
PAGES

MISSING



0.11

Z* y'/0.10 7
0,09

*
0.08

K<»0.07

0.06

tKK0.05

0.04

77^7'0.03

0 02 0^ 20 30 40 50 60 70 80 30 100 110 120 130 W) 150 160
Rounds of Steam Discharged per Minute

Fig. 5.—Results of Tests on Inspector Type of Pop 
Safety Valve.

steam is forced to impinge directly upon it before being 
deflected downward toward the bottom of the chamber where 
it reacts.
valve is increased by the expansive force of the steam acting 
in the lip chamber on account of the partial and momentary

The effect of the impact upon the lip of the

is closed the addition is excluded from the action of the 
steam.
steam acts upon it and with the initial force causes the 
valve disk suddenly to rise higher and the spring to be 
compressed more than it would be with a force due to the 
steam pressure acting upon the original area only.

However, when the valve opens the outflowing
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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 xralve opens, is diagonally upward, and what is 
called the lip of the valve is so related to this seat that the

Thee , - February issue of The Journal of the American
ciety of Mechanical Engineers contains the results of 

tests made upon Crosby safety valves by Prof. E. F. 
er> of the Massachusetts Institute of Technology.
The tests were made to determine the discharge capac-

atCs 3-and 3%-in. locomotive pop safety valves, Fig. 1, 
Sn Vary*n§' lifts under 200 lb. steam pressure and of corre- 
Sç n 111 S' sized inspector valves of the flat-seated and bevel- 
Sttre types’ Figs. 2 and 3, under 100 and 150 lb. steam pres­

to each case the spring was released by a spindle and 
Valves were set a definite distance from their seats. In 

to avoid unequal expansion, the metal of the valve 
CasJ an<i that of the spindle were made the same in the 
Pansi°^ t^e i°com,°tive valves ; and the difference in ex­
it,, °n was similarly obviated, as far as possible, in the 

Dect°r valves.
^Qnection was made to the boilers through a 5-in. line 

ana tae discharge was condensed in a surface condenser 
nd w<%hed.
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Thca.Use ^ additional lift due to the yielding of the metal be-
°f th= Presence of steam pressure on the under side

0 valve 
e in a 

ndin- 
Witff

valv was determined in each case by placing the 
testing machine and subjecting it to a load cor- 

S to the
resPo
valve 
^orneter

a GSu^ts the tests are plotted in Figs 4 and 5. As
these tests the muffled locomotive pop safety 

n°w made as shown in Fig. 6. 
an addend 

rt> of 
huerai

steam pressure, the movement of the 
relation to its seat being measured by a mi- 

Caliper.

valve is
In

Carha
s%e

um to Prof. Miller’s paper, Mr. A. B. 
the Crosby Steam Gage & Valve Co., makes

in comments regarding pop safety valves. Quot- 
‘‘Top11 tIlese remarks, he says : 

atld abr,llt Saf(;ty valves were invented about 60 years ago 
®ht 3o years later were perfected in this country and 

5tl nddit- I’Cneral use. Broadly, the invention consists of 
n to the disk of the valve so that when the valve
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DISCHARGE CAPACITY OF SAFETY VALVES.
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FROM 10* TO 12*

Details of Apparatus.

bori11^
latterabout 75,000 sq. ft. Rock was shown according to 

at elevations —67 and —89.5 in two cases, but the 
figure was assumed to be the more reliable, 
the great difference in cost between caissons to 
and to rock and the size of the loads to be carried, i*

ofBecause
hardPa°

00show
decided to use hardpan caissons, provided the test 
a satisfactory layer of hardpan, with rock in the fanl^cr° 
lative location as in the preliminary borings. Bi^5 ^ 
received also for pile foundations, but as the PrlCCScaiS' 
these amounted to some $13,000 more than those f°r ^-ere 
sons, the latter were used. The caissons tester ^ 
carried on down after the test to determine the thic^dpa>1

re­

ef

Thethe hardpan stratum and the depth to rock. - ,
was found to be from 15 to 20 ft. in depth, with bar

clay

&

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 
thé 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, 
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.”

The
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confinement before it passes into the open air. 
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.

Some- TESTS ON HARDPAN.

Hardpan and rock underlie the clay bed on which 1 
large portion of the city of Chicago is located. Deep build­
ing foundations generally are carried down to one of these 
materials, the standard construction being wood curbed 
circular wells excavated down through the clay bed and 
filled with concrete. No tests are recorded as having been 
made on the bearing power of Chicago hardpan, despite it* 
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 0 
Engineers, by Mr. Frank A. Randall, chief engineer f°r 
Morey, Newgard & Co., who are engineers for the work.

The preliminary borings were made 6 ins. in dianieter 
for about 30 ft. in depth and 3 ins. for the balance of the

thick
stratum of “soft sticky clay” down to about 37 ft. bel0"' 
ground level, with solid blue clay running into “hard cW 
and gravel” down to hardpan at an average of about 47 
ft. below ground at the south end and 56 ft. below groun 
level under the main building. The main building is ab°ut 
550 ft. long by 70 ft. deep, and has four pavilions, 40 ft- ^ 
200 ft., projecting from the rear.. The ground area covet5

“Annular valves have the additional area located at the
This area iscentre of the disk and within the outer seat, 

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

j
These borings show below yellow clay adepth.
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and gravel beneath, and rock was found at elevation —go, 
€low ground level.

The test was made in caisson No. 163, which was 4 ft.
3 lns. in diameter and 64.7 ft. below ground level, or at an
elevation
, The apparatus consisted of a loading platform, extra 

aring plate, wedges, 12-ft. rod, steel tape, straight edge, 
center’s level, platform scale, 13 tons of pig iron and 

lp°d with drum
aPParatu

of —51.17 ft., -Chicago City Datum.

for raising and lowering pig iron. The 
s as used is shown on the screen.

The timber loading platform consisted of a central post 
qq 12 lns-) with, two 8x8 pieces crosswise at the top and 

ered with 3-in. planking. The post was shod with a 
®t6el Plate 
bearin 
Used 
hard

12 x

12x12 square by 1% ins. thick, 
g plate was a steel plate 12x12x2 ins., and was 
beneath the loading platform, resting directly 

100 han- Four wedges were used to steady the platform, 
e y placed, as shown in the sketch.
The

The extra

on the

(See Figure.)
Sat ' steel rod, 2 ins. in diameter and about 12 ft. long, 
forn|n a babbitted hole, 14 ins. deep,, in centre of the plat- 
attaci r*'° t^le upPer end °I this rod the steel tape was 
thus )C The r°d projected up through the pig iron and 
bein Permitted the tape to be unfastened while pig iron was 
tapeS lowered into well.

graduated to feet and inches.
Perfe *1C straight edge was as shown in detail and was found 
Whic^1, W^en tested by reversal of the carpenter’s level, 
accUra atter was more than ordinary sensitiveness and 
Pitaj Cy' The platform scale was obtained from the hos-

The tape was an ordinary steel

knovyn ■ WaS f°un<1 correct by checking same against 
only ahWC^ts. Thirteen tons of pig iron was on hand, but 
Coinsi<je°Ut twelve tons of this was used, this amount being 
°rdina sufficient by all concerned.
excavat7 COnstruction, such as was used on the work for 

lng and filling wells.
61 had been standing in the well for several days 

aj Water was removed Friday morning, on Jan. 26th. 
°rder necessary to deepen well between 2 and 3 ft. in
staHdin ° remciVe earth which had been softened by the 

ag water.

The tripod was of

Wat
and this 
It i,

As s°°n as this was done 
t8 ins.
Well

about
* the

a hole 4 ins. deep and 
square was dug in the centre of the bottom 

, €xt an<1 the bottom carefully cleaned and leveled. 
‘n this r3, bearing plate was then set, leveled and centred 
^°le in It had been intended to enclose the central
COllcretea Wooden box of four sides, to be backed up with 
sI)rinkledand cIay t0 keep a11 water out of hole, but water 
be ar ln from above directly into hole,

“rutoned.

The

so this had to
At

^ttorm 3? P m" ^riday) a start was -made at 
r°tatc<| ’ )ut due to the fact that the

Platfo t*lat notcbes would clear lugs in rings of lagging, 
rah I*™ Was not in Place until 7.25 p.m. Platform 

°Mer tQe and dropped several times onto bearing plate in 
sir,, ?rce out as much as possible of the earth which 

Lo0uShed off into hole.
p^ng of pig iron onto platform was begun at 8.40 

°° lbs 15 1 r°n was Weighed out in batches àveraging about 
frying a.s ^ast as lowered and placed. The pigs were of 

a<3ers 1Zc. and were placed in layers of stretchers and 
additi0n Radiating toward centre and bonded together in 
®lg iron y Small pieces of wood as deemed necessary. No 
b'le whfiWaS Placed closer than ins. of the lagging, the 
lttle 0 n c°mpleted being about 4 ft. in diameter and a

Five rr 12 -t- high'
9s follo^dmgs were taken at intervals, the method being 
^ater t_, ‘ A permanent bench mark was established upon 

the c c °I present hospital building, within 4 ft. 7 ins. 
ntre of well. Elevation of B. M. = + 17.49 C. C.

had to

was

b-ni.
6

be

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. 
Jan. 27—

Load. Reading 
Ft. Ins.
52 4%
52 4 15/16 
52 4 15/16 
52 4 15/16

12.15 a.m.............
6.30 a.m.............
9-35 a.m.............

12.00 a.m.............
Jan. 28—

4,079
.... 10,887
----- 17,362
.... 23.189

52 5Ü24,1899.00 a.m

The well tested was a very wet one, due to the fact that 
two sewers, 6 and 9 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 Jé 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 60 ft. below the surface, 
the unit designing load on the latter is about 13,300 lbs. 
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.,
The W. J.under the personal supervision of the author.

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 Con­
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. Henry 
W. Créés, of London, Eng., arrived in Montreal on Satur­
day, April 27th last, by the Canadian Northern liner Royal 
George.
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It can be obtained i°every way to the others mentioned, 
any desired quantity and at a moderate price, and will uD 
doubtedly form the standard material for this work.

As the posts are taken out of the machine they are 
placed on a push car standing on the track shown at the

stored

CONCRETE FENCE POSTS.*

By L. J. Hotchkiss.f

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

upper part of the drawing. In cold weather they are 
in the house for a few days before being taken out of doors.

beIn warm weather they are stored indoors or out, as may 
most convenient. They are removed from the moulds a day 

after being made and stored against the heavy tin1
strong

or two
ber racks until ready for shipment or until they are 
enough to be corded up in piles. For a week after being 
removed from the moulds they are thoroughly wet down 

day and in summer protected from the sun by taronce a 
paulins.

In the rear of the post machine is the measuring 
chine, consisting of two hoppers for gravel and cement, 
small conveyor operates in the bottom of the hoppers 
dumps the materials in proper proportions into a boot. He ^ 

bucket elevator and taken to the mi*

and

it is picked up by a 
at the top of the machine.

conc»veThe mixer is a large shallow bowl with a
in this bowl andA number of paddles rotatebottom.

the concrete, water being sprayed on it from a perfora 
pipe. In the bottom of the mixer is a hole which is olo5

is da­

ted

by a form of gate valve, and through which concrete 
charged into the moulds below.

which hold5
Under the mixer is a turntable arrangement _

There is also a jolting device s§fp
four moulds at a time.
arranged that as each mould is being filled it is alterna 
raised and dropped through a distance of perhaps an in 
This tamps the concrete effectually and insures a sm°° 

finish.

tely

$
1

hicb

k :
The one wTwo forms of reinforcement are used, 

was used last year is made from sheets of No. 24 or No- 
black iron. The sheets are passed through a machine w 
cuts out half the reinforcement for a post at each pass- 
the same time long slits are cut in the iron and the 
of the slits turned up. Two strips of this material are 
serted in the mould to form the reinforcement for one

26
bicb;: m

,;4 is
m edgeSI

in-
post'

If
It has not been altogether satisfactory, however.

i, doe, ... $
the concrete material is a bit too coarse 
through the slits readily and the posts are not well 
out. The reinforcement also has a tendency to gfet o0t^je 
place during filling and is occasionally found to be near

of

centre of the post instead of at the outside.
Fig. 1 shows an improved style of reinforcement 

coming into use. It is made entirely of wire, each wire 
ing crimped to insure a bond with the concrete. The 
terial is shipped knocked down,, as shown at the left 0 
photograph, and is quickly made up into the cages 5 t0 
at the centre. The wires may be of such size as nec ^ -t 
give the required strength and the concrete flows arou

tlO*'£rt

be-
Fig. 1.

the
With the plant as now arranged, the machinery is all

The con-enclosed in a frame building 28 feet by 94 feet.
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

without obstruction.
of fasteD;Fig. 2 illustrates the post and also the method 

ing the wires to the posts. By reference to the <:r0S.je of 
tions it will be seen that there is a groove in one 5 ^
the post and that the holes through the posts are jeS 
being smaller on the grooved side of the post. I hese s^ed 
are of such a size that a ten-penny nail can be I,u^sgt. 
through them until the head brings up against the eJJ<j 
The fence wire is then placed on top of the projecting -tS 
of the nail and the latter bent up around the wire un 
point is curled back into the groove, thus holding 
tight against the post. This work is done with a 
which is shown in successive positions in the upper , g. 
the drawing. This is a very cheap and effective faS ef. 
One difficulty has developed in connection with h

sec
of stone chips and sand. 'The chips, or screenings, were 
tried experimentally because they could be obtained at 
practically no 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 the w‘re

ool11 tstna of* A paper before the Eighth Convention of the National 
Association of Cement Users.

t Assistant bridge engineer, C. B. & Q. Railroad,

part

Chicago.



he pins with which the holes through the post are made 
are necessarily all alike. The post is tapered. As a re- 

the small part of the hole through which the shank of 
the nail

The annual consumption of cedar posts on a large rail­
road runs into hundreds of thousands. Rot and grass fires 
eat them up, unruly steers break them off and the ever-

passes is longer nearer the bottom of the post than 
^ *hc top. Consequently the nails at the top stick out too 
, and when bent around the fence wire the points strike 

e bottom of the groove and make it difficult to pull the

present hobo finds them good fuel for his campfire, pro­
vided he can get them without too much labor, 
these agencies except the steer have any effect upon 
crete posts and there is a large field for their use.

None of
con- 

They
must be produced cheaply and in 
large quantities, however, and must 
be strong enough to stand rough 
handling as well as to resist the 
forces which come upon them in 
service.

i&t;
'Post
/Too!

AJoil Istroiqht)

Post — 
Tool

Noil (fully btr)
MPImisi

WMi £
;

mW:
MB
/•< «.hi-.

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

s
5!

&
Ï

£tMethod of fastening wire.

A\ N, ■ Reinforcement

\ Vi
It must not be expected that auU concrete post will stand the degree 

of rough handling which can be given 
a wooden post.

1

Wm Tool for fastening
\ It is easy enough 

to make them strong enough to with­
stand the loads which 

them in a fence and they are in no sense fragile, 
degree of care 
posts will result.

SF
.7 Wire

come upon 
But some

be used in handling them or cracked

tOcf Wire Nail

Cross-section of Post. must

Cl* V°ho, Fig. 2. If they are used with the same degree of care and in­
telligence required in any other form of permanent 
tion it is very certain that most satisfactory results may be 
obtained.

n °f Post..

construc-Mre
to the

UP close to the post. A tapered strip is now attached 
°utside of the mould under the heads of the pins. It 

Such a thickness that the offset in the holes is a uni­
distance from the grooved side of the post and all 
Project the correct distance to insure proper fastening 

e wire.

is
f°rrn 
aails 
°f th TRACK ELEVATION AT MONTREAL.

Anoth 
will

rin diameter

Montreal is still awaiting an arrangement with the 
Grand Trunk Railway regarding the elevation of the 
pany’s tracks. It is now at least three or four years 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 under­
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.

er method of fastening the wires is shown in Fig. 
be seen that the hole through the post is of uni- 

- and a piece of wire with one end doubled
com-

'---fasferirty Wirt

■ Qe •rforetmt'ii

1 J iToiteninq Wirt

h,■•i
V.I

m

Sect/ons showing method of fastening wire.

r

Ail

iritj wire

Fig. 3.
baCk :
EjectsSUbstituted *or *he na*b
^botyn at the back of the post, and by means of the tool
has notthls is

The other end of the wire

twisted up into a corkscrew. The fastening 
*>erirtiCn^Jt been tried out in practice, but its 
e®^iept ®ost seems to indicate that it is simple and 

gr0ove * Was designed for use with a round post having 
it As our moulds are all grooved, we expect to

this type of post.

use on an ex-

bo
hse
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themselves electrically together. This is now usually done 
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.

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 resistance on account of its area 
being practically infinity, 
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 

laid in between the tracks and frequently joined to the

A rail bond has its greatest resistance where it comes 
into contact with the rail. If the steel has a resistance o

times that of copper, the area of the contact between
of the

This was soon found to be far
seven
the bond and the rail should be seven times the area

bonds using ttl6 
times the

In the expanded terminal copperbond.
ordinary T-rails, it is possible to get about ten 
contact surface of a 250,000 cir. mils bond, but as moistu 

and corrosion takes place, the effective cowas
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. 
it is intended by all electric railways to use the track rails 
for the return of current from the cars to the power house.

soon creeps in 
tact surface is soon cut down.

The greatest trouble with all rail bonds is that enough

and attention is not used in their purchase and inSfV
thatcare

lation. -Copper rail bonds should be flexible enough so
damage either the bond

idea1movement of the rail will not
the contact surface between the bond and the rail. An ^ 
place for installing bonds is underneath the fish-plates, a 
tening the bond terminal into the web of the rail. In 
location the bond can be made very short, usually not 
10 in. The shorter the bond the less the resistance o 
track return is increased at the joints. Also in this locat^ a 
the bond is protected from copper thieves. It is usua y

of the bond as large and
thm?

