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THE ADVANCE IN SEWAGE DISPOSAL
METHODS.

Ontario is the most denseiy populated Province of
Canada. Its manufacturing centres have great quantities
of trade waste. Until the present, the general method
of sewage disposal has been to carry the sewage into
bodies of fresh water, which in most cases are either
directly used for water supplies or led into water suppiy
basins.

Something over a year ago The Canadian Engineer
took up with considerable vigor the matter of stream
pollution. Since that time editorial after editorial has
gone out on this subject and has been widely quoted by
the press from one end of Canada to the other, and we
feel that The Canadian Engineer has been no small factor
in influencing legislation in Alberta and Saskatchewan,
and encouraging the Senate Committee of Ottawa to
further inquiry in the matter of sewage disposal.

We aiso notice with considerable satisfaction that at
the recent sitting of the Ontario Provincial Board of
Health several plans of sewage disposal were disallowed.
In those cases where the plans were disallowed the mode
of disposal was the primitive one of allowing the raw:
sewage to flow into public waters.

The Board of Health were not as stringent in these
matters as they might have been, but the steps they have
taken are a distinct gain and an indication to consulting
sanitary engineers and to city engineers that in the future
sewage disposal schemes must inciude some method of
sewage purification.

From this out, the beautiful streams and lakes of
Ontario are not to be cesspools or catch-basins for the
filth from our municipal and industrial centres.

It is to be expected that the Board of Health will
cause a report to be prepared which will describe the
method of disposal now adopted by Ontario munici-
palities, and that in the near future legislation and regu-
lations wiil be adopted making it compulsory for every
town and incorporated village to have adequate sewerage
system and modern sewage disposal plans.

— e,

NATIONAL GOOD ROADS ASSOCIATION:

_—

One of the most important gatherings that will be
held during 1910 in connection with good roads in
America will be the third National Good Roads Con-
gress, which is meeting at Niagara Falls, N.Y., on July
28th, 29th and 3oth, 1gr10.

Although the society is largely under the control and
sustained by residents of the United States, yet their
road problems and their transportation problems are so
similar to those of Canada that their deliberations will be
of value to Canadians, and it is expected a great many
will avail themselves of the opportunity of listening to
some splendid addresses by Americans who have accom-
plished something in the way of road improvement.
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The saving from good roads in the matter of postal
delivery, parcel delivery and produce transportation is of
great importance. The advantages of good roads are
hard to over-estimate. They enhance the value of farm
lands; add wealth to the producer and consumer; they
save wear and tear and worry and waste; they beautify
the country and bring it in touch with the city; they give
to scattered people social, religious and educational ad-
vantages; they are the avenues of trade, the highways
of commerce ; they bind the country together in thrift and
industry and intelligence; they promote a social inter-
course and prevent intellectual stagnation.

To-day, one of the live economical problems is the
high price of food and the increased cost of iiving. Good
roads, by reducing the cost of transportation, will reduce
cost to the consumer and the cost of living. What has
been waste will be marketable and useful.

More money is wasted annually on highways in
America than would pay for the upkeep of our trans-
continental railways. It is only in recent years that
people have come to realize the waste, and such discus-
sions as are likely to take place at the Good Roads Asso-
ciation meeting in Niagara Falls will be a strong factor
in eliminating wasteful methods in highway work.

—— -

THE PROGRESS OF AERONAUTICS.

The year 1910 will go down through history as an
epoch-marking year in aeronautics. In Europe and in
America the flights made during the last few months
have demonstrated that man has been able to perfect
the heavier-than-air machines, and that aviation is now
something more than a dream.

The English Channel has been crossed and re-
crossed. Long flights have been made in England,
France, Germany and the United States, and in Canada,
Montreal and Toronto have seen ascensions of two and
three thousand feet.

Dirigible balloons for many years have been used
to navigate the air, but more recentiy the perfecting of
monoplanes and biplanes has drawn attention to the
heavier-than-air machines in such a way as would indi-
cate that these machines are no longer simply a scientific
plaything, but a commercial and marketable under-
taking.

It has been estimated that over two hundred men
have mastered the art of flying. In England alone some
eight hundred aeroplanes have been completed or are
under construction. Prize money has been freely offered,
and much of it has been attached by the aviators.

-Firms manufacturing flying machines are engaging
aviators to ride their specially constructed machines, thus
reviving the old-time rivalry between firms that existed in
the eariier days of cycle and motor racing.

The perfecting of the gasoline motor for use in the
automobile has developed the strong, reliable machinery
which the aviator requires for his flying machine. In
still air these monster birds, which measure forty feet
from tip to tip, soar and circle with apparently as much
poise and confidence as a condor.

The perfecting of the telephone, the wireless tele-

graphy, the development of great speed in ocean travel
and railroad transportation has made more complex our

social probiems. The perfecting of the aeroplane. What |

will it bring?

STANDARD REGULATIONS OF THE DOMINION
RAILWAY BOARD AFFECTING HIGHWAY
CROSSINGS, AS AMENDED
MAY 4th, 1910.

Unless otherwise ordered by the Board, the Regulations
regarding the future construction of highway crossings are
and shail be as follows:—

1. With each application, the railway company shall send
to the Secretary of the Board three sets of plans and profiles
of the crossing or crossings in question :

Scale:
D) 5o e R A OB v s et 400 ft. to an inch.
g ( Horizontal.. 400 5
Profile of railway | Vertical .... 20 o
Profile of highway | Horizontal.. 100 i
IWVerticalt e oo “

1st set, for approved by and filing with the Boaid,

2nd and 3rd sets, to be furnished to the respective par-
ties concerned, with a certified copy of the Order approving
of the same.

