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GOOD ROADS FOR THE WEST.

h T.he Good Roads Association of Western Canada
2Ve just concluded a Good Roads Convention in Win-
mpeg_
Western Canada, with her great areas of prairie
try without rock or gravel, find road-making a diffi-
roblem. The split-log drag has been used with good
roaq on the Western roads, and, consi.dering the cost of
thi metal, it is doubtful if, for some time to come, any-
"8 will be found more suitable for the rural roads in
eSterp localities.
mil estern Canada has spread over that great district
°S and - miles of a telephone system. This telephone
supplemented by good roads will do much to

Coun

effect

build up homes on the prairie and make habitable the
year around, districts, that in the past, have only been
populated during the summer months.

—_———

THE GRAND TRUNK STRIKE.

The threatened strike of the Grand Trunk trainmen
commenced on July 26th. It is unfortunate that the differ-
ence of opinion between employer and employee was not
amicably settled. A railway operating three and a half
thousand miles and carrying each month a million pas-
sengers and a million and a quarter tons of freight cannot
cease to operate without inconveniencing a great body of
the community, to say nothing of the loss of money to
their Board of Directors and to the employees.

Disturbances of business and loss to individuals and
the country has led the community to look to the Do-
minion Government to make an effort to settle the dis-
turbance.

An investigation of the dispute by a Board of Con-
ciliation resulted in an award which it was hoped would
be acceptable to both parties. The award did not meet
the views of either the men nor the company, and,
although it called for a considerable increase in the men’s
wages, yet there were certain schedules and conditions
contained in the way that the men did not think went far
enough.

PENSION PLANS ON RAILWAYS.

The large Canadian railways have been generous in
the arrangement of their pension list. Faithful employees,
after long years of service, or men incapacitated in the
service of the railways have been generously dealt with
by the management.

In the recent G.T.R. strike many of the older men
were much opposed to the strike because it meant the
losing of their pension should they quit the company’s
service. Some men who in a few months would be en-
titled to a pension of $15 per month, felt they were in duty
bound to leave the company’s service. It seems unfor-
tunate that these older men should have to sacrifice so
much to meet the demands of the younger and more
restless in the service. .On the other hand, the railways
doubtless had in mind such situations as arise from strikes
when they provided for a pension list.

The Minneapolis, St. Paul and Sault Ste. Marie
Railroad have recently adopted a pension system, the
principal features of which are somewhat unusual. No
employee is to receive less than $13 per month pension,
but the basis on which. pensions are paid is one per cent.
for each year that the employee has been in service, so
it will be seen that the railways have been generous in
their minimum pension. It is also provided that the em-
ployees shall not be required to pay into the general
pension fund.: Sixty-five years is the age limit, but if
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man while in the service becomes incapacitated he may
go on the pension list.

Pension lists have the effect of making the men feel
interested in the concern which provides for them, and is
a step towards co-operation, which is being tried out in
so many industrial concerns.

—_——-_———

EDITORIAL NOTES.

The fight of the recent eight-hour law in Vancouver
on municipal work was ended recently when all the men
on the contract left work as soon as the order was en-
forced. The men as well as the -contractors find under

many conditions the eight-hour labor law a hardship.
AL oW e

One of the interesting balance sheets recently issued
is that of the Hudson’s Bay Company. The company’s
profits for the year ending May, 1909, amounted to over
$800,000, and for the year ending May, 1910, nearly
$600,000. Their export of fur and sale of land was as
great as during any year in the last ten.

—_——

ELEMENTARY ELECTRICAL ENGINEERING.

—

L. W. Gill, M.Sc.

CHAPTER IV.

This series of articles will be continued for
some months.  They will be of particular in-
terest to the student of electrical work and the
civil engineer anxious to secure some knowledge
of the simpler electrical problems.

The symbols used in the following represent the
same quantities as in the case of the generator:—

The armature current is Ia = I —Ie.

Armature copper loss = Ia’Ra.

Shunt copper loss = Ele.

If the motor is series wound the series copper loss
is Is*Rs.

The total copper loss is W = I'R + EI + ERA

The efficiency of the motor is

Intake—ILosses EI—(Wf+ Wi+ Wc)( )
e el i 20

" Intake El

Output
F=

Intake

The efficiency of motors is sometimes determined by
measuring the mechanical output directly by means of a
brake or dynamometer and the electrical intake by means
of meters. A brake is not always available, however,
and in any case this method involves the use of an amount
of power equal to the capacity of the motor. The deter-
mination of efficiency by measuring losses, known as the
‘indirect method,” requires less time and only a small

amount of power.
Rating of Direct Current Machines.—It has been

previously noted that the heat generated in any con-
ductor increases as the square of the current. From this

" it follows that if the current passing through the arma-

ture of anv machine—motor or generator—is increased
indefinitely, the temperature will rise until deterioration
and subsequent destruction of the insulation takes place.
To avoid this the current must be restricted to a definite
limit. In other words, the current should not exceed that

value which will cause a certain definite rise of tempera-
ture in the armature. The general practice is to allow a
maximum temperature rise of 45° C. in the armature and
exciting coils and 50° in the commutator. These values
are always based on continuous running at full load
for at least ten hours and a room temperature of 25° C.
If the temperature of the room is higher or lower than
25° C., the observed temperature rise should be de-
creased or increased one-half per cent. for each degree
the room temperature differs from 25°. Manufacturers of
the higher grades of machinery usually guarantee a tem-
perature rise not exceeding 40° C. in the armature and
45° C. in the commutator, except in the case of smail
machines. Measurements of temperature are usually
taken after a ten hours’ run by placing a thermometer
on the various parts, a small pad of cotton waste or cotton
wool being placed over the thermometer bulb to prevent
radiation. Nearly all modern machines are rated so that
they are abie to carry an overload of 25 per cent. for two
hours without destructive heating. The additional tem-
perature rise caused by this overload, after the machine
has reached a constant temperature with normal load,
should not exceed 10° to 12° C. in any part.

From the above it follows that the capacity of a
machine is practically fixed by its ability to carry current
without destructive heating. In the case of a modern
generator, the current which it can deliver continuously
to the external circuit without excessive heating and the
corresponding terminal voltage is always stamped on the

| 000Q

FIG. 44

name-piate. The capacity or rating of a generator is the
product of these two, and is the power output which it
can maintain continuously. In the case of the motor the
rating is the mechanical power which it can deliver con-
tinuously without excessive heating. This is always
stamped on the name-plate, as well as the voltage, speed,
and current capacity.

In some cases the capacity of a machine is fixed by
its ability to carry current without sparking at the
brushes, but this is very rarely the case with machines
manufactured at the present time. Sparking at the
brushes is usually due to improper design, assuming that
the connections are properly made and the brushes pro-
perly set.

Regulation of Direct Current Machines.—The ‘‘regu-
lation’’ of a machine with respect to any characteristic
quantity (such as voltage, speed, etc.) is the ratio of the
maximum deviation of that quantity from its intended
value to the full load value. Thus if a direct current gen-
erator is compounded with the object of maintaining #
constant voltage at its terminals, and its voltage varies
2 per cent. from the full load value, the regulation is sai
to be 2 per cent. In the case of an over-compounde
generator which is intended to give a gradual increasé
of terminal voltage from no load to full load, the regt”

intended voltage at any load to the full load voitage

lation is the ratio of the maximum variation from the

T ———
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For example, if a generator is designed to give a ter-
minal voltage of 115 at no load and 125 at full load, it
should give 120 at half load. If the voltage at haif load
were 122, the regulation would be 2/125 = 1.6 per cent.
The term regulation as applied to constant speed motors
refers to speed, and is the maximum percentage variation
from the full load speed.

Distributing Systems.—The earlier systems of dis-
tribution, which were used principally for lighting, con-
sisted of two wires, between which, as far as pos§1ble,
a constant potential of 50 or 100 volts was maintained.
This system is stiil in use, and is quite suitable for small,
isolated plants not exceeding 100 horse-power, where no
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FIG. 45

large amounts of power have to be transmitted over
distances exceeding 500 feet. With this system the lights
and other apparatus are connected in parallel as shown
In Fig. 44. As the demand for electric lighting increased,
the distance over which current had to be carried also
InCreased, and to avoid an excessive cost for transmission
Wires or an excessive loss of power if the size of wires
Were limited, it became necessary to increase the voltage
of the system. The first step in this direction was to
‘C‘Ornbine two of the ‘‘two-wire’’ systems to form a

three-wire’” system as shown in Figs. 45 and 46. In

1g. 45 two 110 volt two-wire systems are shown running
side by side, but independent. In Fig. 46 the negative or
feturn wire of one system is combined with the positive

+

Nevrral Wire

+
110 Vo/1S —— 110 Vo[tS —

FIG. 46

Wire of the other system. As the currents in the wires
When separate run in opposite directions, it follows that
When the two are combined the resultant current is equal
to the difference between the separate currents. If the
Numher of lamps lighted on each of the separate systems
:'ere equal, there would be no current in the middle or
eutral” wire when the two systems are combined, and
the whole of the current would flow under a potential of
220 volts. In actual operation, however, the number of
AMps lighted on each side is never the same at any one
1I:r1e, and it is, therefore, necessary to have the neutral

Wire to maintain the same voltage between the terminals

.

of all the lamps. Without this wire the voltage would
always be too high on the side with the smaller number
of lamps and too low on the other side. As the difference
between the number of lamps which are usually .ighted
on either side at one time may be kept within narrow
limits, and as the current flowing in the neutral is oniy
equal to that required by the excess of lamps on either
side, the capacity of this wire may be limited to about
25 per cent. of that of the outside wires, for in a properly
designed system the excess of lamps or load on either
side should not reach even this amount. This applies
only to circuits of large capacity where a reduction in the
size of wire means a considerabie saving of copper. In
the case of branch circuits of small capacity it is usual
to make the wires all the same size.

When a single generating plant is to suppiy power
for lighting purposes, and also for motors or other
apparatus of large capacity, it is usual to run separate
transmission lines directly from the station to supp.y such
apparatus independently of the lighting circuits. In the
case of a three-wire system these ‘‘power’’ circuits may
be two-wire or three-wire. The latter are used only when
it is desired to vary the speed of large motors over a
considerable range. The purpose of installing separate
power circuits is to avoid the disturbance to lamps due
to the varying voltage drop caused by the large momen-
tary currents taken by apparatus of large capacity,
esreciaily when starting. In addition to avoiding such
disturbances, a larger voltage drop may be allowed on the
power circuits than is allowable on lighting circuits. This
point will be referred to again in connection with the

caiculation of transmission lines.

Qi
Qs v

When the three-wire system was first introduced
two separate generators working in series were used, us
shown in Fig. 46. At the present time such systems are
operated by a single machine designed to give a terminal
voltage equal to that of the two separate machines in
series, and the voltage between the outside wires and the
neutral is maintained at a constant value by means of a
‘‘balancer,”’ as-shown in Fig. 48. This balancer consists
of two 110 volt shunt motors (or generators), the shafts
of which are direct connected, and the armatures of which
are connected electrically in series. The terminals of the
combination are connected to the outside wires of the
system, and the neutral wire is joined to the connection
between the two motors. When the number of lamps in
use on either side is the same, the system is said to be
‘“‘balanced,”’ and in this case the two motors will run idle,
each generating 110 volts, while the current passing
through the armatures is just sufficient to overcome the
friction. If, however, there is an excess of lamps in use
on one side, this balance of voitage is destroyed, the
voltage tending to rise on the side with the smaller
number of lamps and fall on the other side. This will
cause the motor on the side with the higher voltage to
speed up, while the motor on the other side becomes =
generator. Thus it will happen that half of the current
flowing through the neutral wire will pass through one
of these machines working as a motor, and the other half

220 Voir

Generator

f~ 110 4= 110 —=
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will pass through the second machine working as a gen-
erator. As these machines are identical in all respects,
either will act as motor or generator according as the
necessity arises, and in-this way maintain a balance in
the voltage. On account.of the voltage drop in the arma-
tures of the balancer, the simple arrangement shown in
Fig. 48 will not maintain a perfect baiance. To effect
this compounding must be resorted to. Various other
arrangements are used for balancing, but the system
above described is perhaps the most satisfactory, although
a little more expensive than some others.

Generators for suppying current to three-wire sys-
tems are usually compounded to give 220-230 terminal
volts at no load and 240-250 at full load. Any number of
such generators may be operated in parallel.

In the systems above described, commonly known
as ‘‘constant potential’’ systems, the lamps and other
consuming devices are all connected in parallel. Any
one lamp can thus be turned off without affecting others
on the same circuit. When, however, a large number of
lamps or other devices, each of which requires the same
amount of current, and all of which may be turned on
and off together, it is more convenient and economical
to connect them in series. Street lamps, for example, are
all the same size, and require to be turned on and off at
the same time. In this case the transmission wire is

-© o T -& X
Arc Lamps 1n Serres
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FIG. 48

required to carry a current equal only to that required
by a single lamp, and, since the lamps are in series, the
out-going wire may pass along one street and the return
wire may be placed on another street. A considerable
saving of copper is thus effected. The voltage which
must be impressed on the terminals of such a system
must obviousiy be equal to the voltage required by one
lamp multiplied by the number of lamps. If one or more
lamps are taken from or added to the circuit, the voltage
at the terminals must change in proportion, but the cur-
rent must be maintained at a constant value. For this
reason such systems are known as ‘‘constant current’’
systems. Generators for supplying current to these
systems are of special design, and are known as ‘‘con-
stant current”’ machines, for the reason that they are
usually equipped with some device which automaticaily
maintains the current at a practically constant value. A
constant current system is shown in Fig. 48.

When electric power was applied to the propulsion of
street cars it was necessary to increase the voltage above
that used for lighting and other purposes to avoid the
excessive cost of transmission wires. Accordingly the
voltage of 500-550 was adopted for railway service, this
being the highest that was considered practicabie at the
time. As the electric service was extended and the traffic
became heavier, the voltage was gradually increased up
to 630, and at the present time some systems are
operating at a voltage of over 1,000. In the case of very
large systems, where the amount of power involved and
the distances are great, the transmission of power is

effected by means of alternating current at high voltage,
the power being first transmitted to substations placed
along the railway line. At these substations the- alter-
nating current is converted into direct current, which is
utiized on the cars at a comparatively low voltage.
Within recent years there has been a tendency to elimi-
nate the substations and use the alternating current
directly on the cars (or electric locomotive), which are
equipped with alternating current motors. This point
will be discussed more fully in a later chapter.

While the voltage on railway systems varies con-
siderably, these systems are essentially of the constant
potential class. The trolley wire or third rail is the posi-
tive wire while the track rails serve as the return, and
the cars all operate in parallel.

REPORT ON THE DUST PROBLEM.

Mr. Angus Smith, city engineer of Victoria, B.C., in a
recent report on the dust problem of Victoria, went very fully
into the matter. He made enquiry as to the methods of lay-
ing the dust in other cities upon the roadways. It appears
that there is no universally accepted method of laying dust.
The results of experimentation of the last few years and the
study devoted to it by highway engineers and chemists,
demonstrate that the road surface is constructed to advantage
with bituminous binders exclusively. The experiments for
the last year or two, both in Great Britain and in the United
States, demonstrate that the laying of the dust can be satis-
factorily accomplished by the calcium chloride method and
by the application of oil.

During the year 19og the city of Bedford, Mass., spent
$14,000 on dust-laying preparations. It was a popular expen-
diture, although there were some complaints from owners
of bicycles that the oil caused a rapid deterioration of the
rubber tires. The press recorded a few complaints of injury
to carpets, but the general opinion was one of approval. The
city was unable to comply with the requests for oil. The
dust layers were dustoline and a heavy asphalt oil and stan-
dard road oil.

The city of Victoria has approximately 23 miles of ma-
cadam roadway. The roadways are of varying ages and are
in various conditions of maintenance. The older roadways
are quite dusty. It will be necessary for the city in the im-
mediate future to confine its attention to the using of dust
layers, and it should experiment in the direction of dust pre-
vention by using, in the construction of a macadam road-
way, a more homogeneous and harder stone, together with
some form of elastic binder.

There are several of the older macadam roadways that
should be spiked, cultivated, graded and rolled. Afterwards
resurfaced with a material mixed with a binder.

The city has recently received from England, ten tons of
calcium chloride. The solution used for watering is made
by dissolving 100 lbs. of calcium chloride in 100 gallons of
water. The roads should be watered thoroughly twice with
this solution, an interval of one day being allowed to elapse
between the first and second watering. Three hundred gal-
lons should be made to cover 8oo square yards at each water-
ing. For subsequent waterings, one thorough watering will
suffice, using 300 gallons for 800 square yards. The solution
may be applied with the ordinary street sprinklers. Calcium
chloride is a chemical and in its ordinary commercial form is
a solid mass, and is handled in hermetically sealed drums.
It is a deliquescent salt with the property of absorbing water
from the air and retaining it in solution. The quantity of this

(Cotinued on page 104.)
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WATER SUPPLY AND

WATER PURIFICATION

PROPER CHARGING OF WATER RATES.

One of the most difficult departments of municipal
affairs to properly charge in finance has been the water-
Works system.

Public water supplies may be divided into four
classes ;—

(1) Water used for domestic purposes.

(2) Water used for manufacturing and mechanical
Purposes,

(3)
tection,

(4) Water wasted.

In the early days of waterworks systems flat rates
Were charged. The district served was small, and a flat
Tate gave g fairly uniform method of assessment. With
the growth of the city conditions changed; certain sec-
t‘°n§ became manufacturing districts and called for ex-
ceptionally large water consumption. Usually, the manu-
actL}rer paid by the meter rate, but the different resi-
dentia] sections, irrespective of the cost of distribution in
€ach section, continues to pay the same rate.

The introducing of meters on private services in =
Measure equalizes the charges, but in many municipalities
O any size a uniform meter rate is very little fairer than
a flat rate,

"Ijhe water for some sections of the city requires
S:m_l)mg two or three times. The ratepayer in the first

-Ction frequently pays in a higher assessment, and yet
W‘S Water rate is as high as the man who secures the
ater after the second or third pumping.
revi Y\’e expect‘ to see, i.n the mz.ltter of V.vater rates, a
; Slon that will recognize the difference in cost of de-
Very because of location.
——eae——

REDUCING SEEPAGE.

Water used for street sprinkling and fire pro-

reCen'It‘lhe United States Dep.artmen't of Ag’_ricu]ture hav.e
Bigrise ¥ conducted a very m.terestm‘g series of experi-
of I‘e(sj On small earth reservoirs, h.avmg in view the idea
4t hucmg seepage. These experiments were conducted
- Porg €yenne, Wyo., \;VhCI‘C a reservoir constru.cted of
div'dus’ Sandy soil, which would not puddle readily, was
'ded into three compartments.
Spreag the first compartment, nix?e sacks of‘cement were
in th over the surface with a view to sealing the w:oxds
© soil, but very little gain in tightness was noticed.
&y € second compartment was treated w.ith tar. About
Sprink]gauo-ns per square foot was appll‘e(.i and then
Was ed with about two inches of sand. This treatment
10t any more effective than the cement.
ﬁ“edThe third compartment was well packed, the reservoir
mat and the water allowed to seep away, and after the
€rial had dried, tar was added in two coats, using

a]togeth s
€r one gallon per square foot. This greatly re-
Uced the loss. - e

.

SEPTIC TANK, OITAWA, ONT.

In 1909 Mr. N. J. Ker, City Engineer, Ottawa, Ont.,
formed for the purpose of installing a sewerage system what
is now known as the south drainage system. Thisg system,
in which are used reinforced concrete, brick and tile sewers,
drains an area of 150 acres with an outlet into the Rideau
River. As the Provincial authorities would not allow un-
treated house sewage to be discharged into the river it was
decided to provide septic tanks, and construction on these
was begun September 1, 1909.

Slow progress was made at first with the excavation, as
water was found one foot below the surface of the ground,
necessitating continuous pumping to allow the men to work.
The tanks are go feet long, 14 feet wide and have an average
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depth of 7 feet, with a grit chamber at one end and an aerat-
ing weir and effluent channel at the other. The tanks were
constructed entirely of concrete, the mixture being 1 cement,
3 of sand and 6 of stone. For the reinforcement of the roof
standard 56-pound railroad rails were used as cross-beams,
the intermediate spans heing reinforced with expanded metal.
The general construction of the tanks is shown in the accom-
panying sections,

Access to the tanks is obtained by six standard manholes.
As the sewers are on the combined system, a storm overflow
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is. provided, 24-inch vitrified pipe being used, which extends
to the Rideau River, at the bank of which it is continued by
a 24-inch steel pipe which extends into the river for a distance
of 120 feet and discharges through an outlet 12 feet below
the surface of the water. The construction of the tanks was
completed about the first of December.

— e o——

DEPRECIATION IN WATER-WORKS ACCOUNTS
WITH REFERENCE TO UNIFORM REPORTS.*

Harvey S. Chase.

Some twenty years ago, the writer was superintendent of
a water-works in one of the smaller cities of New England,
and subsequently became treasurer, and was also manager
of the gas plant in the same municipality. During his ad-
ministration the water-works were rebuilt, new pumps were
installed, a water tower erected, a filter introduced, and the
mains extended in many streets. At the same time a com-
plete reorganization of the gas plant went on, with new
works and holders. The process was changed from coal gas
to water gas, and the mains throughout the town were re-
paired and relaid. This was the first practical experience
with questions of depreciation on a considerable scale with
which the writer had to do, for, as may be surmised, no allow-
ances for depreciation had ever been made, in the accounts
of the water-works or of the gas-works prior to that time.
All these renewals and reconstructions required the invest-
ment of new capital for the time being, although this was
ultimately made up out of earnings in subsequent years.

From that time questions relating to depreciation in
public service corporations and in municipal industries have
played a prominent part in the writer’s experience, as he has
been engaged as an expert witness in a number of important
suits relating to water-works, gas plants, and electric light
works in which the determination of fair rates for deprecia-
tion was fundamental. In each case, in fact, the result of
the suit depended almost wholly upon a correct setting forth
of these matters. The Holyoke Water Power case was one
of these suits. Boston Consolidated Gas Company, Haverhill
Gas Light Company, Norwich Gas and Electric Company
were others.

Having been called upon in a professional capacity to
reorganize the accounts of various municipalities during the
past ten years, the accounting of public water-works and
electric light works has been drawn forcibly to the writer’s
attention.  Moreover, a chairman of a committee of the
American Association of Public Accountants which has re-
ported upon questions pertaining to uniform accounts in
public service corporations and in municipal industries, the
necessity for correct accounting of depreciation has been
further impressed upon him. The reports of this committee
may be found, by those interested, in the Proceedings of the
American Association of Accountants for past years.

In connection with the Bureau of the Census, special
attention has been given by the writer to water-works ac-
counts, while in 1907 a report was submitted by him to the
New England Telephone and Telegraph Company which per-
tained especially to depreciation and kindred questions in the
telephone field. These matters have been mentioned here
in order to show how wide a field, in the experiences of public
accountants as well as of water-works, gas, and electric
engineers, is covered by matters related to depreciation.

#Read at meeting of New England Water-works Associa-

rion.

Albert H. Wehr, at the annual convention of the American
Water-works Association last June, presented an, admirable
paper relating to uniformity in the accounts and reports of
water-works, in which he refers to the recent work of the
United States Census Bureau and to the conclusions of Dr.
Powers of the census in the bureau’s bulletin, ¢‘Statistics of
Cities,”” published early in 1909.

It may be advisable for me to summarize the statements of
Mr. Wehr and Dr. Powers before proceeding to my own
conclusions concerning the subject of this paper.

