cars were prov1~fied,
Sasol se° 2 well-equipped blacksmith’s shop. A combined
apaciy €Ngine and pump, and a tank of 10,000 gals.
forn, Y=which could be quickly taken down and erected—
“Ugine Part of the equipment, so that the track-laying
€ould be kept close to the work.

tracl;r};e longest stretch of grade which was ready for the
Wor) % where no large bridges intervened to delay the
hridg’ewas between Belvidere and Belfast and White Creek
thn " 9N this stretch it was demonstrated what a track-
hand‘ gan.g could do when the organization was well in
Over a’ IS work does not compare with feats in the west
‘ast, * leve] country, but among the winding roads of the
Wor €S compare very favorably. The biggest day’s
6 Qileg “this stretch was 5,000 ft. and the average for the
N Vas 4,600 ft. per day.
3, OTth

s 190e : °f White Creek bridge, 5,000 ft. was laid on July

hﬁd&e’ Weluding delay of several hours placing a small

d“ring i Tansit Bridge. The average for this one gang
¢ time employed was about 4,400 feet per day.

Ot
H&mbuhrer Shaller gangs were employed out of Arcade and
: Stuk3t'u 0 Working north and south to reach important large
"es Nearby, and while these did not ac;omphsh as
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much in a single day, the average of about 50 ft. per man
was accomplished.
The track-laying gang was made up about as follows :—

THOTETAN nat B s S H by i e s B $ 4.00
Zhassistant - foremen, Fat B3 e wh siels aos anlin s slsa Fo 6.00
12 -Spikers vand! nippers) ‘at B1 50, s sl LN 18.00
TR el 0oV g R A Y RS PP S A S FRe S 54.00

p B R A LED e L AT SRS S gt UGS e 3.00
ZhibiesSDacers, sl T e i ia] Vo MU T A 3.00

rspike s pulleriats®n . so (0 o Al Shogie g Dl it 1.50
Q. boltetsiiat BTt Sl o T NG R 6.00
2 rail uinloaders; sat WBribol L. Sl Ll A T 3.00
Jitiesunioaders, ' at P BEEe LSVl L SRRt Y 6.00

T iwater Doy at i Prien Ldl bR s bl o) GRTRL b 1.25

2 o e g e S e At S oo S et $105.75

Behind the supply train, full tie-ing:

LT T Ry Yt e A e SR D e A $ 3.00
ST BN es ool & T AL S e Y TS R R R b el 36.00

E i eRee e it R aie s T o ST ol Sl 2.00

38,334 7 SR T % ool T S R et T e $ 41.00

At storage yard, loading rail and ties:

Tetoremaniiiatl 87 cmutle Vit b LT ekt $ 3.00
720 0 w0y o P o SR s e S ST BRI ok S 36.00
Engine and crew, at $40 per day ............ e 40.00

satalie s ah dnlRahlila i et B T S b o S bl $ 79.00
Axotaleimvialls de CEesd sut e KPSt el el Wi $225.75

The average amount of track laid per day was over 4,000
ft. At 4,000 ft. per day the cost per mile would be $207.97.
As much material, rail, ties etc., was received while track
laying was in progress, the expense of rehandling in the
supply yard was -avoided.

The auditor’s books, when rail laying was completed
between Wellsville and Buffalo, indicated the entire cost of
labor for laying 98.1 ‘miles ‘of track to be $20,515.45, or
$300.85 per mile.  Of this 98.1 miles of track, 85 miles
was main track and the balance sidings, “wye”” tracks, and
passing tracks.

The labor cost included the building of the turnouts,
etc. This is the total cost of labor, including engine and '

train crew, fuel, supplies and rental of engine and of  office
force.

All rail laid was 8o-lb. A. S. C. E. section.

—_——-e—

RAILWAY PLANS PREPARED.

The Canadian Pacific Railway will expend a large
amount of money at St. John this year. Mr. D. McNicoll,
general manager was in the city recently and stated that plans
were prepared for an additional elevator with a capacity of
2,000,000 bushels, and that as fast as the federal government
constructed the sea wall, upon which work will be begun this
spring, the company would fill in the shore lots at West St.
John and lay additional tracks. He said that the company
could handle twice as much traffic at St. John as it is doing
at the present time if the terminal facilities at the port were
able to take care of it. The company during the winter built
extensive freight sheds on property that it acquired at the
nead of the harbor. Mr. McNicoll says much more must be
done at that point in order to handle their 1local and pro-
vincial business. The company will spend considerable money
during the summer on their railway lines in New Brunswick.



610 THE CANADIAN ENGINEER

PROGRESS IN CANADA IN BIOLOGICAL
METHODS OF SEWAGE DISPOSAL
DURING THE LAST TWENTY
YEARS.

By Willis Chipman, C.E.

r o~

Twenty years ago the principles underlying the bio-
logical methods of sewage treatment were attracting the
attention of municipal engineers in Great Britain, experi-
ments were being carried on, and phophecies being made,
echoes of which were to be heard in Canada.

Broad irrigation was then the accepted standard in Great
Britain, although the nitrification theory of purification was
not so well understood as to-day. Profitable crops were too
often the desideratum rather than sewage purification, but
on the whole the results were satisfactory. Broad irriga-
tion had also been adopted at Paris, France; Berlin, Ger-
many, and many other -cities. The land necessary for
broad irrigation was not always available, however, and
many cities and towns in Great Britain and in Germany had
adopted chemical precipitation methods, but, generally
speaking, its advocates were experimenting continually.

The failure to produce a marketable fertilizer from sew-
age sludge by chemical precipitants stimulated inventors,
and many processes were invented, patented, and advertised
to the public.

About 1871 filtration through charcoal was tried in
England, as a result of which the conversion of the am-
monia and the nitrogen or organic matter into nitric acid
was recognized, and the theory of intermittent filtration first
brought to the attention of engineers.

The State Board of Health of Massachusetts undertook
a series of experiments in sewage filtration in 1886, as a
result of which intermittent downward filtration was adopt-
ed by many towns, and by 1891 this method of sewage puri-
fication may be said tc have become the standard in New
England.

In the Province of Ontario the first practical attempts
at sewage purification were made at the Asylum for the In-
sane, London. The works were designed by the late Col.
George E. Waring, of New York, an engineer of interna-
tional reputation, and constructed by the Provincial Depart-
ment of Public Works. The sewage was intermittently ap-
plied to channels or ditches, well underdrained, but it was
then called a flat-bed-irrigation system. The agency of
bacteria was, however, recognized in descriptions given of
the system.

These works have been in continuous operation since
1888, and the results have been eminently satisfactory, due
* largely to the labor available for properly operating the
beds, and for cultivating the crops.

In 1890 experiments and tests were conducted at the
Provincial Institute for the Deaf and Dumb at Belleville
with a patented system known as the ‘“Condor” system, but
the results were not satisfactory. The chemical solution in
this process was merely sulphate of iron,

In the following year the ‘“Ferrozone ‘Polarite’ ’’ pro-
cess, another patented system, was experimented with at
the Ontario Agricultural College, Guelph. Upon the recom-
mendation of the late C. H. Horetzxy, of the Provincial
Public Works Department, this system was subsequently
adopted at the Mimico Asylum, at the Institute at Belleville,
and at other Government institutions throughout the Pro-
vince,

In 1892, the town of Berlin, Ontario, constructed sewage
purification works, which were no doubt the first municipal
works in Canada.

~ *Presented at Annual Meeting of Canadian Public
Health Association, Montreal.

" public notice.
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The population of the town at this time was about 7,50
Three miles of sewers on the separate system conveyé
125,000 gallons daily by gravity to a plot of land secured
for disposal works. It was estimated that over fifty pet
cent. of the flow represented subsoil infiltration. :

Of the twenty acres purchased, five acres at least were
unfit for use. Eight acres were originally laid out it
four flat beds, cosely underdrained, and separated by €% =
bankments, e

For three or four years the results were quite satisfat” X
tory, notwithstanding as much attention appears to hav®
been given to the raising of crops as to the treatment ohi
the sewage. During the winter months the sewage W&°
permitted to flow directly to the small stream with a volumeé
of three cubic feet per second, and only one attendant W?S
engaged in the summer to apply the sewage to the beds 1
rotation. O

In 1896, the Provincial Board of Health investig"‘“‘)’d !
certain complaints of riparian owners below, and four yeaF
later a small septic tank was added, also two filter b
for experimental purposes.

In 1894, the town of Waterloo followed the examplé o
Berlin and constructed several beds for sewage treatmen®

In 1806-97 the city of Hamilton constructed chem%c
precipitation works at Wentworth street, and in 1898 'sim{ar
works were constructed at Ferguson avenue, since whi ‘
they have been in continuous operation. These works Wer:
the first municipal precipitation works in the province.
sewage is precipitated by carbonate of lime and sulphat®
of alumina, the sludge pressed by Johnson presses, and t?
resultant cake sold or given away to market gardenerss %
burned, according to the supply and demand.

Deodorants and disinfectants have been experimen.w.d
with in several places, but Hamilton has adhered to Pfeclpr
tation, and the satisfactory results are due largely t©
original design of the works. The effluents may ROt
non-putrescible, but the grosser solids are removed. }

Of the various proprietary processes experimented Wld;
in England, one of the first to receive attention heré wn
the ‘““Amines’ process, but it does not appear to have bee"
adopted at any place in Canada. The “Porous Car®® "
system was experimented with, but the results Wer¢
considered as satisfactory in either case.

The “International System” of purification by tBe usi
of “Polarite” and ‘Ferrozone,” having been adopte
several of the provincial institutes, was thus brought d
A company soon took advantage of thiS ato
rosy pictures were painted by promoter artists at TordRie
Stratford and London. In the- latter city, in 189%
system would have been adopted for treating the seW
the entire city if the engineers acting for the city B
pertinaciously opposed the scheme.

was
The parent company of the International Syste“: =
organized in England, and a subsidiary company aloited'

troit, Michigan, from which point Canada was expm
Several towns in the United States adopted the SYSt;ison,
their sorrow, the most notable instance being M

Wisconsin.

After a few years’ contributions had been Paid;'to the
parent company for supplies of Ferrozone and POI?‘rlte’and,
Provincial Government decided to experiment .
gravel, etc.,, and made the discovery that Wwit
materials the results were quite equal to those "% m
with Polarite and Ferrozone. This process then pass aptic
the Canadian stage of action, to be succeeded. by 'fhe ade
Tank System, promoted by a syndicate. The clai™® “Coge
for this newly discovered method of sewage treatmen he atr
little short of miraculous, and immediately attracté® =




-
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:ntmn of sanitary authorities in Canada, but it does not
aﬁpe?‘r. that any tanks were constructed by municipal
thorities in this country prior to 190I.

{\t Berlin a second investigation was made by the
Ocial Board of Health in 1001, the evidence demonstrat-

PIOV1
in, 3 ? 3
& that the beds were of insufficient capacity to treat the

o : 3
ev?’ Which had increased to 350,000 gallons of very strong
Watage per day. The beds were found to be overworked,

Samerlogged7 full of sludge, and the authorities were at the
€ time endeavoring to raise crops.

e‘peﬁ? 1902 the Legislature appropriated $2,000 to carry on

. lme.ntal work in the interests of the municipalities “in

A re‘pm"mce, which experiments were made .at Berlin. As
Sult the town decided to construct:—

:z) Two septic tanks.

( ) To pump the affluent of the tanks.

¢) To adopt intermittent downward filtration.

leteI:zu:een acres of high gravelly land subdivided into
F&rm o eds, were selected adjoining the original ““Sewage
> as the public persisted in calling the works.
xgozlnthDr- Amyot’s report upon the Berlin experiments of
Cle&r,ly de System of treating sewage by contact beds was
s e:Crlbed, as well as the results czf e?(perlments with
nterm-s Tom septic tanks, Stoddard trickling filters, and
ttent sand filters.
DispIOnSalIQOO-Igor the city of St.ratford'constructeq Sewage
Whicy : Works, comprising intermittent ﬁltra'tl_on beds,
L in€re soon overworked and outgrown. Additions were
1904-1905 and a 'septic tank constructed.
Years ago four municipalities in the Province of
( had constructed sewage disposal works:
s’lnierli'n—Filtration beds, 1802.
() WtWO small'ﬁltex_' beds, 1901.
() Hzte.rloo—Flltratlon beds, 1894.
milton—Chemical Precipitation Works, 1806-7.

(
B Stretiora_Filtration beds and -small septic /tank,

€n
Dtarig

Experimental septic

tank

Th v
sy e? Sewage from several provincial institutions was
g Satisfactorily treated.

Wo ¥ g
Stryey. ;0T three experimental septic tanks had been con-

'menced’ but the boom of the next decade had not com-

Mr' As 5 Iesult of a series of experiments carried out by
syndic- & ameron, the city surveyor of Exeter, England, a

i Was formed and patents secured in Great Britain,
the Clvi; States,. Canada, and other countries throughout
City o 'zed worlq for the septic tank system. By 1g9oo the
ang with,i(eter had become a Mecca for engineering pilgrims,
:e: einn a few years Cameron tanks or similar tanl.cs
c“t else 8 constructed not only throughout Great Britain

fﬁ Pany, i and generally without consulting the Cameron
T th B 1s company claimed the following advantages
System e
" The mon

By 2 “Production of sludge.
It’ation_ efluent in the best condition for irrigation or

3. F;
t 1lt, i
he tan TS were recommended by the company to purify
efﬂuem_
' T :
5. uf Ocess free from nuisance.

Omats g

6. e:atlc and absolute reliability in working.
o TSt cost was within the reach of all communities.

Orkj : :
i It i Mg expenses were practically mil.
1 no g .
y *lttractt Surprising that the Septic Tank System especi-
Slyg Wore g¢ Attention in Canada, where climatic conditions
8e dispo:ﬂe than in Great Britain, and the problem of

al Mot as well understood.
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The first municipal septic tanks to be constructed in
Canada were probably the small ones at Berlin and at
Stratford.

A larger tank was built at Stratford in 1904, and in the
same year two tanks were built by the city of Guelph. The
following places constructed septic tanks between 1904 and
1911, approximately in the order given:—

Peterboro, Toronto (Woodbine area); Vancouver, B.C.
(in part) ; Regina, Sask.; Moose Jaw, Sask.; Berlin (No.
2); North Bay, London, Woodstock, Brampton, Barrie,
Vernon, B.C.; St. Thomas, Guelph (No. 2); Haileybury,
New Liskeard, Orillia, Oshawa, Bridgeburg, and probably
other places. ¢

Hundreds of smaller tanks were also constructed for
public institutions and private residences, of which there
are no Tecords.

In 1910 the Cameron Septic Tank Company, of Chicago,
threatened suit against a number of municipalities in Can-
ada for infringement of patents, which had been declared
valid by the Superior Courts of the United States, although
it would appear that in Great Britain the patentees did not
press their claims for royalties.

The most important claim of the company, the non-
production of sludge, was soon proven untenable. The dis-
covery was also made that it was not essential that the tanks
should be made air tight, and the light excluded, also that
the utilization of the evolved gases was more than offset by
the risks from explosions.

The Canadian septic tank boom of the last ten years
has commenced to subside, but engineers have profited
largely by the experience gained.

The removal of part of the matters in suspension renders
the sewage more ‘amenable to further treatment and pre-
vents the clogging of beds and filters. The refuse from
certain manufactories, such as sugar refineries, breweries,
etc., may, however, meutralize this effect by rendering the
sewage acid.

Many of the tanks constructed during the last five years
have been more correctly called sedimentation tanks, sludge
removers, rather than sludge digesters.

The “Imhoff”’ tank is at the present time prominently
in the eye of the public, due largely to the characteristic
energy of the promoters of a patented process or article.
Dividends must be earned by royalties paid.

The irrigation beds at the London Asylum, at Berlin,
Waterloo and Stratford, were practically identified with the
downward intermittent filtration system of New England.

The contact bed system evolved from the above system
has not had the popularity in Canada enjoyed by the filtra-
tion beds or by the septic tank system, owing largely to the
expense involved in properly applying the sewage.  Contact
beds were constructed by the city of London in 1901, by
Stratford in 1904, and by Geulph in 1910, also by the city
of Toronto at Woodbine avenue, in connection with the
Cameron septic tank installation. i

Hydrolytic tanks do not appear to have been adopted by
any municipality in Canada, but experiments were to have
been made at Edmonton in 1910, the results of which should
soon be made public.

Percolating and sprinkling filters are now being adopted
by a number of municipalities throughout Canada, but none
are as yet in operation so far as the writer is aware, ex-
cepting the percolating filter of the Stoddard type at Vernon,
B.C.

At the present date the engineers favor tanks for the
removal of the grosser solids by sedimentation, the treat-
ment of the effluent upon filters, and the disinfection of the
filtrate after a second sedimentation,
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By the end of the decade now dawning, every inland
city and town in Canada will probably have adopted some
method of sewage purification. Such works must be carried
out by the municipal engineer, with the assistance of the
chemist and the bacteriologist, and we have much prepara-
tory work to do, not only in educating the general public

and their representative councils, but in conducting experi-"

ments with systems now in operation and in collecting data
in advance of designing and constructing.