2. The plan and profile shall show at least one-half mile
of the railway each way and 300 feet of the highway on each
side of the crossing.

3. The plan shall show all obstructions to the view from
any point on the highway within 100 feet of the crossing to
any point on the railway within one-half mile of the said
crossing.

4. The Company shall give the Municipality in which the
proposed crossing lies, 10 days’ notice of the application and
copies of the plan, and furnish the Board with proof of
service.

5. The road surface of level or elevated approaches, and
of cuts made for approaches, to rural railway crossings over
highways shall be 20 feet wide.

(a) A strong, substantial fence, or railing, four feet six
inches high, with a good post-cap (four inches by four
inches), a middle piece of timber (one and one-half inches
by six inches), and a ten-inch board firmly nailed to the
bottom of the posts to prevent snow from blowing off the
elevated roadway, shall be constructed on each side of every
approach to a rural railway-crossing over a highway where
the height is five feet or more above the level of the adjacent
ground—leaving always a clear road-surface of 20 feet in
width.

6. Unless otherwise ordered by the Board, the planking,
or paving blocks, or broken stone topped with crushed-rock
screenings, on rural railway-crossings over highways (be-
tween the rails and for a width of at least eight inches on
the outer sides thereof) shall be 16 feet wide.

7. In cities, towns, and villages, the width of all kinds
of approaches to a railway-crossing over a highway (street
or avenue) and of the planking between the rails and on the
outer sides thereof, must be regulated by the position of the
street and the traffic or the anticipated traffic thereon, but
shall not be less than 20 feet wide.

8. Cuts and Fillings on Highway Crossings.—Wherever
a cut on the line of railway exceeds g feet or a filling thereon
exceeds 7 feet at a highway or street crossing, the railway
company, before proceeding with the work of construction,
shall refer the matter to the Board, with a full statement of

|the facts and circumstances, that the Board may decide as

to the advisability of ordering a separation of grades at the
said crossing.

0. In special cases, it may, upon application, be ordered
that any existing highway crossing be constructed so as to
conform to the foregoing standards and requirements.



July 21, 1910.

THE CANADIAN ENGINEER

SEVERE SERVICE CONDITIONS REQUIRE
IMPROVED MANHOLE TRANSFORMER.

There is a growing demand for distributing transformers

to be installed in underground vaults, called manhole or sub- |

way openings, that furnish access to underground systems
of distribution. This demand comes from the 1;11"gcr. com-
Panies who are operating in the big cities, and is for a.n
absolutely first-class unit, with regard to both operating effi-

ciency and adaptabi.ity to the service conditions.

As these transformers are installed in subway manholes
which are liable to flooding from heavy rains or overflow
water, one of the main requirements of service is that I?IC
manhole transformers shall be water and air-tight; that is,
the joints between the case and cover and where the leads
issue from the must water and moisture-proof.
i llcn(‘v, it is necessary to enclose the transformer in a her-

case be

etically sealed case, and design it for an exceedingly low
temperature rise. This demands careful design as well as
the highest grade workmanship. At the same time, the
transformer must not only be so constructed that it is
bossible to make it water-tight, but such that the unit cap
be installed quickly and easily. Also, it is necessary that
the design permit the transformer to be connected to or dis-
COnnected from the line without removing the cover or other-
Wise opening the case.

Any expansion of the oil under a rising temperature, of
COurse, compresses the air in the upper portion of the trans-
former case and causes a rise in pressure. Under abnormal
Operating conditions, such as a short circuit, a considerable
Tise in this pressure may occur, which will make the trans-
former case liable to serious injury. In order to avoid any
danger from such occurrences, a safety or relief valve for
any excess pressure should be provided. The completed
transformers should be tested at the factory at a sufficient

air pressure to insure their being air-tight and moisture-
proof. '

The Westinghouse type “S’’ manhole transformer fulfils
the foregoing conditions of service and exactions of design
and is rapidly increaking its popularity. The magnetic cir-
cuits and coils of this transformer are the same as those of
the well-known Westinghouse type ““S” transformer, but
they are mounted in a case of special design that adapts them
to manhole service.

The accompanying illustration shows the transformer
supplied by the Westinghouse Electric and Manufacturing
Company to the Kentucky Electric Company, Louisviile,
Ky., one of the largest electrical companies in the country
employing underground distribution. The many advantages
of this type of construction have led to its adoption for the
entire line of transformers designed for manhole service.

—_———_—

STANDARD SPECIFICATIONS FOR REIN
FORCING BARS. :

The Association of American Steel Manufacturers has
just announced the formal adoption by letter-ballot of a
standard specification governing the chemical and physical
properties of concrete reinforcement bars. This announce-
ment is an important one, since it is the first specification
to appear which could be called authoritative ; it also differs
from the many specifications under which steel for rein-
forcement has been manufactured up to this time in the fact
that hard steel as well as the usual medium grade is in-
cluded, in both plain and deformed sections ; also in pro-
viding standards for the manufacture of cold-twisted bars.
The Association of American Steel Manufacturers is a tech-
nical body composed of the principal steel manufacturers of
the United States.

Standard Specifications for Concrete Reinforcement Bars.

1. Steel may be made by either the open-hearth or Bes-
semer process. Bars shall be rolled from billets.

2. The chemical and physical properties shall conform to
the following limits :

3. In order to determine if the material conforms to the
chemical limitations prescribed in paragraph 2 herein, analy-
sis shall be made by the manufacturer from a test ingot
taken at the time of the pouring of each melt or blow of steel,
and a correct copy of such analysis shall be furnished to the
engineer or his inspector.