Mr. Wehr’s considerations in favor of a uniform classi-
fication of accounts are as follows:

“The evolving of any uniform classification of accounts
for water supply or any other form of public service enter-
prise must be based on certain considerations of purely
practical utility, of which the five following are the most
important, viz. :

“r. To afford managers such detailed information rela-
tive to the operation of their properties as to enable the mak-
ing of careful analyses of income and expense, both separately
and as compared with previous similar periods.

“3 To afford accurate comparability of the operating
results of such enterprises with those of any other similar
enterprise. ‘

“s3.  To so divide and subdivide the expenses as to easily
enable the ascertainment of the separate and distinct elements
of cost which make up the total cost of service.

¢4, To so devise the scope of the classification as to
place the enterprise, whether privately or municipally owned
and operated, on a basis which will disclose all income earned
by the enterprise, whether actually received or not, and show
the actual expense of operation or cost of service, whether
actually paid or not.

“g  To so devise the classification as to divide the var-
ious branches or departments. of such classification into cer
tain fixed and clearly defined centers of division, from which
a'l subdivisions radiate. . . .”

In this connection, Mr. Wehr has devised a scheme of
enumeration for the classified accounts which is simple,
effective, and cleverly arranged. Mr. Wehr’s paper sets forth
definitions of the classifications, following in the main the
terms accepted by the Census Bureau, and gives a complete
scheme of the classified accounts under these heads:

1. Income Accounts.

Expense Accounts.

Allocation and Profit and Loss Accounts
Outlay, or Property Accounts,

Asset Accounts.

Liability Accounts. ;
Proprietary Interests, or Proprietorship.

DL R I

In this classification depreciation appears under various
headings, the first of which is 214, “Expenses for General
Depreciation,’”” with subdivisions as follows:

2140. Undistributed Expenses for General Depreciation.

2141. Depreciation of Administrative Property.

2142. Depreciation of Accounting and Commercial Prop-
erty.

2143. - Depreciation of General Operating Property.

Also under the heading 224, “Expenses for Water Service
Depreciation,”” appear the following subdivisions:

2240. Undistributed Expenses for Water Service Depreci-
ation.

2241. Depreciation on Sources of Supply Property.

2242. Depreciation on Intakes and Aqueducts.

2243. Depreciation on Purification. System.

2244. Depreciation on Pumping Station.
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2245. Depreciation on Transmission and Distribution
Storage System.

2246. Depreciation on Distribution System.

2247. Amortization of Preliminary Expenditures.

And under 23, ‘““Miscellaneous Expenses,’”’ appear:

23115. Depreciation on Tools and Appliances—Plumbing.

23125. Depreciation on Buildings, Tools and Appliances
—Shops,

23136. Depreciation on Buildings, Teams and Equipment
—Stables. :

23144. Depreciation of Rental Property.

23155. Depreciation on Tools and Appliances—Meters.

23164. Depreciation of Forest Lands and Reservations.

23174. Depreciation of Other Accessory Enterprises.

Under 232, “Expenses of Invested Funds,” there is an
item 2322, “Expenses of Depreciation Funds;’’ also 325, ‘“De-
Preciation in Invested Funds Values ;77 and 342, “Depreciation
and Amortization Funds.” Among the assets under the gen-
¢tal heading 5 appears 563, “Depreciation and Amortization
FquS,”

NO accounts appear among the liabilities under general
:::‘fhnﬁ 6, w%‘rere we should expect to find ‘“Depreciation Re-
i 5 Th1s fact particularly appeals to me, as it is the
agfc’lal point on which I must criticize the otherwise admir-

.¢ and exhaustive classification of Mr. Wehr. No explan-
ations of Mr, Wehr’s views concerning depreciation reserves
zﬁpear in the text of his paper, but in the Census Bu]l?tin,
belopage 334, the term ‘‘depreciation” is defined as given

W. In the census classification, depreciation accounts ap-
Pear under the following headings :

VII. Expenses for Water Service Depreciation.
mentog. On general Administrations, Buildings and Equip-

209. On Accounting Equipment,

o 210. On Operating Management, Buildings and Equip-
nt,

2II. On Sources of Supply.
212. On Intakes and Aqueducts.
213. On Purification System.
214. On Pumping System.
215. On Transmission and Distribution Storage System.
216. On Distribution System.
rent:;here are also accounts for depreciation .of Pumping,
With Mproperty; meter.S, st?bles, etc., these bf‘mg in accord
o iz Wehr s classification. The census definition or de-
C"‘atlon is as follows:
e g::lp"ecia.tlt{n. 'De;?reciation is. a general designation of
- Tt ual diminution in value which is caused by wear, de-
) 1-‘I..‘-lacement, of obsolescence in the value of buildings
mmeg:lpment, and of the.‘ sudden dimin'ution which resulcs
relativEle or other destructive forces. I.t is never ‘actually or
Same in}c’l the same for'any two e.st;%bh‘shment.s, even of the
Concige ustry. For this reason it is impossible to frame
tion W};i iene.ral rul?s fo‘r. makm.g 'c.lllowances for depfecxa-
arge mC .w111 not in their application be attended w.1th a
causingargm of possible error. To use such rules wuhcfut
dividua] errors .thos-e employing them must have fc?r each. in-
Yo ;Stabhshment‘t exact data ba.sed upon 1nspe.ct1.on,
e . oW far and in what respects 1t.s actual depreaanon
or thig ‘;m that of the. average ?stal.)llshment of lts. class.
water_workeason, a physical examination and appraisal of
requeny) o should be madt? every ten. years, or even more
statemen:’, lfn order to prov:de the basis for an approximate
epreciatio: the annual loss chargeable, as an expense, to
i, In the abseénce of such exact data for each
Pply system, however, it is to be assumed that de-

preciation takes place according to the average life of the
several parts of such system and of water-supply plants as
a whole. The knowledge at the command of the bureau of
the census leads to the conclusion that this average life is
approximately as follows: For horses, carriages, automobiles
and laboratory fixtures and meters, ten years; office furniture
and general equipment, fifteen years; boilers, steam pipes,
and filtration equipment, twenty years; engines, pumping
machinery, and wood pipes, twenty-five years; masonry of
filtration plants, cribs, iron water pipes, intake pipes, fire
hydrants, stand-pipes, and buildings, fifty years; reservoirs,
tunnels, and aqueducts, one hundred years; and for the
water system as a whole, fifty years.

“There are many methods which may be employed in the
computation of depreciation from data such as are above re-
ferred to, all of which involve the assumption that deprecia-
con proceeds either with a uniform or with a geometrically
accelerated rate throughout the life of the plant or fixture.
The actual rate of depreciation unquestionably increases geo-
metrically, and for this reason the best method of computing
the amount of depreciation which has taken place during a
series of years, or during a particular year, is that which is
sometimes called the sinking fund or compound annuity
method. The depreciation during the first year of any prop-
erty having an expected life of fifty years is represented by
a quantity equal to the annual payment which would have to
be made each year during the fifty years, and invested at
some specified rate of interest, to amount at the expiration of
the fifty years to a sum equal to the original value of the
property. The depreciation for any subsequent yvear would
be the same quantity plus an amount equal to the interest on
the prior payments and accumulated interest earnings at the
specified rate. . . By means of tables and diagrams, the de-
preciation for each particular portion of the water-supply
system can be computed for any given year of its life, and
thus the total depreciation for the system be ascertained, pro-
vided the enterprise has a detailed statement of its property
and equipment as explained later under ‘tentative instruct-
ions for accounts, with cost and present value;’ and, pro-
vided further, that the probable life of each division of the
system has been ascertained by physical inspection, and that
the rate of depreciation has also been determined in the same
manner. The depreciation taking place in the water-service
system in a given year, calculated as above, should be charged
as an expense in primary accounts 208 to 216. This depreci-
ation, however, is primarily an entry in the accounts with
property and equipment, as shown in the accompanying sum-
mary of the cost and value of the water-supply system and of
its extensions, additions, and renewals. When detailed data
are lacking for computing depreciation as outlined above, it
may be assumed that the aggregate depreciation to be in-
cluded in the accounts mentioned or in sub-general account
VII, is 2 per cent. of the present value of the water system.’’

The census classification for water-works accounts does
not set up a complete balance sheet of assets and liabilities,
nor does it give a detailed list of liability accounts, in which
should appear, according to the writer’s opinion, a series of
depreciation reserve accounts. It is owing to this omission.
both in the census classification and in Mr. Wehr’s, that the
present paper has been written, and the writer will, therefore,
give a brief explanation of his reasons for urging the in-
clusion of depreciation reserves in all such classifications,

Much experience under the conditions in which- public
service corporations are acting in most municipalities con-
vinces the writer that it is fundamentally necessary that
questions of depreciation should be carefully considered,
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accurat‘ely' worked out, and regularly entered upon the books
of all such corporations. This: being the case in private
works, it is also necessary that municipally managed public
services should have similar accounts. The reason in both
cases is the same, viz., in order that fair rates may be estab-
lished, that is, rates which will be just to the consumers and
also fair to the plant. “Such rates cannot be just unless full
allowances shall have been made for deterioration of the
plant, or, in other words, for the capital losses which arise
from depreciation. Such losses must be provided from in-
come, or otherwise they will require new capital. Therefore,
they should be handled in the accounts as regular charges
against income. This is most forcibly true in all plants
which have to do with electricity, for in such plants deprecia-
tion during past years has been rapid, and changes in the
art- have frequently demanded that machinery should be
scrapped even though the machines themselves might be in
excellent physical condition. Electric street railway com-
panies, electric lighting companies, and telephone compan-
ies are fast coming to see the necessity for proper and
complete provisions for depreciation. Gas companies are
next in importance in this particular, while water-works may
be considered last. It must be noted that it is frequently
the fact that ‘‘appreciation’ in the general value of any
water-works, due to increase of population in its territory,
may offset in great part, and sometimes may even exceed,
the losses by depreciation which occur during a given period.
Therefore, while the emphasis which is here laid on depreci-
ation accounting is accepted in full by electrical concerns
to-day, and accepted in part by gas companies, it is never-
theless true that water-works have not as a rule acknowledged
the necessity for such accounting, or, at least, have nol
adopted such accounts in their bookkeeping systems. The
same arguments which have compelled the use of deprecia
tion accounts in electrical concerns will, in my opinion,
compel their use ultimately in water-works. This will come
about mainly through the instrumentality of state supervising
boards, which will require uniform reports from all munici
palities and from their departments, in which a water depart-
ment is frequently included.

Just as the gas commissioners of Massachusetts have re-
quired definite allowances for depreciation in the accounting
of municipally operated plants, so, in due time, similar re-
quirements will be promulgated for municipal water-works

If the writer has stated the facts correctly, and if his
deductions in regard to the future are true, it is evident that
proper accounting for depreciation should be undertaken
promptly in all such plants. The best way to handle these
matters, in the writer’s opinion, is by a series of deprecia-
tion reserve accounts, that is, by reserve accounts which
correspond to the different classes of assets, and which appear
in the balance sheets as liabilities (credit balances). Evers
monthly closing should provide for items to be charged to
expense and at the same ' time credited to these
various reserve accounts. Each of these charges should
be based upon a carefully calculated percentage which will
vary according to the estimated life of the particular class of
a set. Wherever depreciation is made good by actual expend
iture for renewals or reconstruction, such amounts should be
charged against the corresponding depreciation réserves and
thereby the balances remaining in these reserve accounts will
show w' ether or not sufficient monthly allowances are being
made year by year to provide for depreciation losses, shown
by the actual expenditure for renewals and reconstructions.
The necessity for depreciation reserve accounts being evi-
dent, the writer urges that particular attention be given to

them in all public service accounting, and trusts that, in
future editions of the census classifications, statements of
liability accounts will be included in which will be set forth
in detail a depreciation reserve for each of the various classes
of deteriorating assets.

If what he says here will, in some measure, bring the
importance of such reserves forcibly to the attention of pract-
ical book-keepers and managers of public services, the writer
will have accomplished all that was intended by the prepara-
tion of this paper. i

e Vi g i e

REPORT ON THE DUST PROBLEM.

(Continued from page 100.)
chemical when exposed will absorb a definite quantity of
water, varying with the humidity of the atmosphere.

Pasadena, California, has used asphaltic oil for laying
the dust to a great extent in the past few years. The best
results were obtained by using as heavy an oil as would be
used by heating the oil with live steam. This oil contained
about 8o per cent. asphaltum. The method now used in Pasa-
dena in the construction of macadam roadways in to incor-
porate the oil into the crushed rock which forms the surface,
and which automobile traffic will not ravel, and which has the
appearance of a sheet asphalt street. Spraying with oil has
also been used as a dust preventive. Oil costs at Pasadena
and Los Angeles about $1.10 per barrel of 42 gallons. At Los
Angeles it was found necessary to add a layer of fine rock or
screenings mixed with oil to the old macadam surface. The
old macadam was swept clean and made as open as possible
before oiling.

San Francisco in Golden Gate Park has satisfactorily
solved the dust nuisance by the use of oil on macadam road-
ways. The city, during the coming year, proposes sprinkling
most of the macadam roadways with a solution of calcium
chloride. = Last summer they used calcium chloride on the
paved streets with considerable success.

Toronto uses a petroleum residue, a portion of which
comes from Pennsylvania and the balance from Canada. This
oil is’of a paraffin base, and is not so suitable as the Cali-
fornian oil, which has an asphalt base. The cost of the latter
precludes its use in Toronto. The ordinary street sprinklers
are used with the exception that the hore of the sprinkler pro-
per is decreased and made uniform throughout. Toronto has
had its macadam roadways well surfaced and crowned with
oil five times a year.

Tacoma, Wash., has had very little experience with this
question, but purposes trying oil on the macadam roadways.

Portland uses oil on its macadam roadways, applied with
a sprinkler. One hundred and twenty-five barrels is made to
cover one mile of roadway 20 feet wide. The oil costs $1.05
per barrel. This city does not oil the full width of the streets,
but where a street is 3o feet wide only oils 20 feet in the
centre. The oil is used cold, but better results are obtained
on a warm day.

————e—ae———

NEW INCORPORATIONS.

Ottawa, Ont.—Jaques Transportation Co., $250,000. C.
A. Jaques, R. Bickerdike, A. M. Jaques, Montreal.

Toronto.—Hare Engineering Co., $400,000. J. O. Sharp,
T. B. Williams, S. L. Gibson. Little Turtle River Improve-
ment Co., $20,000. R. B. Henderson, A. H. Royce, A. M.
Boyd. Ontario May-Oatway Fire Alarms, $100,000. W. Gil-
christ, A. W. Garden, T. Moss. Canadian H. K. Porter Co.,
$50,000. H. K. Porter, W. E, Lincoln, W. E. Martin, Pitts-
burgh, Pa. ;
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THE RAPID TRANSIT PROBLEM IN
: PITTSBURGH.

Abbreviated from a Preliminary Report by Bion U. Arnold,
C.E., Chicago, U.S.A.

The problem of transporting the people of a modern city
fr_Om home to office and shop and back again is the most
difficult of the various questions that arise.

Mr. Bion U. Arnold in his report to the city of Pittsburgh,
> considers three means.
1. The Improvements Available at the present time to
Provide better ‘‘rapid transit’’ facilities for the District are
(a) Elevated roads,
(b) Subways, and
(c) Electrification of suburban terminals of steam
railroads.

Il. Elevated Roads.—The only available location for an
elevated system in the down town business district would be
Upon the outlying streets along the rivers, as the structure
Would not be tolerated in the narrow streets of the more con-
8ested central areas. This out-of-the-way location would place
an elevated road at a disadvantage.

Elevated structures designed to carry the surface cars
:_rouhd Herron Hill would be expensive and the operation of
.111_g1e car units would so limit the capacity of the tracks that
't is doubtful if sufficient additional car miles could be oper-
ated to justify the investment.

1. Subways.—A subway between the down town busi-
Ness district and certain centers in the outlying districts ap-
f::tl:s to be a I}aturgl development. It is probable that one
secgon of the city will be ready for a subway before the other

1ons, but eventually all parts of the city should be con-
Necteq by some unified system of sub-surface transportation.
divi{& subway is admirably ad:flpted to. overcome .the natu'ral
Ilows,lonal obstacles, such as hills, ravines, and rivers .wh.lch

Separate the various communities. And as a civic im-
Provement, the building of a subway will eventually become
:‘r?ejcessity in order to remove the increase in passenger

affic from the surface of the streets. The present questions
asgever, are where and how soon should subways be built

under what financial restrictions.
IV. Technical Elements of Subway System.
” (a) lflrst Cost.—The first cost of a double track subway,
L é’oeqmpped, may be 'estimated as betwegn $1,000,000 and
Sic,al 2?09 pel" mlle'of single track, dependmg upon the phy-
8L ifficulties, size, .elaborateness of c1e51gr3, number of
of l‘earis’ amount of rolling stocl‘c and othf?r equipment, value
9 Aestatg necessary for st.atlons, terminals, shops, yards,
s subway system foF Pittsburgh should hardly 'F)e un-
emplain unless an ex.(pendlture of at least $30,000,000 is con-
St ed? half 9f this amount, at least, to be spent for the
s first built.
ratio(l*)b) Operating E.xpense.—Experience has shoyvn that the
Subwg EtWEEn' f)peratmg. expenses and gross earnings, undo?r
avery y ‘condlflons, varies between 40 and 60% with a fair
SYStetie‘Of 507 . The average operating expense of a sur'facfe
4 actls from 60% to 70% of passenger earnings, and it is
Beteen that sub.wa)fs' can be operat‘cd at a relz.mve.ly lolwer
Wher age thaF justifies the larger investment in situations
© the density of traffic is great.

b (0) Earnings.—The annual earnings from operation
an_lount to not less than 10% of the first cost, and
this lattwﬂl' amount to more than 15%, 'f‘or before reaching
ensionser figure th.ere no .dou‘bt would arise demands for ex-
emel‘pris', _Thesg‘ figures indicate on .what narrow margms
urgh csb 9f. this character must be financed. Under Pitts-
nditions, I believe that average annual earnings

B

Seldom

from passengers equal to at least 12% of the first cost of the
system will be necessary to make a subway practicable.

(d) Earnings per Capita.—If the first section of the sub-
way must earn an amount equal to 129 on $15,000,000 OF
$1,800,000 per year, the question is when will it be possible
to build it?

The earnings per capita of the surface system are now
about $10.00 as an average, but certain residence sections of
the city run as high as $28.00 per unit of ‘‘sleeping popula-
tion’” of the district.

Earnings per capita increase at a rate not less than the
rate of increase in population, and often at a greater rate,
depending on the riding habits of the community. Therefore
at $10.00 per capita, the subway must serve 180,000 people
in order to earn $1,800,000 yearly; at $20.00 per capifa, only
one-half this number or 9o,000 people would be required. A
conservative estimate would be that if a subway can be de-
signed to serve 150,000 people contributing $r12.00 each per
annum to the subway in addition to their use of the surface
system, then an initial investment of $15,000,000 would be
justified, or at the rate of $100 per person served.

(e) Density of Population.—At present the maximum
density of population in Pittsbu‘rgh over any considerable area
is about 100 persons per acre, although one ward, the old
Seventh, had a density of nearly 200 per acre; but in many
residence districts, such as the East Liberty section, the den-
sity is as low as 30 per acre. In New York the density per
acre for the lower ‘““East Side’ is about 700 per acre, and in
Harlem, which is the best contributing district for the New
York subway, the density is 150 per acre, which is the same
as the average for the entire island of Manhattan.

At 100 per acre, 150,000 people would occupy 1,500 acres
or 2.35 square miles, while at 50 per acre, the district required
for 150,000 people would be twice as much or 4.7 square
miles. It is very probable that, with the opportunities which
Pittsburgh has of spreading out, that there will not be suffi-
cient increase in land values to justify whole blocks of high
apartment buildings such as are found in New York City.
But there, no doubt, will be considerable development in the
line of apartment dwellings, which will raise the present av-
erage density of population in many sections, although it will
not be safe to count on large contiguous residence areas
where the average density will reach as high as 100 per acre.
This would indicate that the first section of the subway should
be designed to serve an area of about four square miles.

(f) Combined Surface and Subway Systems.—In order to
reach the amount of territory that will secure patronage to
justify -a subway, it will be wise to count on a combined
system using the subway as a main trunk line and the sub-
wayv railway as a means of collecting and distributing the
passengers over a wide area. Furthermore, in order to use
the tubes to best advantage, they should be located and de-
signed so as to accommodate suburban trains coming into the
city over the various lines of the present railroads, which
may be electrified eventually. With these two auxiliary sys-
tems contributing to the earnings of the subway, it will be
unnecessary to be so dependent upon the earnings of the ter-
ritory directly contiguous to the main trunk line.

However, to secure this ‘““transfer’’ and ‘“‘through’’ busi-
ness, it will be necessary to design a subway for real rapid
transit by eliminating the stops in the short haul territory
just outside the business center of the city and to operate
trains instead of single car units.

(8) Successful Subway Design in Pittsburgh will appar-
ently involve the location of the subway in territory which is
capable of being built up with apartment houses, the selection
of station sites convenient to transfer to a surface system,
and the design of terminals which will make connections with
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electrified suburban lines. The configuration of Pittsburgh
with its probable growth in population lends itself to the suc-
cessful meeting of all these conditions.. But to disclose the
exact location of a subway before the property is secured for
stations and terminals, will unnecessarily hamper the enter-
prise with a too heavy real estate burden. In general, it may
be said that the first section of the subway should connect
the down town district with East Liberty, with two stations
in the business center and about three stations in the East
Liberty district. The second section of the subway should be
built under the river to Allegheny, and the next two Sections
should consist of loops in the business center and an exten-
sion to the South Side.

4. A Contingent Reserve Fund to take care of extra-
ordinary accidents and other unforeseen contingencies, which
should accumulate and be kept invested until it reaches about
5% of the total cost. :

5. Interest on Cost, which at present may vary from a
maximum of about 87 with private capital down to about
4 7% with municipal credit.

6. Discount Fund, which should offset the discount on
bonds or other similar indebtedness in about twenty years.

7. Surplus Profits, which in case of private ownership,
should be divided with the city on some equitable and agreed
basis or used for building extensions.
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RUSH HOUR CAR MOVEMENT—PRESENT ROUTING AND

WINTER SCHEDULE—-DOWN TOWN TERMINAL DISTRICT.

This diagram, by means of shaded lines varying in width with the number of cars on each street during one rush hour, shows the amount

and location of the congestion in the down town district. The system of

centre is by means of loops with no stub end terminals except one at the Union Depot.

turning back the cars on the various routes in the down town business
This loop routing results in many conflicting crossings at

street intersections on account of the converging layout which was broyght about by the two systems of streets developing parallel to the rivers. The
maximum number of cars scheduled to leave the down town section of Pittsburgh is 508 per hour,

V. Financial Consideration.

Any sub-surface transportation system, to be permanently
successful, should be able to carry the following financial
burdens :

1. Operating expenses including taxes, damages, insur-
ance and maintenance, which will vary from 40% to 60% of
the passenger income, depending upon the volume of traffic.

2. An annual Depreciation Fund which will vary from 3%
to 5% of the cost of equipment only.

3. An Amortization Fund which, at 1% per year on cost
of construction (compounded at 2.57%), will retire the invest-
ment in structure in fifty years; or at 47 per year, would
amount to the first cost of construction in seventy-five years.

VI. Methods of Financing Subways.

Four subway systems have been built in this country :
those in Boston, New York and Philadelphia.

The first Boston subway was constructed by the city, and :

was rented to the local railway company on a basis of not
less than 4% 7 annual rental upon its total first cost. Ar-
rangements recently have been made, however, for the Boston
Elevated Railway Company to finance the Cambridge exten-
sion from Boston with its own capital.