—_—— e ————

PUBLIC UTILITIES.

The problems of the valuation of public utilities have
been prominently before the Canadian public, the question of
the purchase of the Toronto Street Railway and the Winnipeg
Street Railway having been reécently discussed.

At the recent International Municipal Congress Mr. Bion
J. Arnold, chairman of the supervising board of engineers. of
Chicago said:

“During the last twenty-five or thirty years the most of
the great inventions which have made possible the public
utility corporations of to-day came into existence. During
the early part of this period inventors were rivaling each
other, promoters were doing their best to outwit each other,
financiers were doing the best they .could to gain in financial
profit in promoting various enterprises, or backing different
enterprises in order that the financial profit might be realiz-
ed; so that we might say the first ten years. of this period
was one of strife on the part of all people interested in the
matter—and all were interested in it, inventors, promoters,
financiers and the public—they were all interested in the
final result. L

“During this period franchises were granted to public
utility corporations upon easy terms. And perhaps it is
well that they were so granted, because the public was de-
sirous of securing the advantages of the public utility cor-
porations, and the public also was without the knowlédge as
to the terms such franchises should be granted upon. And
it took some years of experience in the operation under those
corporations and under our modern conditions before those
facts could be learned..

"“The result was that competitive franchises were grant-
ed in cities to lighting companies, electric railway companies,
to gas companies, to water companies—seldom, however, to
water companies, but sometimes—on the theory that compe-
tition was the best thing for all concerned, that the greater
the competition the lower the cost of production and conse-
quently the lower cost to the consumer. We have since learned
' that that meant the duplication of capital in many instances,
which has since been consolidated into one large company—
usually with a profit to both parties—and the result is that
the public is carrying to-day a capitalization upon public
utility properties that. it never should have been asked  to
carry, and never would have been, had it not been for this
competition principle which was followed at that time. We
did the best we knew under the circumstances.

“During the past ten years, however, certain corpora-
tions which have been granted those privileges had misused
those privileges—I do not say all of them but certain ones
had—the resulting overcapitalization and the fixing of rates
made the public pay higher than it should. As soon as these
conditions became known to the public and the franchises of

the original corporations began to lapse, then the day of -

‘settlement came. These original promoters of these com-
panies, not having understood what depreciation meant, and
furthermore, going upon the theory that when franchises
lapsed they would be renewed by the -municipalities, and
also upon the theory that when it became necessary.to re-
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habilitate the properties, they could issue new securities and
additional securities for money to rehabilitate with—I sa%
going upon those two theories, no allowance was made for

depreciation and in many instances not sufficient allowanc®

was made for maintenance—maintenance as distinguish
from depreciation, meaning the ordinary upkeep of wear an
tear, depreciation meaning the natural wear of the pl’OPerty
that must be kept up by maintenance or upkeep, or that weal
which comes out of the property, necessitating its being ™
newed. : )
“For instance, a car may be bought to-day. You can buy
new brake shoes, new wheels;, new seats, new mats for t
floor, etc., and keep it running. That is maintenance.
when that car becomes obsolete or completely worn out an
has to be renewed with another car, then comes in rene"’ae
or depreciation. And the difference between the value of t

original car and the value of the new car—we will assul®

the
new
ecia”

that the new car was substituted at the same value as
old one—you must provide sufficient money to buy 2
car with. It is that value that I call renewals or depr
tion. ‘I say, no allowance was made for this in the orig!?
promotion of these enterprises in many instances; in facts
know of no instance in this country where that was a
" “Now, what is the result? : .
when these fr@nchises lapsed, with dilapidated properties ﬂat
no money to rehabilitate them, and so highly capitalized st
the companies could not stand additional securities in mé s
instances. That is the situation that confronts numew,
corporations in this country to-day. It confronted moré
years ago than it does now. G
“In some cities the problem has been met and f
It has been met and solved in Chicago, in Cleveland, * g
are endeavoring to solve it in New York, Detroit, Pittsbur®
Seattle and San Francisco. ! : .
«There is a fair basis of settlement between the &%
panies and the public. It has taken me about nine .Yef‘r
come to the conclusion as to what that fair basis 15 mhese
own mind, and having had more or less to do with *©
questions between the public and the corporations, first 1€P
senting one side and then the other, and sometimes o
sides of the same case by agreement, I have given 1t a
thotlght. o s s of

s()l.Ved'

3 c
“And I have come to this conclusion, that where 2 ed il

poration has been honestly managed, judiciously man fact
from the day of its inception to date, notwithstanding t 8 t0
that it may have put in horse cars, light rails and 1603
renew them, so that if you go out 2aB% g

ca
at that property to-day you will find no value for tho5® "y

or rails—suppose it paid the promoters a profit, SUP 0

¢ ) et 3 ne
paid a discount on securities in order to raise the M A
h thing?

float the proposition at this time—I say, all suc pro’
that, obsolescence, discounts on securities, reasonab_l;'m:
moters’ profits, legal fees connected with, the organise the
things of that character which cannot be foun
property if you go out and look at it and make a value the
it—I say, such things as that are rightfully a part s
original cost of the property and should be allowe® *° o
in' the capitalization of the company until the part! sete
have put their money into the property have had a cbalf™
earn that money out, with'a fair return upon it. P the

¢ 10
“So I say if you take the records of a company * .5~

. . 2 ., 1 e
date it was organized up to date and allowing a fair d{;llar ‘

I would say a good, liberal rate of interest upon evED, what
fro® ¥

that went into the property up to date, deducting e

: e
vou allow the difference between what the company © oo
eceive e |

took out in dividends and what it ought to have ¥ ‘
this basis, then the difference left over ‘and above 1joW”
of the physical property that you find to-day shoul

it out.

llowed:

5.
We have found oursel® .

1 tO-day n i

e'd )
d ban earB el
ed to stay in the capitalization until the compan¥ == = =
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“In other words, if the company is to be regulated now,

A% it often is in many instances where public service commis-
Slons. are in vogue, and this public service commission, or
the bublic, says: ‘From now on you can earn a fair return
_‘{DOII the real value of your property, or upon some valua-
ton’—in other words, ‘You are not going to be allowed to
Make excessive profits any longer, we are going to regulate
You from now on’—I say that under such conditions the com-
Pany has a right, and has a right to demand, that it be
allovsred to earn a liberal return upon the real money that was
Put in from the date that the money went in up to date, and
that €ven from this time on after the rate of return is agreed
upoD- between the public body and the public corporation—
::all lt‘ six per cent. if you choose—that all over and above
at six per cent. shall go into an amortization fund to gradu-
ly retire the difference between that real value of the
Stroperrty. as it exists and this obsolescence, promotion fees,
Ty W}‘chh I have named, so that eventually the property will
% Paying 3 return simply upon the value of the physical

TOperty performing the service.
113

$100

P

Now if I make that clear, suppose that a company has
5 0w:°09 worth of.physical pr<?perty to-day. Supgose it hzfs
aSisnIlt has put in $120,b00 in real money, that is, on thl.s
Weds have ﬁgu{red, say at eight per cent. from the time }t
n‘Othinn. There is a difference then of $20,000 that there is
entitleg to represent at the present. I say, the company is
real g to earn a return upon that $20,000, in gddl_tlon to the
Contiy ue of $ro$>,ooo, at six per cent., we will say, and to
i pere to earn it upon that, and all that it earns over that
cent. shall go into a fund to gradually retire the $zo,-
ave mentioned, so that finally the property is paying
D0 simply upon $120;000 worth of property. The best
do that is gradually to increase the property to the
°.f the $20,000 by gradually putting that money into
Vsical property.”’

2 retyr
, Way ¢4
amOth
Tea] ph
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MPROV_EMENT OF PUBLIC HIGHWAYS ACT.

1 : i
Pro he amendment to the Ontario Act to aid in the Im-

Vem, A v 3 £
gineeinent of Public Highways, will be of interest to en-
Dortani'e .Ihe following are the changes which are of 1m

0 ; :
| he sum of $1,000,000 is set apart out of the consoli-
higp. “°Venue fund to aid in the improvement of public

8hways,

¥ T : g
for he saiq sum shall be in addition to any sum hereto-

e
Dro‘,izet apart for the like purpose, and shall be applied as
Highwed by the Act to Aid in the Improvement of Public

]ate.May,s> Passed in the seventh year of the reign of his
5 taJ‘eSty King Edward VII., ‘chapter 16, and am<_md-
& fereto’ and subject to the same terms and conditions
: eCt?nd set apart by that Act.
the fo1 On 2 of the said Act is amended by adding thereto
.~ OWing subsections :
o nt: y)arT he council of every county in which road improve-
S an & mfdertaken under this Act shall by by-law des.xg-
to aDpro €0gineer or some other competent person subject
Toaq b va! by Minister of Public Works to act as county
Perintendent under the direction of the council.
O grant shall be made to any county under this
o) Subsection a has been complied with.
%mﬁeteThe-coumY road superintendent shall place some
Wor) w'lf‘t pe_rson‘as foreman or inspector in chargeof any
ang ;4 s}:Ch 1t is impossible for him to personally oversee,
thay th all pe the duty of the foreman or inspector to see
ST '(de Work is properly carried out.
Meyp,, 0 Member of the council of the county and no
) T of the council of any local municipality in the

Men

Act untj]
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county shall be appointed or act under subsections a or ¢
or be employed by the county road superintendent in any
capacity, and any such member who is appointed; or who
acts or is employed in contravention of this subsection shall
be. disqualified from sitting or voting in the council of
which he was a member at the time of his appointment or
employment.

The treasurer of every county shall, before the first day
of March in each year, make up and transmit to the Minister
of Public Works a detailed and audited statement of all ex-
penditure upon, or in connection with, county roads or
bridges for the mext preceding calendar year. The state-
ment shall be in such form as the Minister of Public Works
may direct. The treasurer shall forthwith publish the
statement at least once in a newspaper, published in the
county town. The clerk of the county shall procure mnot
less than one hundred copies of the statement and shall
deliver or transmit by post one of such copies to each of the
electors who shall first make request for the same.

Section 6 of the Act is amended by adding the following:
“Or the council instead of raising money by debentures
may provide the money required out of county funds, or by
an annual county rate in the manner authorized by the
Municipal Act, and all the provisions of this Act shall apply
to any moneys heretofore or hereafter 'so provided as fully
as if debentures had been issued, whether a by-law trans-
ferring such moneys to 4 special account under this Act
has or has not been passed.’”’

Section 12 of the Act is repealed and the following sub-
stituted therefor: ¢All highways designated and assumed
by a county council in accordance with section 2 of this
Act, except as in subsection 3 of section 2 otherwise pro-
vided, shall be maintained and. kept in repair by the cor-
poration of the county in which such roads are situate, and
in all cases of doubt or dispute as to what constitute works
of maintenance or repair, and what constitute works of con-
struction and the purchase and maintenance and repair of
road machinery, plant and equipment, properly chargeable
under this Act, the decision of the Minister of Public Works
shall be final; provided that after the expiration of three
years from the final construction and completion of the

county system of roads, which shall be so declared by the

Minister of Public Works, the county council may, with the
approval of the Lieutenant-Governor in Council and of two-
thirds of the minor municipalities in the county expressed
by by-law, declare that such system of county roads shall,
on the 1st of January following, revert to the local muni-
cipalities in which the same are situate, and such roads
shall thereafter be maintained in the same manner as town-
ship roads.”’

Where it is found by the Minister of Public Works that
any highway assumed by the county council under the Act,
has ceased to be, or for some other reason is not of suffic-
ient importance to be constructed and maintained as a
county road, such road or section thereof may be struck off
the approved plan of county roads, by the Lieutenant-
Governor in Council, and such road or section thereof shall
thereupon revert to the local or township municipality in
which the same is situate. <

The Act is amended by inserting therein the following
section :—

(1) The Minister of Public Works may arrange with
the corporation of any local municipality for the construc-
tion or improvement therein of an object-lesson or experi-
mental road, or of more than one such road.

(2) The Minister may lay out, construct, improve and
complete any such road and the Public Works Act shall
apply to anything done by him under this Act.
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(3) The cost of material, labor, special engineering or
other services, plant, machinery and equipment and the re-
pair and maintenance of plant, machinery or equipment in
or about any work undertaken by the Minister under this
section or incidental thereto, shall be paid out of the fund
set apart under this Act, upon the certificate of the Minister
and for that purpose accountable cheques may from time be
issued against such fund in favor of the Minister, upon his

requisition therefor. '

(4) A road shall nét, by reason of its having been con-
structed or improved under this Act, become or be the pro-
perty of the Crown, but every such road after'its construc-
tion or improvement shall be under the jurisdiction of the
council of the municipality in which it is situate and shall
be maintained and kept in repair in the same manner a$
other roads in the municipality.

When any highway leading to, or adjacent to any city
or town separatéd from the county is widened, strengthened,
reconstructed or otherwise improved or requires the expen-
diture of a greater amount for maintenance and repair to
meet the requirements of increased, heavy, constant or other
extraordinary traffic to and from such city or town, beyond
the requirements which, but for the existence of such city
or town, would be deemed those of a standard highway for
the locality, the corporation of such city or town by by-law
passed with the assent of at least two-thirds of the mémbers
of the council thereof may agree with the corporation of the
county to contribute such additional cost, or a proper pro-
portion of the cost, or that the amount of the contribution
of such city or town shall be determined by arbitration under
the Consolidated Municipal Act, 1903, and may, without the
assent of the electors, provide by by-law for the issue of
debentures payable in not more than twenty years from. the
date of the issue thereof to raise the amount agreed upon or
awarded, or may agree with the corporation of the county
for the payment of such amounts in annual instalments to
be raised by annual special rate upon the rateable property
in the city or town.

The council of any county may assume as a county
road under this Act, any main or leading road or roads
through or within such county, and where such road or roads

do mot serve all townships equally, the county council may,.

with the approval of the Minister of Public Works, omit
from assessment any township or townships through which
such road or roads do not pass, or may assess any or each
township through which such road or roads pass for a
larger or smaller amount in order to equitably assess the
cost; or the council of any county in which a system of roads
is established may, upon the application of a township
council, and with the approval of the Minister of Public
Works, levy a special rate upon the township for the con-
struction, improvement or maintenance of the county road
or roads within such township. ;

————ure———

SUMMER SCHOOL.

Announcement is' made of the twelfth annual six weeks
summer school of the College of Engineering of the Uni-
versity of Wisconsin, which opens on the twenty-fourth of
June.

Courses of instruction and laboratory practice are of-
fered in electrical, hydraulic, steam and gas engineering,
mechanical drawing, applied mechanics, testing of ma-
terials, machine design, shopwork and surveying, in addi-
tion to which subjects may be iaken in the College of Let-
ters and Science.

For bulletin, address F. E. Turneaure, University of
Wisconsin, Madison, Wisconsin.
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RAILWAY, TELEPHONE AND OTHER POLES.

The statistics for the poles purchased during 1910 iB
Canada were obtained from the telephome, telegraph, elec
tric light ‘and power and electric and steam railways OpeI-
ating in Canada. Reports were secured from 559 c?m‘
panies, about 89 per cent. of the total number in operation,
by Mr. H. R. MacMillan, of the Forestry Department, Ot
tawa. Electric light and power companies numbered 291,
telephone companies 161, steam railway companies t")Z.
electric railway companies 41, and telegraph companies
four. Of these companies 283 operated in Ontario, 94 12
Quebec, 39 in Nova Scotia, 35 in Saskatchewan, 27 in AY

berta, 23 in New Brunswick, 23 in British Columbia, 17 iB

Manitoba, 10 in Prince Edward Island, and eight were

United States Companies operating in Canada.

The total number of wooden poles purchased in Can:
ada during 1910 was 782,841. The gain over the number
reported for 1909 was 434,586, or 118 per cent., due partly
to the increased building of steam railway and rural tele:
phone lines. The total value at point of purchase was $1,°
043,874, which was an increase of $546,822 over the value
in 1909. The average cost of poles was $1.39 in 1909 3}‘
$1.33 in 1910. The decrease of six cents was due to an 1
crease in the use of short cedar poles by telephone ar
telegraph companies.

Cedar is the wood most frequently used for poles .111
Canada, as it is practically the only Canadian wood growing
to a convenient pole size which is cheap, easily handled a#
durable. There were 758,209 cedar poles purchased in C‘anf
ada in 1910, or 99.2 per cent. of the total. Spruce, fufn{Sh'
ing o.7 per cent. of the total, stands next in the list, having
increased in use 175 per cent. over 1909. Omne-tenth of oné
per cent. of the total is made up of chestnut, larch an
Douglas fir.