Now 0vei

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. good plan to keep the area

length as short as possible. Another very important 
to look out for is that the fish-plates do not pinch the ^ 
per strands of the bond. If these strands are pinche ^ ^ 
fish-plates, the expansion and contraction of the rail 
changes in temperature will soon cause some of the stra . 
of the bond to break in two, and the carrying capacity 
the bond is by this means considerably lessened. Some ^ 
use two bonds on the same joints in order to insure a 
of good conductivity in case of failure of a single ^ 
Where double bonding is not required to keep the heaQne 
of the joints down, this practice is not recommended, 
of the two bonds is very likely to have imperfect 
and the road has the service of only single bonding at (0

that it is better praCt!^ain

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 only 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 bis 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 become 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 lb. 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

1

of
road5

tb

tactcon
tfie

expense of double bonding, so 
install a single bond of sufficient capacity and to ma
it. The capacity of a bond will be determined by the h ^ 
ing of the bonds at the contact. For contact surfaces a j 
100 amperes per square inches good practice. A 41° 
has a contact surface of about 1.5 in., so that abou

The fish-P 
Hence

late
amperes may be allowed for each 4/0 bond, 
well bolted up will carry about 50 amperes. _ 
amperes is a load for two rails bonded with sing 
bonds. Of course, such a track will carry consi 
more current but there will be heating at the joints a ^ 
life of the bond will be very much lessened in- the sam ^gJ.. 
that the life of any machine is lessened when it lS 

If more current has to be carried, a large*
If this is not possible, double 0

400
41°

ably

loaded.
should be used.
will have to be resorted to. 0

When the bonding supervisor is called upon to^ 
bonds for a piece of new track, he frequently finds t 
rails and fish-plates have already been ordered and 1 
are on the ground. The fish-plates selected have ^T^eja on 
no provision made for a bond placed underneath ^ond5 
the web of the rail, so that he is forced in ordering^^d 
to use bonds of an undesirable type. Fish-plate5 ^ 
for an electric railroad should have as large a space 
siblc between the plates and the web of the nail.

dii^

rdet
the

ibiy

poS'

care should be used in selecting bonds to sec iate5' 
strands of the bonds are not pinched by the ft®
For this purpose full information should be given 
manufacturers of the size of the rail, fish-plate

* A paper read at the seventh annual convention of the 
Southwestern Electrical and Gas Association, Houston, 
Texas.

boband
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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, 

be used to good advantage for special bonds.

spaces. This is best furnished by means of blue-prints of 
the «il sections, and fish-plates used. These blue prints 
Can easily be obtained from the rail joint manufacturers. On allcan

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

Too much care cannot be taken in the way in which 
s are put on. In drilling the holes in the rail, oil 

^^der no circumstances should be used, because it is im­
possible to wipe all of this oil out of the hole, and a thin 
film will be left in, which will cause a high resistance con- 
*act, which in turn will cause heating. In a short time the 
1]jcrease in the resistance of the bond will be so much that

ectrically the bond is of no use whatsoever. ----
• as n'°t found any trouble in having holes bored dry, but 
I Some sort of a lubricant is demanded sal soda and water 
•S recommended. After such use, however, the hole should 
'^mediately after it is drilled be very carefully wiped out 
. a clean rag. Without any delay the bond should be 
^stalled so that the contact will not be damaged by rust.

ef°re installing the bonds, the bond contact terminals 
co°uM be polished with emery cloth. When using a screw 
^ tapressor a very small amount of flake graphite mixed 
p'e Placed in the punch hole on the bond head will 

ent the compressor plunger from cutting the bond and 
enable the compressor screw to be turned up much 

readily. Care should be used, however, that none of 
w graphite and oil is gotten on the contact surface. 
f ltcr bas found that the wrenches furnished by the makers 

r screw bond compressors do not have enough leverage 
reJVer' It is his custom when a new screw compressor is 
^Ceived to have the length of the wrench increased to five 
n ' Me also instructs the compressor man by all means, 

Pnssible, to break the compressor by turning up on the 
rench

bond

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 

the ties from decaying, will, when used under rails

The writer

prevent
carrying electric current of too to 200 amperes, cause the 
base of the rail to be eaten away in three years’ time, so 
that the rails are practically useless. This happened under 
the writer’s observation on tracks that were both well and 

The poorly bonded track corroded muchpoorly bonded, 
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 

The output of the station at the time was 1,500 
It was found that 350 amperes of the return was

will
biore
this The

house.
amperes.
being picked up on the telephone lead sheathed cables 
buried in an underg'round 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, 
records values can be gotten of the power house output and 

. at exactly the same time the leakage from the rail
All of these values

when compressing bonds in the rails. 
jjare should be used in sharpening the drill bits used 
°Mng bond holes,
driU a hole considerably larger than it is supposed to. 

Bin *Ws Teason bonds expanded by means of driving a steel 
lr";o the centre of the bond head are, in the writer s 

Notent, very undesirable. These steel pins do not allow 
Wo ,Vari<|us sizes of holes drilled with different bits. Men to 
car °n 1116 bonding gangs should be selected with great 
Uj Holy such men should be used as are able to realize 

e 'Otportance of bonding and are able to be taught how
V3 lnstall

Ü8 best

for
drill bit not properly groundas aWill

For From these

for
to the ground can be obtained.

and different values of thebe placed on a mapcan
of the station and differentleakage for different outputs 

shiftings of the location of the load on the system can be 
Thus a good idea of what is necessary to do inThey should be conscientious enough to 

the boss is watching
them.

they can whether or not
studied.
order to cut down leakage to a minimum from the track to

At any rate, the track 
For this

the ground can be decided upon, 
bonding should be kept in first-class condition.

the bonding should be carefully done in the first
Immediatel bond is installed and it is covered 

fhe fish-plate, it is impossible to tell whether or not
Poor work-

y after a"P by 
a first-cl 
^anshi

extend around the outside of the fish-plates are 
dan 3 ^e> both on account of their great length and theii 
’ nd fr°m capper thieves. Soldered, brazed, and welded 

s have been used to a considerable extent, but it is

purpose
place and once a year all rail bonds should be tested by re- 

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 

various bond testers on the market which will give this 
Most of them rely on the current in the

ass or only a fair job has been done.
in six months or a year’s time. Bonds liable men.P will show up

un-

'm

of ig^1®011!* to get them properly installed with the kind 
ever °T UsuaHy available. The electric brazed bond, how- 
ttia^.18 desirable, but its installation necessitates expensive 
ary ^ lcri • Amalgam bonds give good results for tempor- 
Weljing, but do not last for any great length of time. 
rail j. i°'nts can only be used in paved streets where the 

S K,"; ’ sudden changes _ in tem-
ig due to expansion. This 

to be recommended where the full carrying 
rail is required and the tracks are buried in

are
reading direct.
rail itself, or that there is no current flowing to give any 

which will show conclusively whether or not there is 
in the rail. Sometimes it is hard to tell whether

tester
any current
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 4/0 
bonds which show a resistance of five feet of rail, are only 
fairly good. Those joints which go 
A 4/0 bond in 70-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.

cT <* joi
BavaCity M 

'strec

crossings and all track special work should be 
hfileSs y rowans of copper cable extending around them, 
fype. 0 crossings and special work are of the solid weld 
saiae a carrying capacity of this cable should be the 

Mtc rail itself, as on a bolted up crossing or special

prevents

over ten feet are bad.

This can be done by
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The Minister of Marine will afford Prof. H. T. Barne5j 
of McGill University an opportunity to make a practica 
test of his micro-thermometer, the instrument devised 
the professor to give warning of the presence of iccbUh^ 
at sea. A test of the apparatus was made in the Gulf 0 
St. Lawrence by the steamer Stanley in igio.

'The Minister’s intention now is to give it a further 
more extensive trial. To this end the Government 
breaking steamer Montcalm will be commissioned to 
during the month of June next in the waters of Belle 
and between that point and the entrance of Hudson stral m 
equipped! with the micro-thermometer. Every precaution w ^ 
be taken to give the instrument a thorough trial.

considerable

and
ice-

cruise
Isle

dis­it prove efficacious in indicating, 
tance from the ship, the existence of ice in quantity, 
less the micro-thermometer 
adjunct to modern equipm<

at any doubt'
dard

safety
stanbe adopted as a 

igned to assure the
of ships at sea.

sary to increase the depth of the foundation i in. 
the cost of the material in place is lower, and the setting 
time is eliminated. In fact, the best results 
if traffic is turned

in-,or 2

obtained
over the track immediately after it i5 

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 on 
on a concrete foundation has influenced 

the popularity of the latter type. The result of the tests on 
the Chicago railways shows that spacing should be de­
creased to 2-ft. intervals for either wood or steel ties. Tbe 
reduced cost of material and labor with crushed 
compared with concrete, howeveir, 
increased cost of ties. As to the relative life of the tie in 
crushed stone or in concrete foundations, experience bns 
shown that there is practically no difference. A factor which 
does not appear to receive

are

crushed stone than

stone as 
more than offsets the

weight is the reducedproper
maintenance cost resulting from the use of crushed stone-

While the use of concrete is absolutely necessary !" 
instances, particularly where the subsoil is composed 

of quicksand or boggy material, these 
Where the subsoil has good bearing qualities, crushed stone 
may be used so as to

some
special-cases are

increased flexibility and de­
creased maintenance cost. Another point for consideration 
is the result of increased rigidity where that exists in track 
construction. The more rigid construction is believed t0 
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 °f 
routing cars is a serious one, especially during rush hours, 
on many railways. As it is essential to a good concrete 
foundation to keep the track affected out of service for at 
least ten days, the cost and inconvenience of the delays ex­
perienced in routing traffic around 
considered.

secure

work should henew

Since the cost of material and labor in the construct!0*' 
of a concrete foundation is about the same as for crushed 
stone and the life of both types is about the same, provide1 
equal diligence is employed during the construction period, 
the matter should be considered from the standpoint 0 
operating cost. The increased facility for making repa'rs 
and the probable reduction of rail corrugations, which affeC* 
the cost of maintaining the equipment if they are serious, 
are worthy of thought When the question of foundation 15 
not governed by the bearing quality of the subgrade, lt 
appears that crushed rock or gravel has many adlvantaffeS 
under the conditions prevailing in Chicago.

TEST OF MARINE THERMOMETER.

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 
current confined to its legitimate conductors which consist 
of the rails and ground feeders.

return

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 used in the purchase of track bonds, 
greatest care should be used in their installation. Periodic­
ally, thoroughly reliable men should test and repair all 
bonding.

and the

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- 

j a problem which confronts engineers when they 
prepare for the reconstruction of existing lines or for new 
extensions. In

pmditure is

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.

a recent

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 deposited 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 cairs are operated.

Investigations as to the proper length of time to allow 
for the setting of concrete foundations have shown 
should be not less than ten days, and experience 
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 
break down the foundation.

that it 
on the

extent as to

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-
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AN EFFICIENT METHOD OF HANDLING CON­
CRETE FOR STREET PAVING BASES.

1912.

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 illustration shows the plan view of an installation 
Us«d in laying the concrete street bases in Portland, Oregon.

This installation embodied several novel features, and 
«suited in a great saving, both in time and money, over the 
ordinary methods of handling concrete in this kind of work. 
The raw material was piled on a cross street back of the 
mixer, and a drag bucket was used to haul the sand, 
£rayel, and cement to the mixer.

The procedure suggested for these experiments was that 
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.

a

On the streets where there were no railway tracks, 
°PPel portable track was laid down the centre of the 

,treet> a Y switch leading to the mixer, as shown in the 
rawing, a turntable placed at the end of 

track, and from the turntable short sections
? p0rtable track were laid at right angles to the 
mtigth 
line.

was
the STREET RAILWAY

NO 1 - PORTABLE TRACK BETWEEN ST RY TRACKS

PASSING TRACKS USED IF NEC­
ESSARY SHORT (S') 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 9T RY TRACK

of the street, and reached to the curb

The mixer unloaded directly into Koppel
^ el dump cars, and the cars were then run
Cr n the track to the right or left, and the con-

e deposited just where it was needed, requir-
very little shoveling. In this way a section
the street base was laid clear across the
'T alter which the turntable and cross tracks 

Were
^xer by
able

m5

E
u
ifmoved six or seven feet back toward the 

merely removing a section of the port- 85

tTack.

n the streets where there were double rail- 
tracks two different methods were employed 

niethlrry*n®' on the work. In both of these 
Placed S m^xerj materials and Y switch 

as in the method just described.
^ s°me of the streets the portable track
the length 
ay tracks.

iWay
in

HI
Hwere
85

Plan of Layout for Hamming Concrete.laid was
of the street between the two 

This method allowed the concrete to be 
to either side of the portable track, thus filling in 

Portal66 *3etwoen the railway tracks.
of n 6 traclc a turntable was placed, from which a section 
raifiv rta^e track ran to one curb. This left one of the 
al0tl, tracks clear, while on the other, when a car came 
lifted” cross section of portable track was very easily 
table Up and rePlaced after the car had passed. The turn- 

a,ld portable track were blocked up just enough to 
lt the cross track to be laid on top of the street rail- 
ai s> so no elevated tracks were required. After the 

e of the street and the section between the railway 
the 0."3s completed, the portable track was removed to
Pleteci S*de street an<l that Part t*ie street
rail\v- Another method employed on streets with double 
the E tracks was to lay the portable track on one side of 
tailWa'.CCt anc* AH in that sMe the street and one of the 
°the ^■ *ra<-ks. The portable track was then moved to the

,r»=k fin” 'h=»4a‘,lkd in.

tablg t0 AUed in, which was done by using the turn- 
eith„ a cross section of portable track which was laying 

* Sida of the

aWay three methods employed, the concrete was dumped 
0rn the portable track, and as a 

au<j ™ a short section of the portable track was 
t0wai- iC tUrntable and cross section of track moved back 

mixer.
the COn Sfcat advantage of all three methods was that 
^andijnCrcte Was placed just where it was needed, and 

he concrete reduced to a minimum.

rail\V
dumped 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.

the
At the end of the

Dertni
Way
°tie
tra=ks

com-
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

and that side and the other railwaystreet,
This left a space between the two railway

street.In

section of the basewas laid removed



60 Horse Power Korting Peat Cas Producer at Governm1 
Fuel Testing Station, Ottawa, Canada.

with adjustable air openings. The lower end of the 
jacketed pipe mentioned above, is submerged in a 
seal.

water
water

f the best
The lining of the producer, which is made or t ^ 

quality of fire brick, conforms to the general shape g 
producer for a distance of about four feet above the j0g- 
bars of the lower zone. From this point, the lining - ^ 
ged or stepped on the two narrow sides until the Sr,rtt ^ut 
of the upper zone are reached, leaving a space of 
12 x 12 inches.

ntainifif

Principle of Operation__The green peat c° olatile
about 30 per cent, moisture and a large amount of ',0^e, 
matter, is fed through the two hoppers describ'd z0r,e. 
and is artiallv burned on the grates of the upP"stl0u|cl 

ir from the combustion of peat is>^ fl^r.j^ jpa*'

which h
into tn

to drive off the moisture and v<>be, just
ter, leaving behind practically pure peat coke, 
through the narrow opening below the upper grates

By B. F. Haanel, B.Sc.f

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 are 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 
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 
economical method of generating power by the utilization 
of peat in a gas producer, the plant has been enlarged 
sufficiently to include the investigation of lignite and coal 
in the producer.

sources

a commercial and

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 
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 
motor is provided for starting the producer.

a wet

h.p.—a.c.

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 
provided on either side.

are
These two entirely independent 

grates are separated by a space approximately 12x12 inches.

# From the Journal of the Canadian Peat Society, 
t Chief Engineer, Division of Fuel anl Fuel Testing, 

Department of Mines, Canada.
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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.

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 by 
means of a water jacketed pipe to a similar chamber be­
neath the grates near the bottom of the producer. This is 
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 bars 
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 cover­
ing the ash pits of the upper and lower zones are provided

m

.-/SE
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lower
Place.

zone where the final and complete combustion takes

In addition to the moisture and heavy hydrocarbon 
VaPOrs driven off from the peat during the process of cok- 
mg, the gases passing into the lower zone contain nitrogen, 

sniall amount of carbon monoxide, carbon dioxide, and a 
rac® °f methane and ethylene.

When the producer is in condition for operation, the 
j,..‘Ce between the grates of the lower and upper zones is 

e<* w‘th peat coke, the lower layer of which, for a height 
des a'3°Ut eighteen inches above the lower grates, is incan- 

ent owing to the combustion of the coke on these grates. 
T^e gases, heavy hydrocarbon vapors and moisture 

dr .Ve° fr°m the combustion of peat in the upper zone, are 
into''11- means the suction of the fan or engine)

thepr gas chamber above the grates of the upper zone,
co l l°US^y described, into and down through the water 
lo\ve PiPe *nto t'^le chamber beneath the grates of the 
Peat Z°ne an<* then up through the bed of incandescent 
ducerC°ke to the two off takes on either side of the pro­

to the cleaning system and engine. 
small quantity of the heavy hydrocarbon vapors and 

s°me of the moisture is condensed on the walls of 
wherWater cooled pipe and drops into the water seal below, 

e the resulting tar can readily be removed.