The original subway of the Interborough Company of
New York was built with money raised upon bonds guaranteed
by the city’s credit. This money was used in the construc-
tion of the subway itself, but the equipment was furnished

—
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:i’i a private company which was given the privilege of oper-
tenng the subway for a period of 50 years with a possiple ex-
hatfmn of 25 years. Th.e sub\_zvay of the Hudson ar}d Man-
" an Company was built entlrely. with private capital, but
A company pays an agreed varying annual rental for the
of such streets as it occupies on Manhattan Island.
Capi;r{le Ph‘iladelphia subway was builF entirely by private
e al and is used as a down town terminal for both elevated
surface cars of the Philadelphia Rapid Transit Company.
e The vari.ous methods which have been recognized or sug-
SFEd for financing the cost of subways may be briefly re-
Capitulated as follows:
'on(a) Private Capital for Building, Equipment and Opera-
= »—Length of fran.chlse may be for (a) Ashoﬂrt term, (b)
Y & term or for (c) indeterminate term. Right to purchase
ould be retained by the city.

(b) City Gredit for Construction, Private Capital for
y:;:'pmef.lt-—'To be operated by contractor for a term of
USeds" Sinking fu"nd shm{ld be provided to retire city bonds
iy in construction. Qlty should have the right to pur-
i € equipment at a fair valuation at the end of the con-

Ctor’s lease.
P"v::) City credit for both Construction and Equipment,
ﬁrinc'el Opeltatlfm.——To be operated. by contractor on bonus
deprelp- e._ Sinking funds to be provided for retiring cost, for

Clation and for operating reserve.

llnf:l) City Credit for bo.th. construction. and Equipme_nt,

With paj Operatlon.—Mu.mapal construction and operation
out the use of any private enterprise whatsoever.

(e) Assessment.—Part or all of the cost to be raised by

Withoterm assessn.lent on. the property benefited, preferabl.v

L :11: accumulation of interest. In case of very poor terri-

" the loss from operation during the first years, while

u : !
m:;?eSS 1s being developed, should also be financed by assess-

Iong.

VIiI. Return on Investment in Subway.
ing :The earnings and net returns will depend on the follow-
L Density of population served, and rides per capita.
2. Equitable arrangement for exchange of transfers be-
tween the subway and the collecting and distributing
surface system.
3. Use of subway as a down town terminal by electrified
branches of present steam lines.
uay) In my opinion a subway in Pittsburgh will pay event-

lOi’ but there: will be a 1os§ d}lring the first vears of oper-
large’ and partxcula.rly so if it be Pgilt too soon oOr upon tqo
s icita scale. To insure the stalphty of the fenterprlse, this
Years Hr}ust be off.set by the profits mafie durTng subsequent
ings ;Ex herefore, in order that the turning ppmt, when earn-
ho defceed operating expenses plus annual fixed charges, be
untj] dzlf'}’ef_d too long, the subway should not be.constr.uc‘ted
tl_ansponm_lte arrangements hng been made with existing
Btat ation systems for the JO}nt use of the sub'way to t»'he
- advantage of the companies and the traveling public.
exte:the Operaxting.-expenses may be controlled, to a certain
limits’ tal? the st?rv1ce .rendered may be made to. suit, within
wil] b,e the traffic avalla‘Ple.. But the annual flxe.d charges
i e re.sult of preliminary arrangements Wl:ll(.‘.h cannot
Uced without financial loss to the original investors.

For Instance, the First Cost will depend upon
(a) The actual cash cost of the property.
(b) The profit to be allowed the contractor.
(¢) The interest paid during construction.
(d) The discount for underwriting funded debt.
th (e) The profit to be allowed the promoter.
nd the Annual Fixed Charges, after paying operating

expenses, (including maintenance, taxes, damages, and in-
surance) will depend on what is.allowed for the following
items:
(a) Interest on funded debt.
(b) Depreciation.
(c) Sinking fund for retiring cost of construction.
(d) Reserve fund for contingencies.
(e) Discount fund to offset discount on bonds.
(f) Dividends to reward enterprise or to cover a fair
return on the investment.
(g) Percentage, if any, to be paid the city for its
share of gross or net earnings. :

VI,

In order to determine, more definitely, the prospects of
building a subway in advance of actual needs, so that it may
become an important factor in influencing the extent and
character of the growth of the city and district, it will be de-
sirable to proceed along the following lines of inquiry:

1. Ascertain the ‘“‘best terms’’ which private capital will
offer or accept for building, equipping and operating the sub-
way and for giving the city the right to purchase.

2. Secure by legislation the right for the city to issue
bonds of a type self supporting and independent of the debt
limit, so that money for purchasing or constructing a subway
and possibly for equipping it also, may be secured by means
of the city’s credit, and thus reduce to a minimum, the fixed
charge for interest.

3. Determine what the present street surface
company will do in regard to interchanging transfers with
the subway.

4. Determine what the steam railroad companies will do
in regard to electrification of their suburban tracks and rent-
ing the use of the subway as a down town terminal or for a
through passenger connection for suburban trains.

5. Determine, by comparing the present census with
others, the rate of growth of the sections which may be
affected by rapid transit development.

6. Ascertain the probable increase in value of real estate
in the districts to be served in order to determine whether
or not this increase in value of land will justify the building
of apartment houses in sufficient numbers to result in a den-
sity favorable to subway operation.

7. Investigate the possibilities of raising all or part of
the first cost of a subway by assessment on the land bene-

fited by the improvement.

Problems Requiring Investigation.

railway

THE RE-ROUTING PROBLEM.

Fully as important as the development of a comprehen-
sive plan for the rehabilitation and improvement of the phy-
sical plant of the system is the question as to how, when and
where to run the cars. This is a problem of such far-reach-
ing importance that it should not, in fact, cannot, be satis-
factorily settled by any one man. The President of the Rail-
ways Company or his officials cannot alone make the de-
cisions without exposing themselves to criticism; and the
service cannot be successfully regulated by any representative
of the city without the co-operation of the Railways Company.
The problem, therefore, is one that should be worked out by
means of an official conference; and until the fundamental
principles of re-routing have been determined and an equit-
able balance between the various interests has been estab-
lished in such a way that the balance can be maintained,
there can be little real progress made towards securing ade-
quate service by means of re-routing.

To Improve the Routing on a permanent basis, the fol-
lowing steps are suggested:
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1. Determine the relation that should exist between in-
come and service by agreeing that a certain percentage of
the gross earnings from operation shall be used in giving
service; the balance to be retained by the company for fixed
charges and profits. A discussion of what this ratio should
be under Pittsburgh conditions has been prepared and will
follow in a later report.

2. Study the requirements of each section of the city
and district and the physical difficulties to be contended with.

3. Establish the principles of routing that will result in
the most economical distribution of the car miles available
with a given income.

Data Required For Routing Problem.

Any rearrangement of routes, to be of permanent benefit,
must be based on facts and .not on assumptions. Among the
records which should be available to those charged with the
responsibility of working out an improved schedule are the
following :

1. Monthly Records of the number of passengers, num-
ber of car miles and earnings per car mile on each route for
several past years.

2. Continuous Daily Records showing the earnings of
each car on each route, the total number of passengers car-
ried by each car and the actual time of each trip as compared
to the scheduled time.

ATIDEL DG
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X on v
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RUSH HOUR SEATING CAPAC!TY—PRESENT ROUTING AND WINTER SCHEDULE—ENTIRE SURFACE SYSTEM.

The relative widths of the lines indicate the number of seats scheduled
lines are plainly shown. The total number of seats due to leave the central
the peak hour of the evening rush. This diagram shows where these seats
the cars running from the centre of the city to the outlying districts with

4. Provide a system for the recording and the checking

one way on each route during a rush hour.
business district at “The Point” and on the North Side is 23,042 during
go and how the system is routed on the “direct” principle, with most of
very few cross town lines.

The main line and the branch

3. The Physical Limitations of each route showing length

of schedules, delays and accidents. These records should be
constantly used for improving the service and should be
public.

5. Make provision for extending and altering the tracks
and routes to take care of constantly growing and shifting
demands.

It will be decidedly ineffective work to approach the re-
routing part of the transportation problem without an equip-
ment for securing the information needed as well as a defin-
ite understanding that a comprehensive plan is to be devel-
oped, which will be acceptable to and accepted by the major-
ity of interests affected.

of line, curves, width of streets, obstructions at corners, dis-
tance between tracks, overhead obstructions, grades, termin-
al facilities and connections with other routes.

4. The Present Schedule showing the number of cars
scheduled at different times of the day for summer and winter

service, and the time required for each run during rush hour$
and non-rush hours.

5. The Location of Car Houses and Storage Tracks and 2
statement of the dead mileage which the present arrangement
entails in running empty cars to and from the ends of their
routes when placed in or taken out of service.

6. Records of Counts on passenger and seats which have

= e e e TN
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been made from time to time by the city and by the company
at varioug checking stations.
1. Records of Individual Car Trips which have been made
and which ought to be made to ascertain when the passengers
oard the car, how far they travel and when they alight, and
the ratiop between the maximum number of passengers using
the car On a given one-way trip and the maximum number on
€ car at any one time.
5 8. A Study of Transfers showing the total number and
° character and size of the transfer load at the transfer
Points,
9 Record of Franchise Requirements and agreements be-
1 underlying companies which affect the number and
OCation of the cars on the various lines,
10. Copies of Working Agreemenis with operating men
0 hours of work, tripper or swing back runs, etc.
1. Full List of Car Equipment available, ordered and
¥ emplated, with data as to possible changes which will
oW for double-ended operation.

twee

as t

Cont

Principles of Routing.
85 E13ef01fe much progress ‘c.an be made i.n re-routipg the cars,
b _greeﬂ}ent will be desirable covering the tundame':ntal
ICiples involyed some of which may be outlined tentatively
as fOHOWs : 7
B L Measulte of service on any route should take into ac-
U the ratio between the total number of passengers in
°Ilet}(;zr for the entire o.ne way trip and.the maximl%m 1.1umber
B, dif<f:ar at any one time, ! This “loa‘d_mg factor” is dlfferejnt
ividy lerent rou.tes,.and if the' co.ntu?uous records 1for in-
rnand:fcar loadmglls to be an indication of t13e relative de-
out Or seats, this factor should be determined for each
€ and yseq intelligently.,
be 01‘ To dEtermif}e whether any part of the system should
seatg da t‘hT'Ough line or on a transfer route, the der?a.nd for
Uring the rush hour on that line should be sufficient to
bab]yoz Say six large cars per h'our; otherwise it 'will pro-
smal] e found.that better service may be supphefi by a
4T operating more frequently in a shuttle service.
mig}};here mayf be routes or lines upon which sh1.1ttle service
Uring € Provided to the best advantage at all tlmes.except
Tush hours, when “‘through’® cars can be provided.
soln;fh;rran‘Sfers are not a hardship if the passengers get
ience ofng In return Fo compensate them for thf: 1n'conven~
<omfoy transfer—for instance more frequent service in large
le cross seat cars for at least part of the ride.
€ small single truck cars should be operated on the
On cross town transfer lines, but should be kept
€ terminal district and off the main thoroughfares.
make. ulst, the down town district, the long haul routes should
Use o of the short loops and the short haul route§ should
further ’ Ong loops, as the long haul passengers will walk
O get a seat than the short haul passengers.
firg. ‘Co TOUgh routing can be established gradually, by
the i Hl_lectmg the short haul routes on different sides of
€30 fiyrsltn Such a way as to form through routes, and as
€ addeq Toutes prove successful, more through routes may
lesg }i'ar’rra-nsfers should be given in an effort to cut out use-
Miles ang by concentrating traffic on through routes
¢ efficiency that comes with the most efficient den-

ta
i
111[]5, l’lh

out of ¢

t can pe agreed that the service to be supplied is
ang o v.:rby.the income, then the one city, one fare principle
wil] N ¥ liberal transfer policy can be adopted, and there

O Question as to whether or not the patrons of the
&et back in service their share of the fare.

e : .
Working out of the whole problem of routing, there-

fore, starts with determining definitely how much of the in-
come is available for service, then how many car miles this
appropriation will supply, and finally what disposition of this
service will best supply the demands for seats.

This program presupposes that the records of the present
routing and service will be available, that the results of a
complete system of checking future operations will be made
public and that there will be continuous and effective co-
operation between the company and the city in considering
and carrying out the proposed changes and eventual im-
provements.

—t>o

A STEAM HEATING SYSTEM UNDER MODU-
LATED CONTROL.

A seven-day test conducted last winter on a Warren Web-
ster Modulation Heating System in an office and warehouse
building in Montreal, demonstrates how successfully heat can

be supplied when, where and in the amounts wanted by a
steam heating system in which the steam admission to each
radiator is regulated and the discharge of water and air is
under proper automatic control. The installation on which
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the test was conducted was designed by and installed under
the supervision of Darling Bros., Limited, of Montreal, sole
manufacturers in Canada of the Warren Webster apparatus,
and was a standard two-pipe Webster Modulation System.
The test ran from a Thursday to the following Wednes-
day, the offices being closed all day Saturday. The building
in question has a cubical content of 120,000 feet, is exposed
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on three sides, the total wall exposure being 7,843 sq. feet; the
roof area is 2,860 and the exposed glass area is 1,239 sq. feet.
Because of its location in Montreal it was obviously exposed
to very severe weather conditions; all windows were provided
with double sash. The radiating surface was figured on the
basis of steam supplied at a pressure of 6 to 8 ounces, the
total installed being 1,500 sq. feet.

Each radiator is equipped with a self-indicating Webster
modulation inlet valve having a figured dial conveniently lo-
cated at the top on one end with a Webster water seal motor
at the return end. By the inlet valve the effective area of
heating surface can be quickly changed and the temperature
of the room perfectly modulated. The usual fault in steam
heating systems, of having the steam either all on or all off is
entirely avoided. The water seal motor, requiring no adjust-
ment, automatically ejects water and air from the radiator
without permitting the escape of steam.

How closely the temperature in a building can be con-
trolled by the modulation system in spite of wide variations
in the outside temperature is well shown by curves in the ac-
companying plot, derived from figures obtained during the

test. |

It will be seen that the amount of coal burned was almost
exactly proportional to the difference between the inside and
outside temperatures; that the internal temperature during
the days the building was occupied showed a total variation
of only 6 deg., and in reality it was less than this, as 59 deg.
was registered on Friday night after the fires were banked
for the holiday Saturday; that the temperature of the build-
ing could be kept up during the time it was not occupied to
within a very few degrees of the regular temperature with
almost 50 per cent. less coal consumption, and that the total
amount of coal used during this week of severe and variable
weather was less than 3,500 1bs., one pound of coal heating
slightly more than 72 square feet of radiating surface per hour
on an average. This result is directly traceable to the fact
that the temperature was held practically uniform at the de-
sired degree of heat, with no wasteful use of steam.through
overheating.

SEEES o S A

ECONOMY IN LARGE TURBINE ELECTRIC
PLANTS.

Dugald C. Jacksen*

The centering of power generation into a single gener-
ating plant for any large establishment is accompanied by
economies in power generation that are of themselves appre-
eiable, besides contributing to reliability.

Without the electrical distribution of the power, such con-
centration could not be adequately carried out at all. More-
over, whatever limitations still exist toward improving the
economy by completely concentrating the power generation
in any industrial establishment, exist with respect to the prime
movers and not with respect to the electrical distribution of
the power. Where hydraulic prime movers are to be con-

sidered, the concentration may ordinarily be made as complete’

as the conditions of the water supply will permit; since the
charges on account of first cost of installation and the labor
cost of operating practically dominate the cost of the power
developed, and these may ordinarily be expected to decrease
per unit of output as the capacity of the plant is increased,
under conditions of equal or improved load-factor. An equi-
valent condition has not heretofore existed where steam prime
movers have been used. Since neither labor, cost nor steam

*Newly elected president of the American Institute of
Electrical Engineers.

economy are much improved by increasing a steam-electric
generating plant over a size of a few thousand kilowatts
capacity when reciprocating engines are used, the need of ex-
treme concentration of individual plants has not heretofore
been acutely felt.

But the advent of large steam turbines has altered the
conditions. Plants equipped with these machines installed if
association with boilers provided with adequate labor-saving
appliances may be operated with labor costs that vie with the
labor costs pertaining to hydraulic generating plants equipped
with machines of equal size; and the steam economies derived
from the newer steam turbines are remarkably satisfactory:
The operating economies of large steam-turbine plants, either
in respect to the use of labor or the use of fuel, do not, how"
ever, seem to be exhausted within the limits of capacity yet
attained in even the largest generating plants now in com
mission. Moreover, the first cost per kilowatt of capacity of
plant, including land, buildings and machinery, falls off in
an important degree for the larger steam turbine plants, until
such a plant may nearly rival a hydro-electric plant in the
gross cost per kilowatt-hour of energy delivered at the switch®
board, through the fact that the fuel cost pertaining to the
steam-turbine plant has an offset in the charges caused DY

larger first cost per kilowatt of capacity of hydraulic plant.
—— e ——

THE NEW FARMAN BIPLANE AND GNOME
MOTOR.

By Frank C. Perkins. !
Gasoline motors of the air-cooled as well as. the water’|
cooled types have been favored by various aviators for operd®
ing aeroplanes, both monoplanes and biplanes. Without que®
tion without the gasoline motor the heavier-than-air machiné:
would never have been successful, as no other form of primé
mover combines great power with the necessary lightness:
Many successful flights have been made by Henry Far
man in his biplane, equipped with Omega revolving cylu:tde }
air-cooled motors, of the Gnome type, shown in the accom”
panying 111ustrat10n, Fig. 1. The motor is of very light o)

\

struction, highly efficient, and most, satisfactory in opel'atio11
for aeroplane service. It is constructed at Paris, Francé
the Societe des Moteurs Gnome, and has seven cylmdcﬁ
directly coupled to the aeroplane propellers. A peculiar forﬂ
of propeller is utilized, designed and constructed bY s
Chauviere, of Paris, and said to have an efficiency of f’o
00 to 97 per cent. The diameter is 874 feet, and the two b]
are constructed of walnut and highly polished. The Cuttl”‘
edge is straight and radial, and the aim is undoubtedly '
cut the air with a perpendlcular stroke. The section of d
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blade is a sharp D, with the oval side forward, following ap-
Proved aeroplane outline. The propeller was designed for a
Peripheral speed of from 100 to 200 metres per second.

The Farman biplane, the latest design, has a total area
of 410 square feet and a total weight of 1,212 pounds without
the aviator. The main planes have a span of 32% feet,
Measuring 6 1-3 feet on the chord. The total length is about

" 40 feet, and the tail is a biplane of about 7 feet span.

The Gnome 7-cylinder rotary motor is situated behind the
Propeller, and the inlet valves are in the piston heads, the
Mixture being admitted to the hollow stationary crank shaft.

y In the development of this French engine one of the
Principal problems has been the balancing of the valve against
the disturbing influence of centrifugal force. This difficulty
has heen overcome, and on account of the efficient cooling
S¥stem is said to give excellent service for aeroplane work.

The outside diameter of the revolving cylinders forming
the motor fly-wheel is 80 millimetres, from the head of one
¥linder to that of the one diametrically opposite. This French
€0gine operates at a speed of 1,200 revolutions per minute,
and weighs only 76 kilograms, developing a normal load of
§° horse-power. The seven cylinders are each 110 millimetres
0 diameter, and have a stroke of 120 millimetres. The fuel
€Onsumption is said to be 2 kilograms per hour, or about 300
' 350 grammes per horse-power hour.

On account of the rapidly revolving cylinders being in a
ontinual blast of air they are efficiently cooled and the weight
Usually required for radiators and cooling water is avoided.
. OF small aeroplanes a light engine has been designed, hav-
Mg five cylinders and developing 30 horse-power. This motor
°D§rates at a speed of 1,300 revolutions per minute, and
Weighs only 60 kilograms. The bore is of 100 millimetres,
a0d the stroke 100 millimetres. The bearings are lubricated
4 well as the cylinders by the oil pumped under considerable
DPressyre,
of t}? large engine of great horse-power has been. constructed

. b Gnome type with 14 cylinders, and weighing only 100

?_gmmS, vet having an output of 100 horse-power. The
Ylinders of this engine have a bore of 110 millimetres, and a

S ¥ . .
ntlfoke of 120 millimetres, the speed being 112 revolutions per
"Nute,

Sl s

ORDERS OF THE RAILWAY COMMISSIONERS
OF CANADA.

Lim;::g%J“YY 7—Authorizing the Seymour Power and Electric Company,
Telepho, to erect electric transmission lines across the wires of the Bell
e one Company, at Lots_ 22 and 23, Township Thurlo‘w, Ont. .
By.]a‘:”—hl}: 7—Recommending to the Governor-in-Council for sanction
Pany N,°-. F” of the Algoma Central and Hudson Bay Railway Com-
» (spitting in cars).
By.lno""-]‘ﬂy 7—Recommending to the Governor-in-Council for sanction
il "D") of the Manitoulin and North Shore Railway Company,
n cars).
°°mxpx:92hlu"° 27—Dismissing application of the Grand Valley Railway
Electriny f°¥ authority to cross with its railway the tracks of the B. & H.
¥ 3 ¢ Railway Company at Murray Street, Bran}ford, Ont.
ltructo?i’\-]“.ne 28—Authorizing the T. N, & W. Railway Company to con-
57 S railway across twenty-four highways in Toronto. 2
Comp:(’::‘J““e 27—Dismissing application of the.Grand Valley Railway
ailwy for authority to cross with its railway the tracks of the T. H. &
Sy Company at Cayuga St., Brantford, Ontario. i
be p,-Z?,iTJune 27—Dismissing application in the matter of protection to
CrRr Ided at the crossing of the Ontario Division, London Section, of the
at Dundas and Waterloo Road, Galt, Ont,
une 27—Authorizing the T. N. & W. Railway Company to take
nt tions of Lot 35, Con. 3, and part of Lots 14 to 24, inclusive, Tor-
1100, ario, for its railway. X
Compan‘J““c 27—Dismissing application of the Grand Valley Railway
Eleﬁtricy for authority to cross with its railway the \_Vestern Cos.
11008 Company’s Canal at Murray Street, Brantford, Ontario.
Souty O‘J““C 27—Dismissing application of the municipality of Colchester
byt nﬁ' alleging inadequate passenger and freight service furnished

Ythep

Railxv:?9~J““° 27—Dismissing application of the Hamilton .Radial Elect_ric
’,afety}; C]‘fmpany for an Order directing the city of Hamilton to provide
City’s b,.?p lances and to erect an overhead crossing at the east end of the
ldge on the east side of Sherman Inlet, Hamilton.

11100—June 28—Authorizing the Canada Southern Railway Company to
take as additional lands for its railway certain lands in the city of Windsor,
being the property of Frank Pawloski.

11101—June 27—Dismissing application of the corporation of the city
of Toronto, Ont., for an Order directing the Grand Trunk to provide pro-
tection at its crossing at Woodbine Avenue, Toronto, Ontario.

11102—June 3o—Dismissing application of the Grand Valley Railway
Company for approval of location of the proposed Grand Valley Railway
Company’s terminal connecting the railway of the Applicant Company, the
B. & H. Electric Railway, and the T. H. & B. Railway with the Homedale
Factory District, Brantford, Ont.

11103—June 27—Directing that the C.P.R. install a Whyte Signal Electric
Bell at the crossing of the railway at Weston Road, Township of York,
Ontario.