The unspecified are, on the average, more expens
because a small proportion of them belong to high length
classes and may include some treated poles. The use o
larch has decreased from 14,401 poles in 1909 to 73 poles ?
1910. The increased use of spruce accounts partially i
this, but the difference is mostly due to the fact that 2 =

ive

et : : i
cal telephone company building through a larch district =

1000 in the West used larch poles entirely, but did 2
build lines in 1910,

Chestnut, hitherto ' taken with unspecified, was
year separated. All chestnut poles are imported from b
United States. ; &

In 1909 pole users were classified under three hea
ings: (1) Telephone and telegraph; (2) steam roads;

this
he

J to
electric roads, power and light. It was found difficult _
properly separate the first two, and in 1910 only tWO ol
isions are made: (1) railways, telephone and telegras,

as
In 1910, h

and (2) electric roads, power and light.
railway, telephone and telegraph companies,
chased 744,387 poles or 95.1 per cent, of the tota 9
reported. The use of poles by these companies Was ing
per cent. greater in 1910 than in 1909, the increase€
all in cedar.

This increase in the use of cedar is also seen in t

" 4 anies,'
sumption by electric ‘roads, power and light con.lp

1999"

* which used 113 per cent. more cedar in 1910 than 17 per

These companies bought 38,454 poles in 1910, ©OF 4950
cent, of the total. ‘

c
For the steam railway, telephone and telegraphm 28
panies the average cost of poles purchased 10 19 light
$1.20 per pole; and for electric railway, power an

he con”.
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ic:g;figies, $3.98. The.diﬁeren-ce in these average prices
— eS‘ the difference in ‘the size or grade of the average
S suitable for the purposes of the two classes of com-
Panjes,
. icllfl the shorter length-classes, as the 2o0-to-25-foot cl.as.s,
9 t}?"mposes 75 per cent. of the total number used, it 1s
ang 'Doat chestnut is .che.apest, then ceda‘r, larch, spruce
Wariyy uflas fir. ThlS. in }tself would explain the great pop-
% aO cedar, for it gives for the money moOre service
Ny of the other native woods used.

nut 'll;ille brices paid for poles range from $1.01 for chest-
speciﬁezs 20 t.o 25 feet long to $7.39 paid for poles of un-
ke dsp‘enes 41 feet ?,nd over. In general the yalue of
with advances very rapidly, though not proportionately,
oz; Elass in ‘which spruce poles were bought for s1 cents
£ oe exDla}ned by the purchase of the poles in a locality
Va Scotia where woods have comparatively low value.

Sedar poles appear in every length-class, and form the

% St proportion. Spruce also is found in every class,

0 o ther chestnut, larch nor Douglas fir were used over
€€t in length,

’I“ the thirty-foot class cedar poles are more expensive
they t‘::da than in the United States. Above thirty feet
PeCome cheaper. As seventy-five per cent. of the poles
o :EH'ICangda. are thirty feet or less in length, this means
erage ipanles using pqles pay more for them, on the av-

anaéian Canada than in the United States. At present

methOdsn us-f.:rs ;.n:e pa.ylng_‘ no attent}on to 'preservat?ve
Cost, T-hWhlch in reality increases still more the relative
less ¢, ¢ pole-users of the United States, though paying
T their poles, treat them at a small extra expense,

us i :
Vear. CT€asing the life of the pole and decreasing the
Atly cost,

larg

Statesspriuce poles cost more in Canada than in the Unitgd
~1é: 1909, except in the 20-to-25-foot class. In this
aq Ingth class the cost is 13 cents less per pole in Ca‘n-
Canada 24 26-to-30-foot class they cost 35 cents more in
fegt " than in the United States. In lengths of 31 to 40
over, spruce poles cost from 11 cents to 64 cents
pole in Canada.
Othernc‘;?‘o DPoles were exported to the United St?.tes and
? i Cons‘nmes to the value of $74,708. Imports mto Can-
Ing o0 e‘Sted of 1;8,285 cedar poles worth $130,486, mak-
I redxCess of imports over exports of $64,778. These
the , . cedar poles cost $1.00 per pole and belonged to
00t length class.
Oles, as at present used in Canada, receive no Ppro-
re:ﬁ:‘l}mt decay in the parts in contact with the soil.
BTowy, i is that moisture is drawn into the pole, fungus
of Year S supported and the pole is useless in a short term
th Thig unnecessary waste may be done away with
t

e bPer

tecti

gre:tizost per annum of a po.le line may be decrea.sed

°1'-magt _the poles with certain preservatives. According

ion obtained from the Forest Service of the

; Iec;tes’ 576,631 poles or 15.4 per cent. of the total
€d such treatment before use in 1900.

lucl‘e\,n :90,8’ 10.6 per cent. received such treatment. This
Chery; Within a year of nearly 50 per cent. in the use of
fy d Preservatives shows that the experiment is success:
at it is making poles less expensive. As has been
fro 2,07: Per cent, of the cedar poles used in Canada are
P‘lrchase © 40 cents per pole more expensive at the point Of
it vs I;h_an similar sizes in the United States. Evidently
Chey Nited States pole-users to use preservatives with
;: lFSSen et; It would, therefore, pay Canada much more
nE’thenin € annual cost of her more expensive poles by
& the life of the poles.

by -
to 3
Unj
u

Increasing length. The one instance in the 31-t0-35-,
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It requires from 175 to 200 years to produce the aver-
age cedar pole, which, if left unprotected, will rot and be
useless in fourteen years. This species, forming 99.2 per
cent. of the total number used, grows entirely in the south-
eastern part of Canada. At present the yearly consumption
far exceeds the annual growth. Under the present methods
of exploiting the forest, cedar will become commercially ex-
tinct in a few years. It is absolutely necessary that some
method be adopted to avoid this catastrophe. The easiest
means is to adopt the general use of preservative treatment
to lengthen the life of cedar and to make other species, not
naturally decay-resisting, available for pole use.

Untreated cedar poles, thirty feet long, cost, when the
pole is in place, $7.00, and last on the average fourteen
years. This is an annual cost of 71 ceénts per pole, allow-
ing interest on a five per cent. basis. By the creosote
brush treatment, which consists in applying the preserva-
tive to the pole by hand with a brush, the cost of each pole
is raised to $7.20. These poles have a life of seventeen
years, making the annual cost 64 cents per pole, or reduc-
ing the cost seven cents per pole per annum. If the open-
tank treatment is used, which consists in saturating the
poles in alternate hot and cold preservative baths of creo-
sote, the cost per pole is $8.05. These poles last 22 years,
which makes the annual cost 61 cents per pole, or 1o cents
less per pole than with untreated poles. The use of pre-
servatives is both a saving of expense and a saving of the
forests.

Spruce, though at present forming only 0.7 per cent. of
the total (3,524 poles being used in 1909) should receive at-
tention.

It is a tree which grows to useful pole size in 6o to
100 years, is cheap, light and easily handled. The reproduc-
tion of spruce is excellent. It occurs naturally over large
areas in Canada, and, under present conditions of logging,
is reproducing rapidly. It is adapted to many kinds of
soil and the species is quickly propagated by seed. Un-
treated, the wood is not durable, but if treated it will last
as long as the naturally durable and more expensive species
used at present.

Preservative treatments will be of no particular bene-
fit to the lodgepole pine of the West, used chiefly for min-
ing timbers and props. This species is of suitable pole
size and occurs extensively on the mountain slopes of Al-
berta and British Columbia. As an untreated pole, it de-
cays quickly in contact with the soil, lasting about five
years. The tree grows tall and straight with very little
taper and makes a well-shaped pole. Large quantities of
this timber have been killed by fire. ~The dead trees ar€
now standing thoroughly seasoned and in excellent con-
dition for effective treatment. The sapwood is about an
inch thick and is easily impregnated.

It would cost $1.40 per pole to treat by the tank meth-
od,35-foot poles of this species. Such a treatment would in-
crease the life of the poles to' 20 years, an increase of 300
per cent. over their present life.

The adoption of the preservative treatment of poles
would result in a great saving to the pole-users of the
prairie provinces. Cedar from Eastern Canada is now used
almost exclusively for poles in the prairies, and because
of the long freight haul is very expensive. Close to the
pole-lines of Western Canada there are large quantities of
lodgepine and spruce. Poles of these species may be treat-
ed and set for less cost than untreated cedar poles and will
give greater service than untreated cedar poles. This is
an opportunity for economy which should not be overlooked
by companies erecting pole-lines.
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furnace in a non-oxidizing atmosphere. This looks simplés

5 and when one looks back on the troubles and tribulationi

Rqetallurglcal Comment experienced by technical men in electric furnace work OV‘ft

quite a number of years, due mainly to bad electrodes,"‘

T. R. LOUDON, B.A. Sc. seems strange that the secret of making electrodes Whi¢

——— would not break was not discovered long ago. But go_

Correspondence and Discussion Invited ele.ctrodes ‘were made from the very beginning, and ltd;:
- quite possible that amongst the first batch of electro

made some were equal in quality to the best el-ectl'ofies

FURNACE ELECTRODES PRACTICALLY - made at the present day. This was where the great difl
CONSIDERED.* culty confronting the manufacturer lay, in his ability to:
unintentionally, turn out a first-class electrode and a tho*

By R. Turnbull. oughly bad. one at the same time and under exactly ¢

same conditions. Electrodes made at the same time, uBé®
the same conditions, and baked in the same furnace, ha‘_"
shown in actual ‘service as many different characteristics’
quality as could well be imagined, some giving excelle®
service whilst others simply went to pieces after being
operation for a few minutes.

A number of papers have been read at the various
meetings of this society during the last two or three years,
and articles published in the technical papers, on electrode
losses, but, so far as I am aware, the practical end of the
electrode question has never been taken up by any one of

our members except in a very superficial manner. : As the electrode is to the electric furnace what fhe
It therefore occurred to me that as electric furnace gasoline motor is to the aeroplane, one can well imag®
practice is only confined to a very small percentage of the what a bad electrode meant to the operator of the electf’e
members of this society, and as there must be quite a num- furnace; without the efficient gasoline engine the aeropla{ld
ber who have never encountered electrode troubles, and who would probably be unknown, and the same might be Sw,
,may not understand what benefit the society is getting would be the case of the electric furnace without good ¢
from the above mentioned discussion on electrode losses, trodes. 3
that for these reasons a practical paper written on the sub- In the early stages of electrode manufacture p'etfomuIll
ject of electrodes by one who has been in the business for coke was mostly employed, it being first of all calcined .
a number of years might prove of some benefit to the mem- drive off all volatile matter. This was afterwards replaced
bers as a whole. by retort carbon, a kind of coke which is deposited i *
Before going into the history of the electrode, let us Tetorts in gas works, and which is mearly pure car?’”
first see what relation is has to the electric furnace. Put- Better results were obtained by the use of retort Car.o
ting it in its simplest form, the electrode is to the electric than with petroleum coke, and it was considered for 2 ude
furnace what the steam pipe is to the steam engine, In the only material with which a reasonably good elect’”
“the latter case the steam or source of energy is carried to could be turned out. I have not sufficient data to €22 e
the engine in the pipe at a Certain pressure, represented by me to say when and where the first .large electrodes weefy
pounds per square inch and the volume of steam by the made, but I should not be far wrong in saying that th
number of cubic feet. To get more power, should the were first made by Dr. P. Héroult at his works in Fro8%
volume be increased the pipe must be made larger in di- France, some fifteen years ago; at that time he made )
ameter, in order to avoid frictional losses, etc. The $ame as large as 16 inches (40 cm.) square and 6 feet (1.8 mm
fesult could be attained, within a certajn limit, by. increas- long. Some of these first clectrodes manufactured bY e
Ing the pressure and allowing the volume to remain the were very good, and some very bad, and little if any 'li;e
same. In the case of the electrode, the pressure and volume liable data could be collected from his work. T should -
of the steam are replaced by volts and amperes; an elec- to say here, however, Dr. Héroult has not abandon
trode, if large enough, will carry to the furndce & cabtain field, he having established works in Niagara Falls, " d,
number of amperes with very little loss in volts, but as s where excellent electrodes are now being turned oufs
amperes increase, the section of the electrode must also be al‘though the process used is different in some respects .1‘&S
increased, otherwise the loss in volts by resistance in the his original one, he is still working ulong the same lin
electrode will become serious and considerably decrease the His original process is still being used with good rest -
output of the .furnace. As in the case of the steam oy at Welland, Ontario, by Electro-Metals, Limited. o
::r: 1;‘:;:,1;?1_‘3 inl:) :;fitsfu might be jncfea_sed in order to get Now, what was the reason of so many failures tu
- rnace, but electric furnace operation out a good article in the early days, and why do near’y
is generally controlled by the voltage, and a variation from electrode manufacturers, even those who have been 1sfac
the usual number of volts would upset the good operation short time in the business, turn out to-day a fairly 5ati® at
of the furnace. tory article? I think I am not far wrong in saying o
Now let us examine what an electrode is composed of, the main cause of failure was in the use of the W
. and what constitutes a good and bad electrode. The mix- bon material. Petroleum coke did not work well, a2 ces:
ture used in the manufacture of the ordinary electrode is trodes made from it crumbled to pieces in the 'rna g
anything but a complicated one, being simply some kind of Retort carbon made a better electrode, but as this d, &
carbon mixed with certain percentages of pitch and far. modity was collected from gas works all over the wo; his
This, after being well mixed together, is moulded in some homogencous article could not be counted upon, 3% "
special apparatus to the desired form, and then baked in a made its use dangerous to the manufacturer, so fa % ;50"
AN liability was concerned. It was only when anthracit® g
*Read before the American Electro-Chemical Society .  came into use that real progress was made, and th’z m#
on April 19th 1912, kind of electrodes in use to-day are made from ¢ II an
*There are two classes of electrodes, the amorphous terial.  Hardmuth, of Venisseux, France, Was; Jarg’
carbon and the graphite; it is the former to which I wish not mistaken, the first to use anthracite coal on . ‘spe

t

to draw attention, as graphite is prohibitive for ordinary scale, and for some time his electrodes were the bes;akef’f‘; i
furnace practice, owing to its high cost. market. . He was quickly followed by the German i
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':iz glani.a Werke and Siemens. We are indebted to:day to
electlrlama Werke. ‘for the moulded screw, which enables
oy odes to be meed together, thus doing away with the
i i'ind machmmg' of the electrode .and the trouble of
appliimg e.lectrﬂodes in the furnace. This screwed electrode
i steslmamly to furnaces .for the manufacture and refining
- el. At t.he present time mearly all manufacturers are
trodeg anthracite coal as the carbon base, and while elec-
madesbmade by some man'ufacturers are 'superior to those
of y‘oth‘ers, this is mainly due to the different methods

Moulding the electrodes and preparing the coal employed.

the ',lsaosthCh progress has been made in thi.s industry in
e rutwo or t}lrewe years that p_e‘rfec_tly satisfactory elec-
T )Dl to 24 inches (6_0 cm.) in d}ameter and 7 feet
ago n;th‘ong are now being made, whilst only a few years
¥ilv ) llng over 12 1_nche‘s (30 cm.) square and five feet
oo, .c ong was satlsfact‘ory. No d-ou'bt still larger elec-
Erowin an an@ will be bu}lt, as electric furnaces are still
urnacei n size, an’d the time is not far distant when steel
three f, tof 30 tons’ capacity, and operating with electrodes
our et (0.9 m.) in diameter, will be as common as are
mall s-ton furnaces of- to-day.
fe::re closing this paper, I would like to give a few
Order 1, LO the best manner of employing an electrode in
Which e rlllsure the best service and avoid the losses of
S lie, ave heard so much. Carbon, unlike n?‘et‘als, is
etter c-ocdnduCto-T hot than cold, and the hotter it is, the
ery 13 l? }lllctor it bgcomes. Carbon, however, even at a
sible ing eat, is still a poor conductor, and it is impos-
itsels, ;Ctual practice to avoid some loss in the electrode
8reate, thn lall conductf)rs, the longer the cond}m&or, the
Rl off: 0ss, but this loss can be lessened by. increasing
i the conductor. 'Thxs same Tule applies to elec-
17 in order to avoid all losses to the greatest ex-
int 5q 5 e the current should enter the .elec.trode at a
% quitfe:ar,as possible tp the point where it will lt?ave 1t
Uctor 1, 4 common practice to conmect the metallic con-
i e head.of the el.ectrode, but this is a.grave mis-
410 6, g e loss in volts in a long electrode will be from
a furnace p_elfdlng on the furrent den51.ty employed, and in
Woulq 1 where the operating voltage is 5o volts, this loss
COngy GQEM to from 8 to 12 per cent. of the total energy
Ong would j lectrodes sho.uld be held in the same manner as
be ¢, ¥y old a bar vertically in the hand, so that they can
Raceg % at any point on their length, and in smelting fur-
LT ane }{Older giving contact to the electrode should not
As the ely time more than 1 foot (30 cm.) above the charge.
d ectrode wears away it is slipped through the holder,
by 3 ~npr°f:e55 goes on until it is finally taken by the head,
Crrep y t{me should the part of the electrode carrying the
the ho]dle)ro?ect more than 2 to 6 inches (5. to 15 cm.) from
ecrer itself. The losses, both of heat and energy, can
thig o ased by increasing the size of the. electrode, but
?'Currel;tbe Car_ried too far. The writer would recommend
Inch 4 d?nsuy of from 30 to 35 amperes to the square
Clect section (5 to 6 per sq. cm.) in order to keep the
tiop ang is cool as possible and thereby prevent side oxida-
DErceeat losses. With too large an electrode, quite a
Woy ntage of the total energy supplied to the furnace
€ Tequired to keep the electrode warm.

hing

tent
L .