A
P°SSibly
the

hyjr e gases of the upper zone and the remainder of the 
descent^ VaP°rs and moisture now pass through the incan- 
VaPors r°^e the lower zone. Here the hydrocarbon 
ture ("s ^ mit ted into the lower zone together with the mois- 
the ashCatn^ anti air admitted through the air openings in 
bnril P*1 doors, in passing through the hot carbon either 
^ ’ or are split up into permanent combustible gases,
suit of01StUre i® reacted upon by the hot carbon. The re- 
tttono • ,t^*s reaction is free hydrogen and either carbon 
in P 0r carbon dioxide. The carbon dioxide, evolved 
filial ■ UPper zone, is reduced to carbon monoxide. The 

as consists of a large quantity (by volume) of nitro- 
carbon

The

ken,,
monoxide and smaller quantities of carbon 

hydrogen, methane and ethylene.
. 'He

c eaninff
and dry

<iioxidej

leaning System.— I
system consists of a

scrubber.

the
coke scrubber, tar filter

The Wet coke scrubber consists of a cylindrical, steel 
at the1 !°Ut 6 feet in height by 2% feet in diameter, closed 
Watgr °P hy an air tight cover and at the bottom by a 
With * his shell is filled for a height of about 3 feet
SPrayed ° • When in operation, this coke is continuously 
'Vgr e| "nh cold water. The final gas leaving the pro- 

61 s the scrubber near the bottom and leaves near 
In Passing up through the wet coke and water 
gas is cooled and most of the dust and a large 

-c pr0[j <)f tarry matter, which escaped decomposition in 
ucer, is removed.

ha tar e W€t coke scrubber, the gas passes through 
3 ^et in ,eT' This filter consists of a cast iron box about 
tlon. Ins- / 'sht, and 3 feet by 6 inches in horizontal sec- 
afld f0(lr ( ' 'his box are fixed a number of baffle plates 
^lltlet. ' f°fated metal plates which

sheii

the top.aprn ay. the 
Nantit
the

placed near the
suctj0n S(' Plates can be sprayed with hot water when 

0 P® gas c °" t*le system indicates that the filter is clogged. 
jp1" aiti0nc.ntL7s at one end of the filter and passes in and 
t ct:d plate 1 G baffle plates and through the perforated 

rW ipattVr U'C* then into the dry scrubber. Most of the 
^ ts Tcnu' ' ''cried with the gas past the coke scrub- 

•atGr into to*'n this filter and flows off with the wash 
about ^ Sea*' The dry scrubber is a cylindrical steel 

tln> <et *n ^'ameter by about 3 feet in height, 
6 toP and bottom. The top cover can be re- 

is packed with excelsior through which

are
the

shell
Clo*.°sed „
tPov °n'd. This

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 is, 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 oil soap 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 be 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 iper 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.
$ 7-SoPeat producer gas plant, peat at $2 per ton 

Coal producer gas plant, coal at $4 per ton 
Steam plant, coal at $4 per ton.....................

9.00
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 
tion. A slight saving will, however, be realized in the

ques-
peat

May 2, THE CANADIAN ENGINEER 6031912.

a »s



K

V ^ . X *. ;

St

J

J

y£

-
i
B

b1
mL

THE CANADIAN ENGINEER Volume 22.604

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 a 
stable foundation in a soft and uncertain ground, 
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 ot 
wooden pole would not be wholly satisfactory, either as re­
gards strength for such a heavy service or safety as regards 
the frequent meadow fires.

The use of reinforced concrete poles for the purpose 
appealed to us, but very little reliable data about either the 
cost or service from such design was obtainable. In Europe 
the author had observed the quite extensive use of concrete 
poles, chiefly for1 electric transmission purposes, but details 
of their construction were not at hand, 
frequently of structural steel covered with a protective coat­
ing of concrete, and sometimes are of wood encased in con-

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 

150 h.p. bituminous coal producer plant handled en- It wasseen a
tirely by one man, but such cases are not common, 
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.

A
It ap-

While hydro-electric energy is in many sections of those 
provinces possessing water powers, the cheapest power 
availably, 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:—

These poles are

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.

gkeiet°nManufacture of Concrete Telegraph Poles, Showing
Frame Suspended in Place ; Frame in Form, Ready

for Pouring, and Finished Pole.

devisiP^
ticalCrete, and much ingenuity has been expended in 

special forms of composite poles, but with what prac
success it is difficult yet to say.

The desirability, however, of securing a strong 
line across this section of our road was so great that ^ 
writer undertook to design in his office a simple f°rin oJl 
reinforced concrete pole, which could be manufactured 
or near the work and at a cost which would not be P 
hibitive. Without previous data to go upon the c c 
evolved is somewhat experimental, and probably the 11 
here given will not be of very great assistance in 
precedent for an ordinary telegraph pole, as our con°l^vCb 
called for heavier construction than usually required of 
lines. The data, however, is given for what it is w
indicating a heavy and difficult piece of construction 
special problem.

ofCONCRETE TELEGRAPH POLES ACROSS 
MARSHY GROUND.*

By GEORGE GIBBS.f

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 meadow 
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

ortbi aS
for a

!35
There were 202 poles required, spaced from 7° 10 

feet apart, with an average standard spacing of 120 
the variations in span being due to numerous rail""1! 
highway crossings. The height of the top of P°]es a 
the ground also varies for the local conditions from 
50 feet, and the total length of poles from 35 t0 
The loading called for an ultimate capacity of 60 °PeD

25 * 
fee*- 
tele*

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

+ Consulting Engineer, Pennsylvania Railroad.
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Table of Concrete Poels.
E S.S w I

S i.3 5.2
4066 1.75 3-38
4321 1.75 3-63
4505 1.75 4.03
4647 1.75 4.40
4763 1.87 4.73
4860 1.87 5.00
4945 2.00 5.30
5020 2.00 5.48

s 8
.5 If.

•£ §8

<V ° o 
y £ G.

Il II
|-3 S3

■ra
5-5
5000 33.15 

41.44
50.75 1309 333
61.58 1493 375
73.24 1792 431
86.58 1974 490

101.28 2249 533
117 23 2575 618

819 228
1077 273

195 19059 
2087 20480 
1917 19667 
1987 20428 
1886 19692 
1832 19155 
1812 19083 
1976 18591

6200
7600
9200

11000
13000
15000
17600

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 9 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 

The pits were then back-filled with rock 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, 
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

pit.

The breaking

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 ............
Concrete—labor and material ...
Reinforcement—labor and material

$19.00
26.50
32.00

$77.50Total per pole

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.

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.

gra,Ph wires and two 40-pair telephone cables and one signal 
control cable. The open wires are of copper, Nos. 7 and 

& S. gauge, and the cables Nos. 13 and 16 B. & S. 
£nnge insulated wire, with a lead covering. The cables 
are carried by steel messenger wires. The weight of the 
wires and cables is 10% pounds per running foot, giving
a total loading for the average span of 1,268 pounds per 
Pole,
fi«ings,

°r including cross arms, insulators, brackets and
In addition to this staticiiSoo pounds per pole.

Vertical loading, emergency conditions were assumed of an 
6Xtra loading of half inch of ice on the wires and a wind 
Pressure of 8 pounds per square foot on wires and 13 pounds 

r square foot on poles. The stresses under these condi- 
Ps not to exceed the elastic limits of the wires and of the 
ryuig structures. These assumptions are equivalent to 

vertical loading of 7,600 pounds per pole and a horizontal

4-U.JULti,

ft

am

C°ncrete Telegraph Pole Line over Hackensack 
Meadows, N.J.

f^e of
4=ooo pounds exerted one foot below the pole top. 

perat^0rmal sag of the wires at 60 degrees Fahrenheit tem- 
f°r - 's 4/4 inches and a normal tension of 273 pounds 
hot wires and 130 pounds for No. 9. The maximum
in ^ g at 130 degrees Fahrenheit is n inches ; the tension 
loadia W*res under maximum wind pressure with the ice 
Pounds at 20 degrees Fahrenheit is 702 pounds and 470 

respectively for the two sizes of wires.

The

Th
face 6 (,esiSn adopted is that of a tapering, smooth sur- 
chatïif(e'Pforced concrete pole, square in cross section with 
The çlCc* corners and having a taper of inch in 5 feet. 
ul«mat0acrete *s °f mixture, assumed to have an
filch ° stren£th in compression of 2,000 pounds per square 

rs . ^ 0® reinforcement is composed of mechanical bond 
COtUplcj ^ffether into a square skeleton frame, and in the 
kfiPirn G this reinforcement is covered by a one-inch
deta;igUrn Sickness of concrete. The following table gives 

j °1 the complete construction.

Was „ 0xder to manufacture the poles economically a yard 
Ifack c' ’sk®d adjacent to the right of way and with side 
Was lev°?nect*0ns for delivery of materials. The ground 
°f old vand set with stringer pieces, three feet apart, 
fiice unXOO<*en car sills, so as to furnish a convenient sur- 
Pfitted Qf1 which to erect the timber forms. This yard per- 
!t0riiig simultaneous manufacture of six poles and the 
P the r,n ^aCe of 90 poles during the period of seasoning. 

Pfst iHad°CeSS manufacture the skeleton reinforcement is 
p Up, the twisted steel mechanical bond bars being 

to form a square skeleton frame ; this frame 
SUsPended at the proper height above the ground 
Se,-tional wooden frames put in position around iL

ha

tied Aether1is
ihep

’ aUd the
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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’.j 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.

THE SALARIES OF ENGINEERS.

We have referred many times in these columns to 
the poor salaries paid by municipalities to their 
gineers, and, while conditions are improving slowly, there 
remain many grounds 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 employ 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 arc 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

en-
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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.

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 $100 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.

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 
subject. There is little doubt that the sinking of the 
vessel will have the effect of placing some restraint on 
the size of future ships. When the region of extreme 
sizes in engineering structures is reached, experience and 
precedent alike are at fault. There was a good reason 
for the project of building the Quebec bridge, but there 
appears to be little reason for the construction of 50,000- 
ton liners. The disadvantages of such large vessels are 
becoming apparent, but until a general public feeling >s 
expressed against their construction, they will continue 
to be built.

the

The utilization of the peat resources of Canada >s 
becoming an important matter as the cost of coal in­
creases and the liabilities of coal strikes remain. 
noted some time ago the foundation of a Canadian Peat 
Society. The objects of the Society, formed about two 
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 0 
bog and peat land for agricultural purposes, and genet 
ally to adopt such measures as may aid in the establish

and the sound basis of a peat industry in Canada-
noW

RAIL SPECIFICATIONS.

The standardization of rail manufacture has pro­
gressed rapidly during 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 recommended 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 ignored 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 towards 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

ment
With the above objects in view, the Society are 
issuing a quarterly journal, which is to be a source

information and of encouragement and aid i0
of the

of

accurate
peat men in general. This Society is deserving 
hearty support of every Canadian interested in the de 
velopment of our latent resources.

Denver, Colorado, has made a move towards leS
cent'sening the smoke nuisance. A smoke abatement ^ 

mission of five members to advise the mayor and 
smoke inspector is provided for in a bill drawn up ^ 
the city art commission. The bill is more drastic in ^ 
conditions than previous smoke ordinances, fhe 
lowing clauses may be referred to : for every altera 1 
made in the chimney of any kind a permit is requir 
before a heat or an electric generating plant of any K^e 
is constructed, repaired or altered in any manner, 
plans and specifications must be submitted to the 
inspector ; persons failing to take out permits to c ^ 
struct or repair furnaces, etc., will be fined $25 f°r ‘

who cause
dense smoke to rise from heating plants, locomo 
etc., are liable to a fine of from $10 to $100 for e3 

. offence.

smoke

day of the construction or alteration ; persons

rigid’ 
of °uf 

regu13' 
that

While the above conditions are rather
if conditions in Denver are as bad as in some
Canadian cities, it is quite certain that a severe 
tion, strictly enforced, is required, 
adequate inspection and enforcement of smoke 
and regulations were made.

It is time
by-la*s



n the line between Wellsville and Buffalo there 
number of bridges to be constructed, as the track 

advanced, the steel for the bridges being brought 
new line, so that the track layers hardly became 

zed for rapid work before they were stopped for a 
°f two or three days to two months, while the new 

layer UteS were being erected. During this period the track 
Pleti Were ballasting the new track, or engaged in com- 
eSpen.!’ Unfinished track on troublesome fills. The laborers, 
had ‘ y. tke sPikers and members of the iron gang, had 
exPenreV^°US exPerience> and had in general become quite 

' 1 » the work.

werea larke
layi
°Ver the 
0rkani 
®6riod
stru

°ut one-third of the men were Hungarians and the 
kalians. No natives were employed. While at first 

Italian^Vs were decidedly the better laborers, some of the 
so tijar kecame expert in spiking and in handling the rail, 
^alians spike gangs and iron gangs were made up of 

and Hungarians, creating a rivalry which expedited
*°rk considerably.

other l° truck gangs were always employed, 
thick a P°rtablc turntable, or by lif
aHd ajSo y 'r°ni the wheels. Good camp cars were provided, 
ka$o];nc a Well-equipped blacksmith’s shop. A combined 
taPacit en8Ùne and pump, and a tank of 10,000 gals. 
^°Tlhed wbich could be quickly taken down and erected— 
eQg-iIle ^art of the equipment, so that the track-laying 

c°uld be kept close to the work.

track aaJ°n^est strotch of grade which was ready for the 
r °rlt> where no large bridges intervened to delay the 
ridg-e_ between Belvidere and Belfast and White Creek 
aying n this stretch it was demonstrated what a track- 

aaM. -y/!8 could do when the organization was well in 
°Vt-r a , 15 work does not compare with feats in the west 
$ast, country, but among the winding roads of the
"''hit 0q °Cs compare very favorably. The biggest day’s 
® Stiles 1 US stretch was 5,000 ft. and the average for the 

Was 4,600 ft. per day.
*N orth

, *905 • White Greek bridge, 5,900 ft. was laid on July
rifige ’ai ^cfuding delay of several hours placing a small 

Cllriiig Çansit Bridge. The average for this one gang 
Oth 6 t*me was ab°ut 4i400 feet Per day.

^bvij-g sttlaber gangs were employed out of Arcade and 
WcturçJ V"orking north and south to reach important large 

Ucarby, and while these did not accomplish as

bala
the

the

each

2,

COST OF TRACK-LAYING ON THE ERIE 
RAILROAD.

An article by H. C. Tandon, Division Engineer of the 
r*e R-R-, in the Erie Railroad Employees’ Magazine, gives 

S°me figures of cost on track laying under the old methods, 
lch may be of use in determining whether or not the use 
a track-laying machine will be economical. Mr. Tandon 

W * CS 35 f°fi°ws : In 1905 and 1906, while Engineer M. of 
ay of the Buffalo & Susquehanna R.R., I was in direct 
arge of all track laying, ballasting, etc., between Wells- 

ch 6 an<^ Rufi3-!'0. and had, in fact, previous to this time,, 
s ar^e °f all the track laying of the Buffalo & Susquehanna 
da etn ^r°m t8g8, about no miles in all. I have not the 
labo C°St tk*s work> except that with the low price of 

T the cost per mile, including rental of engines, cars, 
^ and the cost of labor, it did not exceed $275 per mile. 
Wjti^1Uck as 5,7oo ft. of track had been laid in a single day 
br about 65 men, through the winding valleys, of the
am CaeS tke Susquehanna River, south of Wharton, Pa., 

1(1 the
laye^6 any considerable grade was ready ahead of the track

average kept up to very close to a mile per day,

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 :—
1 foreman, at $4 ...........................
2 assistant foremen, at $3 ___

12 spikers and nippers, at $1.50 
36 trackmen, at $1.50 ................

2 tie tiers, at $1.50 .....................
2 tie spacers, at $1.50 ..............
1 spike puller, at $1.50 ............
4 bolters, at $1.50 .......................
2 rail unloaders, at $1.50........
4 tie unloaders, at $1.50 ........
i water boy, at $1.25 .................

$ 4-oo
6.00

18.00
54.00
3-oo
300
1.50
6.00
3.00
6.00
1.25

Total .....................................................

Behind the supply train, full tie-ing :
1 foreman, at $3 .......................................

24 laborers, at $1.50 ...................................
1 timekeeper, at $2 ..................................

$105.75

$ 3-oo 
36.00 

2.00

Total .........................................................

At storage yard, loading rail and ties:
1 foreman, at $3 .........................................

24 laborers, at $1.50 .....................................
Engine and crew, at $40 per day ..........

$ 41.00

$ 3.00
36.00
40.00

Total $ 79.00

Total in all $225.75

T he average amount of track laid per day was over 4,000 
ft. At 4,000 ft. per day the cost per mile would be $297.97. 
As much materia], 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 $29,515.45, 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 80-lb. A. S. C. E. section.

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 
able to take care of it. The company during the winter built 
extensive freight sheds on property that it acquired at the 
head of the harbor. Mr. McNicoll says much more must be 
done at that point in order to handle their local and 
vincial business. The company will spend considerable 
during the summer on their railway lines in New Brunswick.

were

pro­
money
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The population of the town at this time was about 7,5°°' 
Three miles of sewers on the separate system conveyed 
125,000 gallons daily by gravity to a plot of land secured 
for disposal works, 
cent, of the flow represented subsoil infiltration.

Of the twenty acres purchased, five acres at least were 
unfit for use.
four flat beds, cosely underdrained, and separated by elD' 
bankments.

For three or four years the results were quite satisfy' 
tory, notwithstanding as much attention appears to have 
been given to the raising of crops as to the treatment o1 

During" the winter months the sewage waS

It was estimated that over fifty PeI

Eight acres were originally laid out ®t°

the sewage.
permitted to flow directly to the small stream with a volu®6

was .of three cubic feet per second, and only one attendant 
engaged in the summer to apply the sewage to the beds
rotation.