11104—July o—Directing that the C.N.R. do forthwith erect stop-order
boards to be placed 100 feet on each side of the crossing at Pembina
Street, Winnipeg; that all trains of the C.N.R. be brought to a full stop
before being flagged over the crossing at Pembina Street; and that the
Winnipeg Electric Railway Company do forthwith construct a single track
under the tracks of the C.N.R. at said Pembina Street crossing.

11105—July 8—Amending Order No. 10998, dated the 24th June, 1910,
authorizing the R. Forbes Company, Limited, to lay a water pipe under the
track of th_e G.T.R. at Forbes Crossing, Hespeler, by striking out the
words ‘‘at its own e'xpense"' in the sth line of the 4th paragraph of said
Order, and substituting in lieu thereof the words, “at the expense of the
applicant.”

11106—July 12—Authorizing the corporation of the city of Winnipeg, to
erect a conduit under the track of the C.P.R. on King Street and Higgins
Avenue, Winnipeg. i

11107—July 8—Authorizing the Lincoln Paper Mills Company to lay a
12-inch water main under the track of the G.T.R. in Merritton, Ont.

11108—July 7—Authorizing the corporation of the city of Ottawa to lay
a water main under the C.P.R. track at Beechwood Avenue crossing, near
St. Patrick Street Bridge, Ottawa.

11109-10~July 7—Authorizing the corporation of the city of Peterboro to
lay a sewer under the track of the G.T.R. at Dalhousie Street crossing,
and at Ware Street crossing, Peterboro, Ont.

11111—July 12—Authorizing the United Fuel Supply Company to lay a
Batural gas pipe under the track of the M.C.R. on Main Street in Brigden,

ntario.

11112—July 6—Declaring that the crossing of the C.P.R. of Dundas
Street, Woodstock, is protected to the satisfaction of the Board.

1r113—July 8—Directing that the C.P.R. provide and construct a suit-
able farm crossing where its railway passes through the farm of Wm.
Hutchin, of Brownsburg, Quebec.

11114 to 11116 Inc.—July 7— Authorizing the C.N.Q.R. to construct its
railway across the public road between Lots 20 and 21, Parish of Ste. Foye,
County Quebec; across the public road between Lots 2363 and 2365, Parish
of Little River, County Quebec; and across the Gros Pin Road, on Lot
4144, Parish of Limoilou, in Quebec.

11117—July 7—Extending until the 1st of December, 1010, the time
within which the G.T.P. Railway Branch Lines Company was required by
Order No. 10613, dated the 12th and 13th days of May, 1910, to install
interlocking plant at the crossing of its tracks by the crossing of the
C.P.R. at Alix, Alta. i

11118—July 12—Authorizing the N. B. & S. Railway Company to con-
struct the following bridges on its line of railway:—1. No. so.s4, Pocologan
River; 2. No. 30.5, Linton Stream.

11119—July o—Authorizing the G.T.P. Branch Lines Company to divert
the road on its Calgary Branch between Sections 20 and 21, Township 33,
Range 23, west 4th Meridian, District of South Alberta, Alta.

11120—July 12—Authorizing the C.P.R. to construct the following
bridge on its line of railway:—1. No. 1252, Hastings, B.C.; 2. No. 453,
Alliston, Muskoka Section, Ontario Division.

11121—July 12—Authorizing the C.P.R. to construct an industrial spur
across Champagne Avenue and Ducharme Street, and across the land of
Pariseau Freres, Outremont. - p

11122—July 12—Authorizing the C.P.R. to construct an industrial spur
for the city of Winnipeg, in Parish Lot 28, St. John, in the city of W!nm-
peg, said spur to connect with the easterly gas house spur of the Winni-
peg Electric Railway Company. ¥

11123—July 12—Authorizing the C.P.R. to construct the following bridges
on its line of railway:—1. No. 62.8, Coat River, Sirdar Section, Western
Division; 2. No. 37.4, Overhead Farm crossing, Toronto Section, Ontario
Division; 3. No. 12079, Chapleau Section, Lake Superior Division; 4. No.
107.92, Cartier Section, Lake Superior Division.

11124—July 7—Authorizing the Department of Lands and Works of
British Columbia to use and operate interlocking plant and signal apparatus
on the bridge over the Fraser River at New Westminster, B.C

11125—July 9—Authorizing the Laval Electric Company to erect its
transmission line across the wires of Mr, Archambau't, near Mascouche
Station, Que.

11126—July 12—Authorizing the city of Lethbridge to lay a sewer and
water main under the C.P.R. on the road allowance between Sections 4
and 5, Township 9, Range 21, Alberta.

11125—July r2—Authorizing the St. Mary’s Wood Specialty Company to
lay a drain under the track of the C.P.R. at a certain point in St. Mary’s,
Ont. 5

11128—July 12—Authorizing the corporation of the city of Lethbridge to
lay a water main and sewer under the C.P.R. tracks at Westminster Road,
Lethbridge, Alta. .

11120—July 7—Authorizing the C.N.Q.R. to divert the public road on
Lots 1 and 3, Parish of Portneuf, Quebec.

11130—July 11—Directing that the Anglo-American Telegraph Company’s
tariff of telegraph tolls for the transmission of messages between i?s
offices in the Province of Prince Edward Island, and betv.veen its offices in
the Province of New Brunswick, also between its offices in Prince Edward
Tsland, and its offices in New Brunswick, C.R.C. No. 1, be approved, and
that the said tolls, together with a copy of this Order, be published in at
least two consecutive weekly issues in the Canada Gazette.

1r31—July 12—Approving revised location of the C.P.R. Company’s Soo
Branch as now constructed at Desbarats Station, and authorizing the
C.P.R. to construct its railway across Huron Avenue, at Desbarats,

(Continued on page 113).
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' ENGINEERING SOCIETIES.

CANADIAN SOCIETY OF CIVIL ENGINEERS.—13 Dorchester Street
West, Montreal. President, Col. H. N. Ruttan; Secretary, Professor C.
H. McLeod.

Chairman, L. A. Vallee; Secretary, Hugh O’Donnell, P.O. Box 115,

Quebec. Meetings held twice a month at Room 4o, City Hall

TORONTO BRANCH—~
96 King Street West, Toronto,
P. Gillespie, Engineering Building, Toronto University, Toronto.
last Thursday of the month.

MANITOBA BRANCH—

Chairman, J. E. Schwitzer; Secretary, E. Brydone Jack. Meets first and
third Fridays of each month, October to April, in University of Mani-
toba, Winnipeg.

VANCOUVER BRANCH—

Chairman, Geo. H. Webster; Secretary, H. K. Dutcher, 40-41 Flack
Block, Vancouver. Meets in, Engineering Department, University

OTTAWA BRANCH—

Chairman, W. J. Stewart, Ottawa; S, J. Chapleau, Resident Engineer’s
Office, Department of Public Works

MUNICIPAL ASSOCIATIONS.

ONTARIO MUNICIPAL ASSOCIATION.—President, Mr. George Geddes,
Mayor, St. Thomas, Ont.; Secretary-Treasurer, Mr. K. W. McKay,
County Clerk, St. Thomas, Oantario,

UNION OF ALBER1A MUNICIPALITIES.—President, H. H. Gaetz, Red
Deer, Alta.; Secretary-Treasurer, John T. Hall, Medicine Hat, Alta.
THE UNION OF CANADIAN MUNICIPALITIES.—President, W. Sanford
Evans, Mayor of Winnipeg; Hon. Secretary-Treasurer, W. D. Light-

hall, K.C., ex-Mayor of Westmount.

THE UNION OF NEW BRUNSWICK MUNICIPALITIES.—President,
Mayor Reilly, Moncton; Hon. Secretary-Treasurer, J. W. McCready,
City Clerk, Fredericton.

UNION OF NOVA SCOTIA MUNICIPALITIES.—President, Mr. A. E.
McMahon, Warden, King s Co., Kentville, N.S.; Secretary, A. Roberts,
Bridgewater, N.S.

UNION OF SASKATCHEWAN MUNICIPALITIES.—President, Mayor
Hopkins, Saskatoon; Secretary, Mr. J. Kelso Hunter, City Clerk,
Regina, Sask.

CANADIAN TECHNICAL SOCIETIES.
ALBERTA ASSOCIATION OF ARCHITECTS.—President, E. C. Hop-
kins, Edmonton; Secretary, H. M. Widdington, Strathcona, Alberta.
ASSOCJATION OF SASKATCHEWAN LAND SURVEYORS.—President,

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

Murchy ; Secretary, Mr. McClung, Regina,

BRITISH COLUMBIA LAND SURVEYORS’ ASSOCIATION.—President,

W. S. Drewry, Nelson, B.C.; Secretary-Treasurer, S. A, Roberts, Victoria,

B.C.

(CANADIAN ASSOCIATION OF STATIONARV ENGINEERS.—Presi-
dent, (Charles Kelly, Chatham, Ont.; Secretary, W. A. Crockett, Mount
Hamilton, Ont.

CANADIAN CEMENT AND CONCRETE ASSOCIATION.—President,
Peter Gillespie, Toronto, Ont.; Vice-President, Gustave Kahn, Toronto;
Secretary-Treasurer, R. E. W. Hagarty, 662 Euclid Ave., Toronto.

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

CANADIAN ELECTRICAIL ASSOCIATION.—President, N. W. Ryerson,
‘Niagara Falls; Secretary, T. S. Young, Canadian Electrical News, Toronto.

CANADIAN FORESTRY ASSOCIATION.—President, Thomas South-
worth, Toronto; Secretary, James Lawler, 11 Queen’s Park, Toronto.

‘CANADIAN GAS ASSOCIATION.—J. Keillor, Secretary-Treasurer,
iHamilton, Ont, 3

CANADIAN INDEPENDENT TELEPHONE ASSOCIATION.—President,
‘W. Doan, M.D., Harrietsville, Ont.; Secretary-Treasurer, Francis Dagger,
21 Richmond Street West, Toronto. .

CANADIAN MINING INSTITUTE.—Windsor Hotel, Montreal. Presi-
dent, Dr. Frank D. Adams, McGill University, Montreal; Secretary, H
b imer-Lamb, Montreal.

“orélANADIAN RAILWAY CLUB.—President,MH. H. lv;ushan; Secretary,
well, P.O. Box St. Lambert, near Montreal, P.Q.
y‘m&IEXDIA'N STREE'I7" RAILWAY ASSOCIATION.—President, D. Mc-
Donald, Manager, Montreal Street Railway; Secretary, Acton Burrows, 157
t, Toronto. :
B‘ycit;f;ﬁlAN SOCIETY OF V&«‘O}l{lE?T EbNG{)I\tTtEERS.—Presxdent, Dr.
to; Secretary, ¥. W. H. Jacombe, awa. )
""E"EﬁTTEFFE RAILWAY AND ENGINEERING CLUB.—Toronto, Presi-
dent, J. Duguid; Secretary, C. L. Worth, 400 Union Station. Meets
third Tuesday each month except June, ]ulg, August, )

DOMINION LAND SURVEYORS.—President, Thos. Fawcett, Niagara
Falls; Secretary-Treasurer, A. W. Ashton, Ottawa. 3

EDMONTON ENGINEERING SQCIETY.:——Pre'sldent. Dr. Martin
Murphy; Secretary, B. F. Mitchell, City Engineer’s Office, Edmonton,
Alberta. )

ENGINEERING SOCIETY, TORONTO UNIVERSITY.—President, A.
D. Campbell; Corresponding Secretary, A. H. Munroe. :

ENGINEER’S CLUB OF TORONTO.—o6 King Street West. Presnde.nt.
C. M. Canniff; Secretary. R. B. Wolsey. Meeting every Thursday evening
:urin'g the fall and winter months. )

INSTITUTION OF ELECTRICAL ENGINEERS.—President, Dr. G.
. Gecretary, P. F. Rowell, Victoria Embankment, London, W.C.; Hon.
ls(;g‘e)t’ary-Treasu;er for Canada, Lawford Grant, Power Building, Montreal,
Qu

Chairman, A. W. Campbell; Secretary,
Meets

e .
MINING AND METALLURGY.—President, Edgar
}NSTS‘;I;?;I;:%N C?FMcDermid, London, England. Canadian Members of
E‘y o‘:l'. Prof. F. D. Adams, J. B. Porter, H. E. T. Haultain, and W. H.
ll‘;l‘;::l 'n:d M;ss;s. W. H. Trewartha-James and J. B. Tyrrell
ANITOBA LAND SURVEYORS.—President, George
Secretary-Treasurer, C. G. Chataway, Winnipeg, Man. g
NOVA SCOTIA MINING éOClE’;‘Y.—Pras:dent, T. J. Brown, Sydaey
o ; o . A, Hayward,
umf:’()&ns'c%efiimgdc'}mv OF ENGINEERS, HALIFAX.—Presiden, §.
P llan, ts Victoria Road, Halifax, N.S. :
hmc';'s?‘ﬂ?&"én’bé’&%ﬁﬁ *G0OD ROADS ASSOCIATION.—President,
w. H. Pugsley, Richmond Hill, Ont.; Secretary, J. E. Farewell, Whitby,

Ont.

McPhillips ;

ONTARIO LAND SURVEYORS' ASSOCIATION.—President, H. W.
Selby; Secretary, Killaly Gamble, 703 Temple Building, Toronto.

ROYAL ARCHITECTURAL INSTITUTE OF CANADA.—President, F.
S. Baker, F.R.I.B.A., Toronto, Ont.; Hon. Secretary, Alcide Chausse, No. §
Beaver Hall Square, Montreal, Que.

ROYAL ASTRONOMICAL SOCIETY.—President,
Lury, Toronto; Secretary, J. R. Collins, Toronto.

UNDERGRADUATE SOCIETY OF APPLIED SCIENCE, McGILL UNI-
VERSITY.—President, H, P. Ray; Secretary, ]J. P. McRae.

WESTERN CANADA IRRIGATION ASSOCIATION.—President, A. M.
Grace, Medicine Hat, Alta.; Secretary-Treasurer, John T. Hall, Brandon,
Man.

WESTERN CANADA RAILWAY CLUB.—President, Grant Hall; Secre-
tary, W. H. Rosevear, 199 Chestnut Street, Winnipeg, Man. Second Moa-
day, except June, July and August, at Winnipeg.

AMERICAN TECHNICAL SOCIETIEsS.

AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS (TORONTO
BRANCH).—W. H. Eisenbeis, Secretary, 1207 Traders’ Bank Building.

AMERICAN RAILWAY BRIDGE AND BUILDING ASSOCIATION.—
President, John P. Canty, Fitchburg, Mass.; Secretary, T. F. Patterson,
Boston & Maine Railway, Concord, N.H.

AMERICAN RAILWAY ENGINEERING AND MAINTENANCE OF
WAY ASSOCIATION.—President, L. C. Fritch, Chief Engineer, Chicago
Gi. W. Railway; Secretary, E. H. Fritch, g62-3 Monadnock Block, Chicago,
11

AMERICAN SOCIETY OF CIVIL ENGINEERS.—Secretary, C. W.
Hunt, 220 West s7th Street, New York, N.Y. First and third Wednesday,
except July and August, at New York.

AMERICAN SOCIETY OF ENGINEERING-CONTRACTORS.—Presi-
dent, George W. Jackson, contractor, Chicago; Secretary, Daniel J. Hauer,
Park Row Building, New York.

AMERICAN SOCIETY OF MECHANICAL ENGINEERS.—29 West 3oth
Street, New York. President, Jesse M. Smith; Secretary, Calvin W. Rice.

ESTERN EJOCIETY OF ENGINEERS.—1735 Monadnock Block,
Chicago, IIl. J. W. Alvord, President; J. H. Warder, Secretary.

— e

COMING MEETINGS.

Prof. Alfred T, de

NEW YORK CEMENT SHOW.—December 1420, 1910. First annual
convention in Madison Square Garden, New York. Under the management
of the Cement Products Exhibition Company, 115 Adams St., Chicago.

CHICAGO CEMENT SHOW.—February 15-23, 1911. Fourth annual ex-
hibition, at the Coliseum, Chicago, Ill. Under the management of the
Cement Products Exhibition Company, 115 Adams St., Chicago.

THE ROYAL ARCHITECTURAL INSTITUTE OF CANADA.—August
24-27. Annual meeting at Winnipeg, Man. Alcide Chausse, Hon. Secretary,
¢ Beaver Hall Square, Montreal, Que.

° UNITED STATES GOOD ROADS’ ASSOCIATION.—July 28-29-30-31,
1910, Niagara Falls, N.Y. President, Arthur C. Jackson.

NEW .ENGLAND WATER WORKS ASSOCIATION.—September 21-23.
Annual meeting, Rochester, N.Y. Willard Kent, Secretary, Narragansett
Pier, R.I.

AMERICAN SOCIETY OF MUNICIPAL IMPROVEMENTS.—October
11-16. Seventeenth annual convention, Erie, Pa. Prescott Folwell, Secre-
tary, 239 W. 3oth Street, New York, N.Y.

NATIONAL MUNICIPAL LEAGUE.—November 14-18. Annual meet-
ing, Buffalo, N.Y. Clinton Rogers Woodruff, Secretary, North American
Building, Philadelphia, Pa.

UNION OF CANADIAN MUNICIPALITIES.—August 31st to September
ond. Tenth annual convention, Toronto, Ont. Secretary, W. D. Lighthall,
K.C., Westmount, Que.; Assistant Secretary, G. S. Wilson, 107 St. James
Street, Montreal, Que.

INTERNATIONAL MUNICIPAL CONGRESS AND EXPOSITION.—
September 18-30, 1911, at Chicago, Ill. Curt. M. Treat, Secretary, 1107-8
Great Northern Building, Chicago.

NATIONAL IRRIGATION CONGRESS.—Eighteerth Annua!, September
26-30, 1910, Pueblo, Colorado. Secretary, Arthur Hooker, Spokane, Wash.

WESTERN CANADA IRRIGATION ASSOCIATION.—August 3, 4, and
5, 1910, at Kamloops, B.C.
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THE ENGINEERS’ LIBRARY.

With this issue we announce the publication of a
Supplement to The Canadian Engineer.

This supplement will appear monthiy, and will be
devoteq exclusively to book reviews and new publica-
tlon.s- As the Department grows, it is expected that, in
addition to reviewing of books, we will from time to time,

€ able to review articies that appear in the different en-
8ineering magazines.
& he engineer is a busy man, apd cannot take the
ime to himself to look over all articles published. We
ftend to devote considerable time to this class of work
:}?d point out to the engineer where he may secure, with
© least possible trouble, the greatest amount of infor-
Mation on a given subject.
e For thls Departmer_lt of the paper we would gladly
ot}(:ept- criticisms of articies that appear in our own or
of f‘r Journals, and also of books published or criticisms
he reviews published.
— e —————

BOOK REVIEWS.

Railway Act of Quebec, compiled and published by J. A.
®febvre, Department of Public Works, Quebec, Que. Size
%9, pp. 100, price $2.00.

s his publication is a consolidation of the Acts of the

Nce of Quebec, relating to railways, the taxes payable

a;’drell:lwﬁy companies and the repayment of r?il.way subsi-c}ies,
wh as in addition a table showing the subsidies of all }nn-ds
T .ch have been guaranteed or paid on account of provincial
Always,

The publication in the one volume contains the informa-

Ba.l s : '
refg In both French and English. Each section gives the
1_(Jn:en(:es to the original Act or Revised Statutes of Quebec,

Whﬁch it is taken.
viflt Will be found very convenient for lawyers or engineers
8 1o do with railways in that province.

Directory of Contractors’ and Public Works Annual, 1910,
X0, pp. 500, price $4.00. Published by the Contractors’
icle, 48 Gray’s Inn Road, W.C., London, England.

1S 1s a reference book containing a list of contractors
d in the various kinds of contract work in Great Bri-
architec? addition to the lfst of contractors, engineers and
val‘ious % the.v‘)‘luﬂle contains the names and addresses of the
With aSsociations and organizations that are connected

Size
hrOn

engage
ain,

With € engineering profession and the contractor, together
G & list of the officers of the principal public bodies of
at Britain,

Some sixty pages are devoted to summaries of the recent
decision of the courts on matters that affect the contractor
and the engineer. There is also published a list of the private
bills that passed the last session of the British House, to-
gether with the applications granted by the Board of Trade.

The classification enables one to see at a glance, who it
is that has the giving out of contracts and to get the names
and addresses of the principal officials of the different cor-
porations and public bodies. The aim of the compiler and the
editor has been to arrange the work that will bring in close
relation the municipal officers and engineers who have con-
tracts to give out and the firms who are in a position to un-
dertake the class of work which is being given out.

“Tests of Timber Beams by Arthur N. Talbot, is
issued as Bulletin No. 41 of the Enginesring Experiment Sta-
tion cf the University of Illinois. The tests described in this
bulletin were undertaken with the view of supplying data
concerning the structural properties of full-size timber beams
of the quality secured under ordinary methods of purchase.
The test timbers were selected by the inspectors of two rail-
road companies. The mat-rial thus chosen and tested inclu-
ded 112 bridge stringers of longleaf pine, shortleaf pine, lch-
lolly pine, and Douglas fir, and of several hundred smaller
test pieces cut from the same timber. The beams were gen-
erally 8 x 14 in. or 8 x 16 in. in section and 14 ft. long.

The results show a preponderance of failures in horizon-
tal shear which is so marked in every series of tests as to em-
phasize the importance of the shearing resistance of timber.
The stringers developed horizontal shearing stresses averag-
ing from 273 to 390 lb. per sq. in. in the several series.
Blocks having the full thickness of the beam were cut from
an uninjured part of the beam, and the results of shear tests
made on these are much below those which have been obtained
from small test pieces heretofore used. Comparatively little
difference in shearing resistance was found for the different
kinds and conditions of wood, large seasoning checks con-
trclling the strength in the stronger woods. It is shown that
seasoning checks should be recognized as a source of weak-
ness and that in woods which develop checks and cracks in
seasoning, care should be given in dealing with large sticks
to avoid rapid and uneven seasoning. The results also show
the strong influence of knots, cross grain and other defects
on the strength and elastic limit of beams in which they ap-
pear. While these effects have been recognized for a long
time, their importance is now emphasized by the fact that
with the growing scarcity of timber, poorer grades of timber
are constantly coming upon the market, making it desirable
that the dangers arising from such defects be more accurately
understood.

The fibre stress developed in beams not failing in hori-
zontal shear is generally low, averaging for untreated tim-
ber tested tfrom 3,600 lb. per sq. in. in the Old Douglas fir
to 5,300 lb. per sq. in. in the longleaf pine. One longleaf
pine stringer developed a fibre stress of 8,410 1b. per sq. in.,
while in another a value as low as 2,530 1b. per sq. in. was
found. In general, the fibre stress at the elastic limit is pro-
portionally high, the ratio to the fibre stress at failure aver-
aging from 0.67 to o.9o for the several series of tests.

The small beams cut from the top and bottom .of the
tested stringers developed from so per cent. to 100 per ceat,
higher strength than the large stringers, the results demon-
strating the effect of size on strength in a striking way. The
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data given in some engineers’ pocket-books and oth-r hooks
are largely from tests of small sticks, and it is shown that
values for strength of timber frequently cited are far higher
than may be obtained with full-size structural timbers.

The results disclose the interesting fact that sticks hav-
ing knots and cross grain are generally less stiff than clear
sticks, a fact that suggests that when very strong sticks and
defective sticks are placed side by side in a structure, the re-
sult is that the weaker stick takes less than its share of load
and the stronger and stiffer stick takes more.

Thz results of the tests are accompanied by reproductions
of photographs showing the appearance of the timbers and
by carefully prepared descriptions. The results are analysed
and discussed in a manner which makes clear their signifi-
cance. The bulletin will be of interest to all users of large-
size timber pieces.