4. For the purposes of these specifications, the yield point
shall be determined by careful observation of the drop of the

beam of the testing machine, or by other equally accurate
method.

5. (a) Tensile and bending test specimens may be cut
from the bars as rolled, but tensile and bending test speci-
mens of deformed bars may be planed or turned for a length
of at least g9 inches if deemed necessary by the manufac-
turer in order to obtain uniform cross-section.,

(b) Tensile and bending test specimens of cold-twisted
bars shall be cut from the bars after twisting, and shall be
tested in full size without further treatment, unless other-

wise specified as in (c), in which case the conditions therein
stipulated shall govern.

(c) If it is desired that the testing and acceptance for
cold-twisted bars be made upon the hot rolled bars before
being twisted, the hot rolled bars shall meet the require-
ments of the structural steel grade for plain bars shown in
this specification. .

6. At least one tensile and one bending test shall he
made from each melt of open-hearth steel rolled, and from
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each blow or lot of ten tons of Bessemer steel rolled. In
case bars differing 3 inch and more in diameter or thick-
ness are rolled from one melt or blow, a test shall be made
from-the thickest and thinnest material rolled. Should either
of these test specimens develop flaws, or should the tensile
test specimen break outside of the middle third of its gauged
length, it may be discarded and another test specimen sub-
stituted therefor. In case a tensile test specimen does not
meet the specifications, an additional test may be made.

(d) The bending test may be made by pressure or by
light blows.

7. For bars less than 7-16 inch and more than 3 inch
nominal diameter or thickness, the following modifications
shall be made in the requirements for elongation :

(e) For each increase of % inch in diameter or thickness

Structural
Properties Considered. Plain
Bars.
Phosphorus, maximum—

e e P L e e R RO oy O .10
Openi:Hearth o i S kel Sl s b ns i .06
Ultimate tensile strength, pounds per sq. in. ....-- 55/70,000
Yield point, minimum, pounds per sq. s ekl Kol 33,000
Elongation, per cent. in 8", minimum........c..- 1,400,000

TiS
Cold bend without fracture—
Bars under 3’ in diameter or thickness.... 180°%d.=1t.
...... 180°d.=1t.

Bars 3" in diameter or thickness and over

above 3 inch, a deduction of 1 shall be made from the speci-
fied percentage of elongation.

(f) For each decrease of 1-16 inch in diameter or thick-
ness below 7-16 inch, a deduction of 1 shall be made from
the specified percentage of elongation.

(g) The above modifications in elongation shall not apply
to cold-twisted bars.

8. Cold-twisted bars shall be twisted cold with one com-
plete twist in a length equal to not more than 1z times the
thickness of the bar.

0. Material must be free from injurious seams, flaws or
cracks, and have a workmanlike finish.

10. Bars for reinforcement are subject to rejection if the
actual weight of any lot varies more than 5 per cent. over Or
under the theoretical weight of that lot.

Steel Grade. Hard Grade. Cold-
Deformed Plain Deformed Twisted
Bars. Bars. Bars. Bars.

.10 .10 .10 .10
.06 .06 .06 .06
55/70,000 80,000 min. ° 80,000 min. Recorded
only
33,000 50,000 50,000 55,000
1,250,000 1,200,000 1,000,000 A
TS TiSE TSt
1802di=1t 180°%di=23tt 180°d. = 4t. 180°d. =2t.
180°d. = 2t. 00°d. =3t. 90°d. =4t. 180°%d. =3t.

The Hard Crade Will Be Usea Only When Specified.

—_——-_

A CONCRETE CONSTRUCTION PLANT ON A
SHORT-TIME JOB.

When the contract for the concrete foundations of the
new Boston & Maine R. R. locomotive shops was placed with
the Aberthaw Construction Company of Boston, Mass., last
November, the stipulation was made that the work should be
completed in the very shortest possible time. The contrac-
tors therefore decided to erect a complete concrete mixing
and handling plant although the entire job contained less
than 2,000 yards of concrete.

The resulting costs as well as the speed obtained fully

justified the erection of the construction plant although it
was in operation only about five weeks. These costs per yard

were :—
Labor, mixing and placing...oceeeeeveanenees 70C.
Rental of pIARLEsE it Melilliads St a7 30C.
Handling and erecting of DAL 0 oo o5 18c.
$1.36

It is probably fair to say that it would have been difficult
to mix this material for less.

The arrangement of the construction plant was as fol-
A single spur track from the railroad was run to the
right angles to the buildings and about
Some two hundred feet from the build-
right hand side of the spur track ap-
the mixing platform, mixer, and ele-

lows :
site approaching it at
the middle of same.

ing site and on the
proaching the work,

vator were placed. The railroad siding was paralleled by an
industrial track on the same side as the mixer. The mixer
platform and the industrial track were built about on the level
with the body of a freight car. Turnouts on the industrial
track were provided on either side of the mixed platform for
passage of cars and storage for idle ones. The aggregate
could be unloaded to the mixer platform direct from the
freight cars or into industrial cars which could be dumped
direct into the mixer. The cement shed was located about 100
feet from the mixer alongside the industrial track and railroad
siding. Cement was unloaded from the freight cars into the
cement shed and transferred to the mining platform by wheel
barrows or industrial cars.

As the tops of the foundations were several feet above
ground level, the track for delivering the concrete was raised
so that it could be dumped from the industrial cars direct
into the forms. The raising of the industrial track brought
the dump cars too high for the mixer to discharge into them
so a short elevator tower with an automatic trip bucket was
erected. The mixer discharged into this bucket which was
hoisted and dumped into the cars. A portable locomotive

engine supplied power for the mixer and for a hoist to oper-
ate the elevator.