In 1896, the Provincial Board of Health investigated 
certain complaints of riparian owners below, and four yeaf3

bed5later a small septic tank was added, also two filter 
for experimental purposes.

ofIn 1894, the town of Waterloo followed the example 
Berlin and constructed several beds for sewage treatmeDt' 

In 1896-97 the city of Hamilton constructed cher®ca* 
precipitation works at Wentworth street, and in 1898 si®^4* 
works were constructed .at Ferguson avenue, since whi 
they have been in continuous operation. These works "'er6 
the first municipal precipitation works in the province. Tbe 
sewage is precipitated by carbonate of lime and sulphate 
of alumina, the sludge pressed by Johnson presses, and 1 ^ 
resultant cake sold or given away to market gardeners, 
burned, according to the supply and demand.

Deodorants and disinfectants have been experime ^ 
with in several places, but Hamilton has adhered to PreC11L 
tation, and the satisfactory results are due largely t0 
original design of the works. The effluents may not 
non-putrescibie, but the grosser solids are removed. ^ 

Of the various proprietary processes experimented " 
in England, one of the first to receive attention here w’ 
the “Amines” process, but it does not appear to have be „ 
adopted at any place in Canada. The “Porous Carb°D 
system was experimented with, but the results were 
considered as satisfactory in either case.

nted

pot

The “International System” of purification by tb©
adoptedof “Polarité” and “Ferrozone,” having been 

several of the provincial institutes, was thus brought 
public notice. A company soon took advantage of this 
rosy pictures were painted by promoter artists at 
Stratford and London. In the- latter city, in 189S, 
system would have been adopted for treating the sewat-c^t 
the entire city if the engineers acting for the city ha 
pertinaciously opposed the scheme.

into
isfi

of

wa5
The parent company of the International syste® pg. 

organized in England, and a subsidiary company at ^ 
troit, Michigan, from which point Canada was exP ° t0 
Several towns in the United States adopted the ^^go®
their sorrow, the most notable instance being 
Wisconsin. .. t0 the

After a few years’ contributions had been Paia, t]je 
parent company for supplies of Ferrozone and Polar'1 ’ ^ 

Provincial Government decided to experiment with 
gravel, etc., and made the discovery that with -p 
materials the results were quite equal to those 0 fj-gifl 
with Polarité and Ferrozone This process then passC 
the Canadian stage of actio , to be succeeded by th(
Tank System, promoted by a syndicate. The clai®^ ^efe 
for this newly discovered method of sewage treat!®® he 
little short of miraculous, and immediately attracts

ed
eà

tic

at-

PROGRESS IN CANADA IN BIOLOGICAL 
METHODS OF SEWAGE DISPOSAL 

DURING THE LAST TWENTY 
YEARS.

By Willis Chipman, C.E.

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 précipitants 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 to 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 ‘Polarité’ ” 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.
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ent^°n of -sanitary authorities in Canada, but it does not 
aPPear that any tanks were constructed by municipal 
authorities in this country prior to 1901.

At Berlin a second investigation was made by the 
in Vlnc^ Board of Health in 1901, the evidence demonstrat- 

that the beds were of insufficient capacity to treat the 
SeW’ which had increased to 350,000 gallons of very strong 
_ ®er day- The Beds were found to be overworked, 
Sa r 0§Ted, full of sludge, and the authorities were at the 

e tnne endeavoring to raise crops.
IneXPer' 1902 tbe ^effislature appropriated $2,000 to carry on 

„ 1Inental work in the interests of the municipalities 1 in 
province, which experiments were made -at Berlin. As 

a r€sult the
(a) Two 
<B) To 
(c) To

the

town decided to construct :— 
septic tanks.

pump the affluent of the tanks, 
adopt intermittent downward filtration.

Sjxt 011rteen acres of high gravelly land subdivided into 
■^armZ, Beds, were selected adjoining the original “Sewage 

’ as the public persisted in calling the works. 
iQ02 n ^r- Amyot’s report upon the Berlin experiments of 
clea’i t*le system of treating sewage by contact beds was 
efj described, as well as the results of experiments with 
Y Zf!3 ^rom septic tanks, Stoddard trickling filters, and 

intent sand filters.
IllDi *900-1901 the city of Stratford constructed Sewage

Whic^ a Works, comprising intermittent filtration beds, 
Piade -' ere SOOn overworked and outgrown. Additions were

Ten
Qatar; yeaTS ago four municipalities in the Province of 

10 had constructed sewage disposal works :
(z> Berli

Inte

1904-1905 and a septic tank constructed.

p—Filtration beds, 1892. Experimental septic
( ?nd tW° Sma11 filter beds’
( , aterloo—Filtration beds, 1894.
, , amilton—Chemical Precipitation Works, 1896-7.

tratford—Filtration beds and small septic tank,

tanks
1901.

(4)

•Qoi.
The

sewage from several provincial institutions was 
S' satisfactorily treated.

aIs« bein 
Tw

strUcte(] ?r three experimental septic tanks had been con- 
tPetiCed ’ Ut tbe Boom of the next decade had not com-

AsMr. d a result of a series of experiments carried out by 
syhdicate ameron> the city surveyor of Exeter, England, a 
fbc Wris formed and patents secured in Great Britain,

civi]jG( ^fates> Canada, and other countries throughout 
c*ty world for the septic tank system. By 1900 the

Withhj^ Become a Mecca for engineering pilgrims, 
•Ve,‘e bein a ^ew year Camer<m tanks or similar tanks 

COnstructed ot only throughout Great Britain 
Z^Pany C^' an<^ generally without consulting the Cameron 
°r theiT bis company claimed the following advantages

system:—
2, ^ T10n"Production of sludge.

,trati0n ‘fluent in the best condition for irrigation or

6 taPk proS Were recommended by the company to purifyenm
^ A
5. r°ress free from nuisance.
6. tnat'c and absolute reliability in working.
>. tv brst cost was within the reach of all communities. 

workin r
It . exPenses were practically nil.
attractrXj Surpr*sing that the Septic Tank System especi- 

slu f 'Bpre sc ttcnt'on in Canada, where climatic conditions 
d'sPosV<|Te t*13n zn ^reat Britain, and the problem of 

Sa not as well understood.

but

t. The

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 records.

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, 
certain manufactories, such as sugar refineries, breweries, 
etc., may, however, neutralize 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.

The refuse from

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 
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.

none

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.

May 2 T LI E CANADIAN ENGINEER1912. 611



THE CANADIAIÏ ENGINEER Volume 22.612

habilitate the properties, they could issue new securities an 
additional securities for money to rehabilitate with—I sa-’ 
going upon those two theories, no allowance was made f°r 
depreciation and in many instances not sufficient allowance

distinguished

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.

was made for maintenance—maintenance as 
from depreciation, meaning the ordinary upkeep of wear 
tear, depreciation meaning the natural wear of the proper 
that must be kept up by maintenance or upkeep, or that wear 
which comes out of the property, necessitating its being re

and

newed. bu)'“For instance, a car may be bought to-day. \ou can
for thenew brake shoes, new wheels, new seats, new mats 

floor, etc., and keep it running. That is maintenance. ^ 
when that car becomes obsolete or completely worn out & 
has to be renewed with another car, then comes in renew

between the value of 1 
will assui»

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 recently 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.

or depreciation. And the difference 
original car and the value of the new car—we 
that the new car was substituted at the same value as the

neWold one—you must provide sufficient money to buy a
with. It is that value that I call renewals or depr®^car

tion. T say, no allowance was made for this in the or 
promotion of these enterprises in many instances ; in faCt^ 
know of no instance in this country where that was all°w

ourselv65’

1
ed.

We have found‘Now, what is the result ?
when these franchises lapsed, with dilapidated properties m 
no money to rehabilitate them, and so highly capitalized 1 
the companies could not stand additional securities in 1113 

That is the situation that confronts nume

nd

roti5
instances.
corporations in this country to-day. It confronted more 
years ago than it does now.

“In some cities the problem has been met and so 
It has been met and solved in Chicago, in Cleveland, v 

endeavoring to solve it in New York, Detroit, Pittsbu 
Seattle and San Francisco.

five

lved-
they

are

the eo»1'“During this period franchises were granted to public
And perhaps it is

“There is a fair basis of settlement between — to 
panics and the public. It has taken me about nine Ve ^ 
come to the conclusion as to what that fair basis is 1 
own mind, and having had more or less to do with 
questions between the public and the corporations, first ^tb 
senting one side and then the other, and sometime5 
sides of the same case by agreement, I have given 1 
thought. cor-

“And I have come to this conclusion, that where ^ • 
poration has been honestly managed, judiciously ma ^ct 
from the day of its inception to date, notwithstanding 1 
that it may have put in horse cars, light rails and '■ ^ 
renew them, so that if you go out an cars 
at that property to-day you will find no value for i^oSe se it 
or rails—suppose it paid the promoters A profit, sUl)Qliey 
paid a discount on securities in order to raise the m as 
float the proposition at this time—I say, all such t ^0.
that, obsolescence, discounts on securities, reasons 
moters’ profits, legal fees connected with, the orga11 
things of that character which cannot be found to-day 
property if you go out and look at it and make a va ^ tfie 
it—I say, such things as that are rightfully a Part ^ gtaf 
original cost of the property and should be allowe ^b0
in the capitalization of the company until the Par e to 
have put their money into the property have had a c 
earn that money out, with a fair return upon it.

“So I say if you take the records of a company 
date it was organized up to date and allowing a falt 1 (j0ll»f 
I would say a good, liberal rate of interest upon cVt ^ 
that went into the property up to date, deducting 1 ^altf 
you allow the difference between what the company üpoP 
took out in dividends and what it ought to have recei 
this basis, then the difference left over and above ^ 
of the physical property that you find to-day should ^ 
ed to stay in the capitalization until the company 
it out.

utility corporations upon easy terms, 
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 knowledge as 
to the terms such franchises should be granted upon, 
it took some years of experience in the operation under those 
corporations and under our modern conditions before those

And

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

tirefrom

fia1

aN6the v
all^'

earD



‘In other words, if the company is to be regulated now, 
as it often is in many instances where public service commis- 
sions are in vogue, and this public service commission, or 
the Public, says : ‘From now on you can earn a fair return 
uPOn the real value of your property, or upon some valua- 
ion’-—in other words, ‘You are not going to be allowed to 

Ptake excessive profits any longer, we are going to regulate 
from now on’—I say that under such conditions the com- 

Pany has a right, and has a right to demand, that it be
allowed 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 even from- this time on after the rate of return is agreed 
ttPon between the public body and the public corporation— 
CaH it six
hat six per cent, shall go into an amortization fund to gradu- 

y retire the difference between that real value of the 
etcPerty as it exists and this obsolescence, promotion fees, 
kj’’ which I have named, so that eventually the property will 

Paying a return simply upon the value of the physical 
Property performing the service.
^ Now if I make that clear, suppose that a company has 

°o,ooo worth of physical property to-day. Suppose it has 
has'Vn ^ ^as put in $i20,boo in real money, that is, on this 

SlS } have figured, say at eight per cent, from the time it 
There is a difference then of $20,000 that there is 

to represent at the present. I say, the company is

per cent, if you choose—that all over and above

Went in.
“«thing 
entitled ,
real T° earn a return upon that $20,000, in addition to the 

^alue of $100,000, at six per cent., we will say, and to 
Ue to earn it upon that, and all that it earns over that 

“OoTl06111' 8:0 ^nt0 a Innd to gradually retire the $20,-
a ret aVe mentioned, so that finally the property is paying
W-,v yrn sirnply upon $120,000 worth of property. The best 

y to do
arnount

c°ntin
six

that is gradually to increase the property to the 
°f the $20,000 by gradually putting that money into 

Physicalreal
property.”

”“1
^PROVEMENT OF PUBLIC HIGHWAYS ACT.

n The , 
peinent 
&tne 
Port

amendment to the Ontario Act to aid in the Int­
el Public Highways, will be of interest to en- 

The following are the changes which are of int­ers.
ance ■-_.
The sum of $ 1 ,000,000 is set apart out of the consoli­date^

ki&hway^611116 *un<* to *n the improvement of public 

Thfore Se® satd sum shall be addition to any sum hereto- 
Pr0Vid “Part for the like p pose, and shall be applied as 
Hig.]^ hy the Act to Aid in the Improvement of Public 
late ]vTay.S’ Passed in the seventh year of the reign of his 
6tents esty King Edward VII., 'chapter 16, and amend­
as th , Cret0j and subject to the same terms and conditions 

Sg set apart by that Act. 
the 2 of the said Act is amended by adding thereto

°'ving subsections :
(a> The council of every county in which road improve- 

are undertaken under this Act shall by by-law desig-
^Pts
“ate a;
to ap en£meer or some other competent person subject 
fc>a<] Sy°Va! hy Minister of Public Works to act as county 

(J,) ^r*ntendent under the direction of the council. 
l,ntil ° ffrant shaH be made to any county under this 

subsection a has been complied with.
Act

COtllPete c°unty road superintendent shall place some 
Xv0r]x- ,nt Person as foreman or inspector in charge' of any 
and jt 'r 1 it is impossible for him to personally oversee, 
*hat thc be the duty of the foreman or inspector to see 

(d) ^°rh is properly carried out.
Dlhej. ° member of the council of the county and no 

°f the council of any local municipality in the
tttc

county shall be appointed or act under subsections a or c 
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 be 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 
penditure upon, or in connection with, county roads or 
bridges for the next preceding calendar year, 
ment shall be in such form as the Minister of Public Works 
may direct.
statement at least once in a newspaper, published in the 
county town.
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

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, ox 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 à 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 1 st of January following, revert to the local 
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 Kim under this Act.

ex-

The state-

The treasurer shall forthwith publish the

The clerk of the county shall procure not

same.

mum-

t
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RAILWAY, TELEPHONE AND OTHER POLES.(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 ndt, 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 as 
other roads in the municipality.

When any highway leading to, or adjacent to any city 
or town separated from the county is widened, strengthened, 
reconstructed or otherwise improved or requires the expen­
diture of a grfeater 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 members 
of the couhcil 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 bf 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 statistics for the poles purchased during 1910 in 
Canada were obtained from the telephone, telegraph, elec­
tric light and power and electric and steam railways oper­
ating in Canada. Reports were secured from 559 com­
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 
electric railway companies 41, and telegraph companies 
four. Of these companies 283 operated in Ontario, 94 in 
Quebec, 39 in Nova Scotia, 35 in Saskatchewan, 27 in Al­
berta, 23 in New Brunswick, 23 in British Columbia, 17 
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 I1»' 
043,874, which was an increase of $546,822 over the value 
in 1909. The average cost of poles was $1.39 in 1909 an 
$1.33 in 1910. The decrease of six cents was due to an in' 
crease in the use of short cedar poles by telephone and 
telegraph companies.

62,

in

Cedar is the wood most frequently used for poles *n 
Canada, as it is practically the only Canadian wood growing 

convenient pole size which is cheap, easily handled an 
durable. There were 758,209 cedar poles purchased in CaD 
ada in 1910, or 99.2 per cent, of the total. Spruce, furnish 
ing 0.7 per cent, of the total, stands next in the list, having

One-tenth of

to a

increased in use 175 per cent, over 1909. 
per cent, of the total is made up of chestnut, larch 
Douglas fir.

and

expensN®The unspecified are, on the average, more 
because a small proportion of them belong to high length

ofThe 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 -not serve all townships equally, the county council 
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

classes and may include some treated poles. The 
larch has decreased from 14,401 poles in 1909 to 73 P°^eS^r 
1910. The increased use of spruce accounts partially 
this, but the difference is mostly due to the fact that a. ^ 
cal telephone company building through a larch district 
1909 in the West used larch poles entirely, but 
build lines in 1910.

use

may,

did D6t

thi5hitherto taken with unspecified, was 
All chestnut poles are imported from

-Chestnut, 
year separated.
United States.

In 1909 pole users were classified under three 
ings : (1) Telephone and telegraph; (2) steam roads; 
electric roads, power and light. It was found difficulty 
properly separate the first two, and in 1910 only tw0 , 
isions are made : ( 1 ) railways, telephone and telegr
and (2) electric roads, power and light. In 1910’ astjje 
previous years, the important class was that including _ 
railway, telephone and telegraph companies, which ^ 
chased 744,387 poles or 95.1 per cent, of the total nUTCl 
reported. The use of poles by these companies waS 
per cent, greater in 1910 than in 1909, the increase 
all in cedar.

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 
struction, improvement or maintenance of the county road 
or roads within such township.

head'

con-

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.

being

com
nie5’
,go9;

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

-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 taken in the College of Let­
ters and Science.

For bulletin, address F. E. Turneaure, University of 
Wisconsin, Madison, Wisconsin.

sumption by electric roads, power and light 
which used 113 per cent, more cedar in 1910 than in 
These companies bought 38,454 poles in 191°» 
cent, of the total.

1 cot11'
For the steam railway, telephone and telegrap” 

panics the average cost of poles purchased in "V^igh1 
$1.20 per pole; and for electric railway, power an

petor 4-9
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It requires from 175 to 200 years to produce the aver- 
cedar pole, which, if left unprotected, will rot and be 

This species, forming 99.2 per

c°nipanies, $3.98. The difference in these average prices 
lndicates the difference in the size or grade of the average 
Wles suitable for the purposes of the two classes of com­
plies.

age
useless in fourteen years, 
cent, of the total number used, grows entirely in the south- 

part of Canada. At present the yearly consumptionIn the shorter length-classes, as the 20-to-2S-foot class, 
'vhich composes 75 per cent, of the total number used, it is 
Seen that chestnut is cheapest, then cedar, larch, spruce 
a"d Douglas fir. This in itself would explain the great pop- 
P arity 0f ce<jar) for gives for the money more 

an any of the other native woods used.
The prices paid for poles range from $1.01 for chest- 
P°les 20 to 25 feet long to $7.39 paid for poles of un- 

Pecified species 41 feet and over. In general the value of 
|yes advances very rapidly, though not proportionately, 

lth increasing length. The one instance in the 31-10-35- 
°t class in which spruce poles were bought for 51 cents 

exPlained by the purchase of the poles in a locality 
N°va Scotia where woods have comparatively low value.