As i
?veﬂorol Important point, the value of which is sometimes
At ig afte wh_f?n considering the size of electrodes, is that
thap, ele; advisable to use electrodes of greater cross-'section
Teasg ; Incal necessity demands, but for a totally different
o orki 8‘. ‘I some processes, for instance, the electrode when
Is surrounded to a certain depth by charge mix-
'Sotnzhs- surface of such cha_rge mixture, and there-
Mmap), istance froxy the working end of the elec.trod?,
gases are given off, and these burning in aif
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tend to attack and consume the electrode.  Thus there is
a tendency to reduce cross-section at this point with conse-
quent increased current density, followed by rise of tem-
perature, which further aggravates the condition described.
It is, therefore, wise, for convenience sake, to use a larger
cross-section so that the burning away does not result in
eating the electrode through, letting a large piece of elec-
rode into the charge and disturbing conditions generally
This is one of the exigencies imposed by practice.

—_— e@o—

FERRO-SILICON, FERRO-CHROME AND FERRO-
PHOSPHORUS.

Ferro-silicon, ferro-chrome, ferro-phosphorus,  etc.,
have been made in electric furnaces at Buckingham, Que.,
by the Electric Reduction Company, Limited. The furnaces
were not in operation during I19IO. Ferro-silicon has also
been made in electric furnaces at Sault Ste. Marie, and at
Welland, Ont. The electric furnaces operated by the Elec-
tric Metals Company were in operation during 1910. These
furnaces, constructed some three years ago, consist of four
furnaces of from 1,000 to 1,500 horse-power each, the daily
production being from 5 to 8 tons.

The imports of ferro-silicon, manganese, €tc., during
1910 were 18,000 tons valued at $464,741, or an average of
$24.59 per ton. The imports during 1910 were 17,699 tons
valued at $411,536, an average of $23.25 per ton.

Returns of steel production received direct from the
producers showed a total production of ingots and castings
for 1910 of 822,284 tons, as compared with 754,719 tons in
1909, and 588,763 tons in 1908. In 1910 the production of
open-hearth ingots was reported as 580,032 tons, Bessemer
ingots 222,668 tons, direct open-hearth castings 18,085 tons,
and other steels 500 tons; compared with 1909 there was an
increase in total production of 67,565 tons, or nearly g per
cent,

Statistics showing the quantities of the principal mat-
erials used in steel furnaces have been obtained for the
first time for the year 1910, and it may be of interest to
refer to these here. The total quantity of pig iron used
in steel furnaces during 1910 was 600,013 tons: of which
601,219 tons were produced by firms reporting, and 80,604
tons purchased. The quantity of ferro-alloys used was 8,-
143 tons purchased. Scrap, etc., was used to the extent of
211,453 tons, being 140,013 toms produced by the firms re-
porting, and 70,540 tons purchased. Ores used included
1,317 tons of manganese ore and 39,332 tons of iron ore,
while 144,110 tons of limestone or dolomite flux were used
7,461 tons of fluorspar. In Ontario a little over 600 mil-
lion cubic feet of natural gas were used, while in Nova
Scotia, coke oven gas was used at Sydney, of which a re-
cord of quantity is not obtained.

Complete Statistics of the production of rolled products
and of manufactured steel have not been received. Returns
from seven of the largest producers show a production of
blooms, billets, slabs, etc., of 628,100 tons, of which 580,-
533 tons were ‘used by the producer for further manufac-
ture, and 47,567 tons sold to other rolling mills.

The. production of rails was 300,762 tons, of rods 88,-
456 tons, of bars 125,778 tons, of other rolled products 31,-
516 tons.  The production of steel rails in 1909 wag return-
ed as 377,642 tons, and in 1908, 300,035 tons.

—eap o

CHEMISTRY IN SWEDEN.

Chemistry has played an important part in the industrial
history of Sweden. No less than twenty of the known
chemical elements have been discovered by Swedes.
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EXPERIMENTS ON ‘HEAT INSULATION.*

By F. A. J. FitzGerald.

At the twentieth general meeting of this society a paper’
was presented describing an electric furnace experiment in
which it was found that the heat losses were so great that
the furnace was mot commercially practicable. It was also
observed that by placing a layer of special heat insulating
bricks wherever practicable on the outer walls of the fur-
nace the heat losses were much diminished.

The very serious consequences of not attending properly
to heat insulation led to an attempt to study the subject of
heat losses, and the following paper describes some of the
preliminary experiments.

Energy which should be usefully employed in the electric
furnace is lost in various ways: Current leakage, generation
of heat in the cables and other means for conducting the
current into the furnace, conduction, convection and radia-
tion of heat by the furnace walls, etc. In many furnaces
there can be little doubt that the most serious loss of energy
is that due to the escape of heat through the walls.

In the study of this subject we have no data which en-
ables us to make calculations of the heat losses which will
occur with different materials and under various conditions.
No doubt there have been careful and valuable investigations
made on the heat conductivity of materials and some experi-
ments on the emissivity of hot bodies.  Little information
is available as regards convection. When such data as we

o

have on these various causes of heat loss are examined and
an attempt made to calculate probable losses the results are
usually most unsatisfactory. On the other hand it is still
more unsatisfactory to construct electric furnaces and find
that they are commercially impracticable because the heat

#* Read before the Am. Electro-Chem. Soc., April 18,

1912,
!“Note on an Unsuccessful Furnace Experiment,” F.
A. J. FitzGerald. Transactions 20, 89 (1911).

. is to say, it is not of any special make. It was the

Volume 22.

loss through the walls is such a large percentage of the
total heat generated in the furnace. ) ;

The ideal method of studying the subject would be t0
make the necessary experiments to determine the heat con-
ductivity of the various materials to be used in constructing .
the walls of furnaces, to make measurements of the emis*
sivity of the heated walls and so forth. But when the plans’
for such an investigation are made it is soon seen that much
time and expense is involved. Under these circumstances
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it was thought to be more immediately useful to determin®
by comparatively simple experiments what materials wou
give the minimum loss of heat. By such work a great m%ny
materials could be immediately Tejected and those which
gave gocd results would be more fully investigated. )

The apparatus used in the experiments is shown in Fi8"
1. The furnace is constructed of the bricks under invest:
gation and is heated by means of a resistor of ‘Nichrome€
wire through which the current is passed. The resistor 15
connected to the source of current through a rheostat 5
that the rate of generation of energy in the resistor can.
regulated, and means are provided for accurately measuri? £
this rate. The method of making a test is to regulate B¢
current so that a definite temperature is reached in the ful':
nace and then to continue heating until the temperature '
comes perfectly constant. As a rule a single determinatio?.
takes several hours and the temperature is mot consi er'e.
constant until the readings of the pyrometer show mo Vaﬂa_
tion for at least two hours. When the temperature iﬁ ‘332
stant the rate of generation of energy in the resistor 15
termined and this gives the rate at which heat is eScaplnB:
through the furnace walls, neglecting what escapes by Conh
duction through the leads going to the resistor and throug
the wires of the pyrometer thermo-couple. -In nearly a
cases four determinations at temperatures ranging fr
200° to 9oo® were made for each of the materials tested-er
From the data obtained as described above, curves Wth
plotted in which the abscissas are temperatures and
ordinates watts,

In Fig. 2 are shown the curves obtained wit
different bricks.

g at
No. 2 is a fire brick of .moderately good quality, rick

h sevefal'

: . j a
used in constructing the furnace referred to in the fdpin
mentioned above.* The maximum temperature reach

the brick testing furnace was 80o°.

* Ibid.
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No. 4 is the curve for a silica brick. Tt is interesting

t0 note that in the paper already referred to it was said:
“It ‘was recognized that silica brick are better heat in-
Sulators than fire brick, as may be seen from Wologdine’s
“®rminations® which show that the heat conductivity of

Silica is o.0020 and of fire brick o0.0042.’”*

a _It appears, however, that in spite of its low heat con-
S:ft“'ity this particular silica brick is not a satisfactory .in-
ator. The maximum temperature reached with the silica
brick Was 670°. The heat loss here was 36 per cent. greater
40 With the fire brick. It is not very safe to theorize as
I‘Zdtihe- Cause of this phenomgnon, but it looks as though the
gre;:ctmn from the surface .of the si]ica. brick is very mth
erener than from the ordu_lary fire brick.  The vast dif-
Ces due to the nature of the radiating surface is not
':?;:Iipfis.ing if a familiar household phenomenon i§ con-
> Viz,, the great difference in the rate of cooling of
€ Common black iron kettle and the polished silver tea pot.
'highll%. 6 was obtained from an alundum brick, one of the
ia I1813;1_l’elfract'ory ones made by t‘.he I\?orton. Con?pany. The
sy 1SS10n of heat was so Tapid with this brick that the
: MUm temperature obtained in the furnace was only

570° SREA

fl'act. ; This illustrates well the value of such alundum re-
Oties as crucibles, muffles, etc., where it is desirable

% haye :

as efficient transmission of heat as possible.

The bor.' 7 i.s the curve for a b‘rick madc?, of silicon c.ar»bide.
in Inakl‘Ck Is pure silicon c.arl.nde, that is, no bond is used
Wity thl'ng 1t.. The transmlssmn_of heat is extremely good
n the E brick so that the maximum t‘emperéture‘reach.ed
the it brfl-ace was only 420°. Comparu?g this brick with
the & rick (2) when the temperature in the furnace was
s Me (420°) it is seen that the rate of escape of energy

18 92 .
o 3
§ e Watts and 300 watts respectively, or more than three
as great in the case of the silicon carbide brick.
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s

S5t ellrve No: g is that for an ordinary red building brick

f an cheap_%t kind. It is seen to be the best insulator

Cent, O thig lot, the heat losses being as much as 34 per

Peray S than those for the fire brick (2) at a furnace tem-
ure of 8000+

LTy i
nEs]a rie No. 19 shows the results obtained with a mag-
This was of a standard kind made of brown

not the Grecian magnesia variety.
3

Elec
(1909), t:)chemiml & Metallurgical Industry, Vol. VI
€ 383, ;

Transactions, Vol. 20, 89 (1911).
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In Fig. 3 are shown the results obtained, first with the
ordinary fire brick (2) and then after covering the whole
furnace built of this brick with a 25 mm. (1 inch) thickness
of a special heat insulating material kindly supplied by a
well-known manufacturer. It will be observed that this
material reduced the heat losses by more than 50 per cent.

In Fig. 4 is a comparison of the heat losses obtained
with the ordinary fire brick (2) and a brick specially con-
structed for heat insulation. Here it will be observed that
in the case of the special insulating brick the heat losses
are reduced 68 per cent. .

o

[ uJI
Bl
| 41

i
A ¥

171

LTIy

-+ - \m|
1

I
{53 IS 63 0 08

Fig. 4.

The first object of this work is to make a study in the
quickest way possible of the heat insulating properties of
various kinds of brick used in building furnaces and get
some notion of the amount of heat lost with such materials.
The ultimate object in view is the production of a heat in-
sulating article; the cost of which will be less than that of
the watt-hours uselessly dissipated through furnace walls.

—_— e eo——

TERMINAL BRAKE TESTING.*

By F. B. Farmer.

As we seek efficient train brakes and as the standard
set by law is based on the train,. it is obvious that terminal
brake tests of trains must be made. Stated differently, the
requirements can not be met by confining inspecting, test-
ing and repairing to shops and repair tracks. Consideration
of overtime and the sixteen-hour law, as well as expeditious
train movement demand the minimum lapse of time between
that for which the crew is called and the time the train de-
parts. Hence, a train prepated for departure should require
no more brake work after the engine is coupled than, at the
most, stopping a few leaks in hose couplings and making
the formal test. But often there are greater delays due to
making other repairs, or the train proceeds with less effic-
ient brakes than it should have. To avoid this, the repairs
required must be determined with arriving trains. The
incoming engineer should add to the reduction required for
stopping enough to fully apply the brakes, and the brake-

* Abstract of a paper read at the December meeting of
the Western Railway Club, Chicago.
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man should await his advice that 'this has been done before
cutting off the engine.  Car inspectors should be present
to make an immediate examination and to bad order all de-
fective ‘brakes. Such repairs as ordinary brake pipe leaks,
defective hose and wrong piston travel, which require little
time, should be made, but cars requiring heavy brake re-
pairs should be marked for the repair tracks.

Here is where judgment must be exercised, as perish-
able or other very important loads, as well as empties needed
at once for such lading, must mot be delayed. Neither
should other less important cars be held in numbers far
greater than the local force can repair in a day if such force
is as great as the regular amount of work, including such
repairs, would keep busy. The car foreman and the yard
master should consult to adjust this, but when the former
removes bad order marks without repairs having been made,

. he should fill out and apply an air brake defect card to

better insure prompt repairs at the earliest practicable date.
However, it does not follow that the Tepairing of defective
brakes cannot be done without delay to cars which should
go forward promptly. The Minneapolis, St. Paul & Sault
Ste. Marie has largely solved this problem at an important
terminal yard by assigning a short track in the yard for air
brake repairs to such cars. With a few men and the neces-
sary repair materials, such cars are often ready for the first
train out, are never actually delayed, and few are allowed
to go forward without repairs. This is but one detail of a
very comprehensive scheme of improvement in freight brake
maintenance effected by this road.

As one Tepair point on a large system cannot maintain
all freight car brakes, it is .obvious that each terminal
should do its share, but this does not mean that other than
the outgoing test should be made on through trains at the
points with small facilities. A brake well repaired will go
for a long period without becoming defective, but the too
common failure to do so is due to inadequate repairs. To
reduce the cost of brake cleaning by léaving cylinders and

‘auxiliary reservoirs loose on the car is to insure leaky pipes.

The same result follows if the brake pipe and retaining

wvalve pipe are not well secured. That most serious fault,

brake cylinder leakage, will develop sooner than it should,
sometimes immediately after the cleaning, unless a suitable
lubricant is employed and packing leathers are replaced
when a good inspection and a careful test would show that
they should be. The practice often followed of cleaning
and testing triple valves on the car cannot insure good
work. Neither is it common practice to test hose with soap
suds while under maximum pressure and remove those found
porous, or to €xamine the retaining valve weight and clean
the case and small vent port. Until these and other details
are given better attention in shops and on repair tracks, it
will not be possible to effect the economy in time and money
in terminal brake testing and the consequent repairs that
will otherwise follow,

The M. C. B. requirement that cars in interchange must
have retaining valves should imply the maintenance of this
part and its pipe by the owning road. It is not sufficient
to say that the mountain road may make needed repairs at
the owners’ expense, as this means undue delay to traffic.
However, inspections show that the average efficiency of
brakes is otherwise much lower on the cars of level grade
roads, a condition for which there is no warrant as that for
the average mountain grade road is enough below 100 per
cent. efficiency to justify making it the minimum.

That the regular terminal test of freight train brakes
misses many of the defects which nullify the object sought
in attaching air brakes, is conclusively demonstrated by the
following : Within a few months competent parties made a

. work, rather than how to accomplish the desired rest®

Volume 22.

test on several freight trains at the summit of a mountail
grade, following a similar test by regular inspectors at the
preceding division terminal, and out of which trains bound
down this grade were supposed to leave with 100 per cent-v
efficient brakes, based on such test. The tests consisted of
charging’ to 70 lbs., making a service reduction of 15 1bS:

Per Cent Good Tons per Good

Brakes by Test. Brake by Test. Cars per
Standing. Thermal. Standing. Thermal. Train.
97.7 68.8 42.6 50.5 61
91.0 75.0 45.0 54.6 56
100.0 60.0 40.7 67.6 58
08.1 53.7 42.5 77.6 54
08.1 52.8 43.8 81.5 53
06.4 53.5 41.7 75.0 56
88.9 i 67.2 46.2 61.2 55

and rapidly examining for any brakes failing to apply ©F
leaking off and incorrect piston travel. To show conclusinily
the oversights of the ordinary terminal brake test the 1
fallible thermal brake test was made on each train at the
foot of the grade. The customary plan was there followed'
of considering three cars with “warm’” wheels equal to 0%
with “normal’’ wheels; that is with a good brake. In addi-
tion to showing the results in percentage, they are give?
in “tons per good brake,” derived by dividing the trai?
tonnage by the mumber of good brakes.

The first train was a test train and had 2,501 tons.
other six were regular trains and ran from 2,252 to 2,3
tons, averaging 2,286 tons. Each train had a considerabl®
percentage of foreign cars. No tests of or repairs to %
taining valves were made.

The big returns from good brakes are mainly concealed'
consisting of the more expeditious train movement they
make possible and the avoidance of accidents, neither ©
which can ordinarily be shown in dollars and cents. Thei®
observable expenses, consisting of initial cost, maintenanc®
flat and cracked wheels and delays to cars and trains ¥
brake testing and repairs, are so readily seen and tabulat®
as to generally render even more obscure their great but
intangible credit account. The pressing need is for a moré.
accurate and practicdl appreciation of the fact that &9
brake maintenance is economy and for better directed eﬁofts
toward improved brake maintenance with a minimum 7.
crease in time and money spent. In this the active €%
operation of the yard master and the superintendent will 2*
greatly. Too often their efforts are directed toward ShOW‘;
ing why trains cannot be held or switching done for bml]:s

with the least delay or additional switching.