The reinforcing steel and lumber for forms were unloaded
on the opposite side of the railroad track from the mixer and
nearer the site of the building. The stee] was bent and the

lumber cut for the forms and carried into place by hand.




Sanitary Review

SEWERAGE,. SEWAGE DISPOSAL,

WATER SUPPLY AND

WATER PURIFICATION

THE SASKATCHEWAN UNIVERSITY AND
SEWAGE DISPOSAL.

. The new Provincial University in the course of erec-
tion at Saskatoon is about to adopt an ideal system of
Seéwerage accompanied by an up-to-date method of sewage
disposal.

One reason for this is that the University will, in
t‘he_future, have a Sanitary Engineering course attached
to its curriculum, and the disposal works will be made
a source of interesting study and experiment for the
Students, in addition to providing usefui data relative to
frost conditions in this severe climate.

The system is designed by Mr. Darlington Whit-
more, C.E., in conjunction with Mr. T. Aird Murray,
C.E,, consulting engineer to the Bureau of Health.

Twenty-five thousand dollars have been set aside
b_y the University Governors for purposes of sewage
disposal. ”

The sewerage will be on the ‘‘separate’’ system, viz.,
only sewage and waste water will be dealt with, while
the road and surface water will be discharged by sepa-
rate pipes direct into the Saskatchewan River.

Provision wili be made for 2,000 persons and 430
€ad of cattle, there being a farm connected with the

Niversity, the amount of sewage being calculated at
+13 cubic feet per second.

The sedimentation tanks will be on the continuous
t:W systerh an.d- septic action will be avoided. The

nk§ will be divided into three separate compartments,
Providing varying velocities of flow of .0oo1, .0005, .0007
reet per second. Each compartment will be further sepa-
ﬁlte.ly controlled, so that seven varying rates of flow as
distinct from velocity can be obtained.
b ’£_he li(]:tlid from the tanks will be distributed over
Willogécal filters protec.ted from- the frost. The filters

_be on the percolating or trickling system, and will

‘13t In sections, providing varied sizes and character of
exerlr_lg material. Different rates of fiitration will be

Perimented with, the aim being to provide a non-
Putrescible effluent at all times of the yehr.
furthThe ‘o'xidized or nonjp‘utrescible ef’ﬂuept will' be
& er dl.smfect‘e(.i or sterilized, prol?ably with calcium
pr(l)l‘(l)chlorlte. This plant, together with its results, will
Urnie I:)f great v'alue to the Province, and wil, no doubt,
P sh interesting and useful data to the Bureau of
ublic Health.
ﬁlter’Srhe.method of distributing the sewage over th.e
Nk will be .by that of' th_e Yvell-l.mown . “Stod.dart i
any -m, })y which even distribution is obtained without

moving parts.
— e eo———

SWIFT CURRENT, SASK.

The system of sewage disposal about to be adopted

fo : : A
T Swift Current is that of biological filtration by means

of trickling filters preceded by continuous-flow sedimen-
tation tanks. The non-putrescible effluent will be disin-
fected by calcium hypochlorite before being discharged
into the stream, the humus from the filters being first
settled out. ¢

The water supply wili be on the air-tank pressure
system as at Yorkton, Sask., and recently described in
these columns.

Three years ago Swift Current was represented by
a few frame buildings. Swift Current is now among the
list of the most prosperous towns in Saskatchewan, and
in a few months’ time will be provided with up-to-date
sanitary and water supply requirements.

—_—————————

RESERVOIR OUTLETS TO EARTHEN EMBANK-
- MENTS.

By Ceorge N. Yourdi, M.Inst.C.E.*

Embankment-making in Great Britain is, practically
speaking, a matter of yesterday, and perhaps it would not be
wide of the mark to say that the failure of the Dale Dyke
Embankment in 1864 earmarks the date when the attention
of engineers was turned to the study of reservoir construction,
and a revolution was made in the mode of providing proper,
safe, and durable outlet arrangements to regulate and con-
trol the stored waters. One failure teaches more than many
successes, and that at Dale Dyke has taught a most important
lesson, so that engineers should no longer be led to practise
false economy by neglecting the proper principles that should
govern their designs.

Practically up to the time of the failure of the Dale Dyke
Embankment the general practice was either to lay a line of
naked pipes surrounded with puddle, or to construct a mos-
onry culvert through or under the embankment. The outlet
arrangements of the Dale Dyke Reservoir consisted of two
lines of 18 in. diameter spigot and socket cast-iron ripes laid
in a trench and surrounded with puddle, each pipe line being
controlled by a valve at the outer end. The trench in which
the pipes were laid was under and through the embankment.
The cause of the failure at Dale Dyke has never been satis-
factorily explained on account of the divergence of opinion
expressed by the experts who were called in, and, like a good
many other similar problems, has been left unsolved.

Naked Pipes Under Embankment.—Nothing can very well
be worse than naked pipes laid through or under the made em-
bankment, resting on and surrounded by a mass of plastic
clay puddle, subjected, as this would be, to the unequal pres-
sure due to the weight of the embankment. The pipes can

(Continued on page 72).

* Read before the British Association of Water Engineers
at York.
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BRITISH METHODS OF OPERATING SINGLE
TRACKS.

(By a British Signal Engineer)

The working a single tracks is one of the vital problems
in railway operation. Not only must trains be got over the
line safely, but expeditiously and these are by no means
synonymous terms. As the traffic of the country grows,
train movements must be accelerated and their number in-
creased. This is comparatively easy where the tracks are
doubled but on single lines each train that is added generally
means two additional trains over the roads as the return trip
has to be provided for and each train on a single line is an
unusual source of danger. Trouble may come from the front
as well as from behind.