Cedar poles 
‘argest

eastern
far exceeds the annual growth. Under the present methods 
of exploiting the forest, cedar will become commercially ex­

it is absolutely necessary that some 
The easiest

tinct in a few years.
method be adopted to avoid this catastrophe.

is to adopt the general use of preservative treatment
service

means
to lengthen the life of cedar and to make other species, not 
naturally decay-resisting, available for pole

Untreated cedar poles, thirty feet long, cost, when the 
pole is in place, $7.00, and last on the average fourteen 

This is an annual cost of 71 cents per pole, allow-

use.nut

years.
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 

These poles have a life of seventeenis raised to $7.20. 
years, making the annual cost 64 cents per pole, or reduc­
ing the cost seven cents fier pole per annum, 
tank treatment is used, which consists in saturating the

in every length-class, and form the 
Spruce also is found in every class, 

Douglas fir were used over

appear
Proportion.

neÙher chestnut, larch 
30 ket in length.

the thirty-foot class cedar poles are more expensive 
th Canada than in the United States. Above thirty feet 
Us^ ^ecome cheaper. As seventy-five per cent, of the poles 
lha 3n ^anada are thirty feet or less in length, this means 
e c°napanies using poles pay more for them, on the av- 
— ^e> in Canada than in the United States, 
th nsers are paying no attention to preservative
cos °^S' which in reality increases still more the relative 
legThe pole-users of the United States, though paying 
thus '■^eir poles, treat them at a small extra expense, 

s ^creasing the life of the pole and decreasing the 
y cost.

but If the open-nor

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 10 cents 
less per pole than with untreated poles, 
servatives is both a saving of expense and a saving of the

The use of pre-

At present
Ca forests.

cent, ofSpruce, though at present forming only 0.7 per 
the total (5,524 poles being used in 1909) should receive at­
tention.

It is a tree which grows to useful pole size in 60 to 
, is cheap,, light and easily handled. The reproduc- 

It occurs naturally over large
y earl

otates • ,
sh ln i909, except in the 20-to-25-foot class.
ada ~len£th class the cost is 13 cents less per pole in Can- 
Can ,^n '•he 2Ô-to-3o-foot class they cost 35 cents more in 
feet than in 'he United States. In lengths of 31 to 40 
ttv. an<* over, spruce poles cost from 11 cents to 64 cents

100 years
Sfiruce poles cost more in Canada than in the United

In this
tion of spruce is excellent.

in Canada, and, under present conditions of logging,
kinds of

areas
is reproducing rapidly. It is adapted to many 
soil and the species is quickly propagated by seed. Un­
treated, the wood is not durable, but if treated it will last 

the naturally durable and more expensive speciesas long as 
used at present.

Preservative treatments will be of no particular bene- 
the lodgepole pine of the West, used chiefly for min- 

This species is of suitable pole

Per pole in Canada.
n I^Io poles were exported to the United States and 
countries to the value of $74,708. Imports into Can­

ing Cons'sted of 138,285 cedar poles worth $i39>486, mak- 
excess °I imports over exports of $64,778. 1 hese

the rte<^ cedar poles cost $1.00 per pole and belonged to 
pHo°t length class.

teeth,°^S’ as at present used in Canada, receive no 
The n Gainst decay in the parts in contact with the soil. 
®'r°WthSU^t *S t^lat moisture is drawn into the pole, fungus 
of ye 's supported and the pole is useless in a short term 
and J" This unnecessary waste may be done away 
by tre e cost per annum of a pole line may be decreased 
to inf at'n£ the poles with certain preservatives. According 
h,hite<?rinat'0n obtained from the Forest Service of the 
"s«d, States> 576,631 poles or i5-4 per cent, of the total 

received such treatment before use in 1909. 

ihctea '^°8, 10.6 per cent, received such treatment. lhis 
chein;^e "'''bin a year of nearly 50 per cent, in the use of 

3 Preservatives shows that the experiment is success- 
sho\vn" ^ar it is making poles less expensive. As has 
bom ’ ^ Per cent, of the cedar poles used in Canada are 
Purcfj ° to 4o cents per pole more expensive at the point °f 
't p^than similar sizes in the United States. Evidently 
chçan United States pole-users to use preservatives with

other
fit toada
ing timbers and props, 
size and occurs extensively on the mountain slopes of Al­
berta and British Columbia. As an untreated pole, it de- 

quickly in contact with the soil, lasting about five 
The tree grows tall and straight with very little

itn

cays
pro­ years.

taper and makes a well-shaped pole. Large quantities of 
this timber have been killed by fire.

standing thoroughly seasoned and in excellent con-
The sapwood is about an

The dead trees are
now
dition for effective treatment, 
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- 

the life of the poles to 20 years, an increase of 300 
their present life.

with

crease
per cent, over

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

fui and been

ap Mes.
It would, therefore, pay Canada much more 

'he annual cost of her more expensive poles by 
the life of the poles.

to 1
kn Sen

"Sth by companies erecting pole-lines.



Now let us examine what 
and what constitutes

an electrode is composed of, 
a good and bad electrode.1 The mix­

ture used in the manufacture of the ordinary electrode is 
anything but a complicated one, being simply some kind of 
carbon mixed with certain percentages of pitch and tar. 
■Uns, after being well mixed together, is moulded in some 
special apparatus to th desired form, and then baked in a

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.

It therefore occurred to me that as electric furnace 
practice is only confined to a very small percentage of the 
members of this society, and as there must be quite 
ber -who have never encountered electrode troubles, and who 
may not understand what benefit the society is getting 
from the above mentioned discussion on electrode losses 
that for these reasons a practical paper written on the sub­
ject of electrodes by one who has been in the business for 
a number of years might prove of some benefit to the mem­
bers as a whole.

a num-

Before going into the history of the electrode, let us 
first see what relation is has to the electric furnace. Put­
ting it in its simplest form, the electrode is 
furnace what the to the electric 

steam pipe is to the steam engine. In 
the latter case the steam or source of energy is carried to 
the engine in the pipe at a certain pressure, represented by 
pounds per square inch and the volume of steam by the 
number of cubic feet. To get more power, should the 
voume be increased the pipe must be ade larger in di­
ameter, in order to avoid frictional loss , etc. The same 
resuk could be attained, within a certain limit, by increas- 

g the pressure and allowing the volume 
same. In the case of the electrode, the 
of the steam

to remain the 
pressure and volume

sa,»umber of amperes with very little loss in volts, but as the
iTcrZ?ednCTSe’- the SeCti°n °f the eIectrode must also be 
elecTri ^ in V°lts Resistance in the
outnufnf Th feC°me Seri°US and considerably decrease the 
output of the furnace. As in the case of the steam pipe
the pressure in volts might be increased in order to get 
more power into the furnace, but electric furnace operation 
is generally controlled by the voltage, and 
the usual number of volts would 
of the furnace.

a variation from 
upset the good operation

* Read before the American Electro-Chemical Society 
on April igth 1912.

1 There are two classes of electrodes, the amorphous 
carbon and the graphite; it is the former to which I wish 
to draw attention, as graphite is prohibitive for ordinary 
furnace practice, owing to its high cost.

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

Correspondence and Discussion Invited

FURNACE ELECTRODES PRACTICALLY 
CONSIDERED.*

By R. Turnbull.

furnace in a non-oxidizing atmosphere. This looks sidP 6’ 
and when one looks back on the troubles and tribulati01*5 
experienced by technical men in electric furnace work °vef 
quite a number of years, due mainly to bad electrodes, 11 
seem-s strange that the secret of making electrodes wbi®^ 
would not break was not discovered long ago. 
electrodes were made from the very 
quite possible that amongst the first batch of electrod®5 
made some were equal in quality to the best electrod®5 
made at the present day. This was where the great di$ 
culty confronting the manufacturer lay, in his ability t0’ 
unintentionally, turn out a first-class electrode and a th®1 
oughly bad one at the same time and under exactly 
same conditions. Electrode-s made at the same time, undef 
the same conditions, and baked in the same furnace, batC 
shown in actual service as many different characteristics lC 
quality as could well be imagined, some giving excell®®1 
service whilst others simply went to pieces after being *D 
operation for a few minutes.

odBut g°. 
beginning, and it 15

As the electrode is to the electric furnace what tbe
well imag*°egasoline motor is to the aeroplane, one can ___ .

what a bad electrode meant to the operator of the elects 
furnace ; without the efficient gasoline engine the aeropla®*j 
would probably be unknown, and the same might be sal 
would be the case of the electric furnace without good deC 
trodes. "

In the early stages of electrode manufacture petrol®111,1 
coke was mostly employed, it being first of all calcined 10 
drive off all volatile matter. This was afterwards repla® 
by retort carbon, a kind of coke which is deposited in * 
retorts in gas works, and which is nearly pure caihe® 
Better results were obtained by the use of retort catb°® 
than with petroleum coke, and it was considered for a ti1® 
the only material with which a reasonably good electr® 
could be turned out. I have not sufficient data to enab e

ivere

e®

say when and where the first large electrodes 
made, but I should not be far wrong in saying that 
were first made by Dr. P. Héroult at his works in . 
France, some fifteen years ago ; at that time he made th® 
as large as 16 inches (40 cm.) square and 6 feet (i-8 10. 
long. Some of these first electrodes manufactured by ^_ 
were very good, and some very bad, and little if any 
liable data could be collected from his work. I should 
to say here, however, Dr. Héroult has not abandoned * 
field, he having established works in Niagara Falls, N' j 
where excellent electrodes are now being turned out, a® 
although the process used is different in some respects 
his original one, he is still working Jong the same ,in® 
His original process is still being used with good result5 
at Welland, Ontario, by Electro-Metals, Limited.

Now, what was the reason of so many failures to tfit 
out a good article in the early days, and why do nearly ^ 
electrode manufacturers, even those who have been hu 
short time in the business, turn out to-day a fairly satlS.j,at 
tory article? I think I am not far wrong in saying 
the main cause of failure was in the use of the wrong c 
bon material. Petroleum coke did not work well, and e s. 
trodes made from it crumbled to pieces in the ^uril3or,r 
Retort carbon made a better electrode, but as this 
modity was collected from gas works all over the w°® ^ 
homogeneous article could not be counted upon, and ^ 
made its use dangerous to the manufacturer, so fal J c0al 
liability was concerned. It was only when anthracite ^ 
came into use that real progress was made, and hh® 
kind of electrodes in use to-day are made from th1 aI]1 
terial. Ilardmuth, of Venisseux, France, was, 1 jarge 
not mistaken, the first to use anthracite coal on a tj,e 
scale, and for some time his electrodes were the best 
market. He was quickly followed by the German

me to
tbeV

re­
lût®
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the Plania Werke and Siemens. We are indebted to-day to 
the Plania Werke for the moulded screw, which enables 
electrodes to be joined together, thus doing away with the 
stub and machining of the electrode and the trouble of 
changing electrodes in the furnace. This screwed electrode

Thus there istend to attack and consume the electrode, 
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.

aPplies mainly to furnaces for the manufacture and refining 
°f steel. At the present time nearly all manufacturers are
Us’ug anthracite coal as the carbon base, and while elec­
trodes made by some manufacturers are superior to those 
made by others, this is mainly due to the different methods 
°f moulding the electrodes and preparing the coal employed.

FERRO-SILICON, FERRO-CHROME AND FERRO- 
PHOSPHORUS.much progress has been made in this industry in 

t*le last two or three years that perfectly satisfactory elec­
trodes up to 24 inches (60 cm.) in diameter and 7 feet 

1 m-) long are now being made, whilst only a few years 
nothing over 12 inches (30 cm.) square and five feet 

5 m.) long was satisfactory. No doubt still larger elec- 
r°<!es can and will be built, as electric furnaces are still 

Stowing in siZ6j an(] the time is not far distant when steel 
traces of 30 tons’ capacity, and operating with electrodes 
ree feet (0.9 m.) in diameter, will be as common as are 

Ur small 5-ton furnaces of to-day.
k* before closing this paper, I would like to give a few 

nts as to the best manner of employing an electrode in 
, er to ensure the best service and avoid the losses of 

*ch we have heard so much. Carbon, unlike metals, is 
he ett6r conductor hot than cold, and the hotter it is, the 
v er conductor it becomes. Carbon, however, even at a 
sibf heat, is still a poor conductor, and it is impos-
it f ac'ual practice to avoid some loss in the electrode 

e ' In all conductors, the longer the conductor, the 
th^ater '•he loss, but this loss can be lessened by increasing

trod p ç, .
ter^ ’ ’ and m order to avoid all losses to the greatest ex- 

Possible the current should enter the electrode at a

ferro-chrome, ferro-phosphorus, 
have been made in electric furnaces at Buckingham, Que., 
by the Electric Reduction Company, Limited. The furnaces 

not in operation during 1910. Ferro-silicon has also 
made in electric furnaces at Sault Ste. Marie, and at 

The electric furnaces operated by the Elec-
These

etc.,Ferro-silicon,(2.
ago
(1.

were
been
Welland, Ont.
trie Metals Company were in operation during 1910. 
furnaces, constructed some three years ago, 
furnaces of from 1,000 to 1,500 horse-power each, the daily

consist of four

production being from 5 to 8 tons.
The imports of ferro-silicon, manganese, etc., during 

18,900 tons valued at $464,741, or an average of 
The imports during 1910 were 17,699 tons

1910 were 
$24.59 per ton. 
valued at $411,536, an average of $23.25 per ton.

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 m 
1909, and 588,763 tons in 190S. In 1910 the production of 
open-hearth ingots was reported as 580,932 tons, Bessemer 
ingots 222,668 tons, direct open-hearth castings 18,085 tons,

there was an

Returns

of the conductor. This same rule applies to eled-
and other steels 599 tons ; compared with 1909 
increase in total production of 67,565 tons, or nearly 9 per

jt as near as possible to the point whqre it will leave it. 
du 5 ^U'te common practice to connect the metallic con- 
take°r t0 t*le Eea.d of the electrode, but this is a grave mis- 
4 to' aS ^°ss in volts in a long electrode will be from 
a j° depending on the current density employed, and in 
^oU]jnaCe where the operating voltage is 50 volts, this loss 
c°tts etlual to from 8 to i2 per cent, of the total energy 
0ue Urned- Electrodes should be held in the same manner as 
he hold a bar vertically in the hand, so that they can
nacea Cn at any point on their length, and in smelting fur- 
be S holder giving contact to the electrode should not 
As ^ any time more than 1 foot (30 cm.) above the charge. 
aHd k e^ectro<Ie wears away it is slipped through the holder, 
bUt 1 e Process g-oes on until it is finally taken by the head, 
currat n° time should the part of the electrode carrying the

cent.
Statistics showing the quantities of the principal mat-

have been obtained for theerials used in steel furnaces 
first time for the year 1910, and it may be of interest to 

The total quantity of pig iron used
of which

refer to these here.
in steel furnaces during 1910 was 690,913 tons:

produced by firms reporting, and 89,694 
The quantity of ferro-alloys used was 8,- 

used to the extent of

601,219 tons were 
tons purchased.
143 tons purchased. Scrap, etc., was
211,453 tons, being 140,913 tons produced by the firms re­
porting, and 70,540 tons purchased. Ores used included 

of manganese ore and 39,332
tons of limestone or dolomite flux were used

little over 600 mil-

tons of iron ore,1,317 tons 
while 144,110
7,461 tons of fluorspar. In Ontario a 
lion cubic feet ot natural gas were used, while in Nova

used at Sydney, of which a r€-Project more than 2 to 6 inches (5 to 15 cm.) from 
be (,° der itself. The losses, both of heat and energy, can 
th;s Ccreased by increasing the size of the electrode, but 
a CürCan be carried too far. The writer would recommend 

density of from 30 to 35 amperes to the square 
electr°i section (5 to 6 per sq. cm.) in order to keep the 
ti0ll °de as cool as possible and thereby prevent side oxida- 
8’Oo(flncI heat losses. 
tVoui(i,,ercentage of the total energy supplied to the furnace 

■>e required to keep the electrode warm.

the Scotia, coke oven gas was 
cord of quantity is not obtained.

Complete statistics of the production of rolled products 
and of manufactured steel have not been received, 
from seven of the largest producers show a production of 
blooms, billets, slabs, etc., of 628,10b tons, of which 580,- 

used by the producer for further manufac­

Re turns

533 tons were
and 47,567 tons sold to other rolling mills.

The production of rails was 399,702 tons, of rods 88 
456 tons, of bars 125,778 tons, of other rolled products 31,- 

The production of steel rails in 1909 was return-

VVith too large an electrode, quite a
ture

Anovifio bn portant point, the value of which is sometimes 
it js . c,d when considering the size of electrodes, is that 
tfian ,tCn advisable to use electrodes of greater cross-section 
feason ectr'cal necessity demands, but for a totally different 

'n some processes, for instance, the electrode when 
ture b *s surrounded to a certain depth by charge mix­
te^ at 'he surface of such charge mixture, and there- 
itiflaitl Sotne distance from the working end of the electrode, 

ablc gases are given off, and these burning in air

516 tons.
ed as 377,642 tons, and in 1908, 300,935 tons.

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* 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 to 
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

By F. A. J. FitzGerald.

At the twentieth general meeting of this society a paper1 
was presented describing an electric furnace experiment in 
which it was found that the heat losses were so great that 
the furnace was not 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.