International Language and Science, 9o pages, 6 x 105
cloth ; translated by F. G. Donnan, professor at the Univer-
sity of Liverpool, published by Constable & Company, Lim-
ited, 10 Orange Street, Leicester Square, London, W.C.

Written by scientific and literary men living in five dif-
ferent countries, this publication is intended to explain the
present state of the question of an international auxiliary
language, in favor of which many able arguments are set
forth. The. translator says that internationalization of thought
is ths motto of the twentieth century, the device on the ban-
ner of progress; and that this question of the final solution
by the methods of science is one of the greatest of scientific
problems.

In the first chapter, the author points out that all who
are occupied with the reading or writing of scientific liter-
ature must have felt the want of a common scientific language
and regretted the great loss of time and trouble caused by the
multiplicity of languages employed in scientific literature.
After recognizing the fact that a knowledge of German,
French and, English is no longer sufficient, the reader is con-
vinced that the need for a common scientific language is great.

Able discussions are contributed on the necessary linguis-
tic principles for the construction of such a language; on the
application of logic to the problem; on the relationship of
the international language to science; on the question of
nomenclature; and on the subjects of reading, writing and
speaking.

The observations are based upon seven years ‘of “careful
investigation, and the translator expresses the hope that
English-speaking men of science will not judge the question
before a quiet and dispassionate examination.

The volume would add to the value of any engineer’s
book-shelf.—W.M.

Joint Outlet Sewer Report, by Alexander Potter, C.E.,
New York City. Size 6x9, pages 110.

This report embodies all the matter that appeared in the
edition of 1905, and contains considerable new matter.
Among this new matter is a synopsis of the Joint Sewer
Laws, under which the Joint Trunk Sewer was constructed
and is being maintained. This was written by Mr. Adrian
Riker, Counsel for the Joint Meeting since its inception, It
is of interest to note that the Passaic Valley Trunk Sewer
Commission, which has been commanding a great deal of
attention during the last few years, has formulated its laws
after the laws governing the Joint Trunk Sewer. This is
interesting because agitation for the Passaic Valley Sewer
was started a number of years before the Joint Trunk Sewer
was even thought of, and the fact that the sewer which forms
the subject of the report which I am sending you, has been
in successful operation for the last five years, is a tribute to
the wisdom and zeal of those public-spirited men who gave
their time and attention to the consummation of this im-

portant enterprise.

Another important matter dealt with in this Teport is that
of sewer leakage, the experience of five years of maintenance
clearly indicating that 1n a reasonably well constructed sewer
the element of leakage is a progressively diminishing factor.
Continuous gaugings of the flow in the sewer at numerous
points give abundant testimony as to the truth of this assert-
ion.

Another matter dealt with in the report is a discussion
in connection with odors arising from sewers where house
traps have been inserted between the sewer and the hous¢
vents throughout districts where it has been necessary @0
close up the perforations in the manhole covers.

The report contains full information as to costs and ap-
portionments of costs. It is also fully illgstrated with details
of construction and photographs showing the progress of the
work, and also contains a map of the district sewered, upon
which is delineated the system of main trunk sewers and
the laterals connected therewith.

The plan of apportioning the cost of the sewer was sug-
gested by the writer and was based upon the capacity which
it was assumed each municipality required, and the length
of sewer necessary to serve each of the municipalities ; 0f,
in other words, the apportionment of cost was based upon
the assumption of each town designing its own sewer outlet
to a common point and each municipality sharing the cost
of such joint sewers as could be used by it in the ratio of
their respective capacities in the portions utilized by them-
The malntenance, on tne other hand, has been apportioned
equally between all users, on the basis that, being a gravity
system, the town contributing the largest volume to the sewer
required no greater service than the town contributing 2
lesser amount. The experience of the last five years indicate
that the flow from the larger towns requires less attentiof
and maintenance than the flow from the smaller towns.

There are other facts in ccnnection with this report which
might be of interest to you and your readers.

The men most active in bringing this project to a suc
cessful completion were Mr. Francis Speir, Jr.; Adrian Riker,
Esq.; and the writer, and it is interesting to note that these
three have retained their identity with the Joint Trunk Sewel
from its inception to the present time in the respective capa”
cities of Chairman of the Joint Meeting, Counsel and Chief
Engineer.

«“Hydraulic Elevators,” by Wm. Baxter, Jr., published by Me-
Graw-Hill Book Company, 6% x 10, 320 pp., $2.50.
Attempting as he does to cover only one type of elevatoh

the hydraplic, the author has been able to go somewhat fully

into the details of design, construction, and management ¢
these. The book, on the whole, is intended rather as a help @
the engineer in charge of the elevator already installed in@
building rather than as a guide for those intending to install
one, as little space is devoted to the comparison or criticis®
of the standard types. With the above-noted exception the
author has gone very thoroughly over the ground. The
diagrams of the assembled machinery are almost complet®
enough to be used as erection plans, and in addition to this
sections are shown of each of the numerous valves and com
trols. Considerable space is devoted to the explanation <
these diagrams, about half the book being taken up with the

“kinetics” of the elevator’s rather intricate mechanis®™

The author first deals with the most elementary principle®

of elevator design and traces the development of the hydraulic

elevator from its primitive water-balanced ‘“bucket in a wel /
type of the modern high-pressure, electrically-controlled one:

The plunger type being so different in design is dealt wit
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S€parately, some ten out of the forty-two chapters being de-
Voted to it. The principal subjects and types discussed are
briefly as follows :—Advantages in speed regulation and re-
duction in size of machinery obtained by high pressure.
C‘Ounterbalancing, direct and attached to gears, three to one,
e€tc., low and high speeds. Horizontal cylinder machines,
Pushing and pulling types, advantages of pushing machine
for high pressures, gears up to and above sixteen to one.
Crane horizontal pushing type, controlled by lever-operated
Main and pilot valve, automatic stop valve, stop bolts, valve
gear.  Whittier pulling type, stop ball control, construction
and operation of valves, hand rope. Morse & Williams pulling
Mmachines - double-decked in limited floor space; stop and main
Valves, construction of piston, operation of lower, main and
Ubper valves. Overhead sheaves and bearings, lubrication
and babbitting, loose and rigid shaft, supporting beams. Dis-
charge pipe relief valves, vacuum and water hammer, air
Cushion, strainers and their only temporary use with high-
Pressure systems. Setting of valves, stop-valve, etc., of
Morse & Williams machine, carrier rollers for rope sheaves,
latch mechanism, valve pistons, omission of pilot valve, stand
fOpes. Vertical type, plunger not in elevator shaft; general
ATrangement of system, location of force pump. Low-pres-
Sure type, suitable up to seven storeys, two to one gear, Otis,
riple method of counterbalancing, circulating pipe, drip,
Packing, hand rope, balls and safety connection of same,
“Unning guides, safety jaws, plank and rocking lever, speed
governOr, opérating valve mechanism and gearing, valve
Piston, pressure tank, throttle valve, occasional bursting of
vlinders due to hard packing. Low-pressure vertical type,
lever control, hand rope not suitable for first-class service,
lever indirect control through motor cylinder “pilot valve’ at
t.OD of valve chamber, rotation of valve sheave by lever, toggle
3(0int safety in iron guides, standing rope system and
Kinetics’” of same. Pilot valve control, advantages, stop

SCrew, speed regulator, packings, lap of valves, hand rope
control, relief valve. Safety devices, clamp type rotated
drums, springs, gradual retardation, wedges, shafts, bev.e]
8ear, emergency lever in relation to clamp safety, magnetic
Valve control, structural advantages of obviating stretch of
Topes, lack of close control and liability to derangement.
-Agnetic control for battery current; solenoid type, secondary

bilot valves, floor switch, wiring diagrams. Double power
Ydraulic system, variation of lifting power with load ob-

fained by use of both high and low pressure, inspirator effect
Ve Combination of two, non-circulating valve and its
OCcasional uyse. Otis Running Rope System, rigging of
Topes, pilot valve. Causes of disordered mechanism and how
Prevented or removed, bouncing or settling of car, valve pack.
g, rack and pinion type. Automatic top and bottom stopping
Evices, stop balls, friction defects, effect of stretching of

ToDes, method of shortening same. Construction of travelling
*heave frames, foundations and supports, weighing of piston.
8h-pressure hydraulic elevators, construction and operation

3 aCcumulators, cylinder, plunger and sheaves, adjustment
and care of stop valves as used with accumulators. Plunger
EI.evatOTS, passenger type, pipe cylinder, plunger COHStTUCtiO.n,
i;lgt \falve, starting valve, plunger valve, piston valve; rrlla;ln
eley Pilot control, levers, high speed valve. Plunger freight
ator, hand rope control, adjustment of valve movement;

T 4 . Al
D?Ck and pinion valves, replacing shoes, disconnecting
OUnger, Standard plunger elevator contrasted with Ofis,
Peration of valves, arrangement of posts, discharge tank,

sa : ) K
b °Y devices, practical instructions, pilot valve removal,
e ang management. ‘““‘Safe lifters,” locking devices, etc.
ATl

\

Select List of
Engineering Books

IRRICATION.

Practical Irrigation, Its Value and Cost.—By August J.
Bowie, Jr. 252 pages, 6 x9, 53 illustrations, $3.00. Con-
tains 100 tables of comparative cost, dimensions, capacities,
design of reservoirs, wells, etc.

Irrigation Engineering.—By Herbert M. Wilson, Chief
Engineer, N.S., Geological Survey. 6th edition, 625 pages,
$4.c0.

Reservoirs, for Irrigation, etc., by James Dix Schuyler,
573 rages, $6.00.

Practical Design of Irrigaticn Works.— By W. G. Bligh,
$6.00.

Irrigation Principles and Practice.— By Hanbury Brown,
$5.00.

POCKET BOOKS.

Molesworth’s Pocketbook of Useful Formule, Memo-
randa, Tables, etc., for Civil and Mechanical Engineers.
Twenty-fourth edition, thoroughly revised to date, rewritten _
and greatly enlarged, with an Electrical Section. 843 pages,
limp leather, $2.00.

Mathematical Handbook.—By Edwin P. Seaver, formerly
Assistant Professor of Mathematics, Harvard University. 290
pages, 5 x 875, 1,920 formulae, 75 pages of tables, $2.50.

Trautwine’s Civil Engineers’ Pocketook.—Nineteenth
gdition, hundredth thousand, 1,257 pages, morocco binding,
5.00.

Cost Data.—By H. P. Gillette. Second edition, 1,000
pages, leather binding. As a reference book on methods of
construction of all classes of engineering works it merits a
place in every engineer’s or contractor’s library. As a refer-
ence book on detailed costs it is obviously invaluable. $s.00.

Building Foreman’s Pocketbook and Ready Reference.
—By H. G. Kichey, 1,118 pages, Morocco, $5.00.

Architects’ and Builders’ Pocketbook.—By F. E. Kidder.
15th edition, revised. 1,703 pages, 1,000 figures, Morocco,
$5.00. Total issue, forty thousand.

Kent’s Mechanical Engineers’
Morocco, $5.00.

Pockelbook. 16 mo,

LIGHT AND POWER.

Hydro-Electric Practice.—By Henry A. E. C. Von Schon.
A practical manual of the development of water-power, its
conversion 'into electric energy and its distant transmission.
236 illustrations, 8vo., cloth, 348 pages, $6.00.

Development and Electrical Distribution of Water-power.
—By Lamar Lyndon. A purely engineering treatise. 158
illustrations, 8vo., cloth, 324 pages. New York, 1908. $3.00.

Distribution of Electrical Energy.—By ]J. F. C. Snell.
169 illustrations, 8vo., cloth, 368 pages; net, $7.50.

Long-Distance Electric Power Transmission.—By Rollin
W. Hutchinson. A treatise on the hydro-electric generation
of energy; its transformation, transmission and distribution.
Second edition, 136 illustrations, rzmo., cloth, 345 pages,

.00.
* Electric Power Plant Engineering.
420 pages, 6 x 9, illustrated, $s.00.

Steam Power Plant Piping Systems.—By W. L. Morris,
M.E. 490 pages, 6 x 9, 389 illustrations, $5.00.

Water Power Engineering.—The Theory, Investigation
and Development of Water Power. By Daniel W. Mead, Pro-
fessor of Hydraulics, University of Wisconsin. 803 pages,
6 x 9, 413 illustrations, $6.00. The standard work for both
practice and instruction. Tt covers fully the details of the
entire engineering problem from the first investigations to
the completed plant. X

Design and Construction of Hydro-electric Plants.—With
special reference to the Design of Dams. By R. C. Beards-
ley. 520 pages, 6 x 9, 68 tables, 471 illustrations, $5.00. A
hydraulic and hydro-electric engineer’s handbook.

Book Dept., Canadian
Engineer, Toronto, Ont.

By J. Weingreen.
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PUBLICATIONS RECEIVED.

The Strengtn of the Alloys of Niskz2l and Copper With
Electrolytic Iron, Bulletin No. 346, of the University of Wis-
consin, by Charles Frederick Burgess, E.E., and James Aston,
Ch. E. Size 6 x 9, pp. 40, price 25 cents.

“Tests of Timber Beams*”’ by Arthur N. Talbot, issued
as Bulletin No. 41 of the Engineering Experiment Station of
the University of Illinois, is a detailed report of the tests of
a large number of full-size timber bridge stringers. The
test beams included new, seasoned, and creosoted wood of
several species. The report also gives the results of shear
and bending tests on specimens cut from the large beams.
Important conclusions concerning strength and other pro-
perties of structural timber are given.

*Copies of Bulletin No. 41 may be obtained gratis on ap-
plication. to W. F. M. Goss, Director of the Engineering Ex-
periment Station, University of Illinois, Urbana, Illinois.

Report of the First Annual Meeting of the Commission of
Conservation, 1910. James White, secretary, Ottawa, pp. 215,
size 6 x 0.

Ceology of St. Bruno Mountain, Province of Quebec, by
John A. Dresser, issued by The Department of Mines, Can-
ada, Ottawa, Ont., size 6 x 9, pp. 35.

A Reconnaissance Across the Mackenzie Mountains, by
Joseph Keele, issued by the Department ot Mines, Canada,
Ottawa, Ont., size 6 x 9, pp. 6o

Work Wages and Profits, by H. L. Gantt, published by
The Engineering Magazine, New York, N.Y., size 5 X 7, pp-
200.

Engineering Construction in Steel and Timber, by Wil-
liam Henry Warren, second edition, published by Longmans,
Green & Company, 39 Paternoster Row, London, England,
size 6 x 9, pp. 470, price $5.00.

——— i ———

CATALOGUES RECEIVED.

Switches—The Jenney Safety Switch Co., Niagara Falls,
N.Y., have issued a catalogue showing the parts, method of
construction and style of their safety switch connections.
This device protects the sidings from carelessness or over-
sight in the operating of trains on the main line.

Wooden Pipe Covering—The Canadian Mineral Rubber
Co., 1 Toronto St., Toronto, have issued a mneat pamphlet
desériloi11g the advantages of pioneer mineral rubber pipe
coating and pioneer field paint.

Contractors’ Supplies—C. W. Hunt Co., of West New
Brighton, N.Y., have issued their general catalogue No. 1oz,
describing coal handling and hoisting machinery, conveyors,
industrial railways, electric locomotives, electric and steam
hoists.

Friction Clutches—The Hill Clutch Co., Cleveland, Dhjo,
in catalogue No. 8, describe fully the uses and advantages
of their friction clutches. They also give sizes and prices.

Concrete Mixers—The Canadian Agencies, 18 Toroato
Street, Toronto, are circulating an interesting catalogue de-
scribing an improved cube mixer. These machines vary in
size from 2% cubic feet to 64, they also describe in the same
catalogue sewer excavators and open ditching machines, to-
gether with drag line excavators.

Portable Lights—The Alexander Milburn Co., :07 West
Lombard St., Baltimore, Md., have issued catalogues d:!scrib-
ing the application of acetylene for contractors and railroad
construction portable light. The strong, white and stcady
light at a cost of 174 cents per 1,000 candle power per hLour.

Cranes—The Royce, Limited, Trafford Park, Manchestar,
England, in a recent catalogue illustrate their motor cranes
of various sizes and capacity and suitable for every class of
work such as freight and railway yards, freight on docks,
machinery and equipment in buildings and power plants.

ORROCK — Railroad Structures
and Estimates. 8vo, vit270
pages, 93 figures. Cloth, $3 net.

SABIN—House Painting, Glaz-
ing, Paper Hanging, and White-
washing. A Book for the House-
holder. 12mo, iv + 121 pages.
Cloth, $.100.

CROCKETT—Methods for Earth-
work Computations. 8vo, x+
114 pages, 9o figures. Cloth,
$#1.50 net. . ‘

FOWLER — Ordinary Founda-
tions. 8vo, xxvi+314 pages, 148
figures. Cloth, $3.50.

HAUCH-RICE—Tables of Quan-
tities for Preliminary Estimates
16mo, iii+g2 pages. Cloth, $1.25
Hnet:

NINTH EDITION REWRITTEN

Total Issue Twelve Thousand

JOHN SON-BRYAN-TURNE -
AURE—The Theory and Pract-
ice of Modern Framed Struct-
ures. In Three Parts. Part 1.
Stresses in Simple Structure.
8vo, xii *+ 326 pages, illustrated
with cuts throughout the text.
Cloth, $3.00 net.

RAYMOND —The Elements of
Railroad Engineering. Rail-
road Engineering, 8vo, xvi + 405
pages, 107 figures, 18 plates.
Cloth, $3.50.

WEBB—The Economics of Rail-
road Construction. Large

12mo. vii+339 pages, 34 figures.
Cloth, $2.50.

WEBB—Railroad Construction.
Theory and Practice.  16mo,
xviit777 pages, 217 figures, 10
plates. Morocco, $5.00.

Renouf
Publishing Co.

25 McGill College Ave.
MONTREAL
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RAILWAY EARNINGS; STOCK QUOTATIONS.
Stock quotations on Toronto, Montreal and London ex-
c.hanges, and other information relative to the companies
listed in the above tables, are appended. The par value of

all shares is $100. ‘

Capital. Price Price Price Sales

000’s July 22, July 14, July 21 last

Co. Omitted. 190Q. 1910. 1910. week.
C. P. R. .. 8150000 .. 185% 180 .. 18574-184% 1,140
Mtrl, st ... 18,000 217-216% 233-232% 224%-222 1,071
Hal. Elec. .. 1,400 115-113% 121% .. 121}4-121 25
St 8,000 i s L R A
CET. R 226,000 15t pfd. 108% ; 3rd pfd. 55% ; com. 26

The following table gives the latest traffic returns it is
Possible 10 obtain at the time of going to piess:i--

Previous
Road Wk. Ended 1910 Week 1909
e July 21 $1,058,000 $1,028,000 $1,502,000
G.T.R. ......July 21 660,452 021,043 715,672
LN R JJuly 21 277,800 291,000 211,800
I. & N. 0. ... July 21 21,080 22,703 31,345
T JJuly 23 71,677 86,478 60,580

Hale: Blecid tulyia1 5,028 5,002 4,452
J Figures showing the earnings of Canadian roads since
uly Ist, this year and last, are appended:

Road Mileage  July 1st to 1910 1009
8' B R. .. 10,326 July 21 $5,008,000 $ 4,734,000
¢ ISER Y 3,536 July 21 2,460,857 2,323,827
=] BB 3,180 July 21 864,500 582,300
M S PR T S S 66,086 90,607
Htﬂ' St. ... 141.79 July 23 231,050 199,785

alfx, Elec, ... 13.3 July 21 15,002 13,000

— eae———

CALCARY STREET RAILWAY.

ﬁtab’lrh?t the municipal ownership of p}lblip utilities is pro-
S € is the experience of Calgary, with its street railway
YStem, which has been in operation something less ‘than a
¥§a1'- During the first six months it earned a net profit of
te Per cent. over all expenses, including principal and in-
Test on sinking fund. It is expected the profits for the

g‘r'::ent six months will be considerably in excess over the

— @
MONTREAL STREET RAILWAY.

The figures show the Montreal Street Railway earnings
& June and for nine months, with comparisons. Good in-
ases are -shown: '

fOr

June. 1910. Inc

Ramnings .. 7.... .. S R $384,564 $ 20,646
XDPenseg e AR T D i 108,848 11,528
SuNet €arnings ..... g e o e S RN rTE $ 18,118
xrplus TR R SRR A DI 126,662 10,100
Penses p.c. of earnings ....... SR £ 7 *1.07
Eanll?e months— 3 e
ESESALST e o1 T et el ....83,001,700 200,82
Expenges s e T s T 80D 20 117i688
suNet Ly e SO ev.. 81,285,507 $182,137
X;Iél;sse ......... T RAE et s . 007,004 140,225
S p.c. of earni 58.42 2
el e arnings
: —ea>——
0 |
RDERS OF THE RAILWAY COMMISSIONERS
OF CANADA.

Yy (Continued from Page 111). : f
Way fro‘]uly 12—Approving location of the C.P.R. Company’s line o.f rail-
Ri‘-nge ,m Sedgewick to the west boundary of Section 3o, Township 44,

Ttry 2, west 4th Meridian, mile o to 3.65. { i
Sixteen ?July 12—Authorizing the C.N.R. to construct its r'mlway across
Mﬂnitobalghways in Township 2, Ranges 19 to 21, west Principal Meridian,

(T34 Ty i g ithi

Whi uly 12— Extending, until the 8th of August, 1o10, the time within

l!\xteal;] the C.pR, was required by Order No, 10524, dated May oth, 1910, to
an electric bell at the crossing of William Street, London.

Xx3s—y : : ime withi
Whicl uly 12—Extending, until the Sth of August, 1010, the time within
ll"“AII the ¢ R. was requir;d by Order No. 10523, dated May oth, 1910, to

an electric bell at the crossing of Colborne Street, London.

11136—July 8—Relieving the C.P.R. from providing further protection
at the crossing of Zorra Street, Beachville, Ont, .

11137—July 12—Authorizing the Montreal Street Railway to connect its
railway with the C.P.R. on Sanguinet Street, Montreal.

11138—]July 8—Authorizing the Robert McNair Shingle Company to con-
struct a crossing over the C.P.R. Company’s right-of-way, one mile west
of Port Moody, B.C.

11130—July 12—Authorizing the C.P.R. to construct an additional track
across the road allowance between Sections 5 and 6, Township 2, Range
25, west Principal Meridian, at Waskada, Man,

11140—July 8—Authorizing the C.P.R. to construct an industrial spur
for the Saskatoon Brick and Supply Company in Saskatoon.

11141—June 27—Authorizing the G.T.R. to construct two additional
tracks or sidings upon and across St. Clair Avenue, Toronto, Ontario.

11142—July 6—Dismissing application of Messrs. Milligan Bros., pro-
prietors of the Russell House, Ottawa, for an Order fixing the terms of
Eont{act for the installation of a room telephone service in the applicant’s
otel. .

11143—July 12—Authorizing the C.P.R. to reconstruct Bridge No. 353.0
over the Maitland River, on the Teeswater Branch.

11144—July 12—Authorizing the C.P.R. to construct two industrial spurs
for the Frank Lime Company, at Hillcrest, at the Crow’s Nest Section of
its line of railway.

11145—July 12—Authorizing the corporation of the town of Maisonneuve
to lay a water pipe under the track of the C.N.Q.R. at Aird Avenuc:
Maisonneuve.

11146—July 12—Authorizing the corporation of the town of Maisonneuve
to lay a gas pipe under the track of the C.N.Q.R. at Aird Street, Maison-
neuve.

1r147—July 12—Authorizing the C.P.R. to construct an industrial spur

! to the premises of the Western Dry Dock and Shipbuilding Company, in

Port Arthur, Ontario.