_————————

THE CITY AND SUBURBS PLANS ACT.

pe ctiﬂ‘g
peit

The following is the text of the new Act Te€S
Surveys and Plans of Land in Certain Cities and

Suburbs, passed by the Legislature of Ontario: y
Where any person is desirous of surveying and s;lan
dividing into lots with a view to the registration ?f a pith'
of the survey and subdivision, any tract of land lying W
in or within five miles of a city, having a population o i*
less than 50,000, he shall submit a plan of the prop° ol {
survey and subdivision to the Ontario Railway and
cipal Board for its approval. | e
The Board shall have authority before approvin®
the proposed plan to require such changes to be ™
it as the Board may deem proper as to:—

The
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(a) The number and width of the roads or streets;
L (b) The direction in which the roads and streets are to
"1 and their location; and
' (¢) The size and form of the lots.
. Nothing in clause (a) shall authorize the laying out of
Y 10ad or street, less than 66 feet in width.
Plan, o as to, the desirability of any change in it, the Board
aEI;e the land lies within the city shall have regard to
Nat;:;g the subdivision and roads and streets and their
run O and width, and the direction in which they are to
Cl} has been adopted or approved by the council of the
city :llldac-cordan‘ce with whi.ch it is contemplated that the
B et Suburbs shall be laid out or the re-arrangement of
he landEt's and thoro'ughfares sl.lal'l be effectgd, and where
sha 3 IS situate without the limits of the city, the Board
ave regard to
@) The proximity of the land to the city;
tende];) The probability of the limits of the city being ex-
S0 as to include it;
fares(cc)oThe .SeCuring of driveways and adequate thorough-
Onhecting the city and the outlying districts;
ang g, aking: the subdivision and the roads and streets
the arer location, and width, and the‘ d1rect19n in which
S0 4 Optet: Iun, conform as far as practicable with any plan
1 Dproy OT approved or if no such plan has been adopted
'Whicy 1.
A lies Dearest to the land is laid out.

o the Signed by the chairman or a member of the Board
d Wiy Secr&t%‘-l‘y is endorsed on the plan, and no lot laid

€SCring: o
laj, SCription containing any reference to the lot as so
d doy, g any
R or to such plan.
B fice o

S0 f an application to the Board for its approval
& Plan

Yo 51}2111 be given to the corporation of the munici-
of the n‘ Which the land is situate and to the corporation
hegrg “lty, and all parties interested shall be entitled to be

a." apd maybe represented by counsel at the hearing of
Pph-cation,

b§:¥ of the plan shall accompany such notice.
tions to the plan shall be stated in writing and
delive With the secretary of the Board within 21 days after
Ot the notice and plan.
sha bzo °b_jeCtion is made within that period the applicant
legg the ?tltled to have the plan certified as approved, un-
-dlrecte'd Oard of its own motion shall have otherwise

Sit
m“ni:;tln.gs of the Board shall, if required by the council or
g aa lt_y objecting to the plan, take place at such time
Rotjq t(C)e N the city nearest to the land, as the Board, by
re‘lmasn the applicant and to the clerk of the municipality
U8 the same, appoints.

—_—-

‘ ' ENGINEERING NOTES.

T fovj ;
Eealt e of Ontario.—Under the provision of the Public
t‘ealth iCt’. the Provincial Government will organize seven
™0 in Stricts,  Two of these will be in New Ontario,

:l‘rang Ay to the Ottawa River, and the remainder $0
%‘ﬂatio 35 to produce the best results, having regard to

'foutt n " and natural conditions. This will mean in all
ang o salarj
(s

arled appointments—seven district health officers
Mspectors, the former to receive a salary of

In d‘etermining as to the suitability of the proposed’

W i’ conform as far as practicable with any general plan:

ed with the plan on which that part of the city .
hag ® Plan of any such land shall be registered unless it -

€ &
DProyy) en-ameved by the Board and a certificate of its ap-.

by a " 2 plan, not so approved shall be sold or conveyed .

t :
Ge°r&ia © Sparsely settled districts stretching across from:
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$2,500 per year, the latter $1,000. These districts will be
so arranged as not to conflict with the work of the municipal
health bodies now working in towns and cities that are not
part of counties, and the organization-will be made effective
as soon as the present officials serve out their terms -of
office.

Mr. J. B. Shelton, car foreman of the Grand Trunk
Pacific shops at Transcona, Man., is building a new truck
and sleeping-car for the use of employees when called to
wrecks. The car will be a model of its kind, and will ma-
terially add to the comfort of the men.

PERSONAL.

Mr. F. B. Connery has resigned from his position as
superintendent of overhead construction work with the To-
ronto Hydro-Electric Commission and has accepted a similar
position with the Toronto Power Company.

Mr. Jackson Clark, of Wellington, Ont., has received
the appointment of assistant district provincial surveyor and
will be located at North Battleford, Saskatchewan. Mr, Clark
graduated from the School of Practical Science this year.

Mr. Alan Mair Jackson, who has just passed his final
O.L.S. examination, has been appointed county engineer for
Haldimand county, with headquarters at Dunnville, Ont.
Mr. Jackson is an associate member of the Institute of

‘Mining and Metallurgy.

—— e

OBITUARY.

Charles Robert Boucher, one of the most widely known .
railroad engineers in Canada, died at Sault Ste. Marie, Ont.,
on April 26th last. Up to ‘the time of his illness he had
been engaged in building bridges along the line of the
Algoma Central Railway. He was also prominent in the
construction of the Temiskaming and Northern Ontario,
and had been from coast to coast on both sides of the
border in railroad construction. He was buried in New
York. He leaves a widow and one son. He was 64 years
of age.

e S

BOARD OF GOVERNORS OF THE UNIVERSITY
OF TORONTO.

Mr. T. A. Russell and Lieut.-Col. Albert E. (Gooderham
were appointed by the Provincial Government on April 25th
to places on the Board of Governors of the University of
Toronto. These gentlemen are to take the places formerly
occupied by Hon. W. T. White and Hon. T. W. Crothers.

- The appointments take effect at once.

NEW PRESIDENT OF AMERICAN ELECTRO-
CHEMICAL SOCIETY.

Mr. William Lash Miller, professor of chemistry at the
University of Toronto, has been elected president of the
American Electro-chemical Society.

To a 'Canadian this is a signal honor, in view of the
fact that he will represent the American Electro-chemical
Society at the Congress of Applied Chemistry, which meets
in Washington next September on the invitation of theglresi-
dent and Government of the United States.

At the meeting of the Congress, which is held every five
years, will be industrial chemists from all over the world.
This will be the first time the society has met in America.
The last meeting was in Rome.
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ANNUAL MEETING SOCIETY OF CHEMICAL
INDUSTRY.

The Society of Chemical Industry elected the following
officers at the annual meeting held April 25th, Toronto:
Chairman, Wallace P. Cohoe; vice-chairman, R. F. Ruttan,
W. L. Goodwin and Prof. J. Watson Bain; Executive Com-
mittee, H. P. Mills, O. H. Wurster, R. T. Mohan of Ham-
ilton, A. Neighorn, Milton L. Hersey, C. F. Heebner, J. A.
De Cew, Prof. W. Lash Miller, G. F. Guttman, N. N. Evans,
T. H. Wardleworth, E. G. R. Ardagh.

Mr. O. H. Wurster read a paper on the manufacture of
glycerine as a by-product of soap. He showed the various
methods used commercially, and which may be used in the
future for the refining of the crude glycerine so produced
in order that the glycerine may be used in the manufacture
of dynamite, and also to produce a chemically pure glycerine
for other purposes.

Mr. Anthony McGill, LL.D., of the Inland Revenue De-
partment, Ottawa, presided.

—  ea>eo——

COMING MEETINGS.

CANADIAN INSTITUTE.—198 College Street, Toronto. May 4th—Annual
Meeting and Election of Officers. President, J. B. Tyrrell; Secretaay, Mr. J.
Patterson.

AMERICAN RAILWAY ASSOCIATION.—May 15th, Semi-Annual meeting
at New York City. Sec’y, W. F. Allen, 75 Church St., New York.

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

icago.

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

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

CANADIAN ELECTRICAL ASSOCIATION.—June 19th-21st. Annual meet-
ing at Ottawa, Ont. Sec’y. T. S. Young, 220 King St. West. Toronto. Ont.

SOCIETY FOR THE PROMOTION OF ENGINEERING EDUCATION.—
June 26th-28th. Annual meeting at Boston, Mass. Sec'y, H. H. Norris, Cornell
University. Ithica, N.Y.

ONTARIO MUNICIPAL ASSOCIATION.—Annual convention will be held
in the City Hall, Toronto, on June 18th and 19th, 1912. Secretary-Treasurer,
Mr. K. W. McKay, County Clerk, St. Thomas. Ont.

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

-

ENGINEERING SOCIETIES.

CANADIAN SOCIETY OF CIVIL ENGINEERS.—413 Dorchester Street
West, Montreal. President, W. F. TYE: Secretary. Professor C. H. McLeod.

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

OTTAWA BRANCH—

177 Sparks St. Ottawa. Chairman, S. J. Chapleau, Ottawa; Secretary,
H. Victor Brayley, N.T. Ry., Cory Bldg. Meetings at which papers are
read, 1st and 3rd WVednesdays of fall and winter months; on other Wednes-
day nights in monlh there are informal or business meetings.

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

TORONTO BRANCH—9 King Street West, Toronto. Chairman, T. C. Irving:
Secretary. T. R. Loudon, University of Toronto. Meets last Thursday of the
month at Engineers’ Club.

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

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

WINNIPEG BRANCH—Chairman, J. A. Hesketh:; Secretary, E. E. Brydone-
jack; Meets every first and third Friday of each month, October to April, in
University of Manitoba, Winnipeg. :

MUNICIPAL ASSOCIATIONS

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

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

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

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

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

N OF NOVA SCOTIA MUNICIPALITIES.—President, Mr. A. S.
Mac

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

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

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

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

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

: ent
ASSOCIATION OF SASKATCHEWAN LAND SURVEYORS.—Presid®!
J. L. R. Parsons, Regina; Secretary-Treasurer, M. B. Weeks, Regina.

cc
ASTRONOMICAL SOCIETY OF SASKATCHEWAN.—President, N- o
Murchy ; Secretary, Mr. McClung, Regina.

BRITISH COLUMBIA LAND SURVEYORS’ ASSOCIATXON.‘-Prgside'
W. S. Drewry, Nelson, B.C.; Secretary-Treasurer, S. A. Roberts, Victorids

BUILDERS' CANADIAN NATIONAL ASSOCIATION.—President, E:
Nesbitt ; Secretary-Treasurer, J. H. Lauer, Montreal, Que. g
dent

CANADIAN ASSOCIATION OF STATIONARY ENGII\IEERS..—.PreSi Ont:
Wm. Norris, Chatham, Ont.; Secretary, W. A, Crockett, Mount Hamiltof

ef
CANADIAN CEMENT AND CONCRETE ASSOCIATION.—President, f:;tr

Gillespie, Toronto, Ont. ; Secretary-Treasurer, Wm. Snaith, 57 Adelaide S
Toronto, Ont. N~
CANADIAN CLAY PRODUCTS’ MANUFACTURERS’ ASSOCIATIO

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

50N
CANADIAN ELECTRICAL ASSOCIATION.—President, N. W. Ryers?
Niagara Falls ; Secretary, T. S. Young, Canadian Electrical News, Toronfo'vnn'

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

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

ot
Ce

{
ner®
Gesutcf "

<qent
CANADIAN INDEPENDENT TELEPHONE ASSOCIATION.—PreS;{f 9

W. Doan, M.D.., Harrietsville, Ont. ; Secretary-Treasurer, Francis Dal

Richmond Street West, Toronto. 'deﬂt'
THE CANADIAN INSTITUTE.—198 College Street, Toronto. Pres!

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

 qentr

CANADIAN MINING INSTITUTE.—Windsor Hotel, Montreal. Pfeséot )

Dr. A. E. Barlow, Montreal; Secretary. H. Mortimer Lamb, Windsot

Montreal. ndot

CANADIAN PEAT SOCIETY.—President, J. McWilliam, M.D., Ltﬁdiﬂ"
Ont.; Secretary-Treasurer, Arthur J. Forward, B.A., 22 Castle BY

Ottawa, Ont. ) pre

THE CANADIAN PUBLIC HEALTH ASSOCIATION.—Presnde?ttu'w‘,

Charles A. Hodgetts, Ottawa ; General Secretary, Major Lorne Drum, -
re

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

CANADIAN STREET RAILWAY ASSOCIATION.—President, D- M‘é
Manager, Montreal Street Railway; Secretary, Acton Burrows, 70 Bon
Toronto.

CANADIAN SOCIETY OF FOREST ENGINEERS.—President, Dt tawa
Toronto. ; Secretary, F. W. H. Jacombe, Department of the Interior, Ot v

iden
CENTRAL RAILWAY AND ENGINEERING CLUB.—Toronto, P‘,'F:‘esday
G. Baldwin ; Secretary, C. L. Worth, 409 Union Station. Meets third

each month except June, July and August.

DOMINION LAND SURVEYORS.—President, Mr. R. A. Belanger ot

aald
Dsotl“'t'

tawd

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

ENGINEERING SOCIETY, TORONTO UNIVERSITY.—President:
Ritchie ; Corresponding Secretary, C. C. Rous. et
nge, 9 Be#

ENGINEERS' CLUB OF MONTREAL.—Secretary, C. M. Stra

Hall Square, Montreal. gside‘“

ENGINEERS' CLUB OF TORONTO.—96 King Street West. Prétoqiné
Willis Chipman ; Secretary, R. B. Wolsey. Meeting every Thursday §
during the fall and winter months. o gapp)

INSTITUTION OF ELECTRICAL ENGINEERS.—President, Dl‘-SecretgrY’
Secretary, P. F. Rowell, Victoria Embankment. London, W.C.; Hon-
Treasurer for Canada, Lawford Grant, Power Building, Montreal, Que:

: pdgat

INSTITUTION OF MINING AND METALLURGY.—Preside"r;'berﬂ, 05

Taylor ; Secretary, C. McDermid, London, England. Canadian meH- wile
Council :—Prof. F. D. Adams, J. B. Porter, H. E. T. Haultain and W-

and Messrs W. H. Trewartha-James and J. B. Tyrrell.

g oKB'
INTERNATIONAL ASSOCIATION FOR THE PREVENTION OF sm

—Secretary R. C. Harris, City Hall, Toronto. secfgt'
MANITOBA LAND SURVEYORS.—President, George McPhillips?
ary-Treasurer, C. G. Chataway, Winnipeg, Man. Miﬂ’s'
y

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

N.
< 1ant, 2
NOVA SCOTIA SOCIETY OF ENGINEERS, HALIFAX.—Presideftgicer

MacKenzie; Secretary, A. R. McCleave, Assistant Road Commissione®
Halifax, N.S. presid”t.'

ONTARIO PROVINCIAL GOOD ROADS ASSOCIATION.T- Whith¥’
Major. T. L. Kennedy; Hon. Secretary-Treasurer, J. E. Farewell
Secretary-Treasurer, G. S. Henry, Oriole.

t
cigh
ONTARIO LAND SURVEYORS’ ASSOCIATION.—President, T- B 5P

Toronto; Secretary, Killaly Gamble, 703 Temple Building, Toronto- Baoth'
THE PEAT ASSOCIATION OF CANADA.—Secretary, Wm- T e ;
New Drawer, 2263, Main P.O., Montreal. Sec,gtaﬂ'
PROVINCE OF QUEBEC ASSOCIATION OF ARCHITECTS.— 1
J. E. Ganier, No. 5. Beaver Hall Square, Montreal. Regiﬂ"
REGINA ENGINEERING SOCIETY.—President, A. J. McPherson 5
Secretary, J. A. Gibson, 2429 Victoria Avenue, Regina. (dents F. ;
ROYAL ARCHITECTURAL INSTITUTE OF CANADA.—Presices Bea?®
Baker, F.R.I.B.A., Toronto, Ont. ; Hon. Secretary, Alcide Chausse, N9
Hall Square, Montreal, Que. B stewﬂft'
ROYAL ASTRONOMICAL SOCIETY.—President, Prof. Louis =+ ‘
Toronto ; Secretary, J. R. Collins, Toronto. Chairm’ﬂ'
SOCIETY OF CHEMICAL INDUSTRY.—Wallace P. Cohoé i
Alfred Burton, Toronto, Secretary. GILL N
UNDERGRADUATE SOCIETY OF APPLIED SCIENCE, Mc
VERSITY.—President, J. P, McRae ; Secretary, H. F, Cole. . dents
WESTERN’ CANADA IRRIGATION ASSOCIAT}ON.—Presi P
Pierce, Calgary ; Secretary-Treasurer, John T. Hall, Brandon, M.a“‘i' Gecret? ot
WESTERN CANADA RAILWAY CLUB.—President, R. R. Niel Hay exc?