;ids

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. m

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, 
is available as regards convection. When such data

S
Little information

SEE H"4T /ppBSE nias we

Fig. 2.

it was thought to be more immediately useful to determine 
by comparatively simple experiments what materials would 
give the minimum loss of heat. By such work a great many 
materials could be immediately rejected and those which 
gave gocd results would be more fully investigated.

The apparatus used in the experiments is shown in Fifk 
i. The furnace is constructed of the bricks under investi­
gation and is heated by means of a resistor of “Nichrome 
wire through which the current is passed. The' resistor is 
connected to the source of current through a rheostat s° 
that the rate of generation of energy in the resistor can be 
regulated, and means are provided for accurately measuring 
this rate. The method of making a test is to regulate the 
current so that a definite temperature is reached in the fur 
nace and then to continue heating until the temperature be­
comes perfectly constant. As a rule a single determinatic® 
takes several hours and the temperature is not consider6 
constant until the readings of the pyrometer show no var*a 
tion for at least two hours. When the temperature 
stant the rate of generation of energy in the resistor is °e' 
termined and this gives the rate at which heat is escap»li? 
through the furnace walls, neglecting what escapes by 
duction through the leads going to the resistor and throng

In nearly 3
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the wires of the pyrometer thermo-couple, 
cases four determinations at temperatures ranging 
2oo° to 9000 were made for each of the materials tested- ^

I rom the data obtained as described above, curves "e 
plotted in which the abscissas are temperatures and 1 
ordinates watts.

In Fig. 2 are shown the curves obtained with seV 
different bricks.

No. 2 is a fire brick of moderately good quality; 1 ^ 
is to say, it is not of any special make. It was the br’ 
used in constructing the furnace referred to in the P& 

mentioned above.1 The maximum temperature reach 
the brick testing furnace was 8oo°.

K /»•
V0r+,co/ 5«.cy,e^ -g

have on these various causes of heat loss are examined and 
an attempt made to calculate probable losses the results 
usually most unsatisfactory, 
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.

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

etalare
On the other hand it is- still

1 Ibid.



°I tli V,’ N°. 9 is that for an ordinary red building brick 
c«ea‘ «in Q, Pest nd. It is seen to be the best insulator 

Ceht. ]e°s t*1’s lo the heat losses being as much as 34 per 
^efatur„ rlhan those for the fire brick (2) at a furnace tem- 

r,re of 800°:
tlCsia hr-1. ^T°" 10 shows the results obtained with a mag-

^ his was of a standard kind made of brown
and Dot the Grecian magnesia variety.

aEl
^1 9oq) IOthemital & Metallurgical Industry, Vol. VI.

1 The 6 38a-
Se Transactions, Vol. 20, 89 (1911).

■No. 4 is the curve for a silica brick. It is interesting 
to 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 
terminations3 which show that the heat conductivity of 

silica is 0.0020 and of fire brick 0.0042.”1 
It appears, however, that in spite of its low heat con- 

ctivity this particular silica brick is not a satisfactory in- 
ator. The maximum temperature reached with the silica 

rick was 670°. The heat loss here was 36 per cent, greater
an with the fire brick. It is not very safe to theorize as 

to the cause of this phenomenon, but it looks as though the 
tation from the surface of the silica brick is very much 

fer^ater limn from the ordinary fire brick.
nces due to the nature of the radiating surface is not
surprising if a familiar household phenomenon is con- 

sidered,

The vast dif-

viz., the great difference in the rate of cooling of 
common black iron kettle and the polished silver tea pot. 
No. 6

tile

hi 11 ' u was obtained from an alundum brick, one of the 
t 1 y refractory ones made by the Norton Company. The
iransmissio 
.Maximum
57o°.
factories 
to have

n of heat was so rapid with this brick that the 
temperature obtained in the furnace was only 

This illustrates well the value of such alundum te­
as crucibles, muffles, etc., where it is desirable 

as efficient transmission of heat as possible.
The • ^ *s t^le curve f°r a brick made of silicon carbide, 
in 5. is pure silicon carbide, that is, no bond is used 
wit^akin^ it- The transmission of heat is extremely good 
in rl t^1*s krïck so that the maximum temperature reached 
the fiC ^Urnace was only 420°. Comparing this brick with 

e brick (2) when the temperature in the furnace was 
is ^2°°) ’t is seen that the rate of escape of energy

watts and 300 watts respectively, or more than three 
great in the case of the silicon carbide brick.

No.

the
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Fig. 3.

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, 
in the case of the special insulating brick the heat losses 
are reduced 68 per cent.

Here it will be observed that

l
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j■■

:: :::1
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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.

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 prepared 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, 
incoming engineer should add to the reduction required for 
stopping enough to fully apply the brakes, and the brake-

The

* Abstract of a paper read at the December meeting of 
the Western Railway Club, Chicago.
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Tbeii

The following is the text of the new Act 
Surveys and Plans of Land in Certain Cities and
Suburbs, passed by the Legislature of Ontario :

and sub'

of a
of the survey and subdivision, any tract of land ly'vaS t 
in or within five miles of a city, having a population 0 j 
less than 50,000, he shall submit a plan of the Pr0^. 
survey and subdivision to the Ontario Railway and

Where any person is desirous of surveying 
dividing into lots with a view to the registration

cipal Board for its approval.
The Board shall have authority before appr°v'n^

madethe proposed plan to require such changes to be
it as the Board may deem proper as to :—

test on several freight trains at the summit of a mountain 
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- 
efficient brakes, based on such test. The tests consisted of 
charging to 70 lbs., making a service reduction of 15 lbs.

Tons per Good 
Brake by Test.

Standing. Thermal.
42.6 
45.0
40.7

Per Cent Good 
Brakes by Test. 

Standing. Thermal.
68.8

Cars per 
Train.

6197-7 
91.o 

100.0 
98.1

59-5
5654-675.0
5860.0 67.6

77.653-7 5442-5
98.1 52.8 43-8 8-1.5 53
96.4 5653-5 41.7 75-o

61.288.9 67.2 46.2 55i

and rapidly examining for any brakes failing to apply °r 
leaking off and incorrect piston travel. To show conclusively 
the oversights of the ordinary terminal brake test the in- 
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 on6 
with “normal” wheels; that is with a good brake. In addi' 
tion to showing the -results in percentage, they are given 
in “tons per good brake,” derived by dividing the train 
tonnage by the number of good brakes.

TheThe first train was a test train and had 2,501 tons, 
other six were regular trains and ran from 2,252 to 2,3^7 
tons, averaging 2,286 tons. Each train had a considerable 
percentage of foreign cars. No tests of or repairs to re­
taining valves were made.

The big returns from good brakes are mainly concealed’
theyconsisting of the more expeditious train movement 

make possible and the avoidance of accidents, neither 0 
which can ordinarily be shown in dollars and cents. Their 
observable expenses, consisting of initial cost, maintenance’ 
flat and cracked wheels and delays to car-s and trains 
brake testing and repairs, are so readily seen and tabulate 
as to generally render even more obscure their great but 
intangible credit account. The pressing need is for a 
accurate and practical appreciation of the fact that S°° 
brake maintenance is economy and for better directed eff°rts 
toward improved brake maintenance with a minimum 111 
crease in time and money spent. In this the active c°^
operation of the yard master and the superintendent will a 
greatly. Too often their efforts are directed toward sho"

brake 
result5

mot®

ing why trains cannot be held or switching done for 
work, rather than how to accomplish the desired 
with the least delay or additional switching.

THE CITY AND SUBURBS PLANS ACT.

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 not 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 repairing 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 repair 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 lèaving cylinders and 
auxiliary reservoirs loose on the car is to insure leaky pipes. 
The same result follows if the brake pipe and retaining 
valve 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 examine the retaining valve weight and clean 
the case and small vent port, 
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.

Until these and other details

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, 
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

It is not sufficient

THE CANADIAN ENGINEER620 Volume 22.
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^a) The number and width of the roads
(b) The direction in which the roads and streets are to 

11111 and their location ; and
(c) The size and form of the lots.
Nothing in clause (a) shall authorize the laying out of

aQy road

These districts will be$2,500 per year, the latter $1,000. 
so arranged as not to conflict with the work of the municipal

or streets ;

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.or street, less than 66 feet in width.

*n determining as to the suitability of the proposed 

or as to the desirability of any change in it, the Board 
m , ,e land lies within the city shall have regard to 
lecat'11^ subdivision and roads and streets and their 
run °n and width, and the direction in which they are to 
ty, .* conform as far as practicable with any general plan 
C'tyC. has been adopted or approved by the council of the 

ln accordance with which it is contemplated that the 
and suburbs shall be laid out or the re-arrangement of 

the ftreets and thoroughfares shall be effected, and where 
and is situate without the limits of the city, the Board

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.

'plan
wher

PERSONAL.city
the

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.

&hali have
(a) The
(b) The

regard to
proximity of the land to the city ;
probability of the limits of the city being ex- 

50 as to include it ;
(c) The

tended

tareg securing of driveways and adequate thorough- 
, COnnecting the city and the outlying districts ;

, Making the subdivision and the roads and streets 
eir location, and width, and the direction in which 

So g/16 to run, conform as far as practicable with any plan 
°r an P 6c* or approved or if no such plan has been adopted 
Wbich’l^0Ve^ Wltb the plan on which that part of the city 

les nearest to the land is laid out.

and
they

Ns kg ^an °f any such land shall be registered unless it 
®T°Va] 6I1- apProved by the Board and a certificate of its ap- 
°r the S1^net^ hy the chairman or a member of the Board 
dovvy Sccretary is endorsed on the plan, and no lot laid 
by a °n a plan, not so approved shall be sold or conveyed 
laid dov SCr^t*°n ^rrtairrrng

Notice 

Plan, 
y in

ha 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 
Algo ma Central Railway, 
construction of the Temiskaming and Northern Ontario, 
and had been from coast to coast on both sides of the 
border in railroad construction.
York. He leaves a widow and one son. He was 64 years 
of age.

any reference to the lot as so
n or to such plan. He was also prominent in the

°f an application to the Board for its approval 
shall be given to the corporation of the munici- 

of tfig "hich the land is situate and to the corporation 
heard and all parties interested shall be entitled to be
the anc* maybe represented by counsel at the hearing of 

^PPheation.

a
Palit

He was buried in New

A0h°°Py tbe plan shall accompany such notice, 
he fUed'leCti0ns t0 lhe plan shall be stated in writing and 
deliVer Wlth the secretary of the Board within 21 days after

BOARD OF GOVERNORS OF THE UNIVERSITY 
OF TORONTO.

notice and plan.
fhall k^0 Ejection is made within that period the applicant 

entitled to have the plan certified as approved, un- 
Board

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.

If

!ess
thedite=ted,

^Paieip r|^s °f the Board shall, if required by the council or 
aPd By objecting to the plan, take place at such time 
h°tiCe t^c I11 the city nearest to the land, as the Board, by 
reilUestj tbe applicant and to the clerk of the municipality 

Pff the same, appoints.

of its own motion shall have otherwise

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 the Presi­
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.

engineering notes.
ti ^Qvin ■
k abh a Ce of Ontario.—Under the provision of the Public
<*lth j Ct’ tbe Provincial Government will organize seven 

tw0 £ Stricts.
P ^ th.f*
^Qfg'ian sParsely settled districts stretching across from 
atran8ed ay to the Ottawa River, and the remainder so 
h°Puiat;o as to produce the best results, having regard 
°atte.eil n an<I natural conditions. This will mean in all 

atlc* SevPp ‘ ari6d appointments—seven district health officers 
inspectors, the former to receive a salary of

Two of these will be in New Ontario,

to
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ANNUAL MEETING SOCIETY OF CHEMICAL 
INDUSTRY.

CANADIAN TECHNICAL SOCIETIES
ALBERTA ASSOCIATION OF ARCHITECTS.—President, G. M. Lan6 

Secretary, L. M. Gotch, Calgary, Alta.
ASSOCIATION OF SASKATCHEWAN LAND SURVEYORS.—Preside111, 

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

Murchy ; Secretary, Mr. McClung, Regina.
BRITISH COLUMBIA LAND SURVEYORS' ASSOCIATION.-Preside* 

W. S. Drewry, Nelson, B-C. ; Secretary-Treasurer, S. A. Roberts, Victoria,
BUILDERS’ CANADIAN NATIONAL ASSOCIATION—President, B' 

Nesbitt ; Secretary-Treasurer, J. H. Lauer, Montreal, Que.

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. Neighom, 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.

flc

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

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

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

Ryers°nCANADIAN ELECTRICAL ASSOCIATION.—President. N. W. 
Niagara Falls Secretary, T. S. Young, Canadian Electrical News, Toronto-

Va*1'CANADIAN FORESTRY ASSOCIATION—President, John Hendry, 
couver. Secretary, James Lawler, Canadian Building, Ottawa.

Gene
surer*CANADIAN GAS ASSOCIATION.—President, Arthur Hewit, 

Manager Consumers’ Gas Company, Toronto ; J. Keillor, Secretary-Trea 
Hamilton, Ont. ^

CANADIAN INDEPENDENT TELEPHONE ASSOCIATION.—Prefi, 2l 
W. Doan, M.D.. Harrietsville, Ont. ; Secretary-Treasurer, Francis DagS' 1 
Richmond Street West, Toronto.

THE CANADIAN INSTITUTE.—198 College Street, Toronto. Pres 
J. B. Tyrrell; Secretary, Mr. J. Patterson.

ide"*'

CANADIAN MINING INSTITUTE.-Windsor Hotel, Montreal. Prem,‘teL 
Dr. A. E. Barlow, Montreal ; Secretary. H. Mortimer Lamb, Windsor ** 
Montreal. .o0(

CANADIAN PEAT SOCIETY.—President, J. McWilliam, M.D.,L9.ndiotf, 
Ont.; Secretary-Treasurer, Arthur J. Forward, B.A., 22 Castle Bui 
Ottawa. Ont.

THE CANADIAN PUBLIC HEALTH ASSOCIATION—President. ^ 
Charles A. Hodgetts, Ottawa ; General Secretary, Major Lome Drum, Ott<

et*0‘

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. Secy, W. F. Allen, 75 Church St., New York.

INTERNATIONAL RAILWAY FUEL ASSOCIATION—May 22nd-25th. 
Annual Convention at Chicago, 111. Secy., D- B. Sebastian, La Salle St. station, 
Chicago.

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 ASSOCI ATION.-Second Annual Meeting 
to be held in Toronto, Sept. 16, 17 and 18.

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

CANADIAN STREET RAILWAY ASSOCIATION—President, D. McDo^ti 
Manager, Montreal Street Railway; Secretary, Acton Burrows, 70 Bond 
Toronto.

jjdi

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

CENTRAL RAILWAY AND ENGINEERING CLUB—Toronto. Pre®Sa? 
G. Baldwin ; Secretary, C. L. Worth, 409 Union Station. Meets third 1 
each month except June, July and August. *

DOMINION LAND SURVEYORS.—President, Mr. R. A. Belanger, Ot» 
Secretary-Treasurer, E. M. Dennis, Dept, of the Interior, Ottawra.

EDMONTON ENGINEERING SOCIETY.—President, J. Chalmers : seC 
ary, B. F. Mitchell, City Engineer’s Office, Edmonton, Alberta. g.

ENGINEERING SOCIETY, TORONTO UNIVERSITY—President. J' 
Ritchie ; Corresponding Secretary, C. C. Rous. gf

ENGINEERS' CLUB OF MONTREAL.-Secretary, C. M. Strange, 9 Be* 
Hall Square, Montreal. .

ENGINEERS' CLUB OF TORONTO-96 King Street West. Prf.!eni^ 
Willis Chipman ; Secretary, R. B. Wolsey. Meeting every Thursday 
during the fall and winter months. tfapP'

INSTITUTION OF ELECTRICAL ENGINEERS—President, Dr.®'jjtarf- 
Secretary, P. F. Rowell, Victoria Embankment. London. W.C. ; Hon- 3 
Treasurer for Canada, Lawford Grant, Power Building, Montreal, Que-

INSTITUTION OF MINING AND METALLURGY.—President, B of 
Taylor; Secretary, C. McDermid, London, England. Canadian n?em jvïiHer 
Council :—Prof. F. D. Adams, J. B. Porter, H. E. T. Haultain and W* 
and Messrs W. H. Trewartha-James and J. B. Tyrrell.

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

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

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

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

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

VICTORIA BRANCH—Chairman, F. C. Gamble; Secretary, R. W. MacIntyre ; 
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.

sM°k6'

et'
MANITOBA LAND SURVEYORS.—President, George McPhUHP8 ■ Se° 

ary-Treasurer, C. G. Chataway, Winnipeg, Man.
NOVA SCOTIA MINING SOCIETY.—President, T. J. Brown, Sydney 

C. B. ; Secretary, A. A. Hayward.

nine6'

J.NOVA SCOTIA SOCIETY OF ENGINEERS, HALIFAX.—President^e,
MacKenzie; Secretary, A. R. McCleave, Assistant Road Commissions
Halifax, N.S. s\â^l

ONTARIO PROVINCIAL GOOD ROADS ASSOCI ATION.—p^,hitby; 
Major. T. L. Kennedy; Hon. Secretary-Treasurer, J. E. Farewell* 
Secretary-Treasurer, G. S. Henry, Oriole. eié^'

Booth'

MUNICIPAL ASSOCIATIONS
ONTARIO MUNICIPAL ASSOCIATION.—President, Chas. Hopewell, 

Mayor, Ottawa; Secretary-Treasurer, Mr. K. W. McKay, County Clerk, St. 
Thomas. Ontario.