11148—July 13—Amending Order No. 11087, dated July 6th, 1910, by strik-
ing out the words ‘“Grand Pabos,” where they occur in the recital and
operative part of the Order, and substituting therefor the word ‘“Newport.”

111490—July 13—Relieving the Q. M. & S. Railway Company from provid-
ing further protection at highway crossing known as Chemin de Ligne, in
Sorel, Quebec.

11150—July 13—Relieving the P.M.R. from providing further protection
at the crossing of the highway at Cedar Springs.

11151—July 13—Relieving the C.P.R. from providing further protection
at the crossing of the highway between Concessions 2 and 3, Township of
Lobo, County Middlesex, Ont.

rr152—July s—Relieving the Dominion Atlantic Railway from provid-
ing further'protection at the crossing of the 2nd highway west of the sta-
tion, Middleton, N.S.

11153—July 12—Approving the tariff of telegraph tolls for the trans.
mission of messages between the G.T.P. Telegraph Company’s offices in
(Canada, C.R.C. No. o, filed under the company’s filing advice, No. 9, dated
May 18th, 1900. .

r1154—July 13—Approving location of the Vancouver, Fraser Valley
and Southern Railway Company’s line of railway, from the eastern boundary
of the city of Vancouver to False Creek.

1r1s5—July 13—Authorizing the C.N.O.R. to construct its line of rail-
way across Vale Street, Colborne, ‘Ont.

11156—July 11—Authorizing the G.T.P. Branch Lines Company to con-
nect its Yorkton Branch with the C.N.R. in the south-west % of Section 36,
Township 30, Range 4, west 2nd Meridian, at Canora, Sask.

11157—July 12—Directing that the C.N.R. prohibit the whistling by
those or any of those in charge of any locomotive steam engine operating
within the limits of the city of Winnipeg; such whistling to be allowed
only where it shall be deemed necessary by those or any of those in charge
to prevent an accident, and further directing that any person or persons
offending against this regulation shall be liable to a penalty of $50 for
each and every such offence.

11158—June 24—Authorizing the Quebec, Railway, Light and Power Com-
pany to cross the tracks of the C.P.R. at St. Valiers Street, Quebec, P.Q.

11150—July 13—Directing that all portion of the Hudson’s Bay Com.
panv’s Reserve in the city of Edmonton, lying west of 16th Street, and
south of the right-of-way of the C.N.R. as a strip between two lines
parallel with and perpendicularly distant 25 feet from the centre line of
the G.T.P. Railway, and containing a total of 1.8737, more or less, be re-
leased from the operation of the plan originally filed. ;

11160—June 27—Directing the G.T.R. to construct a branch line of rail-
way about five miles north of Georgetown, Ontario.

el

NEW INCORPORATIONS.

Montreal.—Gareau Motor Car Company, $300,000. Je
Therrien, N. Girous, J. A. Therrien.

Meaford, Ont.—Meaford Transportation Co., $50,000. J.
F. Lunan, H. R. Cleland, W. T. Moore.

British Columbia.—British Columbia Farm Lands Co.,
$50,000. British Land Company, $50,000. Canadian Door-
hanger Manufacturing Co., $10,000. Canadian Lang Stove
Co., $12,000. Couids, $300,000. Great West Light Co.,
$10,000. Kaien Island Club, $25,000. Moosejaw Electric
Railway Co., $400,000. Newport Timber Co., $400,000.
Portland Canal Lumber Co., $50,000. Prince Rupert Whole-
sale Liquor and Supply Co., $25,000. Pyramid Asphalt and

.0il Co. of British Columbia, $75,000. Quain Electrical Sup-

ply Co., $350,000. Tulameen Power Co., $10,000. Vancou-
ver-Coalinga Oil Syndicate, $200,000. Vancouver Midway
0il Co., $600,000. Western Construction Co., $25,000.
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CONSTRUCTION

Printed forms for the purpose w

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.

NEWS SECTION

ill be furnished upon application.

TENDERS PENDING.

In addition to those in this issue.
Further information may be had from the
I'he Canadian Engineer referred to.

issues of

Tenders
Place of Work. Close. Issue of. Page.
Quebec, Que., bridge ......... Seplai. June 30. 56
Colchester, Ont., pier extension..Aug. 9. July 14. 54
Collingwood, Ont., paving ...... July 30. July 14. ¢ 54
Winnipeg, Man., underground
CAPLET o R o Pt reies Sept. 1. July 21. 54
Swift Current, Sask., sewage
disposall i so s el et e Angiz. July 21. 54
Toronto, Ont., floor Tl i e Aug. 2. July 21. 85
Oriole, Ont., schoolhouse ........ July. 31 July 21. 85
Humberstone, Ont., drain ....... July. 30 July 21. 85
Port Felix, N.S., wharf ........ Aug. 15. July 21. 85
Dover, N.S., wharf ............. Aug. 15. July 21. 85
Digby, N.S., timber ........... Aug. 6. July 21. 85
P - s

TENDERS.

Halifax, N.S.—Tenders will be received until August 3rd
for bank fittings. R. C. Desrochers, Asst. Secretary, Dept.
Public Works, Ottawa.

St. John, N.B.—T
construction of a permanent pavement.
Engineer. :

Aylmer, Que.—Tenders will be received until August 15th
for the construction of a wharf. R. C. Desrochers, Asst.
Secretary, Department of Public Works, Ottawa.

Quebec, Que.—Tenders will be received until August 4th
for following delivery and installation at the Ecole Technique
De Quebec:

1. Complete forced hot water system
ating.

2.

enders will shortly be called for the
Wm. Murdoch, City

heating and ventil-

Complete plumbing system.

Complete master clock and telephone system.,

Electric wiring, lamps and lighting fixtures.

. Motor generator set. : i
55 K.W. vertical engine and 25 K.W. horizontal engine.
N, C. Electric generators. -

. Storage battery and booster.

. Electric motor equipment.

10. Switchboard installations.

Antonin Galipeault, Secretary.

Berlin, Ont.—Tenders will be received until August 1st
for a compound duplex pumping engine. H. Hymmen, Su-
perintendent Berlin Waterworks.

Beaverton, Ont.—Tenders will be received until August
1oth for the electric wiring of the town hall. L. J. Cameron,
Chairman Building Committee.

Brantford, Ont.—Tenders will be received until August
1=t for the grading of a new road. J. A. Smith, Township

Al
Fort William, Ont.—Tenders will be received until July
27th for the erection of two houses. Hood & Scott, 43 Murray
Block, Architects.

islington, Ont.—The tenders for the erection of a steel
concrete culvert on the Burgess side road were as follows:
R. J. Lowe tendered for $375, but I. M. Scott was awarded
the contract at $355. R. J. Lowe’s tender of $325 for a steel
concrete culvert on the Albion Road was accepted, it being

received.
. ?.%lgdg:? ont.—Tenders will be received until July 28th
for sewers. Geo. W. Wright, Deputy City Engineer.

London, Ont.—Tenders will be received until August
8th for electrical pumping equipment. H. J. Glaubitz, C.E.,

O o3 C\m-!:-kf.)

Consulting Engineer, Toronto.. (Adv. in The Canadian En-
gineer.) °

North - Toronto, Ont.—Tenders will be received until
August 1st for 40,000 square feet concrete sidewalk.. W. i
Douglas, Clerk, Eglinton, Ont. (Adv. in The Canadian En-
gineer.)

New Liskeard, Ont.—Tenders will be received until July
20th for the supply of material and the erection of an addition
to the schoolhouse in S. S. No. 4, Dymond. W. J. Emerson,
Secretary.

Ottawa, Ont.—Tenders are being called
struction of vessels for the Canadian Navy.
be built according to the British admiralty plan.
will be given to Canadian firms.

Ottawa, Ont.—Tenders will be received until Sept. 1st for
the furnishing and delivery of iron posts for use on the survey
of Dominion lands. P. G. Keyes, Secretary, Dept. of the In-
terior. (Adv. in The Canadian Engineer.) :

Peterboro’, Ont.—Tenders will be received until July 3oth
for the erection of a brick foundry. Wm. Blackwell, Architect.

Port Arthur, Ont.—Tenders will be received for lathing,
plastering, painting and galvanized work. C. ]J. King.

Toronto, Ont.—Tenders will- be received until Aug. oth
for the construction of a concrete viaduct. G. R. Geary
(Mayor), Chairman, Board of Control.

Toronto, Ont.—Tenders will be received until August 2nd
for the supply of water meters for the year. G. R. Geary,
(Mayor), Chairman Board of Control.

Toronto, Ont.—Tenders will be received until July 3oth
for the erection of a branch building for Imperial Bank of
Canada. Darling & Pearson, 2 Leader Lane, Architects.

Toronto, Ont.—Tenders will be received until August 2nd
for mason work, roofing, plumbing and painting in connec-
tion with the new electric substation, West Toronto. G. R
Geary, (Mayor), Chairman Board of Control.

Toronto, Ont.—Tenders for the ties and rails for the pro-
posed industrial railway track to be constructed by the city
on the east side of the Don will shortly be advertised for by
the City Engineer.

Toronto, Ont.—Tenders will be received until Sept. 6th
for the construction of a steel viaduct. G. R. Geary, (Mayor),
Chairman Board of Control.

Minnedosa, Man.—Tenders will be received until July
29th for spillway and intake structures for dam of the Minne-
dosa Power Co. H. F. Maulson, Secretary.

Winnipeg, Man.—Tenders will be received until Aug.
1st for the erection of a stone church and school building.
J. H. G. Russell, Architect, McArthur. Bldg.

Winnipeg, Man.—Tenders will be received to furnish all
material and build basement 20 x 36 x 8§ with: bay in front.
Downie Bros., 307 McGreevy Bldg. g

Wawanesa, Brandon, Man.—Tenders will he received un-
til Aug. 3rd for 700 feet cement sidewalks. W. T. Johnston,
Box 26, Wawanesa.

Estevan, Sask.—Tenders will be received until August
24th for electric lighting and sewerage. Chipman & Power,
Engineers, Winnipeg and Toronto.

Regina, Sask.—Tenders will be received until July 28th
for the erection of an isolation hospital. A. E. Chivers, City
Clerk.

Sedley, Sask.—Tenders will be received until September
1st, for the erection of a village hall and fire station. Reilly,
Dawson & Reilly, architects, 108 Willoughby and Duncan
Block, Regina.

Swift Current, Sask.—Tenders will be received until
August 21st for sewers and sewage disposal works. J. Darl-
ington Whitmore, Engineer, 104 Willoughby & Duncan Block,
Regina.
~ Edmonton, Alta.—Tenders will be received until Aug.
4th for the supply and delivery of approximately 200,000
square feet wire fabric for concrete floors. John Stocks,
Deputy Minister of Public Works.

for the con-
The ships must
Preference
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| | LA ParsonsTrench Excavator

One machine adapted to every Job.

It digs any width between 28 and 78 inches
and any depth desired, without change of
parts; and deposits excavated material on
either or both sides of the trench.

It works in any soil except solid rock. The
buckets clean themselves

Strength, with no excessive weight, made
possible by the use of the best material in
construction, insures a minimum cost for
maintenance and operation.

No other machine can do as much work;
can save as much time and money; or can
adapt itself to as large a field. We have
demonstrated this to be true on work in many
parts of the United States and Canada.

We are now taking orders for a machine manu-
factured by us which will excavate trenches with
sloping sides of sufficient widths and depths as is
required for Irrigation and Drainage work. Write
us about ParsoNs [RRIGATION MACHINE.

WE SELL—-DO NOT LEASE

George A. Lambert, sales Manager
The G. A. Parsons Company, Newton, lowa

The Canadian Engineer

Offers to

Municipal Officials

WIS The free use of their offices
R o at Toronto, Winnipeg and
Montreal for thefiling of plans, speci-
fications and tender forms for all
Municipal work. Proper accommodations
for inspecting the blue-prints are given
visiting contractors and manufacturers. More
interested persons will call than will take a long trip
to see the plans. Itensures your requirements being seen by
a much larger number of contractors and manufacturers—and
without any additional cost. :

Draw up your advertisements on the plan of these two, mentioning any one
or more of our offices. You have our permission. Merely send us the plans and
specifications 'We'll look after them carefully.

winres. The Canadian Engineer rimeoyt?
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Lethbridge, Alta.—Tenders will be received until July
27th for additions to the Superintendent Engineer’s house.
Geo. W. Robinson, Secretary-Treasurer.

Prince Rupert, B.C.—Tenders will shortly be called for
grading and water system. W. M. Davis, City Engineer.

Red Deer, Alta.—Tenders will be received until Aug.
12th for furnishing, hauling, and putting on fix drop siding
on Willowdale schoolhouse. G. McIntosh, Secretary, Willow-

dale, S.D. ' ; [

Victoria, B.C.—Tenders will be received until Aug. 1st
for grading Yates Street and laying down the concrete foun-
dation on the sub-grade. W. W. Northcott, Purchasing
Agent. ! .
Britcola, B.C.—Tenders will be received for supplying
and installing heating appliances for North Hastings school.
C. Corder, Secretary. : }

Victoria, B.C.—Tenders will be received until Aug. 1st

for a concrete cement mixer. W. W. Northcott, Purchasing’

Agent. ) : :
Victoria, B.C.—Tenders will be received until Aug. 1st

for the installation of a complete system of cluster lights.
W. W. Northcott, Purchasing Agent. y 3

Washington, D.C.—Tenders will be received until Aug.
8th for railway, grading and bridges. R. A. Ballinger, Sec-
retary, Dept. of the Interior, United States Reclamation Ser-
vice.

New York, N.Y.—Tenders will be received until Aug.
srd for electric light wiring and fixtures, State Arsenel, 7th
Avenue and 3sth Street. F. A, McNelly, Secretary, State
Armory Commission, Capitol, Albany, N-Y-

>

CONTRACTS AWARDED.

Montreal, Que.—The Foundation Co., Ltd., has been
awarded contract for the erection of concrete oil tanks for
the Queen City Oil Co., at Toronto. ;

Outremont, Que.—Contracts amounting to $67,007 were
let for sewer construction as follows: W. McDonald,
sewers on Querbes Street, $6,700.95; De L. Epee, $6,306.80;
Champagneur, $6,641.90; Rockland, $4,548.75; total, $24,-
288.40. R. T. Smith & Co., Pagnuello Avenue, $11,725.503
Maplewood, $3,192.50; Roskeld, $2,372.50; Sunset, $1,005;
total, $10,285.50. M. Lapointe, Bloomfield Avenue, $11,-
833.50. W. Duquette, Outremont Avenue, $7;417; Wiseman
Avenue, $4,273; total, $11,600.

Brockville, Ont.—The city council decided to build by
day labor, the new pumphouse. The tenderers for the job
were all local men, whose figures were as follows: Barclay,
Fair and Fox, granite and brick, $12,006. Street and An-
derson, granite and brick, $10,011. Street and Anderson,
brick, $10,661. W. Patterson, concrete, $9,000. W. Patter-
son, brick and granite, $0,481. W. Patterson brick, $9,600.
The building will be erected to conform with the pumping
station and work will be started shortly on the job.

Cornwall, Ont.—The contract for the 34-foot concrete
arch over River De Lisle was awarded to Merpaw and Mc-
Donald, for $2,066.25. The other tenders ran $2,196.07,
$2,303.07, $2,477.25, $2,511.45, $2,527.31, and $2,535.03.
The engineer’s estimate was $2,480. W. H. Magwood, Corn-
wall, Ont., Engineer. 1 _

Chatham, Ont.—George Fielder, of Chatham, was given
2 contract for putting a concrete floor on the south approach
to Kent Bridge, at $575. Other bids were: Wm. Graham,
Kent Bridge, $825; A. S. Everett, Thamesville, $025; Geo.
Coumbar, Chatham, $1,325.

Cuelph, Ont.—The People’s Railway has let the follow-
ing contracts: Grading, Berlin to Bloomingdale, McMillan
& Co.; grading, Berlin to New Hamburg, O’Brien Con-
struction Co.; concrete work between New Hamburg and
Guelph, ‘Chas. Robbins, Galt.

Newmarket, Ont.—Contract for the High school was et
to Mr. McIntosh, of Alexander, Ont., at $13,000.

port Arthur, Ont.—S. Brown, of Winnipeg, has been
given a contract to build a roundhouse at this point, for the
Canadian Northern Railway.

Peterboro’, Ont.—The concrete walks of the Township
of North Monoghan have been awarded to James Boyer, at
9% cents per sq. foot.

Toronto, Ont.—The lowest tepder for the laying of the
soo-foot extension of the intake pipe was $35,000. The city
engineer’s estimate was $20,500. The pipe is to be supplied
by the Canada Foundry.

Moose Jaw, Sask.—Flanagan & Murphy, of Fort Wil-
lian, Ont., have been awarded the contract for the sewage
disposal works.

Regina, Sask.—The contract has been let for the new
building of the Regina foundry, to T. Spray, of this city.
The work is being completed by Sept. 3rd, and will be a
brick on concrete foundation 8o feet by 142 feet, with steel
truss roof.

Lacombe, Alta.—Davidson and Westaway, of Calgary,
secured the contract for the construction of concrete side-
walks, at 23% cents a square foot, and curb and gutter at
68 cents per lineal foot. Other bids for walks were: 24c.,
35c., and 36c.; curb and gutter, 6oc., 75c., and 75 cents.

————

RAILWAYS—STEAM AND ELECTRIC.

Fort William, Ont.—Fort William has been instructed to
install, before Sept. 1st, an interlocking plant at the James
Street crossings. Interlocking plants are also to be installed
at the C. N. R. crossing Fredericton Street, and at the
C. P. R. crossing Yonge Street, and a derailing device Lo
be placed on the G. T. P. spur.

Welland, Ont.—Work has started on the street railway
extension and it is expected it will soon be completed, as
there is little grading to be done.

Windsor, ont.—The first train has passed through the
Michigan Central tunnel under the Detroit River. It is a
regular steam locomotive drawing two flat cars. It is ex-
pected the $12,000,000 tunnel will be officially opened in
the autumn.

Regina, Sask.—The C. N. Ry. has made application to
the city council for permission to use, jointly with the
G. T. P., terminals to be established here.

Edmonton, Alta.—The Alberta and Great Waterways Co.
have failed to meet the first instalment of interest on bonds.
The Province of Alberta has met the obligations and do thus
become possessors of the charter. It is expected that the
roadway will be put through as a Government enterprise.

Red Deer, Alta.—The Alberta Central Railway has com-
menced construction work and it is expected the work will
be pushed west to the mountains.

Kamloops, B.C.—The C. N. R. have made a survey for
a line from here through the Okanagan District. Generally
the line will follow the old stage road through Grand Prairie
District, Campbell Creek and the Upper Sand River.

Neison, B.C.—The C. N. R. are letting contracts along
the Fraser River, W. P. Tierney, of this city, having secured
a 1o-mile section, and Chas. Johnson, of Seattle, a 2o-mile
section.

Victoria, B.C.—Jean Wolkenstein, of New York, is here
to discuss with the Government the proposed line from Van-
couver to Fort George. A reconnaisance survey of the Van-
couver-Fort George line has recently been completed by
Messrs. L. M. Rice & Company, of Seattle, and Mr. Wolken-
stein anticipates no difficulty in carrying his imposing under-
taking through to completion.

>

BY-LAWS AND FINANCE.

Camrose, Alta.—Three by-laws authorizing an expendi-
ture of $33,500 were passed by the ratepayers. Thirty thou-
sand dollars is for the installation of an electric light plant.

Owen Sound, Ont.—The County of Grey has sold deben-
tures amounting to $20,000, to cover the cost of bridge con-
struction. ! ;

Revelstoke, B.C.—This municipality sold $44,511 deben-
tures to complete the sewerage system. A system has al-
ready been installed in the central part of the town.

North Toronto, Ont.—This town recently sold $17,000
debentures for High school construction.

Brockville, Ont.—This municipality has just sold deben-
tures aggregating $30,058.60 for the construction of bridges,
collegiate institute, fire halls and for the purchase of road-
making machinery.

Montreal, Que.—The controllers have recommended
borrowing $20,000 for road construction. For public works,
$5,000,000 will be borrowed.

Ville St. Paul, Que.—The Catholic school commissioners
will borrow $118,000 for the construction of a boys’ academy
and a girls’ school. :

New Westminster, B.C.—The following by-laws were
carried: Lulu Tsland bridge, $30,000: street improvements,
$150,000; fire apparatus, $12,000. These were defeated:
Schools, [$97,500; parks, $35,000.
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LIGHT, HEAT AND POWER.

Kingston, ont.—T. B. Caldwell, of Lanark, has pur-
f}lllased the water power at Playfair, Ont. He will transmit
€ power to Lanark to run his factory. Its capacity is about
500 horse power.
5 Niagara Falls, Ont.—The new 18-foot concrete pipe line
the Ontario Power Company, designed to carry sufficient
Water to develop 75,000 h.p., was completed on Tuesday last.
t is 126 miles long, and the cost was about $500,000.
Ottawa, Ont.—The Ottawa Electric Co. has taken out a
Permit for a brick transformer building, to cost $18,000.
Vancouver, B.C.—It is expected that by Sept. 1st the
1estem Cana_da Power Co:, which is developing power at
cuElVe Lak-e, will be able to furnish 20,000 horse power. The
ITent will be sent from the power house under pressure of
,000 volts.

—_—ea- e

SEWERS, SEWAGE AND WATERWORKS.

N Aylmer, Que.—The town will proceed at once with the
e Struction of a pipe line from the Bradley Creek to large
€rvoir near the town limits; total cost, $21,000.

-

PERSONAL.

Ve .Mf‘- Ceo. Verity, of the well-known electrical firm of
rl‘/ty s, Limited, of Birmingham, Engz., accompanied by

o V. Arnold, B.A., AM.LE.E., were visitors at Toronto
CS of The Canadian Engineer this past week.

| s W. Saaier, of the Bruce Peebles Co., Ltd., Manches-
». England, has been transferred to Johannesburg, South

Tica, where he will take up i sitl is
s an important position for this
Company, I p posit thi

H. JOHNSTON, C.E.

0. McMullin has been appointed Gold Commissioner
4 ortland Canal Mining District.
« Herbert Johnston, the newly appointed Town En-

“atedrigf B_erilin, Oflt., was born at Meaford, Ont. He grfad-
cience fc"’ll Engme.ermg from the Faculty of Apphe:d
anq Sl.('l) Toron.to University in 1903. He becamf’. an Ontario
sS%iate“’eYOr in 1905. In 1908, he was ad.m}tted as an

o Member of the Canadian Society of Civil Engineers.
ISt practical experience was with John Rogers, Esq.,
né’eé\'htr:hel], Ont., where he spent two years in drainage
ng. In 1903 he entered the employ of Wm. Mahlon

J.
for the

ginee

.

with Mr. Davis with the firm name of Davis & Johnston.
During the last five years the firm have been employed in
many engineering works, the most important of which are
as follows: Galt Sewerage System, Listowel, Preston, Hes-
peler and Wingham Water-works, Berlin Sewage Disposal
Works, Waterloo Sewage Disposal Works and Guelph Water
Supply.

On July 1st, Mr. Davis left Berlin to assume the duties
of City Engineer of Prince Rupert, B.C., and Mr. Johnston
was appointed Town Engineer of Berlin.

Archer & Gerow, who represent the Jeffrey Manufactur-
ing Company, of Columbus, Ohio, have moved from the
Dineen Building into new and more roomy quarters, at 174
King Street East, Toronto, corner of Front and 'George

Streets.
—_— e ————
MISCELLANEOUS.
Fredericton, N.B.—It is expected that $2,500 will be

spent on improving the city wharves.