W. H. Rosevear, 115 Phcenix Block, Winnipeg, Man. Second Monda

June, July and August, at Winnipeg.
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CONSTRUCTION NEWS SECTION

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

We are particularly eager to get notes

PLANS AND SPECIFICATIONS ON FILE.

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

Bids close Noted in issue of

4-30 Tunnel sewer, Edmonton, Alta. .......... (S.) 4-4
4-30 . Trunk sewer, Edmonton; Alta. i .ceoioss (S.) 4-11
4-30 Subway, Moose Jaw, Sask. .......... (P. & S.) 4-18
5-10 One diesel 0il engine, Vernon, B.C. ..... (S.) 4-25

5-15 Reinforced arch bridge, Guelph, Ont...(P. & S.) 5-2
5-20—Water works, sewerage and electric light
systems, Melfort, Sask.is] cineeloian s (P &0Sa): wis-2

(Saskatoon plans and specifications are on tle at The
C;lnadian Engineer Office, 820 Union Bank Building, Win-
Dipeg).

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

—— e -

TENDERS PENDING.

In Addition to Those in this Issue.

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

Place of Work. Close. Issue of. Page.
Arborg, Man., school house ....May 1. ADE. “1xs 50
erlin, Ont., sewer pipe ...... May 1. Apr. 25. 61
algary, Alta., timber structures May 135. Apr. 18. 76
algary, Alta., concrete struc-

TRy R B e B May 1. Mar. 28. 70
Calgal‘Y, Alta., designs for aque-

RRGET 10 7 - S I May 1. Feb. 22. 70
EXEtET, Ont., water pipes, etc...May 6. Apr. 2s. 72
F’Eeter, Ont., sewer pipe ...... May 10. Apr. 2s. 72

Ort William, Ont., garbage
F BHeTnErator v L. sl g May 15. Apr. 18. 74
Tedericton, N.B., school build-
G Ing, St. Mary’s Reserve ...May 2. Apr. 18. 60
H}lelph’ Ont., laying tracks ....May 3. Apr. 25. 72
lsborough, N.B., post office j
L BEMoE: | i A iy et May 6. Apr. 25. 62
ebret, Sask., school house...May 31. Apr. 25. 61
ittle Pines, Sask., school house,
M T o SRR I RO May. 6. Apr. 4. 6o
M°°Se Jaw, Sask., paving ....May 15. Apr. 25. 72
Uncey, Ont., alterations to In-
1 dustrial School ........... May. 1. Apr. 4. 6o
Oty 8eville, Ont., bridge ...... May 6. Apr. 25. 61
tawa, Ont., pumping machin-
Ot i TR R AL D4ty S LN May 14. Apr. 25. 70
Ottawa’ Ont., dredging ...... May 6. ADL. 25, 62
ttawa’ Ont., road machinery ..May 6. Apr. 25. 62
Ottawa’ ®nt.“dredging L. .05 May 13. Apr. 25. 62
ttaWa, Onf., steel tug: ...« Apr. 22. Apr. 11. 60
aWa Ont., designs for monu-
Oty R Rt Ot it Apr. 18. 60
aWa, Ont., fishing protection
P n"essel .................... June 17. Apr. 18. 74
f°f Quebec, Que., proposals
POinor BTVABM, 2 o e b v o] July. 2. Apr. 18. 60

; rey, B.C., plans for uni-

Reg‘-'er-lty .................. July 31, Feb. 7. 60

L lsna, Sask., electric supplies,

s&skafc' (a3 il SRR R S TR S May 15. Apr. 11. 72

. 2 00n, Sask., superstructure

Sau1t3rd Street subway ........ May 17. Apr. 18. 76
= Ste, Marie, Ont., widen-

::_lg lower entrance channel-
R C May r1o. Apr. 18 6o

Selkirk, Man., bridge, Gunn’s

Creclead - r i el iy Salliars May 7. Apr. 18. 60
Stratford, Ont., bank building..May 6. Apr. 25. 62
Toronto, Ont., Dundas Street ..May 7. Apr. 2s. 72
Vancouver, B.C., pumping en-

gine, hose wagon, etc. ....May 2. Apr. 11. 6o
Vancouver, B.C., water pipe and

gate valves Ul wiml s el May 15. Apr. 2s. 62
Varna, Ont., drainage wor ..May 15. Apr. 2s. 62
Vernon, B.C., diesel oil engine.May 10. Apr. 2s. 72

— e > ——
TENDERS.

Arkona, Ont.—Tenders for the erection of the Arkona
Baptist Church, plans and specifications of which may be seen
bv applying to W. J. George, Arkona, will be received by the
Secretary, R. Crawford, up to May 1oth, 1912.

Cobourg, Ont.—Tenders will be received till the 14th day
of May, 1912, for the construction of sewage disposal works
for the House of Refuge, Cobourg. Specifications, etc., at
the office of the Engineer, T. Aird Murray, 303 Lumsden
Building, Toronto, or at the Town Hall, Cobourg. (See advt.
in Canadian Engineer).

Guelph, Ont.—Whole or separate tenders addressed to
Prof. W. H. Day, O. A. College, will be received up to noon
of May 8th, 1912, for the several trades in colnect'on with
the erection of a Masonic Temple, Gu:lph. Plans and
specifications may be seen at the office of W. A. Mahoney,
Architect, 20 Douglas St.

Grandview, Man.—Tenders for the construction during
1912 of about 30,000 feet of granolithic sidewalk in the town
of Grandview, Man., will be received by Wm. Dickie, Secre-
tary-Treasurer, Grandview.

Cuelph, Ont.—Tenders for the construction of a rein-
forced arch bridge and viaduct for foot traffic on Heffernan
Street, over the C.P. Railway and the River Speed, having
a total length of about 520 fect. J. Hutcheon, city engineer.
(See advt. in Canadian Engineer.)

Hamilton, Ont.—Tenders will be received up to Thurs-
day, May 3oth, 1912, for supplying  the Ccor-
poration of the city of Hamilton with flanged special cast-
ings for Beach Pumping Station, 3 Venturi meters, 2 travel-
ling cranes, and water tower. Specifications at the office of
the City Engineer. S. H. Kent, City Clerk. (See advt. in
Canadian Engineer).

Hamilton, Ont.—Tenders will he received by Geo. H.
Lees, Mayor, up to May oth, 1912, for the several works res
quired in the erection of a public comfort station wunder
Hughson Street roadway. Plans, etc., at the office of the
architect, A. W. Peene, No. 2 King Street West, 2nd floor,
Hamilton. S. H. Kent, City Clerk, Hamilton.

Kamloops, B.C.—Tenders are invited for the supply of
all materials and labor required for the completion of a new
High School at Kamloops, B.C. Plans and specifications
may be seen at the office of John Parlett, architect, Free-
mont Block, Victoria Street, Kamloops.

London, Ont.—Tenders for fifteen bridges to be erected
in London Township will be received by Mary Grant, clerk,
110 Dundas Street, London, until noon of May 4th, 1912.
Plans and specifications at the County Engineer’s office,
County Buildings, city.

Melfort, Sask.—Tenders will be received until May 29th,
1912, for water works, sewerage and electric light systems
for the town of Melfort. J. E. Durin, secretary-treasurer,
Melfort, Sask. Messrs. McArthur, Murphy and Underwood,
engineers, Bottomley Block, Saskatoon, Sask. (See advt.
in Canadian Engineer.)

T
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Province of New Brunswick.—The Department of Public
Vorks, Fredericton, will receive tenders for the rebuilding  of
ane’s Creek arch bridge culvert at Upper Woodstock, Carle-
ton. County. i '

The tenders are to'be'in by May 20th next.

North Battieford, Sask.—Tenders will be received by the
Secretary-Treasurer until 8 p.m., on the dates specified
against the respective works, for the following, viz. :—

Contract H, furnishing and erecting boiler, May 15th.

Contract J, furnishing and erecting 750 horse-power
steam engine and accessories, May 15th.

Contract K, furnishing and erecting 500 k.w. generator
and equipment, May 15th.

Plans and specifications may be seen at the office of the
engineers, Toronto and Winnipeg, and at the town hall,
North Battleford. J. Griese, Esq., Mayor. H. W. Dixon,
Secretary-Treasurer. Chipman & Power, Engineers.

Ottawa, Ont.—Tenders for the construction of a Public
Building at Wallaceburg, Ont., will be received at the De-
partment of Public Works, Ottawa, up to 4 p.m., on Wednes-
day, May 13th, 1912. Plans, etc., at the Post Office, London,
Ont. ; Post Office, Wallaceburg, Ont., and at the office of R.
C. Desrochers, Secretary, Department of Public Works,
Ottawa.

Ottawa, Ont.—The Department of Trade & Commerce
has been advised that the Commonwealth of Australia is in-
viting tenders for 135,633 tons of steel rails and 9,644 tons
of fish plates required for the government railway system.
Tenders close on May 29th. Canadian manufacturers will
forward offers by mail which leaves San Francisco on May
1st. Rails and fish plates are to be of open hearth steel, and
are to be delivered at Fremantle and Port Augusta. The
rails are to be 8o pounds to the yard mostly, but a small por-
tion is to be 60 pound rails.

Ottawa, ont.—Tendzrs will be received by the secretary,
R. C. Desrochers, Dept. of Public Works, until May 13th,
1912, for dredging required at the following places in the
province of Ontario: Goderich, Napanee, Picton, Telegraph
and Nigger Islands.

Ottawa, Ont.—Tenders will be received by the secretary,
R. C. Desrochers, Dept. of Public Works, Ottawa, up to May
vsth, 1912, for dredging required at the following places in
the province of Ontario: Lanoraie, Woodland, Vercheres,
Varennes and Lavaltrie. Specifications, etc., at the cffice
of the Dept. of Public Works, Ottawa.

owen Sound, Ont.—Tenders for a concrete dam at Inglis
Falls will be received up to noon, Monday, May 13th, 1912,
at the office of the Wm. Kennedy & Somns, Ltd., Owen Sound,
at which place plans and specifications are to be seen.

owen Sound, Ont.—Tenders will be received up to noon
of May oth, 1912, for all trades required in the erection of a
Public Library Building at Owen Sound. Drawings, etc.,
may be obtained at the Architects, Forster & Clark’s office.
J. H. Packham, Chairman of the Board.

Regina, Sask. — Tenders will be received by the City .

. Commissicners up to noon of Mav sth. 1912, for 'the con-
_struction of two filter beds, one stand-by tank, pipe lines
connecting with the various parts of the works, Copies of
- plans and specifications ~may be had from J. M. MacKay,
chief engineer, trunk sewer works, Regina.

saskatoon, Sask.—Tenders will be received by the City

ommissioners up to noon of Tuesday, June 25th, 1012, for

" the complete installation (including all buildings) of a 70

ton per 24 hours incinerator plant, and the operation of the

same for a pericd of three months after completion. (See
advt. elsewhere in Canadian Engineer.)

Toronto, Ont.—Tenders will be received up to noon, Mon-
day, May 6th, for the dredging of the crib berths at the new
Ashbridge’s Bay docks. Plans of location, etc., may be ob-
tained at the office of the Toronto Harbor Commissioners, 76

. Adelaide Street West. F. S. Spence, Acting Chairman.

n Weyburn, Sask.—The Secretary, Weyburn High School,
will receive tenders up to Friday, May 10th, for the erection
of a Collegiate Institute building. Copies of plans and specifi-
.‘cations may be 'seen at the office of Geo. J./G. Jarrett, archi-
tect, Weyburn, and at the Builders’ Exchange in Regina and

Winnipeg.

Winnipeg, Man.—Tenders, separate, will be received by -

“the Chairman, Board of Control, up. to noon of May - 15

( f 5
1912, for the manufacture and delivery at the city g’r‘avel‘iﬁt.

~ complete.
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Bird’s Holl, Man., of one electric locomotive with accessories
complete, and one electrically-operated shovel with accessories
Specifications, etc., may be obtained at the office
of the City Light and Power Department, 54 King Street. M.
Peterson, Secretary, Board of Control Office, Winnipeg.

—_— >

CONTRACTS AWARDED.

Battleford, Sask.—The Western Pavers, Limited, Saska-
toon, have the contract for laying approximately 150,000 sQ.
ft. of cement sidewalk, with crossings and curbing.

Brandon, Man.—The work of construction on the two
wings of the new: asylum will be carried out by Mr. John
Clark, who also has the contract for the main building, which
will soon be completed. The addition will be the same height
as the rest of the new building, and will cost over $100,000-

Fredericton, N.B.—The Fredericton & Grand Lake Coal
& Railway Ccmpany have signed a contract with MessrsS.
A. E. Trites & Son for the construction of the Gibson and
Minto Railway. The contract calls for the construction ©
the road between -Gibson and Minto, a distance of 31 miles,
and also for the construction of the masonry structures O
the several bridges on the line. The Dominion Bridge Com-
pany of Montreal will have the contract for the superstruc-
tures of the bridges. = The cost of the railway, including
bridges, will be $650,000.

Kenora, Ont.—The contract for the installation of the new
electrical unit in the power-house has been awarded to Messrs.
Allis-Chalmers-Bullock Company of Montreal. The contract
amounts to $25,000.

Lake Quinze, Maple Rapids, Que —Dam and sluiceways,
contractors, Messrs. Morrow and Beatty, of Peterborough,
Ontario.

Little Lameque, N.B.—Wharf:
Beresford, of St. John, N.B.

Moose Jaw, Sask.—The contract for laying about 96,000
lineal feet of 18-inch steel water pipe has been awarded, one-
half to Maurice S. Holmes, Souris, Man., at goC. Per lineal
foot complete, and the other half to the Moose Jaw Construc-
tion Company, Limited, at 94c. per lineal foot complete.
Walter J. Francis and Company, Consulting Engineers.

Moose Jaw, Sask.—The Moose Jaw Construction Com-
pany, Limited, have received contract for supplying and
erecting a reinforced concrete reservoir of 2,000,000 gallons
capacity at a cost of $34,352. Walter J. Francis and Company,
Consulting Engineers.

Moose Jaw, Sask.—The contract for supplying and
erecting four centrifugal pumps, two motors, wiring, switch-
board and accessories, has been awarded to The Canadian

Contractor, H. G-

Boving Company, Limited, 164 Bay Street, Toronto. Price,
$4,075. Walter J. Francis and Company, Consulting
Engineers.

Moose Jaw, Sask.—Contracts for supplying and erecting
two prime mover equipments, transmission equipment an
accessories for headworks pumping station at Caron, have
been awarded to the Canadian Fairbanks-Morse Co., Ltd., ©
Montreal, their price being $8,755. :

Moose Jaw, Sask.—Supply of various valves and fittings
for waterworks installation ;: Contractors, Messrs. Drummond,
McColl & Co., Montreal, Que., unit prices total zmounts t0
about $8,000. !

Moose Jaw, Sask.—The contract for supplying and erect
ing one.elevated water tank of 75,000 gallons’ capacity, has
been awarded to George T. Horton, Washington Heights Sta~
tion, Chicago, Ill., at a cost of $6,400. ‘

Moose -Jaw, Sask.—The: following tenders were received
for the extensions that are to be made to the King Edwar!
Schools: The Western Building Company, $30,072; Gowab
& Potts, $32,050; and Navin Bros., $31,500. The Westerd
Building Company received ithe contract, which includes heat
ing and all other necessaries. /

Moose Jaw, Sask.—Contract for the supply ard delivery
of sewer pipe and specials f.o.b. cars, Moose Jaw, has beed
awarded to the Dominion Sewer Pipe Co.. Swansea; pricé
®5,117.85, Other bidders were: "The Ontario Sewer Pipe Co.»

Mimico, $5,500; Messrs. Whitlock & Marlatt,. Moose Jaw’
$5,555; Saskatchewan Glass & Supply Co., city, $5,650.757
_ Astrid S. Paving Co., Chicago, $5,677.50; Toronto Pottery
l,co', $5,865-5°. e $5ee YN0 o A Ly
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Preserves Roads
Prevents Dusr~

e

WMount Pleasant Cemetery, Toronto. Roads built with Tarvia X in 1909.

Two Years’ Trial in Toronto

HE above roadway in Mount Pleasant
Cemetery, Toronto, was built with
«“Tarvia X” in 190og. The photograph

was taken in the fall of 1911 and gives a fair
idea of the excellent condition of this road,
after two years of travel.

In the background this road has a five per

Dear Sirs:

cent. grade and if ordinary macadam had been
used the surface would be raveled and worn
out long ago. The best demonstration of the
success of Tarvia is that the Cemetery authori-
ties, after two years, are going to use a great
deal more of it, as the following letter from the
Superintendent shows :

February 15th, 1912

1 wish to let you know we will require ** Tarvia X" to build about 6500 yds. of road this year about

the end of July.

I may say that we are well pleased with our
stood the test of traffic and heavy loads up to 16 ton

Tarvia roads. The first that were made in 1909 have’
s—the wagon wheels leaving no impression.