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

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

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

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

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

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

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

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

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

T. B- SPONTARIO LAND SURVEYORS’ ASSOCIATION —President.
Toronto; Secretary, Killaly Gamble, 703 Temple Building, Toronto-

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

PROVINCE OF QUEBEC ASSOCIATION OF ARCHITECTS 
J. E. Ganier, No. 5. Beaver Hall Square, Montreal.

REGINA ENGINEERING SOCIETY.—President, A. J. McPherson,
Secretary, J. A. Gibson, 2429 Victoria Avenue. Regina. t t

ROYAL ARCHITECTURAL INSTITUTE OF CANADA.-Pres.^5. 6^ 
Baker. F.R.I.B.A., Toronto, Ont. ; Hon. Secretary, Alcide Chausse, N 
Hall Square, Montreal, Que.

ROYAL ASTRONOMICAL SOCIETY.—President, Prof. Louis B. 
Toronto; Secretary, J.R. Collins, Toronto.

SOCIETY OF CHEMICAL INDUSTRY—Wallace P. Cohoe.
Alfred Burton, Toronto, Secretary.

UNDERGRADUATE SOCIETY OF APPLIED SCIENCE.
VERSITY.—President, J. P. McRae ; Secretary, H. F. Cole. -At*

WESTERN CANADA IRRIGATION ASSOCIATION-—Presiden » 
Pierce, Calgary; Secretary-Treasurer, John T. Hall, Brandon, Man. cretar't 

WESTERN CANADA RAILWAY CLUB.—President, R. R- Ni«'dnbay, ‘*c‘ 
W. H. Rosevear, 115 Phoenix Block, Winnipeg, Man. Second Mon 
June, July and August, at Winnipeg.

.-Secte»*'
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CONSTRUCTION NEWS SECTION
Readers will confer a great favor by sending in news items from time to time. We are particularly eager to get notes 

regarding engineering work in hand and projected, contracts awarded, changes in staffs, etc.
Printed forms for the purpose will be furnished upon application.

PLANS AND SPECIFICATIONS ON FILE. Selkirk, Man., bridge, Gunn’s
Creek ..........................................

Stratford, Ont., bank building. .May 6. 
Toronto, Ont., Dundas Street ..May 7. 
Vancouver, B.C., pumping en­

gine, hose wagon, etc..............May 2.
Vancouver, B.C., water pipe and

gate valves .......................
Varna, Ont., drainage work ..May 15. 
Vernon, B.C., diesel oil engine.May 10.

May 7. Apr. 18. 
Apr. 25. 
Apr. 25.

Apr. 11.

60

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

62
72

60Noted in issue of
.............. (S.) 4-4
.............. (S.) 4-11
.(P. & S.) 4-18

4-30 Tunnel sewer, Edmonton, Alta.
4-30 Trunk sewer, Edmonton, Alta.
4- 30 Subway, Moose Jaw, Sask. . ..
5- 10 One diesel oil engine, Vernon, B.C...............(S.) 4-25
5-15 Reinforced arch bridge, Guelph, Ont... (P. & S.)
5-29—Water works, sewerage and electric light

systems, Melfort, Sask.
(Saskatoon plans and specifications are on rde at The 

Canadian Engineer Office, 820 Union Bank Building, Win­
nipeg).

May 15. Apr. 25. 
Apr. 25. 
Apr. 25.

62
62
72

5-2

(P. & S.) 5-2
TENDERS.

Arkona, Ont.—Tenders for the erection of the 
Baptist Church, plans and specifications of which may be 
bv applying to W. J. George, Arkona, will be received by the 
Secretary, R. Crawford, up to May 10th, 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 ronnecton with 
the erection of a Masonic Temple, Guelph, 
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.

Guelph, 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 feet. J. Hutcheon, city engineer. 
(See advt. in Canadian Engineer.)

Arkona 
seen(Melfort plans and specifications are also on file at The 

Canadian Engineer Offices, 820 Union Bank Building, Win- 
nipeg, and B33, Board of Trade Building, Montreal).

TENDERS PENDING.

In Addition to Those in this Issue.

Further information may be had from the issues of The 
Canadian Engineer referred to. Tenders 
Place of Work. Close.
Arborg, Man., school house ....May
Berlin, Ont., sewer pipe ............May 1.
Calgary, Alta., timber structures May 15.
Calgary, Alta.,
r , tures .............................................
calgary, Alta., designs for aque-

duct .............................................May 1.
Cxeter, Ont., water pipes, etc. ..May 6.
CXeter, Ont., sewer pipe ............

0rt William, Ont., garbage
P incinerator ...............................

redericton, N.B., school build- 
P ins:, St. Mary’s Reserve ...May 2. 
ijnelph, Ont., laying tracks ....May 3.
^nlsborough, 
t , fittings
. pbret, Sask., school house.. .May 31. 

ntle Pines, Sask., school house,
>_ etc...........................................
. °ose Jaw, Sask., paving 

uncey, Ont., alterations to In- 
0 dustrial School ....
Q^ngeville, Ont., bridge 

tawa, Ont., pumping machin-

Q^awa, Ont., dredging ...........
q. axva, Ont., road machinery ..May 6.
0ttawa. Ont., dredging ............... May 13.
0 awa, Ont., steel tug ........... Apr. 22.

''’a Ont., designs for
ment ....... .......................
Wa, Ont., fishing protection 

p0t vessel ................. ........................
,°f Quebec, Que., proposals

I‘Q;/0r drydock ..............................
1 Grey, B.C., plans for uni-

K ver ity ......................................
’Jm, Sask., electric supplies,

Sask eCl 6 t0 9...............................
2ato°n, Sask., superstructure

San]t3y Street subway .................
. Ste. Marie, Ont., widen-

k lower entrance channel- 
Way

Issue of. Page. 
Apr. ii.
Apr. 25.
Apr. 18.

Plans and591.
61
76

concrete struc-
May 1. Mar. 28. 70

Feb. 22. 
Apr. 25. 
Apr. 25.

70
72

May 10. 72

May 15. Apr. 18. 74

60Apr. 18. 
Apr. 25. Hamilton, Ont.—Tenders will be received up to Thurs­

day, May 30th, 1912, for supplying the
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

(See advt. in

72
N.B., post office cor-

62May 6. Apr. 25. 
Apr. 25. 61

60 the City Engineer. S. H. Kent, City Clerk. 
Canadian Engineer).

Apr. 4. 
Apr. 25.

.May. 6. 
..May 15. 72

Hamilton, Ont.—Tenders will be received by Geo. H. 
Lees, Mayor, up to May gth, 1912, for the several works re­
quired in the erection of a public comfort station under 
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 Parlctt, 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, 
no Dundas Street, London, until noon of May 4th, 1912. 
Plans and specifications at the County Engineer’s office, 
County Buildings, city.

60May. 1. 
.May 6.

Apr. 4. 
Apr. 25. 61

May 14. 
May 6.

Apr. 25. 
Apr. 25. 
Apr. 25. 
Apr. 25. 
Apr. ii.

70
62
62
62
60

monu-
Apr. 18. 60Oct. 1.°tta

Apr. 18.June 17. 74

60Apr. 18.July 2.

60Feb. 7.■ July 31. 

May 15. 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, Murphv and Underwood, 
engineers. Bottomley Block, Saskatoon, Sask. (See advt. 
in Canadian Engineer.)

Apr. 11. 

Apr. 18.

72

76May 17.

60Apr. 18.May 10.
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Bird’s Roll Man , of one electric locomotive with accessories 
compLtt and one electrically-operated shovel with aocejsones

complete. Specifications, etc, may e 0 _ Street M.
City Light and Power Department, 54 King Street.

Board of Control Office, Winnipeg.of the 
Peterson, Secretary,

CONTRACTS AWARDED.

Battleford, Sask.—The Western Pavers, Limited, Saslta-

zï'sxxæx stissrsrç&r”
Brandon, Man__The work of construction on

winns of the new asylum will be carried out by mi. Jy“" 
Claric who also has the contract for the main building, which 
will soon be completed. The addition will be the same height 
rs the rest of the new building, and will cost over $:oo,ooo

Fredericton, N.B.—The Fredericton & Grand Lake Co a
& Railway Company have signed a contract with j
A E Trites & Son for the construction of the Cibson ai 
Minto Railway. The contract calls for the construction 
r road between Gibson and Minto, a distance of 31 miles, 
and also for the construction cf the masonry ,tur 1
the several bridges on the line.
itures of 2nbreidg:s 1 X'cost of the railway, including 

bridges, will be $650,000. .
Kenora, Ont.—The contract for the installation of the n 

electrical unit in the power-house has been awarded to Mess • 
Allis-Chalmers-Bullock Company of Montreal. The contract 
amounts to $25,000.

Ontario. Contractor, H. G.N.B.—Wharf :l.ameque,Little
Beresford, of St. John, N.B. . ,

Moose Jaw, Sask.—The contract for laying about 96,000 
18-inch steel water pipe has been awarded,^on^1 feet of . „

complete^and the° other S'To’ the^Moose °Jaw ConsUuc- 

Company, Limited, at 94=. per lineal foot complete, 
er 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 
Boving Company, Limited, 164 Bay Street, Toronto. Price, 

S Walter J. Francis and Company, Consulting
$4,075.
EUgMoose Jaw, Sask—Contracts for supplying and erecting 
two prime mover equipments, transmission equipment and 
accessories for headworks pumping station at Caron, h « 
been awarded to the Canadian Fairbanks-Morse Co., Ltd., 
Montreal, their price being $8,755-

Moose Jaw, Sask.—Supply of various valves and fitting 
for waterworks installation : Contractors, Messrs Drummond, 
McColl & Co., Montreal, Que., unit prices total -mounts
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 
tion, Chicago, 111., 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, $30.972 ; Gow n 
& Potts, $32,950; and Navin Bros., $31,500. Th® ,We.t 5t. 
Building Company received the contract, which includes heat 
ing and all other necessaries.

Moose Jaw, Sask.—Contract for the supply and deliv 
of sewer pipe and specials f.o.b. cars, Moose Jaw, has b 
awarded to the Dominion Sewer Pipe Co. Swansea; P 
$1,17.85. Other bidders were: The Ontario Sewer Pipe Cm, 
Mimico, $5,500; Messrs. Whitlock & Marlatt, Moose J 
$5,555 ", Saskatchewan Glass & Supply Co., city, $5’ 59' ry 
Astrid S. Paving Co., Chicago, $5,677-50", Toronto Pottery 
Co., $5,865 50.

THE CANADIAN
60

Province of New Brunswick.—The Department °f Public 
Works Fredericton, will receive tenders for the rebuilding 
Lane’s Creek arch bridge culvert at Upper Woodcock, Carle- 
ton County. The tenders are to be in by May 20th next.

N.™ Battleford, Saak-Tender^mu be recehed^by .he
SSjSSSSvetX foMhe following, vi,

Contract H, furnishing and erecting boiler, May 15th. 
Contract J, furnishing and erecting 750 horse-power 

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

and equipment, May 15th.
Plans and specifications may be seen 

engineers Toronto and Winnipeg, and at the town 
Ncmth.6Battleford. J- Griese, Esq Mayor. H. W. Dixon, 
Secretary-Treasurer. Chipman & Power, Engineers.

steam

at the office of the 
hall,

Ottawa, Ont.—Tenders for the construction of a Public 
Building at Wallaceburg, Ont., will be received a ® "
par.tme.nt of Public Works, Ottawa, up to 4 p.m °n Wed 
dav Mav 13th, 1912. Plans, etc., at the Post Office, London, 
Ont ; Post Office, Wallaceburg, Ont., and at *6 office of R. 
C Desrochers, Secretary, Department of Public Works,

Ottawa.

Tenders dose on May 29th. Canadian manufacturers will 
forward offers by mad which leaves San Francisco on May 
ist Rails and fish plates are to be of open hearth steel, a 

to he delivered at Fremantle and Port Augusta. The 
rails arc to be 80 pounds to the yard mostly, but a small por­
tion is to be 60 pound rails.

Ottawa, Ont.—Tenders will be received by the secretary, 
t, r iwrochers Dept of Public Works, until May !3th,

and Nigger Islands.
R pSlkWor£C0«LteuTt^

*5th. «91.2, for/r0ltirnm.rlTnoraieat 'woodVnT Verduucs,
Specifications, etc., at the office 

of the Dept, of Public Works, Ottawa.
Owen Sound, Ont.—Tenders for a concrete dam at Inglis 

Polls will be received up to noon, Monday, May 13th,
Tt the office of the Wm. Kennedy & Sons, Ltd. Owen Sound, 
at which place plans and specifications are to be seen.

Owen Sound, Ont.—Tenders will be received up to 
of May 9th, 1912, for all trades required in the erection of a 
Public Library Building at Owen Sound. Drawings, rtc , 
may be obtained at the Architects, Forster & Clark s office. 
J. H. Packham, Chairman of the Board.

— Tenders will be received by the City 
of Mav 5th. 1912, for the çon- 

stand-by tank, pipe lines 
Copies of

noon

Regina, Sask.
Commissicners un to noon
struction of two filter beds, one .
connecting with the various parts of the vtorks 
plans and specifications may be had from J. M. Ma Ka>, 
chief engineer, trunk sewer works, Regina.

Saskatoon, Sask.—Tenders will be received by the City 
Commissioners up to noon of Tuesday, June gth 1912, fo 
the complete installation (including all buildings) of a 70 
ton per 24 hours incinerator plant, and the operation of the 
same for a period 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 Bav docks. Plans of location, etc., may be ob­
tained af the office of the Toronto Harbor Commissioners, 76 
Adelaide Street West. F. S- Spence, Acting Chairman.

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 gans and spec fi- 
cations mav be seen at the office of Ceo J. G. Jarrett, areni 
tect, Weyburn, and at the Builders’ Exchange in Regina afid 
Winnipeg.

Winnipeg, Man.—Tenders, separate, will be received by 
the Chairman, Board of Control, up to noon of May ' 5th, 
1912, for the manufacture and delivery at the city gravel pit,
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Roads built with Tarvia X in 1909.Mount Pleasant Cemetery, Toronto-

Two Years’ Trial in Toronto
cent, grade and if ordinary macadam had been 
used the surface would be raveled and worn 
out long ago. The best demonstration ot 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 :

rrtHE above roadway in Mount Pleasant 
Cemetery, Toronto, was built with 
“Tarvia X” in 1909. The photograph 

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

was

February 15th, 1912*

Dtar f‘wish to let you know we will require “ Tarvia X " to build about 6500 yds. of road this year about

the em\of Ju y ar£ tveii P*easec* with our Tarvia roads. The first that were made in 1909 have
stood the test of traffic and heavy loads up to 16 tons—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. (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 reads.

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.

The Paterson Manufacturing Co., Limited
MONTREAL

The Carritte-Paterson Manufacturing Co., Limited
ST. JOHN, N.B.

WINNIPEG VANCOUVERTORONTO

HALIFAX. N.S.
■nés1
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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, 
10-ft. walk, 18c. ; 6-ft., 5-ft., and 4-ft walk, 15c.

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 i alls 
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 :—

1, __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, —Was can a Trunk Sewer Contract No. 2,
Broley & Dicken, of Ferme, 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.

Contractors, Warren

Messrs.

Upper Salmon River, N.B.—Pier:
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 If-nchmg 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 nv, Limit-
contract for supplying a 50-h.p. 

delivered f.o.b. city yards ated, of Winnipeg, have 
gasoline traction en; 
$3,350. double end asphaltWinnipeg, Man.—Supply of ten 
wagons, to be delivered f.o.b. cars, city yards; 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 m the company 3 

yards in North Transcona.new

RAILWAYS—STEAM AND ELECTRIC.

month orCalgary, Alta.—A report states that within a 
two work will be started on the building of a railway to the 
property of the Alberta and Canada Iron Syndicates, 25 mil s 
west of the town of Okotoks, and when the railway is com­
pleted, a great smelter and a 400 ton stamp mill will ne 
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 twenty 
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 tram 
cannot leave Hull or Ottawa before the conductor has ob- 

staff which is locked and unlocked by electrical 
Only by deliberately ignoring the system could 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 Miroto Railway during 
the season now opening. ' . ,

Sir Thomas Tait, as president of the Fredericton and 
Grand Lake Coal and Railway Company, is signing the con­
tract with the Provincial Government, and the work has been 
offered to Messrs. A. E. Trites & Son, and will be, it is ex­
pected, accepted by them.

tained a 
means.

Northern Ontario.—The T. & N. O. Commissioners have 
placed an order for a gàs-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 
consideration of their request for line extension from the 
management of Niagara, St. Catharines and Toronto Electric 
Railway.

Western Canada.—Revision of existing grades and 
veys for double tracking the Canadian Pacific main line be 
tween Vancouver and Calgary, a distance of ovfr 6°o mJjes, 
are now under way. The work is “L ckar®f °.f ‘r ; 
teed, former general superintendent of the British C 
division, who has established headquarters at Kamloops,
B.C.

sur-

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 Pails 
power scheme.

Province of Quebec.—A notice has been sent out 
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 “as 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 woooen poles.

from

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 ha's 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- 

fill for the clear water reservoir, $3,5<>°;tion, $9,000; extra 
additional motors, $2,000, and the balance, m 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 
Pioneer Tractor Company will erect a large plant in this city.

Edmonton, Alta.—Work will commence on a new 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.

of Montreal and Winnipeg,Ross & McFarlane, architects, 
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, 
the erection of a starch and syrup factory to costpropose 

$359,000.
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 $100,00a

Medicine Hat, Alta__Messrs. Bennett and Lockwood are
about to erect a new' hotel on Montreal Street, and W. R-
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PACIFIC COAST PIPE COMPANY, LTD.
Factory : 1551 Granville Street, VANCOUVER, B.C. P.O. Box 563.