Sydney, -N.S.—It was decided by the city council to go
ahead with the $35,000 subway at McQuarrie’s Crossing.

Cretna, Man.—The Manitoba Government Elevator Com-
mission took over on July 22nd, the elevator recently known as
Chamber’s elevator, and is about to put it into shape for
opening. It is understood this is the first elevator the Com-
mission has purchased, and the sum paid for it was in the
neighborhood of $3,500.

Winnipeg, Man.—The City Engineer has been instructed
to prepare plans and estimate the cost for a municipal gas
plant to be submitted at the next meeting of council.

Chilliwack, B.C.—Council will probably spend $10,000
for a rock crusher.

New Westminster, B.C.—The British Columbia Tele-
phone Company will, next year, install a modern telephone
switch*board.

—_—- o —

EMPLOYERS’ LIABILITY INSURANCE.”

By Miles M. Dawson.

As at present supplied in the United States, employers’
liability insurance consists of an insurance company under-
taking for a consideration, called a premium, to assume the
liability of the employer to his employees who are injured by
reason of what the law terms negligence, and to the next of
kin of employees who lose their lives through his negligence.
In practice it consists in the insurance company making it a
business to drive as hard a bargain as it can in the settlement
of claims of this nature or to resist such demands and defend
against them in the courts if necessary, according as one
course or the other may seem less expensive or for any other
good business reason more desirable.

This system has not proved satisfactory to any of the
parties in interest. It is not satisfactory to employers, be-
cause, while it appeals to them as a ready means of escaping
annoyance and occasional excessive verdicts, it involves the
payment of large amounts which go for agency, adjustment,
home office and other expenses, and which must be paid by
the employers in addition to the sums that actually reach the
injured employees and the next of kin of employees who are
killed. It is unsatisfactory to the companies because they
find that there is constant pressure upon them to be more
liberal in their settlements, since the employer is not directly
affected by each settlement, and at the same time equally
constant pressure upon them to furnish the insurance at

*From an address before the National Meta] Trades As-
sociation, New York convention.

avig C.E » . $
» W.E.| Berlin, and in. 1905, he formed a partnership
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lower premiums. They also tire of being continually in the
courts or continually resisting the payment of claims, and
competition among them is resulting in several of the com-
panies choosing to make prompt settlement in as many in-
stances as they can, instead of standing upon their rights
under their contracts and under the liability law. It is not
satisfactory to the workmen and their next of kin because they
are confronted with a purely business proposition at a time
when there may be very great need, and when, under the old
conditions, the employer might, and very likely would, as a
matter of sympathy, contribute to their relief, even though
not liable under the strict letter of the law. Another objec-
tion on their part is that litigation is more expensive to them,
longer drawn out, more bitterly fought and the defense con-
ducted by men of special skill in such matters. They also
urge that often advantage is taken of their necessities to drive
a specially hard bargain without their being made aware of
their rights in the matter. {

Thefe is also a fourth party to the transaction—the pub-
lic. Whatever employers or employees fail to do for the relief
of the victims of industry falls upon the public in the most
unfortunate form of charity or even, eventually, by reason of
the impoverishment of families and the consequent failure to
educate and train children, through courts and prisons.

A very prominent manufacturer of Germany, after a
recent visit to the United States, made substantially this
statement: ‘I was here once before, some fifteen years ago.
At that time I felt that German manufacturers had much to
learn from America, and particularly about the management
of their factories. Now I do not find that there is much to
learn, while I know that American manufacturers have very
much to learn from us.”” No more than 25 years ago German
workmen were not regarded as efficient, either from the stand-
point of quantity or quality of product, as the workmen of
several other countries, and particularly Great Britain and the
United States; but precisely the contrary is now pretty gener-
ally acknowledged to be the case. It will interest my hearers, I
am sure, to know that when I was abroad in 1908 to study
employers’ liability and employers’ liability insurance, as
well as other schemes for insuring workmen, I found that
the superior efficiency of German workmen, on the whole,
was very largely ascribed by everybody to the system of em-
ployers’ liability insurance which had been introduced in
Germany.

Under the system which obtained there before, and which
was about the same as in this country at present, the life of
the workmen in many occupations was a gamble, in which
the fate of their wives and children and of others who might
be dependent upon them was at stake. They saw the severest
misfortunes come to families, amounting to complete de-
moralization, without any fault on the part of the man him-
self. At the present time precisely the contrary condition
exists—viz., that the only way in which those dependent
upon the workman can be involved in absolutely disastrous
misfortune is for him to become an idler and fall out of the
ranks of regularly employed wage earners. If he is a steady
workmAn and if any misfortune comes to him, a sufficient
financial support to keep him and his family from the poor-
house or from depending upon public or private charity is as-
sured. The effect of this upon his character is said to have
been nothing short of marvellous. Other results likewise are
pointed to, namely: that by reason of the new conditions there
is very little expensive litigation; that the cost of getting 2
dollar to the insured workman or the family of a workmau
who is killed is about 10 or 12 ceénts, instead of at least an-

other dollar, as in our own country; that the burden on the
manufacturers is evenly and uniformly distributed, and that
excessive verdicts are not merely transferred from the should-
ers of the individual manufacturer to the entire trade, but also
do not exist at all.

The general impression in the United States is that Ger-
many has a system of State insurance, where the State col-
lects premiums from the employers, administers the funds,
pays the claims, and in general manages the whole affair.
The fact is precisely the contrary. The system is one under
which the trades themselves are organized into mutual trade
associations such as your own, to which every person or com-
pany engaged in that trade is by law required to belong and
which are managed by their own members. The liability to
employees is transferred from the individual employer to
these trade associations, and the amount of liability is abso-
lutely fixed by law and is likewise entirely independent of
questions of negligence, so that there is no quarrel over
whether the employer is liable or not. The only difference of
opinion that arises is when there is partial disability, the de-
gree of which has to be determined. While these associations
are conducted at an expense of about 10 or 12 per cent., it is

generally conceded that their effectiveness, both in the shrewd

and careful management of their business and also in bring-
ing about the adoption of safety devices and a reduction in
the hazards of industry, far exceeds that of any system which
has ever been introduced in any other country.

Under the German system the amount of liability in event
of total disablement is fixed at a certain proportion of the
wages and is payable like wages—that is, by weekly pay-
ments. In the event of partial disability an amount propoI-
tionate to the impairment of the earning power is paid. In
the event of death a pension is paid to the widow during her
widowhood—that is, until her death or remarriage—and 2
pension to each child until he reaches 16 years. These
pensions in the aggregate must not exceed the amount that
the man would have received himself had he been totally dis-
abled. This system I personally regard as the most satisfac-
tory one for employers’ liability insurance that can be found
in any country. It could ‘be introduced here, precisely as it is
in Germany,-only by means of legislation. If there were such
legislation, as our national Constitution now stands, it would
apply only to individual States and would take effect in those
states only when adopted by their respective legislatures.

The further questions remain, What can be done under
our existing laws by the voluntary act of individual employ-
ers or trade associations of employers, and what method of
insurance is wisest for them? Employers’ liability insurance
in its usual form, as a mere means of escaping liability, 18
perhaps as satisfactory as any other method now open to em-
ployers. Its disadvantages are obvious, as already stated.

There are but four other methods available. One of
these is a workmen’s collective policy, issued By an employ-
ers’ liability insurance company for protection of workmen,
without regard to liability, the employer contributing toward
the premium and either thereby becoming entitled to be pro”
tected against his liability, or else paying a somewhat 1€
duced premium for protection against such liability-
Theoretically, this kind of insurance is much more desirablé
from manyvstandpoihts than employers’ liability insuranc®
alone, but in practice it has not found favor.

The most recent form of insurance of this general nature
is known as ‘“‘employers’’ compensation policy,” under which
the employer is authorized to compensate his employees for
injuries sustained, without regard to liability, to the amount
of one full year’s wages for the loss of two limbs or the sight
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THE MILBURN LIGHT

is considered the most perfect portable
light for construction and out-door work

It burns Acetylene gas, costin&

1-1/4c. per thousand Candle Power per

hour. It possessesno pumps, no moving
m It is lighted instantly, is ab.
solutely storm-proof and requires not
the slightest attention during use.
Is adapted for Steam Shovels, Dredges,
Mines, etc.

The cut illustrates the standard
light used by contractors and railroads.

It GIVES 5000 CANDLE
POWER FOR ABOUT 6¢c. AN
HOUR -AND LIGHTS 1500
FEET OF WORK.

OVER 50,000 SOLD. SEND FOR 32 PAGE CATALOGUE.
CANADIAN AGENTS :

The Canadian Fairbanks Co. Ltd.

MONTREAL. TORONTO. ST. JOHN, N.B. WINNIPEG. CALGARY. VANCOUVER.

s

| —— *
e

THE FounNDpATION COMPANY, LIMITED

Bank of Ottawa Building, - MONTREAL, CANADA.

Contractors for Foundations of all Kkinds.

Pneumatic Work a Specialty.

Bridge Piers Tunnels
Mining Shafts : Docks
Wharves Sea Walls
Locks Dams
Power Plants - Concrete Piles
Water Power Construction
| AND
HEAVY BUILDING FOUNDATIONS

\

-
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ENCINES FOR TEMISKAMING

Specifications of Four New Locomotives for T. & N. 0. RIly.

The Canadian Locomotive Company, Limited, of Kings-
ton, Ontario, are building four new locomotives for the Temis-
kaming and Northern Ontario Railway. The specification

follows :— .
Engine. AR |
Gaugl RENGHRERINT Sl s d s beniuil 4 ft. 8% in.
Type of Engine, 4-6-2 ........... ....Pacific type passenger
locomotive.
EAIC] USE s tls v e ais stersnois o o's n tyamkibytafatetigat Bituminous coal.

Weight in Working Order, Drivers ..135,500 lbs.
Weight in Working Order, Total ....202,500 lbs,
Wheel Base of Engine, Rigid .-...... 12 Bt tin
Wheel Base of Engine, Total ........31 ft. 6 in.
Wheel Base of Engine and Tender ..s7-ft. 10 in.
Height over all, Engine and Tender .. 14 ft. 9J{ in.
Heating Surface, Fire Box ..........162 sq. feet.

Heating Surface, Tubes ............. 2,705 sq. feet.
Heating Surface, Total .............. 2,867 sq. feet.
Diameter of Driving Wheels .:......x 60 in.

Material of Driving Wheels Centres...Cast steel.
Diameter and-Length of Driving Jour-

nals AL A B S ot s R T O A B 9% i -X-12 in.
Diameter of Cylinders ......ccoccenve 5T in.
Stroke of Cylinders: il . v diue o thals abidie 58 in.
Type of Boler casios sl J[o T nTnr Extended wagon top.
Working Pressure of Boiler .......... 200 lbs. per sq. inch.
Namber Of LD OR 5 s orhs sioisress o o sasirne oo 272.
Diameter of Tubes ........ e TR 2 in.
Length of Tubes ...4 ..i.. e vv.. 19 ft. o in.
O CEOTS  oe & ot enetolmtsliaiiois < 3 ess Bicsae oy s No. g locomotive type.
Safety Valves o sl ip Sl s e v Coale’s muffled pop.
Brakes ....c...ocicciiiiiiiiiian. West’house No. 6 E.T.
Kind ot Packing 5o vvi oot f o dt il ies U.S. Multiangular Me-
tallic.
Tender.
Weight of Tender, Loaded ......... 133,000 1bs.

Capacity of Tank in Imp. Gallons .. s 500 Ibs.
Style of Tank ...........cccveuu....Hopper type.

Bk (] B 52 (o8 R e AN A g U 10 tons.
Style of Truck «...sticevissvssansavsvd wheel lized
Didmeter of "Wheel =50 .0 o Joevios 36 in. e it

RCHG ol DB s d il wasto i - Sihban STt stésl &
Diameter and Length of Journal ....5% in. io ;g ?n'e g

Brake Beam ........................Simplex I beam type.
— -

MARKET CONDITIONS.

-slS
103 : : Montreal, July 27th, 1910.

Conditions in the iron market of the United States are practically un-
changed. Buyers are taking only what they cannot possibly do without
their view of the market being that further declines are not at all im:
probable. It seems to be the opinion that the' dullness of the past few
weeks may continue for some time to come, so that it is very difficult to
make sales under the circumstances. The whole point is whether or not
prices are likely to go lower in the meantime, About the only business
done in the south during the week was for a very small quantity of pig-
iron, and even this business had to be done at a reduction in price.

The situation both in the pig-iron and in the steel markets is greatly
influenced by the relationship of the railways and the Interstate Commerce
Commission. The railways are being prevented by the Commission from
putting into effect the higher rates until at least the first of November, and
it is thought that this will in all probability influence them to make few or
no extensions while awaiting increased earnings. Unfortunately these
suspended hostilities between the Commission and the railways are exert-
ing their influence on the iron and steel markets.

In all branches of the iron and steel industry there is a tendency on
the part of consumers to go slow. There has also been some discussion
regarding the possibility of a cut in the price of sheets by the Steel Trust.
Some products have not yet been marked down sufficiently, it is thought,
and this naturally prevents buyers from operating. The railways are not
only practically out of the market as buyers of rails, but also of other
kinds of steel, and of different railway equipment. The crop situation is
also exerting a great deal of influence at the present time, inasmuch as a
failure of any considerable extent would undoubtedly induce the railways to
cease to make further extensions which would otherwise be made.

Advices received from Great Britain show that there is practically no
change in the iron and steel marKets on the other side of the Atlantic. A
certain amount of export is constantly in progress, but the volume is very
light at the present timé. Nothing new seems to have developed in the
market, and prices continue at about the same level as has prevailed for
some months past.

In the local market there is nothing nmew. Demand throughout the
country is reported to be fairly satisfactory, but there is very litt?e.snap to
the buying, and everything indicates that consumers are following .the
policy of restricting purchases until the situation develops more certainty.
Prices continue practically unchanged all along the line, not only for raw
material, but for ﬁnisl;ed and semi-finished products.

ki

The market holds steady at recent prices:—

Antimony.—The market is steady at 8c. to 8%c.

Bar Iron and Steel.—The market holds dull and steady. Bar iron,
$1.90 per 1oo pounds; best refined horseshoe, $2.15; forged iron, $2.05; mild
steel, $1.90; sleigh shoe steel, $1.90 for 1 x 3-base; tire steel, $2.00 _fol'
1 x 3-base; toe calk steel, $2.40; machine steel, iron finish, $1.95; Im*
ported, $2.20.

Bullding Paper.—Tar paper, 7, 1o, or 16 ounces, $1.80 per 100 pounds;
felt paper, $2.75 per 1oo pounds; tar sheathing, 4oc. per roll of 400 square
feet; dry sheathing, No. 1, 30 to 4oc. per roll of 40e square feet; tarred
year will be the largest in the history of the country. Prices on forcigd
fibre, ssc. per roll; dry fibre, 45c. (See Roofing; also Tar and Pitch). (164)-

Cement.—Canadian cement is quotable, as follows, in car lots, f.o.b.
Montreal :—$1.30 to $1.40 per 3s0-lb. bbl, in 4 cotton bags, adding 1oc. fof
each bag. Good bags re-purchased at roc. each. Paper bags cost 2%
cents extra, or 1oc. per bbl. weight.

Chain.—The market is unchanged, being now per 100 lbs.,, as fol-
lows :—¥-in., $5.30; 5-16in., $4.70; 3-in., $3.90; 7-16-in., $3.65; %-in., $3.554
9-16-in., $3.45; $-in., $3.40; ¥-in., $3.35; %-in., $3.35; 1-in., $3.35. .

Coal and Coke.—Anthracite, egg, stove or chestnut coal, $6.75 per ton,
aet; furnace coal, $6.50, net. Bituminous or soft coal: Run of mine, Nova
Scotia coal, carloxu lots, basis, Montreal, $3.85 to $4 per ton; cannel coal,
$9 per ton; coke, single ton, §s5; large lots, special rates, approximately
$4 f.0o.b., cars, Montreal

Copper.—Prices are strong at 13% to 14cC.

Explosives and Accessories.—Dynamite, so-lb. cases, 40 per cent, proof,
tse. in single case lots, Mentreal. Blasting powder, 25-lb. kegs, $2.25 pef
keg. Special quotatiens on large Icts of dynamite and powder. Detonatof
caps, case lots, containing 10,000, 75c. per 100; broken lots, $1; electri¢
blasting apparatus:—Batteries, 1 to 10 holes, $15; 1 to 20 holes, $a5; 1 @
30 holes, $35; 1 to 40 holes, $s0. Wire, leading, 1c. per foot; connecting,
soc. per lb, Fuses, platinum, single strength, per 100 fuses:—4-ft. wires
$3; 6-ft. wires, $3.54; 8-ft. wires, $4.08; 1o-ft. wires, $s.

Galvanized Iron.—The market is steady. Prices, basis, 28-gauge, are:—
Queen’s Head, $4.10; Colborne Crown, $3.85; Apollo, 10% o0z, $4.9%
Add 2sc. to above figures for less than case lots; 26-gauge is
3sc. less than 28-gauge, American 28-gauge and English 26 are equivalents,
as are American 10¥% oz., and English 28-gauge.

Galvanized Pipe.—(See Pipe, Wrought and Galvanized).

Iron.—The market is steady and prices unchanged. Following
are the prices, on cars, sx-wharf, Montreal:—No. 1 Summerlee, $z0.50 to
$20.75 per ton; selected Summerlee, $20 to $20.25; soft Summerlee, $19.50
to $19.75; Carron, special, $20 to $20.50; soft, $19.5s0 to $20; Clarencér
$17.25 to $17.50; Cleveland, $17.25 to $17.50 per ton.

Laths.—See Lumber, etc.

Lead.—Prices are easier, at $3.35 to $3.45.

Lead Wool.—$10.50 per hundred, $200 per ton, f.o.b., factory.

Lumber, Etc.—Prices on lumber are for car lots, to contractors, at mill
pmints, carrying a freight of $rso. Red pine, miil culls out
$18 to $22 per 1,000 feet; white pine, mill culls, $16 to $17. Spruce, 1-ip.
oy 41n. and up, $15 to $17 per 1,000 ft.; mill culls, $12 to $14. Hemlocks
log run, culls out, $13 to $15. Railway Ties; Standard Railway Tie®
nemlock or cedar, 3s to 4s€. each, on a sc. rate to Montreal. Telegraph
Poles: Seven-inch top, cedar poles, 25-ft. poles, $1.35 to $1.50 each; 3o-ft-s
$1.75 to $2; 3s5-ft., $2.75 to $3.25 each, at manufacturers’ points, with gc
freight rate to Montreal Laths: Quotations per 1,000 laths, at point?
earring $1.50 freight rate to Montreal, $2 to $3. Shingles: Ceda’
shingles, same conditions as laths, X. $1.50; XX, 2.50; XXX, $3.

Nails.—Demand for nails is steady and prices are: $2.40. PCf
keg for cut, and $2.35 for wire, base prices. Wire roofing nails, sc. lb.

Paints.—Roof, barn and fence paint, goc. per gallon; girder, bridge
and structural paint for steel or iron—shop or field—$1.20 per gallon, i®
barrels; liquid red lead in gallon cans, $1.75 per gallon.

Pipe.Cast Iron.—The market shows a steady tone although demand it
en the dull side. Prices are firm, and approximately as follows:—$3a2 fof
6 and 8-inch pipe and larger; $33 for z-inch and 4inch at the foundry-
Pipe, specials, $3 per 100 pounds. Gas pipe is quoted at about $1 more
than the above.

Pipe.—Wrought and Galvanized.—Demand is about the same, and
the tone is firm, though prices are steady, moderate-sized lots
being: J¥-inch, $s.50, with 63 per cent. off for black, and 48 per cent. ©
for galvanized; 3-inch, $s.50, with 59 per cent. off for black, and 44 P€f
cent. off for galvanized; ¥-inch, $8.50, with 69 per cent. off for black, and
50 per cent. off for galvanized. The discount on the following is 71% per
cent. off for black, and 61% per cent. off for galvanized; %-inch, $11.50%
1-inch, $16.50; 1¥4-inch, $22.50; 1%-inch, $27; 2-inch, $36; 2%-inch, $57.507
3-inch, $7s.05; 3%-inch, $95; 4-inch, $108. ;

Plates and Sheets.—Steel.—The market is steady. Quotations are: $2.20
for 3-16; $2.30 for 3, and $2.10 for ¥ and thicker; 12-gauge being $2.30%
ws-gauge, $2.15; and 16-gauge, $2.10.

Raila.—Quotatio_ns on steel rails are necessarily only approximate and
depend upon specification, quantity and delivery required. A range ©
rails, per gross ton of 2,240 lbs,, f.o.b. mill. Re-laying rails are quoted #
$27 to $29 per ton, according to condition of rail and location.

Railway Ties.—See lumber, etc.

Roofing.—Ready roofing, two-ply, 7oc. per roll; three-ply, osc. per rol
of 100 square feet. Roofing tin caps, 6¢c. lb.; wire roofing nails, sc.
(See Building Paper; Tar and Pitch; Nails, Roofing).

_ Rope.—Prices are steady, at oc. per Ib. for sisal, and 10%c. for Manila:
Wire rope, crucible steeel, six-strands, nineteen wires; ¥%-in., $2.75; 539
$3.755 3, $4.75; %, $5.25; 56, $6.25; ¥, $8; 7, $10; 1-in., $12 per 100 feck

Spikes.—Railway spikes are steady, at $2.45 per 100 pounds, base of
5% x9-16. Ship spikes are steady at $2.85 per 100 pounds, base of 3 X1
inch, and 36 x r2-inch.

Steel Shafting.—Prices are steady at the list, less 25 per cent. Demand
is on the dull side,

Telegraph Poles.—See lumber, etc,

Tar and Pitch.—Coal tar, $3.50 per barrel of 40 gallons, weighing abott
s00 pounds; roofing pitch, No. 1, 70c. per 100 pounds; and No. 2, ssc. pf
100 pounds; pine tar, $8.50 per barrel of 40 gallons, and $4.75 per haff-
barrel; refined coal tar, $4.50 per barrel; pine pitch, $4 per barrel of 180
to 200 pounds. (See building paper, also roofing);
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Zing, Prices are firm, at $34 to $34.50.

—The tone is easy, at 5% to 6o,

B 3 CAMP SUPPLIES.
Beans.—ane pea beans, $2 to $2.25 per bushel
0utter.—Fresh made creamery, 23 to 23%c.

bean:m‘ed Goods.—Per Dozen.—Corn, 80 to 8s; $1.15;
s

Dears 8s5¢c.; tomatoes, 85 to goc.; peaches, 2s, $1.65, and 3s, $2.65;
flats 's”» $1.60, and 3s, $2.30; salmon, best brands, 1-lb. talls, $1.87%, and
2.02

,h -02}5 ; cheaper grades, 95¢. to $1.65.
makes“ae'_The market ranges from 1rc. to 113c., covering all Canadian

peas, $1.o5 to

goﬂee.—Mocha, 20 to 25¢.; Santos, 15 to 18c.; Rio, 10 to 12c.
R Tled Frults.—Currants, Filiatras, s% to '6%c.; choice, 8 to gc.; dates,
i SC.; raisins, Valentias, -5 to 6%c.; California, seeded, 7% to ¢c.;
Dorated apples, prime, 8 to 8%ec.
Eggs.—No.
Flour
Strong 1,

1 eggs are 20 to 21C.; selects, 22 to 2s5c.
*—Manitoba, 1st patents, $5.90 per barrel;
akers’, $5.20.
40 to olasses ang Syrup.—Molasses, New Orleans, 27 to a8c. ;. Barbadoes,
e 45¢.; Porto Rico, 40 to 43c.; syrup, barrels, 3%c.; 2-lb, tins, 2 dozen
Pse, $2.50 per case.
otatoes,__per 90 lbs., good quality, 60 to 7oc.