Unfortunately, in Canada and in the United States, most
of the roads are only single-tracked and as the expense of
doubling the road prohibitive, so single-tracked they
will have to remain for some considerable time.

is

In England most of the railways are doubled. From the
latest returns—those for the year ending December, 1908—
it appears that of 15,009 route miles in England, only 5,320
are single. In Scotland 2,267 miles out of 3,843 and in Ire-
land 2,602 miles out of 3,363 are single.

But while the trouble in the United Kingdom has not
been so great owing to there being less single track and the
lengths being exceedingly short compared with those on this
side of the Atlantic, yet the traffic has been heavier or, at
least, more frequent. A study, therefore, of British methods
may not be devoid of instruction and cannot fail but be of
interest.

Before the introduction of the telegraph and block sys-
tems all trains on single lines were operated by schedule
that could not be departed from without instructions which
had, of course, to be written and sent by train. In the mean-
time, often a train had to wait indefinitely and dare not

move. But with the telegraph came easier methods as

changes could be made, after the issue and exchange of the
requisite orders. These were issued solely by the superin-
tendent of the division.

A time table, modified as required by crossing orders,
remained the standard method of operating single tracks in

England for many years, but greater safety was provided
after the introduction of the old train staff.

The staff was a symbol to an engineer that he was in
possession of the single-line section. There was only one
staff for a section and no train being allowed in the section

unless the engineer had the staff with him it followed that its
possession was an indication to the man that he was also in
possession of the section.

The introduction of the staff in regular single track work-
ing was brought about in a simple manner. A double-line
tunnel in Yorkshire was undergoing repair and all trains
were operated over a single track. To guard against two
trains meeting in the tunnel it occurred to some one that if
a train was not allowed to pass unless the engineer was in
possession of a ‘“billy”” or stick, a collision could not happen.

Its use under these conditions was found so efficient and
provided some of those safeguards that are necessary on single
lines that it was tried on a branch of the London & North
Western Railway near Leamington as an accessory to the use
of the fixed schedule and crossing orders. ‘

Trouble, however, came from every train having to be
in possession of the symbol. When there was only a schedule,
orders could be laid down for two subsequent movements to
be made in one direction, but this was not practicable after
the train staff was introduced as the staff had to be brought
back from the other end, after bzing used by the first train,
before the second could go.

This led to the introduction of ““tickets’’ which author-
ized an engineer to proceed through the section, provided he
saw that the train staff was being left behind him. This
guarded against a train coming from the opposite direction.
Such an opposing train could not come with a ticket as the
tickets were kept in a box, the key of which was the staff
itself.

It is easy to imagine conditions under which there was
the possibility of a collision under this method of- working,
but it should be recorded that an accident was a very rare
occurrence. This may be, in part, accounted for by th'e fact
that the block-system was in use in addition. As soon as it
was found that the block system could be relied upon, the
Board of Trade compelled the railways to put it in and every
new line opened after 1871 was compelled to have the block-

system.
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It should further be placed upon record that the only
Serious accidents of the last 40 years on single tracks occur-
Ted on lines where neither the train-staff nor the block-sys-
tfm Was in use—only crossing-orders. One of these was in
September, 1874, and the other in August, 1876.

] Traffic about this time began to grow ‘and while the ad-
dition of the train staff tickets had helped in getting fol-
lowing trains over the line there was still the trouble that if
4 train arrived at one end of the section when the staff was
at the other there was delay and often when no train was due
to take the staff it had to be sent by hand. There was also
a0 uneasy feeling that the ticket system was not as safe as
could be desired.

Y Considerable relief—in more ways than one—was exper-

enced, when in 1878 an electrically-controlled token system

Was introduced and no train was allowed to enter a section

u.nk‘SS the engineer was in possession of a token. Each sec-
tion had 5 dozen or more of these tokens that were kept in

a case, there being a case at each end of the section. These

Were electrically controlled and access to the case could only

be Obtained by the combined action of the operators at each

e.n(l, Only one case of the pair could be opened at the same

time, and when opened, only one token could be withdrawn.

ot bThe;withdrawal of one token at once locked up access
tain:c;h lns.truments so that a secpnd token could‘not be ob-
ik until the first had'been disposed of and it .therefore

o s that a second train could not enter a section until

1st had left.

agaitflﬂbsolute s.afety, was, as a con§equence, obtained not only

e st 0ppqsmg tr‘ams but jag.alnst rear-end collisions be-

€en following trains. Provision, too, was made to allow

OT a token that had been obtained but was not required to
€ Teturned to the instrument.

2 t}slo Sl.lccessful is tbis method <?f .operation that practically

e t}f‘ single tra.cks in Great Britain are controlled thereby

ik 1s meet§ with the approval of the Board Of_ Trade, w'ho

Strumy that smg].e traftks are to be equipped with token in-

Sengeen1t~s and this satlsﬁe.s the la'w of the land that all pas-
Sarner Ines must }?e e.qulpped w1t}1 the block-system. The

> method prevails in many British colonies and depen-
€hcieg,

Pateirtl 'Il?dia one of the systems emplgyed is the Nea?e’s
B o oken Instruments .whlch are 11.1ustrated 'herew1th.
r(mtpofotographs show the 1ns'trument with an.d w1thout.the

PN the casg. The token is a ball which is small, light

N be readily exchanged at speed.
Oper‘:tosrtandard code of bell s-ignals is used whe.rewith the
5 can communicate with each other. This is done
yepi:szmg in the white plunger that forms part of the han-
the base of the instrument. The bell is in the centre.
lefteﬂ‘l(:lkcns.are contained in the zigzag channe.l seen in the
aDermrstratlon and when released' they are obtained from the

b CE; to th? left of the handle in the pase. In the top left
bkl ¢ mer is g 'sr.nall dr.awe'r ‘t.)y Wthh' the tqken, when

L tol-rom an arr}v.lng tram,. 18 mserte.d in the instrument.