Test after test 
has proved that 
they mean

Low cost of 
maintenance, 
along with capa­
city, strength, and 
durability.

Demonstrations 
daily, in all our 
branchesand ware- 
rooms.

Semi-steel cast­
ings used through­
out entire con­
struction.

New automatic 
power dumping 
and new loading 
device, means one 
man operates en­
tire machine, 
which gives you 
greater capacity, 
with reduced 
labor.
St. John, N. B. :
A. R. Williams Machy. Co. 

15 Dock St.

Sales Manager for Quebec,
g. o. McDonnell,

2059 Mance St., 
Montreal, Que.

Write for It)l2 Catalogues.

Winnipeg Office : 
HOOTON & MOORE, 
710 Builders Exchange, 

Portage Avb.
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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 street pavements 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 construction of a 
bridge across Seymour Narrows to the Federal Government at 
Ottawa.

Penland has commenced construction work on a new hotel 
on Ottawa Street. 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 $iqo,- 
000 structure that will form the nucleus of a modern hospital 
equipment.

Ottawa, 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 company 
will erect a large milling plant in this city. The company 
have agreed to erect a mill with an output of 2,coo barrels per 
day, to erect a linseed flax mill and an oatmeal mill, and to 
erect their own power plant.

RegCna, Sask.—The names of Peter Henry Van Gorp, 
Iowa, U.S.A., and Anson 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.

Saskatoon, Sask.—The congregation of Grace Church are 
collecting funds for the eectiin of their new churh. The 
estimated cost of this work is given at $75,000.
McEwan is chairman of the committee in charge of the 
matter.

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
Theof Messrs. Brown and Rutherford, lumber merchants, 

loss will be about $25,000.

Mr. A. C. 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 and 
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

Toronto, Ont.—Messrs. McGregor & McIntyre 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 trade 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.

Yorkton, 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 60 x 70.

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 lighted 
for night navigation this summer.

Fort William, Ont.—The management of the Rhodes- 
Curry Company of Amherst, N.S., and the management. 01 
Edwardsburg Starch Works have been in this city looking 
for suitable sites on which to establish plants.

Fort William, Ont,—Should the ratepayers vote in favor 
of granting certain privileges to the management of the Can­
ada Car and Foundry Company, of Amherst, N.S., the com­
pany have pledged themselves to erect a plant to cost $ 1,000,- 
coo, to complete the werk within 70 months of the start ot 
bui'ding operations and employ 1,000 men for the first nve 
years.

BRIDGES, ROADS AND PAVEMENTS.

County of Chataauguay, P.Q.—The covncilmen of this 
county are preparing to st ft an extensive programme of 
road improvement. About $350,000 is to be spent in this 
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 efleets of a severe wind storm 
that swept that vicinity recently. Three approach spans were 
wrecked and considerable stsel 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 fstirrated the 
cost to be $15,000 per mile, and point out that the rranv ad­
vantages arising from the work would be ample to offset the 
original outlay.

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

Fort William, Ont.—The harbor tug Sarnia is now 111 
drv deck and will have a new =et of boilers installed as 
old ones were condemned bv the Government inspecte'.

Medicine Hat, Alta.—In order that the Ogilvie Millin^ 
Company’s plant may be constructed with all possible sPee., 
the councilmen hnve had lists prepared and will request •' 
voters to attach their names and their method of voting, 
this way the delay caused by the preparation of the vote ^

the

list will be overcome and should the majority pledge, 
support for the by-law the company will commence building 
operations at once.

recently formed.^Moncton, N.B.—A company has been 
this province to work and develop the tungsten deposits, 
capital stock of the concern is given rs $cg 000, and 1 . 
Samuel Freeze, Moncton, N.B., has be n elect'd vi e"nreeX. 
dent and manager. The purposes of the company are to 
plore the tungsten and tin ores discovered at Burnt Hill I’I°up 
on the Miramichi River, which in a measure was opened

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

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



Underground 
o Canada. Ltd

CableStandard Co..

Hamilton, Ont.Dept. J

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 
expect to have the complete plant running and able to meet, promptly and satisfactorily, your 
every requirement for the following materials :

we

“Standard” Products
Dry Paper Leaded Cable 
Saturated Paper Leaded Cable 
Rubber Lead Covered Cable 
Armored Cable
Terminals and Junction Boxes 
Splicing Tubes and Compounds 
Insulating Tapes and Varnishes 
Cable Hangers, Supports, etc.

Copper Rods
Bare Wire and Cable
Standard C.C.C. Wire

(Colonial Copper Clad)
Magnet Wire
Weatherproof Wire and Cable 
Rubber Braided Wire and Cable 
Varnish Cloth (Cambric) Cable 
Fibre Insulated Leaded Cable

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 !

THE CANADIAN ENGINEER f>5May 2, 19x2.
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Standard Underground Cable Co.,
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LESSON OF
THE66 the titanic disaster.

Montreal, P-Q — lhe yoara oi f improvements
disposal $8oo’000,a"<1,WÜ* hUpSeJÏniementarv estimates. The 
that are to be included in the supplementary^ flom
major portion of this amo dvic constitution may
tax arrears and according nermanent nature.

Quebec, P.Q-The l°d°tao*n a, the
Company has purchased ,he company intends

the site.

Th's“i"w. .h» -

from the naval architects and V salvation of our
could learn a twist or - fmm us^ The and

buildings—from fire lies nrie-mate- the salvation
r11 «r* “
- compas,men,s as possih.e.

Collision bulkheads, false 
ments are well enough, but not
b alers, ,he »« - „

sLtout .P»™- >h"j“ r, tvz :
and I have had something » do ”“h f^oSted i.

experience, and 1 have aavu 
mariners and naval constructors have

wrong) that the decks them- 
necessarily detachable decks 

has

things

be

keels and midship compart- 
The coal-sufficient.

, any space 
and

tuc
tomeïatdy Acting their workshops on

Regina, Sask.-Bmlders resident m this «ty^^ ^

of land free.

have

me,
not

come altogether without 
for years (though - 
steadfastly averred I was 
selves be made buoyant. Not
that would float off in a wreck, t species ’s top
beên advocated, but just buoyant dec . P

Between every two deck beams m or rip its
ment. Suppose the ship be ramme y ‘ ^ put out
bottom open on ice, or have its bulkheads otherwise pu ^ 
of commission, it would fill with water to the 

would be encountered a species of ship P
sustain the entire load, du 

would rise to 
sub-

on with
have offered one acre

Stratford, Ont.—The ratepayers 
structing a new market shelter at a cost
ffi^Macdcmafd'Thresher^C^ompanyf Thejgvarcniteeing

$8,000 loan to Mr B^M-W ^^p’opose^thJ establishment 
$5,500 to Mr. G. L. Grimm, wn y F . Mf Williams re-
<rerdMrmOrorTlsPsSLce in\he organization of a

W0° St PLawrencB River.-The Federal Government has se­
cured by contract for “s^L^ence RivmTifis also reported 
ing plant for use on the t. L interests are taking steps
;X;„°,idd=d?”.™igU --h w,re-
less telegraphy and other modern equipment.

voted in favor of con- 
of about $io,coo. 

free site to 
of an 

loan of

There
not sufficient buoyancy to

slacken the load. The water
buoyancy and so on up,, perhaps

but the vessel would Hour- 
crash Let the accident 

held

enough to 
another deck, more 
merging all but the top decks,
You couldn’t sink it in any

of the decks off, still, as long as any 
there would be buoyancy enough to

higher than eight feet decks, 
section but deep, at least a 

happen to the v 
one-eighth of the

air-tight and water-
abundant
deck less

trade enquiries.
storm or

beams 
sustain the

Make 
foot, 

ertical 
bulk

The following j« g^tS^glS&SZ g“S,S£TySona S,rS“L°U«. S.W., during .he

week ending April 15th, toto ■ , crude and manu-
A Glasgow firm «ho agents

already represented in Great 

of Canad-

rip parts 
together,
wreck. Few sfiips have 
the deck beams light of 
and then you have, whatever may 
water-tight compartments, at least

ship in horizontal, absolutely 
tight ship-preserving space. Supposing, to ge 
thickness of decks, you have to build ships o c0(n-
in maximum height, surely that ‘‘toSS ’^itnsfnkable 
pared to the advantages of having an absolut y uS.
hip, something our naval architects have not yet given 

P) F. W. FITZPATRICK,
4200

factored, of asbestos, are 
for Canadian mine owners not
Bnt^Liverpool firm make inquiry for the of thenames

agencies for Canadianpumps. .
A London firm desires to 

importers and exporters.
the branch for city trade inquiries, 73

secure

Basinghall Sixteenth St.,From

S,res- 5S&"tm Sïïpipe, and also a special pipe cleaner, seeks sun 
ian resident agents.

D.C-Washington,

A NEW DEVICE FOR THE ^E^hTs°N ^ 
WATER IN HOLDS 01- SHIPS.

PATENTS. ’ til®
An electric alarm to signal the presence of water m ^ 

hold' of a vessel is the invention of Leon Ducharme,^ 
Montcalm Street, Montreal, P.Q. It 0 float in' .
electric bell attached by wires to a cyhn e the
side. As the water rises the float nsjs and clos^ ^ 
electric circuit, sounding the bell. The cylm t0 feet-
to ring the alarm at any depth of water rom ,.catof.
The alarm can also be attached to the usual dis ^ ^ flf 

The invention claims that on a large s m &11 at-
these cylinders in each compartment of the ship,, ^ 
tached to a bell alarm and a discindicator tn the cha^ 

of the ship would know the very s<*.
"entered his ship and be able to act immediately-

The following is a list of patents recentiy^granted to in-
Canada, <he 'CfâiK: Kig'stree.

ventors 
stc nhaugh & Company,
East Toronto G s Ransom, cremators ; P. L.

J- . t ivr Farrow, spike machines,Robertson, screw machines J. tar , ^ antifrugal
T. Allan, aPPa"at"Samf0/nd a À gHomm, hair spring tester;
MPaE Coioun and W Coltun, ladies’ hat fasteners; E. 
M. E. uoinoun an Fleming window refrigerators ; E.
Carlson, harrows; T. C. hlemmg wino Gprrel] v hip-
A. Gerth, Jr an S wells W H Landon, dc-
holders ; H. C. I °sar , Leslie, water coolers and heat-
ViCeSTf0MrTPaPr1enn cocks’- W W Ormsbee, Jr., containers; R. 
ers; J. McLaren, cocks Smith, tile draining machines;
Roebuck, snow plows, ti. 1- omnu,
A E Williams, skirt elevators.

the captain
water
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THE TRIPLEX BLOCK

i
,

ssii
r *

| ■'is. .

’■* '

A Triplex Block hung from a temporary rigging and used for laying pipe.

:
1 What is the Life of aTriplex Block?

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

are still in actual use. The Triplex
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five years ago
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-

fifty per cent, overload.
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antee of a rigorous test before shipment under a 
It will outlast the man who buys it, no matter how young he may be.

The Canadian Fairbanks-Morse Company
LIMITED
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63 RAILWAY COMMISSIONERS 
OF CANADA.CONCRETE PAVEMENT.A REINFORCED

Each week on this P^ge may Kailway'commis- 
orders passed eïd? reference

sioners, to date, 1 “is win — orders may be 
aecurïftromame Canadian Enameer tor small fee.

16347—April 17 Directing G T.R to construct within* 
of this Order spur from mam ‘“le lf d P county of Welland, Ontario. 
Construction Co., in fwp. of Stamford 8 bridges on its

16348-49—April 20—Authorizing . ■ • . D Mountain and Farnham
Crow's Nest, Lethbridge, Havelock, Red^ Deer i Central Sub-
Subdivisions ; and construct bridge at mileage 3»-7. 
division.

reinforced concrete pave- 
The base was laid

During the summer of 1910 a 
ment was laid in Plymouth, Wisconsin.

in. thick and the surface coat 1# m. thick a
Three unusual features5

standard concrete specifications, 
of construction were used in the building of this pavement 

used for expansion joints m place of 
The i-in. by 8-in. boards were 

feet across the street, 
These

‘Peclcy” cypress was
fne usual asphaltum, or tar. 
used along each gutter and every 4 
and at the end of the ties of the street car

forms for the outside of the cement
template for the crown of the street.

well as time in placing"

Kettle Valley Ry. Co. between 

& Eastern (C.N.RJ 

its 12th

ofCJames Bay

station grounds at St. Fencien, Que.
i63S2—April 20—Authorizing G.l.R. to 

District Northern Division.
10353—Aprd 20—Approving local on

.Sr* LAT,~r‘ -*st3& issssjsrcssrs &£» *•••- - —•Branch across .3 highways and diversions in Aiberta
16356 April 22-Author,zmg G.T.P B.E LO. ^ Alberta.

Wa^57-.U service

m.nclrWmWEh RUey,Yand J° B°Riley, work to be completed within 30

dayS‘ - Dismissing application of 'city of Valleyfield, Que., re

tracks.

boards were used as A reconstruct 5 bridges on 

of G.T.P. B.L. Co. stations on its
gutters and as a 
considerable saving of lumber as

thus effected.and removing the same was
Triangle Mesh, Style 7 

on the concrete base
The reinforcement used was 

wire. This was placed directly
the surface and the base.

and divert high'woven
to lie betweenso as

consisted of granite chips 
diameter, granite screenings from 
Portland cement in proportion to 

After this mortar was spread 
troweled smooth, 

were cast by

The surface-finished coat
from"* M in- to M in- in 
% in. down to dust and 
give the densest mixture.

the concrete base and the mesh, it was
soft the larger granite chips

of the pavement, giving the entire 
Some of the stones disap-

' 16358—April 23—
G.T.R. crossing at Edmond Street ^ tQ comme„ce

16359—April *3—Directing yQrder I0455 Qf April 28th, 1910.
May?yr9m, same to "be completed within 6 months

May, 1912.
16360—April 22—Approving 

Frame Trestle, for Eastern Lines.
!636i—April 22—Approving location of Algoma

Na* 16362—Aprii° 23—Authorizing G.T.P. Ry. Co to construct

Fit5^3_Aipmrd an3-AutheorSng L G^ B.L FAT^ erect

P°in^6364—A^pril^23—Authorizing CRR. ’ to ^construct its Kipp to

Branch across road allowance at mileage 83^66 con5truct three

- >
wnt5Æ»tX-iLSC Si... ..a....... h».. »"■ ”
Swift Current Subdiviston. , . . Erie Ry. and T. Co. “>

& us.
n»"* o'sr:s. M„.h...», -

Sfc.-

dale Branch, Brantford, Ontario
16373—April 24—Authorizing T.H. & B. Ky. 

premises of Fret., Limited, Hamilton, Ontario
16374—April 25—Approving, locations of G.I.P. 

its Moose Jaw North-West Branch, (7 station sites). prince
‘ 16375—April afk—Authorizing C.N.Q. Rv. to. "u«n*ePruyr J carload
Albert Street, Tetraultville, now Montreal, Que., for delivery

frCI ^6376—April dC2I3—*Approving revised location of C.N.O. Ry-

erOU,637S7-kp”“e2?-Mthoykrg C.NSO.Rngtoncros'stas"0ven highways * ‘'C

C°U^^r^^ing C.N.O. Ry. (Moufrea’-Pon Atth-^

cross public road between Lots 3 and 4, m Twp. cf Bnsto ,

work of con­
nût later 

from
over
and while still 
hand over the surface

Pile andrevised plan of C.N.R. Standard

Eastern Rly. Station at

spur f°r 

stations at 18 

Aldersyde

area a roughened appearance, 
peared entirely into the soft cement 
sions in the pavement, while the others sank in only part

surface which, while level enough 
in riding over it, was still rough

mortar, leaving depres-

The result was away.
to cause no annoyance

slipperiness of surface.enough to overcome any
This pavement, in monolithic squares of 40 feet, is now

winters, andnearly two years old, has passed through two 
there is not the sign of a crack or a flaw in it. It is not

The expansionslippery and does not wear perceptibly, 
joints have worn off sonde, but not enough to show any 
abrasion of the concrete along the edges of the boards. The 

price for this pavement, including grading, was
was designed

contract
$1.23 % cent per square yard. The pavement

constructed under the supervision of Mr. W.

its HoW 

intoG. 1 construct spur 

B.L. Co.’s stations °n
and
Kirchoffer, of Madison, Wisconsin.

MINING CLUB IN VANCOUVER, B.C.

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

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-

time excite the

of
men. highways in tl,e

trackspur -

tracks of its main line under hues and tracks of G.T.P. Ry.

izing Geo C. Conn, K.T.M., and Wm. E. Wolfenden, G.P.A., 
iS^-Ap* n'pproving’locatiou of Lumber Conveyor

Leod, and Cartier Subdivisions, Alta. & Lake Supeno _ .pra
16385—April 25 16386 April 34-16187-88-Apnl =5 6 spur

I6mn—April 25-16.39,-April 22-Author,nng C P.R. to c°n rth Broth'

ts: ssrsr & sfe25**5 ‘F FA’ FManitoba. For C.P.R. on Lot DGS U, ^ Cp"'of Campbell, Co«n<y 
tola. For James McLar n Co, Ltd., in Twp. ot 1 a v .
Labi6302-AUpril 20-Authorizing C.P.R to expropriate for P^^W. * g,

ss~ÈSiin'tarïs «rs-
Manitoba.

nd

Si*®5of T. s-mining activities that from time toent
on its MaC"public.

Mr. R. Hedley spoke of the work of other mining clubs. 
The Spokane Mining Club, he said, had aided the mining

considerable ex—

36^

interests of that part of the country to a 
tent. 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 

and would also be a place where reliablefor the province 
information could be obtained relative to the minera n
sources of the province.