2nd patents, $s5.40;

$2.67108 and Tapioca.—Rice, grade B.. in soolib. bags, $2.75 to $2.80; C.C.,
R aploca, medium pearl, 5% to 6c.
olled Oats.—Oatmeal, $2.20 per bag; rolled oats, $2, bags.
3 L‘rgi::--GranuIated, bags, $s5.05; yellow, $4.65 to $5. Barrels sc. above
s

Chin:a"J'p‘“" 20 to 38c.; Ceylons, 20 to 4oc.; Ceylon, greens, 19 to sse.;
Fl"hgfun, 20 to' soc.; low-grades, down to 1sc.

$15., - Salted —Medium cod, $7 per bbl.; herring, $s.25 per bbl.; salmon,

Per S0 per bbl, for red, and $14 for pink. Smoked fish.—Bloaters, $1.10

s,'z;.a"ge box; haddies. 7%e per lb.; kippered herring, per box, $1zo to

ha.m:rovmo"s'—salt Pork.—$27 to $34 per bbl; beef, $18 per bbl; smoked

Ib, ¢’ ™6 to 20c. per Ib.; lard, 16% to 17%c. for pure, and 12% to 14c. per
* '°f compound,

* ¥* % ¥
Toronto, July 28th, 1910.

and : Gra,nd Trunk as interfering with his business. The inconvenience
massfbemg suffered are great, and it is noticeable that most merchants
ers in]n“ acturers have small sympathy for the men in the dispute. Found-
Dig-ir a':‘dr in the south-west peninsula of Ontario suffer for lack of coal or
°0; stone and lime and brick dealers cannot get their goods into
> dealers in roofing, steel, and iron goods, in fact, heavy goPds
are Y, where they cannot command either C.P.R. or water connection,
the pa Y handicapped. A large house whose business lies 75 per cent. in
Car (3Tt of the province served by the Grand Trunk, says; “I cannot get a

i : o :
day W or out, and have had a wearisome week, besides losing money every

o tI:early every merchant conferred with speaks of the strike of trainmen
1

Call’il;lhe Pork-packing houses are severe sufferers; those at Stratford and
lacy gwo"d aré shut down, those at Peterboro and Ingersoll nearly‘so, for
eir o8s. Toronto provision dealers say they have had to. \w'lt]:ndr_aw
"Ossiblrave“crs from districts served by the Grand Trunk, finding it im-
]ette,.se to take orders from Grand Trunk Railway points. We have seen
Vet y“the dozen, saying; “Your goods shipped 1sth, not'reac‘}zed us
it Wou?;' How much longer must we wait for that car promised?” Apd
toley Seem that a crop of law suits must result from such an in-
able Situation,
Wise . following are wholesale prices for Toronto, where not other-
*Plained, although for broken quantities higher prices are quoted:

A::""‘”‘V——Tradc is quiet, price unchanged at $8.s50. g A
O2en :'\Slnndard makes, double bitted, $8 to $10; single bitted, per

ATE TS
deale:' lron.—sz.os to $2.15, base, per 100 lbs.,, from stock to wholesale
B, " Free movement
take :’ Mild Steel.—Per 100 Ibs., $2.15 to $2.25.
o;me relative advance,
n"“nd,’r Plates.—i(.inch and heavier, $2.20. Boiler heads 2sc. per 100
Boj) 2dvance on plate. Tank plate, 3-16-inch, $2.40 per 100 pounds.
toe, . ,’:' Tubes.—Orders continue active.  Lap-welded, steel, 1¥-inch.
Fincy, “sinch, qc, per 10 foot; az-inch, $8.50; 2%-inch, $10; 2%-inch, $10.60:
nl‘llIa;' to $1r.co; 2%-inch, $18 to $18.50; 4-inch, $19 to $20 per 100 feet.
m"der“e"' Paper.—Plain, a27c. per roll; tarred, 3sc. per roll. Demand i

By,
$ ¢, ioks, 1,
Are i1 '?-So, at
¥are, T®Quest,
% Per

Sleigh shoe and other

active movement, with very firm tone. Price at some yards
others, $o0.50 to $10 for common. Don Vn_lley pressed brick
Red and bufi pressed are worth $18 delivered and $17 at

We manufacture all Kinds of Power
and Steam Pumps, Condensers,
Travelling Cranes, etc.

The Smart-Turner Machine Co., Ltd.
HAMILTON - - - - - CANADA

Broken Stone.—Lime stone, good hard, for roadways or concrete, f.0.b.,
Schaw station, C.P.R., 75c. until further notice, per ton of 2,000 Ibs., 1-inch,
a-inch, or larger, price all the same. Rubble stone, ssc. per ton, Schaw
station, and a good deal moving. Broken granite is selling at $3 per ton
for good Oshawa.

Cement.—Car lots, $1.75 per barrel, without bags. In 1,000 barrel
lots $1.60. In smaller parcels $1.90 is asked by city dealers. Bags, 4oc.
extra. Demand constant.

Coal.—The price of anthracite still remains at $6.50 per ton, net, and
pea coal at $5.50 per ton. In the United States there is an open market
for Dbituminous coal and a great number of qualities -exist. We
quote: Youghiogheny lump coal on cars here, $3.75 to $3.80; mine run,
$3.65 to $3.70; slack, $2.75 to $2.85; lump coal from other districts, $3.55
to $3.70; mine run roc. less; slack, $2.60 to $2.70; cannel coal plentiful at
$7.50 per ton; cook, Solvey foundry, which is largely used here, quotes at
from $s5.75 to $6.00; Reynoldsville, $4.90 to $5.10; Connellsville, 72-hour
coke, $s5.25.

Copper Ingot.—A very large volume of business is being done, but the
market is weaker at $15.25 to $13.50. Production goes on at a rapid rate.

Detonator Caps.—7sc. to $1 per 1oo; case lots, 75c. per 100; broken
quantities, $1.

Dynamite, per pound 21 to 2sc., as to quantity,

Felt Roofing.—A very good volume of trade is going on at $1.80 per
100 lbs. as before,

Fire Bricks.—English and Scotch, $30 to $35; American, $25 to $35 per
1,000. Fire clay, $8 to $12 pe- ton,

Fuses.—Electric Blasting.—Double strength 4 feet, $4.50; 6 feet, $s5;
8 feet, $5.50: 10 feet, $6. Single strength, 4 feet, $3.50; 6 feet, $4; 8 feet,
$4.50; 10 feet, $5, per 100 count. Bennett’s double tape fuse, $6 per 1,000
feet.
Iron GChailn.—%-inch, $s5.75; s-16-inch, $5.15; 3-inch, $415; 7-16-inch,
$3.05; %-inch, $3.75; o-16inch, $3.70; $f-inch, $3.55; %-inch, $3.45; Z-inch,
$3.40; 1-inch, $3.40, per 100 Ibs.

Iron Plpe.—A steady request at former prices :—Black, ¥-
inch, $2.03; 3-inch, $2.25; %-inch, $2.63; #-inch, $3.28; r-inch, $4.70; 1%-
inch, $6.41; 1%-inch, $7.70; a2-inch, $10.26; 2%-inch, $16.39; 2-inch, $a1.52;
3%-inch, 27.08: g-inch. $30.98; 4%-inch, $15.75; s-inch, $30.85; 6-inch, $s1.70.
Galvanized, %-inch, $2.86: 3-inch, $3.08; %.inch, $3.48: ¥-inch, $4.43;
1-inch, $6.35; 1%-inch, $8.66; 1%-inch, $10.40: 2-inch, $13.86, per 100 feet.

Pig Iron.—We quote Clarence at $20.50, for No. 3; Cleveland, $20.50;
Summerlee, $22; Hamilton quntes a little irregular, between $19 and
$20. The market unchanged and quiet.
Lead.—A very fair demand exists, at an unchanged price of $3.75 to
$3.85. A better feeling exists, however,

Lime.—Retail price in city zcc. per 100 Ibs, f.o.b., car; in large lots at
kilns outside city 22c. per 100 lhs. f.o.h. ear without freight. Demand is
moderate, supply might be larger; the strike hampers dealers.
Lumber.—An unusually brisk demand has characterized the month, and
orices are fully maintained. Pine is good value at $32 to $40 per M. for
dressing, according to width required: common stock boards, $28 to $333
cull stocks, $20; cull sidings, $17.50. Southern pine dimension timber fl’pm
$10 to $45, according to size and grade; finished Southern pine, accordnpg
to thickness and width, $30 to $40; hemlock is in demand and held quite
firmly, we quote $17.50 to $18; spruce flooring in car lots, $22 to  $24;
shingles, British Columbia, are steady, we quote $1.10; lath, No. 1, $4.60;
white pine, 48-inch, No. 2, $3.75; for 32-inch, $1.85 is asked.

Nalls.—Wire, $2.35 base‘ cut, $260; spikes, $2.85 per keg of 100 lbs.
Pitch and Tar.—Pitch, unchanged at 7oc. per 100 lbs. Coal tar, $3.50
per barrel. Demand moderate.

Plaster of Paris.—Calcined, New Brunswick, hammer brand, car lots,
$1.05; retail, $2.15 per barrel of 300 Ibs. | s

Putty.—In bladders, strictly pure, per oo !bs., $2.25; in barrel lots,
$2.10. Plasterer’s, $2.15 per barrel of three bushels. k

Ready Roofing.—An active demand; prices are as per catalogue

Roofing Slate.—Most of the <late used in Canada comes now from
Pennsylvania or Maine, the Canadian sunply being slender and mnastly from

1,000,

the Rockland quarries of the Eastern Townships in Quebec. There is »a
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great variety of sizes and qualities, so that it is difficult te indicate prices.
But No. 1 Bangor slate 10x16 may be quoted at $7 per square of 100
square feet, f.o.b., cars, Toronto; seconds, soc. less. Mottled, $7.35;
green, $7, with a prospect of advance. Dealers are fairly busy.
Rope.—Sisal, g%c. per lb.; pure Manila, 10}ic. per 1b., Base,
Sand.—Sharp, for cement or brick work, goc. per ton f.o.b., cars, Tce-
onto siding.
Sewer Pipe.—

4-in. 6-in. ¢-in. 1o-im. 12-in.  a4in
Straight pipe per foot ......$0.20 $e.30 $0.65 $o.75 $1.00
Single junction, 1 or 2 ft. long .90 1.35 3.70 3.40 4-50
Double junctions eessmason’ B0, . 8.80 R 08 8.50
Increasers and reducers .... .... 1.50 2.50 Savie 4.00
P. traPs  ceecsccccsccscscscces 300  3.50  7.50 eons  W5.00
H. H. traps o5 3.50 4.00 8.00

15.00  <eeee
Business very active; price, 73 per cent. off list at factory for car-load
lots; 6o per cent. off list retail.

Steel Beams and Channels.—Active.—We quote:—$2.75 per 100 lbs., ac-
cording to size and gquantity; if cut, $3 per 100 Ibs.; angles, 1% by 3-16
and larger, $2.50; tees, $2.80 to $3 per 100 pounds. Extra for smaller sizes
of angles and tees.

Sheet Steel.—American Bessemer, 10-gauge, $2.50; 12-gauge, $2.55; 14-
gauge, $2.35; 17, 18, and z0-gauge, $2.45; 22 and 24-gauge, $2.55; 26-gauge,
$2.65; 28-gauge, $2.80. A very active movement is reported at unchanged
prices.

Sheets Galvanized.—Apollo Brand.—Sheets 6 or 8 feet long, 30 or 36
inches wide; 10-gauge, $3.00; 12-14-gauge, $3.00; 16, 18, 20, $3.20; 22-24,
$3.35; 26, $3.50; 28, $3.05; 20, $4.25; 10¥, $4.25 per 100 lbs. Fleur de Lis—
28-gauge, $4.10; 26, $3.80 per 100 lbs,

Tank Plate.—3-16-inch, $2.40 per 100 lbs.

Tool Steel.—Jowett’s special pink label, 10%c. Cammel-Laird, 16c
“H.R.D.” high speed tool steel, 6sc.
Tin.—Market irregular, with considerable business passing. We quote

34% to 3sc.

Wheelbarrows.—Navvy, steel wheel, Jewel pattern, knocked down, $31.6e
per dozen; set up, $22.60. Pan Canadian, navvy, steel tray, steel wheel,
$3.30 each; Pan American, steel tray, steel wheel, $4.25 each.

Zinc Spelter.—The market can no longer be described as lively; a
steady but limited movement goes on at $5.50 to $5.75 per 100 1bs.

CAMP SUPPLIES.

Butter.—Dairy prints, 19 to 21c.; creamery prints, 23% to
creamery output is now considerable.

Canned Goods.—Peas, $r.15 to $1.75; tomatoes, 3s, 8sc. to osc.; pump-
kins, 35, go to osc.; corn, 8o to 8s5c.; peaches, as, white, $1.50 to $1.60;
yellow, $1.00 to $1.95; strawberries, 2s, heavy syrup, $1.s0 to $1.85; rasp-
berries, 2s, $1.50 to $1.05.

Cheese.—Moderately firm; old cheese, large, 13c.; twins, 13})c.; new,
113 to 12c.

Coffee.—Rio, green, 11 to 12%c.; Mocha, 21 to 23c.; java, 30 to 31¢C.;
Santos, 11 to 1s5C.

Dried Fruits.—Raisins, generally higher, Valencia, 6%c.; seeded, 1-lb.
packets, fancy, 8c.; 16-0z. packets, choice, 7%c.; Sultanas, good, 6 to 7¢.;
fine, 7 to 8c.; choice, 7% to 8%c.; fancy, 8 to oc.; Filiatras currants,
cleaned, 6% to 7c.; Vostizzas, 8% to oc.; uncleaned currants, 6% to 63c.

Flour.—Keeps higher; quotations at Toronto are: Manitoba flour, first
patents, $6.20; second patents, $s5.70; strong bakers’, $s.40; Ontario flour,
winter wheat patents, $4.60 to $4.70 per barrel

Lard.—Tierces, 15c.; tubs, 15%ec.; pails, 15%ec,

Molasses.—Barbadoes, barrels, 37 to 45c.; West Indian, 27 to 3oc.; New
Orleans, 30 to 33c. for medium.

Pork.—Not much doing, short cut, $31 to $31.50 per barrel; mess, heavy,
$28 to $28.50. i

Rice.—B. grade, 3%c. per lb.; Patna, 5 to s¥c.; Japan, 5 to 6c.

Salmon.—Fraser River, talls, $2; flats, $2; River Inlet, $1.55 to $1.75

Smoked and Dry Salt Meats.—Long clear bacon, 14% to 15c. per lb., tons
and cases; hams, large, 17 to 17%c.; small, 18% to 19c.; rolls, 15 to 15%cC.;
breakfast bacon, 19 to 2oc.; backs (plain), 19 to zoc.; backs (peameal), 20
to 21c.; shoulder hams, 14c.; green meats out of pickle, 1c. less than
smoked.

Spices.—Allspice, 18 to 1g9c.; nutmegs, 30 to 7sc.; cream tartar, 22 to
25c.; compound, 15 to/ 20C.; Pepper, black, pure Singapore, 14 to 17¢C.;
pepper, white, 20 to 3oc.

Sugar.—Granulated, $s.30 per 100 lbs., in barrels; Acadia, $5.20; yellow,
$4.00; bags, sc. lower.

Syrup.—Corn syrup, special bright, 2%c. per 1b.

Teas.—Japans, 20 to 3sc. per Ib.; Young Hysons, 16 to 3sc.; Ceylons,

Vegetables.—Trade  interrupted by the Grand Trunk Railway strike.
Very little goods moving. The following are nominal quotations:—
Potatoes—Ontario, dull and weak; new, per barrel, $2.50 to
$2.60; New Brunswick Delawares, 65 to 7sc. per bag; onions by the sack,
Egyptian, $2.50 to. $2.75; cabbage, per crate, $r to $1.50.

24c.; the

AMERICAN HORSE MARKET.

Importation of high-grade horses for purposes of improving the quality
of the general draft horse has begun in Oregon to a large extent. Stock-
growers of eastern, central and southern portions of the state are buying
heavy draft stallions of the purest blood and are paying from $2,500 to

$3,500 each.
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Winnipeg, July 26th.

Good progress is being made on all the large contracts in Winni-
peg, and this, despite the unprecédented demand on every branch of the
trade. Ty

Individual ,contractors; 1t 1§ stated, have as much as $2,000,000 worth
of work on at the present time, but report that prospects are good for

finishing within contract time. :

Supplies are keeping pace with the demand, but no more, and- stocks
of many of the lines are very low. Prices are down to normal, and con-
ditions generally are good. No labor troubles of any consequence have

occurred in the city this year, and on the whole the labor market is well
supplied.

A large number of
and will be completed in time

apartment blocks are under construction this season
for occupancy this fall

The cement market continues to be active, and large shipments are
coming forward to supply the western trade. Prices are unchanged.

In all other lines business could scarcely be better, and quotations on
this market are as follows:—

Anvils.—Per pound, . : to 1a%c.; Buckworth anvils, 8o lbs., and ups
to¥c.; anvil and vice ccubined, each, $s.50 5

Axes,—Chopping axes, per dozen, $6 to $9; double bits $13.10 ver
dozen.

Barbed Wire.—4 point and a2 point, common, $3.15 per cwt.; Baker,
$3.20; Waukegan, $3.30.

Bar Iron.—$2.50 to $2.6o.

Bars.—Crow $4 per 1co pounds

Beams and Channels.—$3 to $3.10 per 100 up to is-inch. (4, 30, 41, g0, 118,
119, 127, 132, 145, 176.)

Boards.—No. 1 Common Pine, 8 in. to 13 in., $38 to $45; siding, Ne. 3
White Pine, 6 in., $55; cull red or white pine or spruce, $24.50; No. 1 Clea?
Cedar, 6 in., 8 te 16 ft., $60; Nos. 1 and 2 British Columbia spruce, ¢ t¢
¢ in., $55; No. 3, $45.

Bricks.—$11, $12, $13 per M, three grades.

Bullding Paper.—4% to 7c. per pound. No. 3 tarred, 84c. per roll; plain,
6oc.; No 2 tarred, 62%c.; plain, séc.

Coal and Coke.—Anthracite, egg, stove or chestnut eoal, $9.75 larg®
lots to $10.50 ton lots, net; Alleghany soft coal; carload lots, basis, Winui-
peg, f.0.b., cars, $6 per ton; cannel coal, $10.50 per ton; Galt coal, $*
f.0.b., carload lots, $9 single ton; coke, single ton, $7 at yard; large lots,
special rates. American coke, $11 to $1r.50 a ton; Crow’s Nest, $1c a toB.

Copper Wire.—Coopered market wire, No. 7, $4 per 100 Ibs.; No. 6, $4
No. 10, $4.06; No. 12, $4.20; No. 14, $4.40; No. 16, $4.70.

Cement.—$2.40 to $2.75 per barrel in cotton bags.

Ohain.—Coil, proof, ¥-inch, $7; s-16-inch, $s.50; ¥-inch, $4.90; 7-16-inch,
$4.75; %-inch, $4.40; $4-ineh, $4.20; ¥-inch, $4.05; logging chain, s-16-inch.
$6.50; 36-inch, $6; %-inch, $8.50; jack irom, single, per dozen yards, 15c. t®
7sc.; double, 25c. to §$1; trace-chains, per dozem, $5.25 to $6.

Copper.—Tinned, boiler, 26%c.; planished, 29%c.; boiler and T. K. pits,
plain, tinned, 45 per cent. discount.

Dynamite.—$1:1 to $13 per case.

Halr.—Plasterers’, 80 to goc. per bale.

Hinges.—Heavy T and strap, per 100 ibs., $6 te $7.50; light, de., 65 pe*
eent.; screw hook and hinge, 6 to 10 inches, s¥c. per Ib.; 12 inches up:
per Ib, 4¥%c.

Galvanized Iron.—Apollo, 10%, $4.00; 28, $4.70; 26, $4.30; 232, $4.10; 34
$4.10; 20, $4; 18, $3.05; 16, $3.00; Queen’s Head, 28, $4.90; 26, $4.70; 24
$4.30; 22, $4.30; 30, $4.10 per cwt

Iron.—Swedish iron, 100 lbs., $4.75 base; sheet, black, 14 to 22 gauge
$3.75; 24-gauge, $3.90; 26-gauge, $4; 28-gauge, $4.10. Galvanized—American,
18 to 20-gauge, $4.40; 22 to 24-gauge, $4.65; 26-gauge, $4.65; 28-gaugt
$4.00; 30-gauge, $5.15 per oo lbs. Queen’s Head, 22 to 24-gauge, $4.65%
16-gauge English, or zo-gauge American, $4.90; 3o-gauge American, $5.15)
Fleur de Lis, 22 to 24-gauge, $4.50; 28-gauge American, $4.75; 30-gaug®
American, $s.

Lead Wool.—$10.50 per hundred, $ac0 per ton, f.o.b., Coromto.

Lumber.—No. 1 pine, spruce, tamarac, 2X4, 2X6, 2x8, 8 to 16 feet
except 1o feet, $29; British Columbia fir and cedar, 2x4, 2x6, and 2x8
12 to 16 feet, $32; 2X 20, 4 X 20, Up to 32 feet, $42.

Nails.—$4 to $4.25 per 1oo. Wire base, $2.85; cut base, $2.90.

Picks.—Clay, $5 per dozen; pick mattocks, $6 per dozen; clevishes, 7¢
per lb. (132.)

Pipe.—Iron, black, per 1oo feet, ¥-inch, $2.50; 36-inch, $2.%; 34-inchs
$3.405 ¥-inch, $4.60; 1-inch, $6.60; 1%-inch, $o; 1%-inch, $r0.75; 2-inchy
$14.40; galvanized, %-inch, $4.25; 3H-inch, $s575; 1-inch, $8.35; 1%-inch
$11.35; 1%-inch, $13.60; 2-inch, $18.10. Lead, 6%c. per Ib.

Pitoh.—Pine, $6.50 per barrel; in less than barrel lots, 4c. per Ib}
reofing pitch, $1 per cwt.

Plaster.—Per barrel, $3.

Roofing Paper.—6o te 67%c. per roll 4

Rope.—Cotton, ¥ to %-in., and larger, 23c. lb.; deep sea, 16%c.; lath
yarn, 9% to o¥c.; pure Manila, per lb.,, 13%c.; British Manila, 1%
sisal, 10¥%c.

Shingles.—No. 1 British Columbia cedar, $4;
dimension, $5; No. 1 band sawn, $6.

Splkes.—Basis as follows.—1% s and 6, $4.75; s516x5 and 6, $4.4°
%-x6, 7 and 8, $4.25; % x8, o, 10, and 12, $4.05; 25c. extra on other size®

Steel Plates, Rolled.—3-16-in., $3.35 base; machinery, $3 base; shar®
$4.50 base; share crucible, $s5.50; cast share steel, $7.50; toe ralk, $4.5°
base; tire steel, $3 abse; cast tool steel, lb., o to 12%e.

Staples.—Fence, $3.40 per 190 lbs, y

Timber.—Rough, 8x2 to 14x16 up to 32 feet, $38; 6 x 20, 8 x 20, vp *°
32 feet, $42.

Tool Steel.—8% to 1sc. per pound.
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Provincial Steel Co.

LIMITED,

COBOURG, - -

DEPARTMENT A.

MANUFACTURERS OF
RE-ROLLED RAILS

Ranging in size from 20 to 70# per yard inclusivé
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