- foI\‘ens for ac.ljomn?g sections are differently shf\n.t‘.(% :.md
section OIne section will not fit the drawer_ of' an adjoining
sendin; n the .ce'ntre is.a gal.var_xometcfr. to indicate wh'en. the
glazed&a or recelvmg. current is in action and below 1't is a
tokeng aDerfure provided to enable the operator to see if any

T 1n the case.

or t(;“tl}? h]andle in the base can be turned tf) either the right
instrum: eft.  Normally it and the han'dle in the companion
an, o nt at the other end of' the section, is vertical. If a
scrib’ed Z Al “_\, wants to obtalp a token, he ser_lds the pre-
Satisfacy ell Slgﬂa1§ to B and. if those received in }-eply are
rings th Oty he again presses in the bell plunger which again
e bell at B, the sending current also being indicated

on the galvanometer of the instrument at A and the receiving
current being indicated on the other instrument at B. This
attracts a double relay in the upper part of the instrument at
B, bringing into use a local battery and so attracting a mag-
net, whereby the handle of the instrument at B is freed and
it can be turned to the left; when so turned the aperture is
closed and no token can be withdrawn from that end. A cir-
cuit is at the same time completed to the instrument at A
and now, when the plunger of the instrument at B is pushed
in, a current is sent that releases the handle at A, and allows
it to be turned to the right. On each side of the handle are
indicators to remind the operator whether the intended move-
ment is for him to send a train or to receive one.

When the handle at A is turned to the right the opening
at the bottom of the zigzag channel is widened so that one
ball is freed and it rolls out at the aperture in the baise.
This same movement holds back the next ball with the re-
sult that only one token can be out at a time. The ener-
gizing current is also cut out and the handles of both instru-
ments are locked—the one to the left and the other to the
right—and here they remain until the token is taken to .ae
instrument at B or it may if withdrawn in error, be restored
to the instrument at A.

When the token is placed in the drawer in the upper left-
hand of the instrument at either place and the drawer is
pushed in, the token falls down the zigzag channel and in
its course strikes a vertical sliding shutter which at its up-
per end joins up the double relay, causing an electrical lock
to be taken out of the handle allowing the latter to be turned
to the normal vertical position. When in this position, and
the plunger is pressed in, a current is sent to the distant in-
strument unlocking of the handle there so that it may be
again put to vertical. All is now in order for a second train
to be signalled which may be from either end.

We have some recent evidence on very high authority as
to the worth of the Neale’s Token Instrument. On December
14th last, a paper on Railway Signalling in India was read
at the Institution of Civil Engineers in London, by the late
director of railway construction in India. Speaking of this
instrument he said that the cost was low and that ‘“it has been
widely adopted on the East Indian and the Great Indian Pen-
insular Railways, being found thoroughly ‘satisfactory.”’

The makers and sole licencees are the well-known firm
of Saxby and Farmer, Limited, whose Canadian office is in
Montreal, 611 Canadian Express Building.

e

NEW INCORPORATIONS.

Elk City, Ont.—Royal Westmount Mines, $2,000,000;
G. M. Webster, Montreal ; H. Sykes, J. Baillie, Westmount.

Edmaonton, Aita.—Arrow Lake Land Co. Western Pros-
pecting and Mining Co. British Empire Insurance Co. Pem-
bina Coal Co.

Montreal, Que.—Montreal Reform Club, $20,000; F. S.
Mackay, J. C. Macdiarmid, L. Garneau. Mott Company,
$100,000; G. W. MacDougall, L. Macfarlane, E. J. Waters-
ton. Walter Baker & Co. of Canada, $50,000; J. S. Lovell,
W. Bain, R. Gowans, Toronto.

Toronto, Ont.—Canada Machinery Corporation, $3,000,-
ooo; H. Riley, J. E. Riley, E. G. McMillan. Sterling Realty
Corporation, $100,000; F. Watts, W. Poulton, J. L. Galloway,
J. Cowan, Jr. Chillas, Black, $40,000; H. R, Chillas, S. W.
Black, W. J. McWhinney. Toronto Motor and Garage Co.,
$50.000; J. B. Sutherland, D. Fletcher, H. C. Macdonald.
C. Goode & Sons, $100,000; A. R. Goode, H. H. Goode, Miss
E. R. Goode.
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RESERVOIR OUTLETS TO EARTHEN EMBANKMENTS.

(Continued from page 69).
never remain as originally laid, but sooner or later some of
the joints must get drawn or a pipe or pipes become frac-
tured, with the result that the water will have full play, and
must very quickly effect the destruction of the works. It
may, therefore, be taken as an axiom that durable work can-
not possibly be obtained with an arrangement of this kind.

Culvert Through and Under Embankments with GCentral
Pillar.—The obvious danger of the practice of laying naked
pipes prepared the way for the arrangement which may be
described as a masonry culvert built in a trench under the
made embankment. At the point where the culvert crosses
the puddle trench a masonry or concrete pillar is brought up
from the bottom of the puddle trench with a view of giving
it support and preventing it from yielding to the pressure
brought to bear on it. The effect of this was, unfortunately,
the breaking of the back of the culvert owing to the unequal
pressure. and weight of the embankment on either side of the
pillar acting on the ground supporting the culvert.