Where our roads have a 7% grade we find the Tarvia fills the bill ; no washing, no dust, easy to sweep

and clean in wet weather.

Tarvia is a dense, viscid tar product of great
adhesive power. When built into the road as
a binder, it forms a matrix about the stone,
keeps the stone in position and furnishes an

Booklets regarding same free on request.

(Signed) W. H. FOORD, Supt.
element of plasticity which greatly prolongs
the life of the macadam under heavy loads or
automobile traffic. There are three grades
for different types and conditions of roads.

The Paterson Manufacturing Co., Limited

MONTREAL TORONTO

WINNIPEG |

VANCOUVER

The Carritte-Paterson Manufacturing Co., Limited

ST. JOHN, N.B.

HALIFAX, N.S.
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North Battleford, Sask.—Messrs. Kilbride, Kilbride &
Sutherland, of North Battleford and Calgary, have received
the contract for 180,000 sq. ft. of concrete sidewalk. Price,
1o-ft. walk, 18c.; 6-ft., s-ft., and 4-ft. walk, 15¢.

Port Arthur, Ont.—The Northern Electric & Manufac-
turing Co. have been awarded the contract for the installa-
tion of a fire alarm system at a cost of $10,343.

Prince Albert, Sask.—The Ambursen Hydraulic Con-
struction Co. of Montreal, has been awarded the = contract
for the construction work on the proposed Lacolle Falls
power scheme. The estimated cost of the whole undertak-
ing totals up to $945,000.

Regina, Sask.—Contracts for trunk sewer pipe have been
awarded by the city council as follows:—

I.—Seventh Avenue Trunk Sewer, the Canadian Lock
Joint Pipe Company, $41,133.70.

2.—Wascana Valley Trunk Sewer Contract No. 1, the Am-
erican Sewer Pipe Company, $29,631.04.

3.—Wascana Trunk Sewer Contract No. 2, Messrs.
Broley & Dicken, of Fernie, B.C., $20,585.20.

Toronto, Ont.—Dredging of Approach Channel to Ferry
Wharves at Hanlan’s Point, in Toronto Bay: Contractors, the
General Construction & Dredging Co., Ltd., of Toronto. .

Upper Salmon River, N.B.—Pier: Contractors, Warren
Downey and Oscar Downey, of Curryville, N.B.

victoria, B.C.—The British-American Construction Com-
pany have been awarded contracts for the construction of the
piers, landing stage, building platform and la'nching ways
in connection with the construction of the G.T.P. drydock at
Prince Rupert.

victoria, B.C.—The contract for the work on the new
High School on the site at Fernwood Road, has been awarded
to Messrs. Dinsdale & Malcolm. The building is to cost
about $329,000.

Winnipeg, Man.—The Burridge-Cooper Comp ny, Limit-
ed, of Winnipeg, have the contract for supplying a 50-h.p.
gasoline traction engine, delivered f.o.b. «city vards at
$3.350.

Winnipeg, Man.—Supply of ten double end asphalt
wagons, to be delivered f.o.b. cars, city vards; contractors,
Messrs. Burridge-Cooper Co., Ltd., Winnipeg ; cost, $3,440.

Winnipeg, Man.—Engineer of Construction, J. W. Astley,
Winnipeg, has the contract for the erection of a machine shop
at city yards, Ross Avenue and Tecumseh Street, at a cost of
$16,568.

Winnipeg, Man.—The firm of Barrett & McQueen, con-
tractors, were awarded the contract by the C.P.R. for the
erection of a million-bushel transfer elevator in the company’s
new vards in North Transcona.

—_—————

RAILWAYS—STEAM AND ELECTRIC.

Calgary, -Alta.—A teport States that within a month or
two work will be started on the building of a railway to the
property of the Alberta and Canada Iron Syndicates, 25 miles
west of the town of Okotoks, and when the railway is com-
pleted, a great smelter and a 400 ton stamp mill will be
erected and iron will be mined. ' The whole  project will in-
volve the expenditure of -around $5,000,000. P. Burns is, be-
hind'the venture.

Province of British Columbia.—Messrs. Mackenzie and
Mann have purchased the Butte Inlet Railway Charter in this
province. - It'is reported that-they will construct about twent/
miles of the line during the coming season. :

Eastern Ontario.—The Canadian Pacific Railway have re-

cently installed a new block signal system on their lines be-

tween Hull and Ottawa. According to the system a train
cannot leave Hull or Ottawa before the conductar has -ob-
tained a staff which is locked and unlocked by electrical
means. Only by deliberately ignoring the system eould .a
collision of two trains occur-between: Hull ‘and Ottawa.

Province of New Brunswick..—Contracts are being - clos-
ed for the construction of Gibson and Minto Railway during
the season now opeéming.™ ; .

Sir Thomas Tait, as president of the Fredericton . and
Grand Lake Coal and Railway Company, is signing the con-
tract with the Provingial Government; and the: work has been
offered to Messrs. A, E. Trites & Son, and will be, it is ex-
ipected, accepted: by them.
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Northern Ontario.—The T. & N. O. Commissioners have

“placed an order for a gds-eléctric car’ according to a recent

report.

Welland, Ont.—A deputation of farmers, fruit-growers
and business men from Pelham ‘and Font Hill were promised
cons:deration of their request for line extension from the
management of Niagara, St. Catharines and Toronto Electric
Railway. i .

Western Canada.—Revision of existing grades and sur-
veys for double tracking the Canadian Pacific main line be-
tween Vancouver and Calgary, a distance of over 600 miles,
are now under way. The work is in charge of F. F. Bus-
teed, former general superintendent of the British Columbia
division, who has established headquarters at Kamloops,
B

—————>

LIGHT, HEAT AND POWER.

Prince Albert, Sask.—Mr, J. R. Heckle, representing the
Ambursen Hydraulic Construction Company, has made a
proposition to the municipal council of this city regarding
the construction of a dam and headworks for the Lacolle Falls
power scheme.

Province of Quebec.—A notice has been sent out from
the department dealing with the provincial water powers to
the effect that the proposed auction of water powers in this
province arranged to be held on May 14th next has been
postponed until June 26th by order of the Minister of Lands
and Forests. :

Winnipeg, Man.—Considerable activity will soon be wit-
nessed in the matter of line construction in and around this
city owing to the department having charge of the civic
light and power calling tenders for 2,000 wooaen poles.

—_————

. GARBAGE, SEWAGE AND WATER.

Cartierville, P.Q.—A sterilization system depending on
hypochlorite of calcium has been installed in this municipality
under the supervision of Engineer Meadows, of the Provincial
Board of Health. The system has given satisfactory service
so far.

Toronto, Ont.—The cost of constructing the filtration
plant at the Island has amounted to $40,000 above the original
estimates. The additional expense is made up as follows :—
Changes in the electrical equipment at the pumping station
and the installation of the Island pumping plant at the sta-
tion, $9.,000; extra fill for the clear water reservoir, $3,500;
additional motors, $2,000, and the balance_in miscellaneous
work.

Winnipeg, Man.—Owing to an accident at the pumping
plant at the, main city well the city was recently on the verge
of a water famine, as a supply of 5,000,000 gallons of the
7,500,000 gallons is expected from this source.

—————

BUILDINGS AND INDUSTRIAL WORKS.

_Calgary, Alta.—Negotiations that have been under way
for some time have been concluded and as a result the Winona

* Pionéer Tractor Company will erect a large plant in this city.

_Edmonton, Alta.—Work will commence on a ngw Grand
Trunk Pacific hotel at Edmonton, Alberta, which will be a
third link in the chain of hotels which this'company intends

to build throughout Western Canada. For some time Messrs.

Ross & McFarlane, architects, of Montreal and Winnipeg,
have been engaged in the preparation of plans, and within a
few weeks. the actual construction work will begin.
Edmonton, Alta.—The directors of the Alberts College
have purchased 240 acres and are about to erect a modern
educational institution for’boys and young men. |
Fort William, Ont.—The Edwardsburg Starch Company,

propose the erection of a starch and syrup factory to cost
$350,000. . ; ,,
Hamilton, Ont.—Mr. M. S. Glassco and G. B. Jacobs are
looking for a suitable site on which to erect a jam factory.
The capital of the new concern is given as $100,000. {
Medicine Hat, Alta.—Messrs. Bennett and Lockwood ar€
about to erect a new hotel on Montreal ‘Street, and W, R.
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Penland has commenced -construction- work on a new - hotel
on Ottawa Strect. Both are three storey structures.

Nelson, B.C.—The Provincial Government will give
the sum of $50,000 toward the erection of a new hospital to
cost about $100,000."

North Winnipeg, Man.—The members of the Board
of North Winnipeg Hospital are planning to erect a $100,-
o0oo structure that will form the nucleus of a modern hospital
equipment.

vttawa, Ont.—The management of the Capital Brewing
Company are preparing to erect a new building on Wellington
Street. Mr. Kuntz is manager of this company.

Port Arthur, Ont.—Preliminary arrangements are being
made for the erection of an 1.0.0.F. Hall on the corner of
Park and Court St, Estimated cost $40,000.

Regina, Sask.—The management of the Ontario and
Manitoba - Milling Company have reached a satisfactory
agreement with the Board of Trade whereby the coxnpany
will erect a large milling plant in this city. The company
have agreed to erect a mill with an output of 2,c00 barrels per
day, to erect a linseed flax mill and an oatmeal mill, and to
ercct their own power plant. :

Regin2, Sask.—The names of Peter Henry Van Gorp,
Iowa, U.S.A., and Anscn Barker, of this city, appear on the
list of directors of a recently formed agricultural implement
manufacturing concern. The company has a capital of
$100,000, and it is expected that a building will be erected
here at ‘an earlv date. i

Saskatoon, Sask.—The congregation of Grace Church are
collecting funds for the e ectizn of thzir new chur:h. The
estimated cost of this work is given at $75,000. Mr. A. C.
McEwan is chairman of the committze in charge of the
matter.

Toronto, Ont.—Messrs. McGregor & MclIntyre are pre-
paring to construct a steel plant on Shaw Street. This work
is to cost about $40,000.

Vancouver, B.C.—Plans are under preparation for a
$600,000 opera house. The building will be of steel frame
construction and have accommodation for 1,550 patrons.

Vancouver, B.C.—The directors of the Vancouver Gen-
eral Hospital have made arrangements for the construction
of a laundry addition to the buildings. The cost of this will
be about $52;000.

West Toronto, Ont.—Work on a large locomotive round-
house has been started * for the Canadi:n Pacific Railway.
When completed it will accommodate 150 engines.

Yorktoen, Sask.—The management of ‘the Hudson Bay
Company at ‘Winnipeg will erect a $50,000 store in this town.

Yorkton, Sask.—Mr. W. D. Dunlop will erect a $50,000
store in this city. It is to be red brick and cut stone 6o x 70.

—r—————

BRIDGES, ROADS AND PAVEMENTS.
County of Chatzauguay, P.Q.
county are preparing to stort
road improvement.
work.

Fort William, Ont.—The Island side of the n w Can-
adian Pacific Railway bridge across the Kaministiquia River
was badly damaged from the effe-ts of a severe wind storm
that swept that vicinity recently. Three approach svans were
wrecked and considerable stzel work torn from the concrete
anchorage.

Hamilton, Ont.—Certain interests in this city are inter-
ested in a preposition calling for the paving of the highway
between Toronto a~d Hamilton. They have estirated the
cost to he $15,000 per mile, and point out that the many ad-
vantages arising from the work would be ample to offset the
original outlay.

Lindsay, Ont.—It is reported that a new hridge will have
to be constructed over the Pigeon River in the immecdiate
future, as the old one was damaged by ice. 7

Montreal East, P.Q.—The municipal council of this town
are arranging for considerable concrete paving to be done this
year, ; :

Peterborough, Ont.—The ratepavers will vote and decide
the question of erecting a bridge-across the Otariabee River.

The covncilmen of this
2n extensive programme of
About $350,c00 is to be spent in this

\

* this province t6 work and develop the tungsten deposits.
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- Saskatoon, Sask.—The municipal engineering depart-
ment are about to commence sand stone paving on the steep
portions of the city around the Nutana Hills. This work will
cost about $15,000.

Vancouver, B.C.—The municipal council have passed an
order calling for $500,000 worth of str.et pavoments to be
laid ‘during the next few months.

Victoria, B.C.—A delegation has been appointed to pre-
sent a list of benefits arising out of the construciion of a
bridge across Seymour Narrows to the Federal Government at
Ottawa.

Winnipeg, Man.—Plans are under preparation for the
construction of a new steel bridge leading into Elm Park.
The plans show a structure 521 feet long with an elevation
of 25 feet above the average summer water level. As soon as
the plans are ratified at Ottawa tenders will be called. The
designer of the bridge is Prof. Brydon Jack, engineer of
the Elm Park Company.

—_——

FIRES.

Winnipeg, Man.—The Macpherson Fruit Company’s
plant and storehouse was recently damaged by fire.

Winnipeg, Man,—Fire damaged the plant and premises
of Messrs. Brown and Rutherford, lumber merchants. The
loss will be about $25,000.

———— T

CURRENT NEWS.

Amherst, N.S.—An order for 60,000 tons of car building
material has been placed with the mills of the United States
Steel Corporation by the Canadian Car and Foundry Co.

This will be used in the construction of a large number
of cars recently ordered from the Canadian company by the
Canadian Pacific, the Grand Trunk, the Intercolonial an
the Canadian Northern.

The Canadian roads are still figuring on further large
equipment purchases.

Mr. George J. Bury, vice-president and general manager
cf the C.P.R. western division, has announced that the com-
pany has decided to increase the rolling stock to the extent
of $22,000,000 to keep up with the tremendous growth of the
system.

Eastern Ontario.—The Dominion Government will prob-
ably deepen the Murray Canal from Trenton to Cobourg. It
is now nine feet deep and covers a length of eight miles.
Survey parties are being sent out, and on their report will de-
pend the extent of the deepening. The canal will be ]igh.ted
for night navigation this summer.

Fort William, Ont.—The management of the Rhodes:
Curry Company of Amherst, N.S., and the management ©
Edwardsburg Starch Works have been in this city looking
for suitable sites on which to establish plants.

Fort William, Ont.—Should the ratepayvers vote in favor
of granting certain privileges to the management of the Can-
2da Car and Foundry Company, of Amherst, N.S., the com~
pany have pledged themselves to erect a plant to cost $1,000:7
coo, to complete the werk within  zo months of the start ©

“ni'ding operations and employ 1,000 men for the first five
years. ;
Fort William, Ont.—Thc harbor tug Sarnia is now 17

dry dock and will have a new set of boilers installed as the
old ones were condemned bv the Government inspecto”.
Medicine Hat, Alta.—In order that the Ogilvie Milling
Company’s plant may be constructed with all possible Speeu
the councilmen have had lists prepared and will request 2
voters to attach their names and their method of voung-
this way the delay caused by the preparation of the voters
list will be overcome and should the majority p]fdge,"}?elr
support for the by-law the company will commence building
operations at once, ¥ y
Moncton, N.B.—A company has been recently formed l:n

; : : 1.
capital stock of the concern is given zs $cg ooo, Zjnd N{',i'
Somuel Freeze, Moncton, N.B., hes e n elect~d Vl”e‘f’reex_
dent and manager. The purposes of the company are 0 K

plore the tungsten and tin ores discovered at Burnt Hill Broo
on the Miramichi River, which in a measure was openec
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Announcement

of the

Standard Underground Cable Co.
of Caﬂada, Ltd.

Canada’s New Industry

On or about May 15th, 1912 our new plant at Hamilton, Ontario, will start operation.
Our Bare Wire Department will be ready to meet your requirements on that date and other
departments will be started as rapidly as possible. Within three months from the above date we
expect to have the complete plant running and able to meet, promptly and satisfactorily, your
every requirement for the following materials :

“Standard” Products

Copper Rods Dry Paper Leaded Cable

Bare Wire and Cable Saturated Paper Leaded Cable

Standard C.C.C. Wire Rubber Lead Covered Cable
(Colonial Copper Clad) Armored Cable

Magnet Wire Terminals and Junction Boxes

Weatherproof Wire and Cable ko
Rubber Braided Wire and Cable Splicing Tubes and Compounds
Varnish Cloth (Cambric) Cable Insulating Tapes and Varnishes
Fibre Insulated Leaded Cable: Cable Hangers, Supports, etc.

Cable Systems Installed Complete.

The rapid growth of the Canadian business of the Standard Underground Cable Co. of
Pittsburg, Pa., U.S.A., has required the establishment of a Canadian company which will employ
Canadian workmen. This company will, by close alliance with its Associate American Company,
benefit by its experience of the past as well as future, and will maintain in every respect the high
quality of its products as has been done by the latter in its 30 years of successful manufacturing
experience.

«Standard” Products are specified and used by the most prominent and most particular
Canadian Engineers, Architects, Contractors and Buyers. Ask a user!

Before you buy, get *“ Standard” prices and literature. Just mail a card !

‘Standard Underground Cable Co.,

o Canada, Ltd.
Dept. J - Hamilton, Ont.
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last summer and which was favorably reported upon by Dr.
R. W. Brock, director of the geological survey of vanada.