“Slip Joint.””—To get over the difficulty, the method was
introduced of building the culvert in a series of lengths, each
length being independent of the one against which it abuts
as regards vertical bonding. In this way the rigid culvert
was made articulated, and capable of responding to any tend-
ency to settlement. On paper this mode of allowing the cul-
vert to accommodate itself to any tendency it may have to
settlement should work satisfactorily; indeed, it has been
successfully carried out in a number of cases. There are,
however, instances where it has proved a dire failure. The
weakness of the “‘slip joint’’ method lies in the fact that the
settlement must be uniform and the range of vertical move-
ment small, otherwise jamming will take place with crushing
of the abutting faces, which will probably be accompanied
by fracture. It is not, therefore, an arrangement that can
be recommended.

Tunnel Outlet.—The doubtful practice of providing an
outlet for the stored waters by means of a culvert of any
kind through or under the embankment, and the many failures
that have occurred with these methods have induced many
engineers to adort an outlet arrangement consisting of a
tunnel driven through and in the solid rock, passing round
one end, and entirely disconnected from the embankment.

The tunnel can either be made of a size to deal with flood
water during construction and after, in which case there
would be no need for a waste water course, or of a size just
sufficient to permit of accessibility to the permanent draw-off
pipes as well as for periodic examination of the work.

The tunnel can be lined with cast-iron plates backed
either with concrete or with a thin backing of cement grout
injected pneumatically in the ordinary way, or it may be con-
structed of brick or ashlar, in all cases having projectine
divide walls provided at suitable points along its length to
prevent the water from creeping on the outside.

Tt is extremely difficult to lay down any rules in regard
to outlets, as they are the most difficult part of the work
that an engineer has to deal with. It might, however, be laid
down as an axiom that for high embankments a tunnel outlet
is the only safe and reliable means of providing for the stored
waters. For medium high embankments (say not exceeding
40 ft.), and provided solid rock that will not yield when sub-
jected to the unequal pressure due to the weight of the em-
bankment can be found at a reasonable depth, a culvert under
it might safely be adopted. The trench must not, however,
be at a great depth, and the rock must be not only homo-
gcneous but massive, and not interbedded with shale or other

soft strata, and, above all, must be continuous from one end
to the other. For low embankments, when the depth does not
exceed, say, 25 or 30 ft., a syphon carried over the top of the
embankment or round one of the flanks may be adopted with
advantage.

Draw-offs.

The outlet, whether tunnel or culvert, should be com-
manded by a tower, in which the valves or other arrange-
ments for regulating the discharge of the stored waters should
be fixed. The best position for this is at the mouth of the
outlet, the valves being so arranged that they are accessible
for repairs, and the tower capable of coping with any and
every eventuality. A watertight bulkhead or stopping is fixed
at the base, which acts as a water-lock, and effectually safe-
guards against the flooding of the culvert should any accident
occur to either the tower or the valves, and the supply, even
if the tower were carried away, could be maintained without
interruption. The tower permits of proper inspection and the
carrying out of repairs to the valves and fittings at all times,
as by its means all are accessible. Should a pipe at any time
become fractured in the tunnel the supply can be cut off and
the necessary repairs carried out.

Valve Pit.—A method for regulating the discharge of the
stored waters by means of a valve pit built in the middle of
the inner slope or close to the puddle wall is one that has
been followed in the past, but, in the author’s opinion, it
should be avoided for the following reasons:

(a) A considerable length of culvert on the upstream side
is inaccessible when there is water in the Teservoir.

(b) The liability of the pit to be thrown out of the
vertical on account of the earth pressure of the embankment,
and more particularly when the pit occupies a position close
to the puddle wall.

(c) As the pit is connected at its base with the culvert,
its inability to resist the earth pressure will produce fracture,
accompanied with crushing on both sides of its junction with
the culvert, and in this way water will penetrate into the very
heart of the made embankment and seriously endanger the
work. y

Central Stopping.—Another and a still more reprehen-
sible method of controlling the discharge in culverts through
embankments is the introduction of a masonry, concrete, steel,
or iron bulkhead in or about the centre of the culvert. The
discharge pipes lead off from this central stopping, and are
governed by a valve or valves in the downstream side of the
culvert. Here, again, the upstream end of the culvert is in-
accessible, and in case of a burst pipe it would mean sending
divers down to attempt to plug the inlet end of the pipe.
Should they fail in this there would be no other course left
but to empty the reservoir. Nothing can be worse than this
mode of controlling the discharge, and the folly of such a de-
sign is too self-evident for further critical analysis.

— e e

OTTAWA’S WATER CONSUMPTION.

Ottawa, Ont., has a population of 80,284. During 1908
the average daily consumption per capita was 179 Imperial
gallons. This is 13 gallons less per day per capita than dur-
ing 1007.

The highest consumption during the year was in July
and August, these two months being about 5-4/10% above the
average. November was the lowest, being about 8% 7%
below the average. The total variation was only about 14%-.
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INFORMATION IN REGARD TO FABRICATED
WIRE FENCES AND HINTS TO
PURCHASERS.*

By Allerton S. Cushman,

Assistant Director Office of Public Roads, in Charge of
Chemical and Physical Investigations.

Introduction.

For a number of years the Office of Public Roads has
been making a study of the various problems presented by
the corrosion and rusting of iron and steel, particularly in
relation to road culverts and wire fencing. So many inquiries
for information in regard to what constitutes the best type
of fabricated wire fence reach the Office that it has beenl
thought best to prepare this paper for the benefit of farmers
and agriculturists generally.

The Deterioration of Wire Fences.

To begin with, we may accept the following statements
as facts supported by the testimony of a large number of con-
Sumers as well as by the results of scientific investigation
and observation.