Montreal, P.Q.—The Board of Control have at their
disposal $800,000 and will use the same for 1mprovements
that are to be included in the supplementary estimates. The
major portion of this amount has come in as revenue from
tax arrears and according to the civic constitution may be
spent on works other than those of a permanent nature.

port Arthur, Ont.—The Board of Education has accepted
the plans of Hood and Scott, Architects, for a 12-roomed
school building in Coatsworth Park. Estimated cost $50,000.

Quebec, P.Q.—The management of the Dorchester Elec-
t1ic Company has purchased a large lot of land known as the
Taschereau property. It is said that the company intends
immediately erecting their workshops on the site.

Regina, gask.—Builders resident in this city recently
held a meeting for the purpose of forming a Builders’ Ex-
change for the province of Saskatchewan, and later to be-
come affiliated with the Dominion Exchange.

sarnia, Ont.—The municipal council have negotiations
on with the management of a large steel manufactory. They
have offered one acre of land free.

stratford, Ont.—The ratepayers voted in favor of con-
structing a new market shelter at 4 cost of about $10,000.

Other by-laws carried call for the granung of a free site to
the Macdonald Thresher Company, the guaranteeing of an
$8,000 loan to Mr. B. M. Williams, and to grant a loan of
$5,500 to Mr. G. L. Griffith, who proposes the establishment
of a sadlery and harness plant in this city. Mr. Williams re-
quires his money for! assistance in the organization of a
woolen plant. ; ;

St. Lawrence River.—The Federal Government has se-
cured by contract for another vear the George Davie wreck-
ing piant for use on the St. Lawrence River, it is also reported
that in addition to this the shipping interests are taking steps
to provide a thoroughly up-to-date plant, installed with wire-
less telegraphy and other modern equipment.

—_— >

TRADE ENQUIRIES.

The following were among the inquiries relating to Can-
adian trade received at the office of the High Commissioner
for Canada, 17-Victoria Street, London, S.W., during the
week ending April 15th, 1012:—

A Glasgow firm who sell all grades, crude and manu-
factured, of asbestos, are prepared to act as selling agents
for Canadian mine owners not already represented in Great
Britain.

A Liverpool firm make inquiry for the mames of Canad-
ian manufacturers of linseed cake.

A South of England engineering firm wish to appoint
Canadian agents for the sale of their centrifugal and turbine
pumps.

A London firm desires to secure agencies for Canadian
importers and exporters.

From the branch for city trade inquiries, 73 Basinghall
Street, E.C.:—
A London firm manufacturing a new patented tobacco

pipe, and also a special pipe cléaner, seeks suitable Canad- ;

jan resident agents.

————

PATENTS.

The following is a list of patents recently granted to in-
ventors in ‘Canada; the list is furnished by Messrs. Fether-
stcnhaugh & Company, Royal Bank Building, King Street
East, Toronto.

7. XL McKittrick and G. S. Ransom, cremators; P. L.
Robertson, screw machines; J. M. Farrow, spike machines;
T. Allatt, apparatus for making spacers for antifrugal
separators ; A. G. Ham and A. A. Homm, hair spring tester;
M. E. Colhoun and W. Colhoun, ladies’ hat fasteners; E
Carlson, harrows; T. C. Fleming, window refrigerators: E.
A. Gerth, Jr.; an advertising device; H. A. Gorrell, vhip-
holders ; H. C. Hogarth, filters for wells; W. H. Landon, de-
vices for tapping trees; F. A. Leslie, water coolers and’ heat-
ers; J. McLaren, cocks: W. W. Ormsbee, Jr., containers; R.
Roebuck, snow plows; C. E. Smith, tile draining machines ;
A. E. Williams, skirt elevators: -

Volume 22.

LESSON OF THE TITANIC DISASTER.
The Editor:

Sir,—We who build on land have learned some things
from the naval architects and it 1is barely possible that they
could learn a twist or two from us. The salvation of our
buildings—from fire—lies in fire-Tesisting construction and
small units of space where fire may originate; the salvation
of a ship lies in making it fire and waterproof and cutting it
up into as many water-tight compartments as possible.

Collision bulkheads, false keels and midship compart-
ments are well enough, but not sufficient. ~ The coal-
bunkers, the trunk-hold, the supply compartments, any space
about a ship that can be made water-tight should be so and
have only emergency openings thereto and that can be
closed from the bridge or automatically. But it seems toO
me, and I have had something to do with ships and am
not altogether without experience, and 1 have advocated it
for years (though mariners and naval constructors have
steadfastly averred I was wrong) that the decks them-
selves be made buoyant. Not necessarily detachable decks
that would float off in a wreck, 4 species of raft, as has
beén advocated, but just buoyant decks. Steel plates toP
and bottom of deep deck beams, very thin plates on the
bottoms to save weight, but amply effective. There would
be nothing to close off, no dependence in emergency upon
man or machinery, but simply unsinkable construction-
Between every two deck beams would be an air comparlt- ;
ment. Suppose the ship be rammed by another, or Tip its
bottom open on ice, Or have its bulkheads otherwise put out
of commission, it would fill with water to the first deck:
There would be encountered a species of “ship-preserver,”
not sufficient buoyancy to sustain the entire load, but
enough to slacken the load. The water would rise tO
another deck, more buoyancy and so on up, perhaps sub-
merging all but the top decks, but the vessel would float.
You couldn’t sink it in any storm oI crash Let the accident
rip parts of the decks off, still, as long as any beams he
together, there would be buoyancy'e’nough to sustain the
wreck. Few ships have higher than eight feet decks. Make
the deck beams light of section but deep, at least a foot,
and- then you have, whatever may happen 1O the vertiCal
water-tight compartments, at least one-eighth of the pulk
of the ship in horizontal, absolutely air-tight and water”
tight ship-preserving space.  Supposing, to get abundan®
thickness of decks, you have to build ships of one deck less
in maximum height, surely that ‘‘loss” is as mothing com-
pared to the advantages of having an absolutely unsinkabl®
ship, something our naval architects have not yet given US*

F. W. FITZPATRICK,
4200 Sixteenth St.,
Washington, D.C.

———

A NEW DEVICE FOR THE DETECTION OF
WATER IN HOLDS OF SHIPS.

in the

An electric alarm to signal the presence of water 1
hold of a vessel is the invention of Leon Ducharme 100
Montcalm Street, Montreal, P.Q. 1t consists of an Ordiﬂ*fry
electric bell attached by wires to a cylinder with 2 float 111; 3
side. As the water rises the float Trises and closes tht
clectric circuit, sounding the bell. The cylinder can be =°
to ring the alarm at any depth of water from inches t0 fees
The alarm can also be attached to the usual dis‘cindicawf' ¢

The invention claims that on a large ship with o o
these cylinders in each compartment of the ship, 2! e
tached to a bell alarm and a discindicator in the chart I,OO:;
the captain of the ship would know the very secom
water entered his ship and be able to act immediately:
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A Triplex Block hung from a temporary rigging and used for laying pipe.

Whatis the Life ofaTriplex Block?

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

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

The Canadian Fairbanks-Morse Company

LIMITED

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

MONTREAL ST. JOHN OTTAWA  TORONTO.  WINNIPEG
CALGARY SASKATOON VANCOUVER  VICTORIA
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A REINFORCED CONCRETE PAVEMENT.

During the summer of 1910 a reinforced concrete pave-
ment was laid in Plymouth, Wisconsin. The base was laid
g in. thick and the surface coat 1% in. thick, according to
standard concrete specifications. Three unusual features
of construction were used in the building of this pavement.
«“Pecky” cypress was used for expansion joints in place of
fhe usual asphaltum, or tar. The 1-in. by 8-in. boards were
used along each gutter and every 4 feet across the street,
and at the end of the ties of the street car tracks. These
boards were used as forms for the outside of the cement
gutters and as a template for the crown of the street. A

_considerable saving of Tumber as well as time in placing
and removing the same was thus effected.

The reinforcement used was Triangle Mesh, Style 7
woven wire. This was placed directly on the concrete base
so as to lie between the surface and the base.

The surface-finished coat consisted of granite chips
from 3 in. to 3% in. in diameter, granite screenings from
14 in. down to dust and Portland cement in proportion to
give the densest mixture. After this mortar was spread
over the concrete base and the mesh, it was troweled smooth,
and while still soft the larger granite chips were cast by
hand over the surface of the pavement, giving the entire
area a roughened appearance.
peared entirely into the soft cement mortar, leaving depres-
sions in the pavement, while the others sank in only part

Some of the stones disap-

way. The result was a surface which, while level enough
to cause mo annoyance in riding over it, was still rough
enough to overcome any slipperiness of surface.

This pavement, in monolithic squares of 40 feet, is now
nearly two years old, has passed through two winters, and
there is not the sign of a crack or a flaw in it. It is mot
slippery and does not wear perceptibly.  The expansion
joints have worn off some, but not enough to show any
abrasion of the concrete along the edges of the boards. The
contract price for this pavement, including grading, was
$1.23 % cent per square yard. The pavement was designed
and constructed under the supervision of Mr. W. G.
Kirchoffer, of Madison, Wisconsin.

—_—— e ———

'MINING CLUB IN VANCOUVER, B.C.

The Vancouver Mining Club was recently organized by
a large number of the city’s well known mining men.-

Mayor Findlay outlined the objects of the association;
" and stated that it could and would, no doubt, take a very
prominent place in the mining affairs of the province. The
The public had lost faith in mining schemes for they had
been victimized by the wild-catter and it was the duty of
the club to put before the public the real facts of the differ-
ent mining activities that from time to time excite the
pubilc.

Mr. R. Hedley spoke of the work of other mining clubs.

The Spokane Mining Club, he said, had aided the mining
interests of that part of the country to a considerable ex--
fent. The club in Slocan had also done good work in mak-
ing some mining promoters retract their prospects for get-
ting rich quick. The association, in his opinion, would
make Vancouver the headquarters of all mining activities
for the province and would also be a place where reliable
information could be obtained relative to the mineral re-
sources of the province.

Volume 22.

0['{1).ERS OF THE RAILWAY COMMISSIONERS
' OF CANADA.

Each week on this page may be found summaries
ot orders passed by the Board ot Railway commis=
sioners, to date. 'his will racilitate ready reference
and easy filing. Copies ol these orders may be
secured from ‘L'he Canadian kngineer for small fee.

16347—April 17—Directing G.T.R. to construct within 30 days from date
of this Order spur’ from main line into property of Clifton Sand, Gravel &
Construction Co., in L'Wp. of Stamford, County of Welland, Ontario.

16348-49—April 20—Authorizing C.P.R. to reconstruct 8 bridges on 1ts
Crow’s Nest, Lethbridge, Havelock, red Deer, Mountain and Farnham
Subaivisions ; and construct bridge at mileage 38.7, Kootenay Central Sub-
division.

16350—April 20—Approving location of Kettle Valley Ry. Co. between
mileage 53.92 and 65 west of Midway, B.C.

16351—April 20—Approving location of James Bay & Eastern (C.N.R.)
station grounds at St. Feiicien, Que.

16352—April 20—Authorizing G.T.R. to reconstruct 5 bridges on its 12th
District Northern Davision.

16353—April 20—Approving location of G.T.P. B.L. Co. stations on its
Tofield-Calgary Branch (11 stations).

16354—April 20—Approving location of C.N.O. Ry. through unsurveyed
territory, Dist. of Thunder Bay, mileage 363 to 383 from Sudbury Jct.

16355—April xg——Authorizing C.P.R. to construct its Bassano to Irricano
Branch across 13 highways and diversions in Alberta.

16356—April 22—Authorizing G.T.P. B.L. Co. to cross and divert high-
way in N.E. /{ ot Sec. 23, Twp. 33, R. 8, west sth. Mileage 67.9, Alberta.

16357—April 23—Directing Beul Ielephone Co. to extend its telephone
lines into Township of York, to provide a telephone service to said W. E-
Duncan, Wm. E. Riley, and J. B. Riley, work to be completed within 30
days.

16358—April 23—Dismissing application of city of Valleyfield, Que., €
G.T.R. crossing at Edmond Street.

16350—April 23—Directing city of Montreal to commence work of com-
structing subway authorized by Order 10455 of April 28th, 1910, MOt later
than 1sth May, 1912, same to be completed within 6 months from 15th
May, 1912.

16360—April 22—Approving revised plan of C.N.R. Standard Pile and
Frame Trestle, for Eastern Lines.

16361—April 22—Approving location of Algoma Eastern Rly. Station at
Nairn Centre, Ontario.

16362—April 23—Authorizing G.T.P. Ry. Co. to construct spur for
Fitshugh Lime and Stone Co., Ltd., near Edmonton, Alta.

16363—April - 13—Authorizing G.T.p. B.L. Co. to erect stations at 18
points on its Regina-Boundary Branch, Saskatchewan.

16364—April 23—Authorizing C.P.R. to construct its Kipp to Aldersyde
Branch across road allowance at mileage 83.66.

16365—April 22—16366—April 18—Authorizing C.P.R. to construct three
spurs for Tyndall Quarry Co., Ltd., near Winnipeg, Man., and spur for J-
Wilson, near village <f Como, Que.

16367—April 24—Authorizing C.P.R. to use and operate bridge No. 87.9
Swift Current Subdivision.

16368—April 23—Authorizing London, Lake Erie Ry. and T. Co. i
cross with spur line into their gravel pit London and Port Stanley Gravel
Road, at Lambeth; County of Middlesex, Ontario. e
4 16365—April 26—16370—April 25—Authorizing G.T.R. to construct siding
into premises of New Burford Canning Co., Ltd., Twp. of Burford, County
of Brant, Ontario, and for Ford Motor Co., Ltd., in the Twp. of Sandwich
East, County of Essex, Ont. (Windsor.)

16371—April 24—Amending Order 16150, March 20, 1912, by making Lot
“r” read Lot « in recital and operative parts of Order.

16372—April 24—Authorizing G.T.R. to construct 7 bridges on its Holmeé”
dale Branch, Brantford, Ontario. u

16373—April 24—Authorizing T.H. & B. Ry. to construct spur into
premises of Fretz, Limited, Hamilton, Ontario.

16374—April 25—Approving locations of G.T.P. B.L. Co.’s stations ©F
its Moose Jaw North-West Branch, (7 station sites). S

16375—April 26—Authorizing C.N.Q. Rv. to construct spur on P“ncd
Albert Street, Tetraultville, now Montreal, Que., for delivery of carlod
freight to residents.

16376—April 23—Approving tevised” focation of 'C.N.O. Ry- statio®
grounds at mileage 174.5, Twp. of Storrington, Ontario. . the
16377—April 24—Authorizing C.N.O.R. to cross seven highways

County of Pontiac, Quebec. . to
16378—April 24—Authorizing C.N.O. Ry. (Montreal-Port Arthur Line) of
cross public road between Lots 3 and 4, in Twp. of Bristol, County
Pontiac, Que. * o g | ] L

16379—April 22—Anuthcrizing C.N.O. Ry. to cross seven highways % ™7
Twps. of March and Torbolton, and Fitzroy, Ontario.

* 16380—April 24—Authcrizing C.N.O. Ry. to const-uct SpW
proposed local freight terminals in city of Regina, Sask. )

16381—April 24—Authorizing C.N. Alberta Ry. to cross with line

. track e

s and

0
tracks of its main line under lines and tracks of G.T.P. Ry. main ine ¥
N.W. 4 Sec. 3, Twp. 53, R. 18, W. s M. ¢hor

15382—April 25—Approving bv-law No. 1 of Pere Marquette RR. 8t nd

izing Geo. C. Conn, E.T.M., and Wm. E. Wolfenden, G.P.A., to prepare &
issue tariffs of passenger tolls. Gim$
16383—April 24—Approving location of Lumber Conveyor of T. S.

& Co., Ltd,, Fairville, N.B., across CPR: e Mac”
16384—April 27—Autherizing C.P.R. to reconstruct s bridges on its
Leod, and Cartier Sutdivisions, Alta. & Lake Superior Divisions: e

16385—April 25—16286—April 24—16287-88—April 25——!613'-)"Apr ¢ for
16200—April 25—16291—April »2—Authorizing C P.R. to construct Sputhcrs
Redcliffe Clay Products Co., Ltd., Redcliffe, Alta. For Whiteworth Bg&t’ony
ot Pilot Butte, Sask. For Sovereign Lime Works, near Angus uvﬂ]e-
Oue. For Messrs. F. W. Baird & Son, Parich of St Teanne de g paul:
County of Portneuf, Que. For C.P.R. rn Lot ¢s, Parich of t. Apaniz
Manitba, For C.P.R. on Lot DGS, 15, St. Tohn, citv of Winnipe8s 0" of
toha. For James McLaren Co, Ltd, in Twp. of Campbell, Cot
Labelle, Que. of nh8ES

16302—April 20—Authorizing C.P.R. to exoropriate for purposes o of
ing care of traffic, lands in the. Parish of Kildonan, and part of N",i,,.nipc"
Sec. 175 Twp.s 11, Ri 4,/ EP:My. to ectablish East. Yard! near N
Manitoba.