(a) A very large proportion of the wire fencing manu-
faC'tured and sold in the United States rusts much more
qu.lckly than it should. In many instances fencing which
m'lght reasonably be expected to last for ten or fifteen years
will begin to rust and decay rapidly in less than two or three.
NEAL the seashore and also in the neighborhood of large
Clltles and manufacturing plants which pollute the atmosphere
With sulphurous gases, wire fences will naturally rust much
more quickly than under average rural conditions. Even
uflder strictly rural conditions there has been noted a great
difference in the life of wire, owing to prevailing climatic

conditions, such as the general strength and direction of the

wind and the amount of abrasive dust which is carried. After
making al] due allowances for these variations, it is none the
¥eSS true that under perfectly normal rural surroundings there
18 still sufficient reason for complaint in many cases on ac-
count of rapid disintegration of wire fences.

(b) It is often claimed that the old wire manufactured
twenty to thirty years ago was more resistant to corrosion
than that which is now produced. ~ While this  has been
shown to be true in many specific cases, the observation has
fo _bearing on the modern fence problem, because trade con-
ditions, metallurgical practice, and the demand of the con-
Sumer have brought about conditions entirely different from
those which prevailed years ago. No puddled-iron wire 1is
Now made in the United States or in any other country for
;he manufac‘ture of woven or fabricated wire fences. As
nde'r the circumstances it would be impracticable and im-
?0551b1e to return to iron wire as distinguished from steel, it
S useless to waste time in the discussion of this phase of the
Subject.
llnde;rhe rapidity in.th which a given wire fence will rust
amonr norx'nal conditions depends upon a number of factors,

g which the following should be noted:

gt (1) The character and quality of the steel from which
€ fence is constructed.
b (2) The character and quality of zinc, or spelter, used in
¢ galvanizing process.

'(3) The integrity or evenness of distribution of the zinc
COatmg.

(4) The weight of zinc carried by the wire.

(5) The weight or gauge of the wire used in the fencing.
R

*
From the Department of Agriculture U.S.A. Year Book.

e A e ==

The Manufacturer’s Problems.

The first three of these factors furnish problems for the
manufacturer alone. The tendency now among the leading
manufacturers is to pay more and more attention to the con-
trol of the impurities in their steels and a decided improve-
ment has been made in this respect within the last few years.
There is still room for further improvement and, on account
of the fact that the manufacturers are now alive to the ne-
cessity of turning out a better product, there is every reason
to believe that a better quality of steel will be used hereafter
in the manufacture of fencing. The problem involving the
character and quality of the zinc, or spelter, used in the gal-
vanizing processes is not yet solved, although some improve-
ments have been brought about. In regard to the integrity
or evenness of the distribution of the zinc coating, great pro-
gress has been made within the last few years and it is now
possible with care to produce a more even and heavier coat-
ing than has previously been used.

Problems of the Middileman and the Consumer.

Over the last two factors named above, the consumer and
the middleman exercise as much influence as the manufac-
turer, if not more, and therefore can not evade their share of
responsibility for the rapid rusting of wire fencing. It ap-
pears to be a technical impossibility for the manufacturer
to make a light-gauge wire carry as much of the protective
zinc coating as a wire of heavier gauge, and yet
the demand of the consumer for cheap light-weight fencing
has caused a growing tendency to supply lighter and lighter
gauges. It is to the interest of the manufacturer, as well as
the middleman, to supply the demand which will insure the
highest percentage of sales. The consuming public, in de-
manding lightness and apparent cheapness, is thus respon-
sible for two principal factors which lead to the rapid rusting
and consequent destruction of fencing.

The leading manufacturers catalogue and advertise wire
fencing of many different weights and designs and as a rule
advocate the use of heavier wire where durability is desired.
The middleman, with limited warehousing facilities, can not
carry in stock all the different types provided by the manu-
facturer with whom he deals, and so he usually carries only
that kind and weight which his opinion and experience tell
him is the best seller in his neighborhood. Thus it is often
to the interest of the middleman to lead and influence the
demand in a locality. A purchaser who goes into a store to
buy wire makes his selection, in nine cases out of ten, from
the stock on hand, regardless of the possibility that none of
it is well adapted for his especial needs or conditions. For
this reason the middleman must accept his share of the re-
sponsibility for the increased tendency to corrosion of modern
fence wire.

The writer believes that a wire fence should never con-
tain wires of lighter gauge than No. 9 or No. 10, except in
the fine-meshed poultry and rabbit fencing, which will later
on be spoken of separately,

Careful observation of a large number of fences in differ-
ent parts of the country shows that the vertical or stay wires
in a fabricated fence almost always begin to rust before the
line or bar wires. This is due in part to the fact that the tie
wires are usually of light gauge and consequently carry a
lighter zinc coating, and in part to the fact that the rain-
water running down the vertical wires makes a stronger
attack on the zinc Therefore, if the object is to purchase a
fence which will last the longest, instead of one whose first
cost is the lowest, it is important to select a type in which the
stays are as large and as heavy as the line wires.
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How to Practise Real Economy.

Many consumers will be willing to pay almost twice as
much for a good fence if they can feel assured that it will
last three or four times as long without rusting. On ..e
other hand, many consumers will object, because they think
the first cost is an item of such importance that they can
not afford to take their choice. This is in most cases a mis-
taken idea. The kind or type of fence that is selected should
depend upon the use to which it is to be put. A hog-tight
fence needs a certain number of strong wires near the ground,
while a cattle fence calls for a different design and must be
horse high. In many cases a design of all g-gauge wires can
be selected which will answer every purpose, and cost no
more, or even less, than the lighter-gauge fences ordinarily
used. A general-purpose farm fence, hog tight and horse
high, 58 inches high, and containing 12 wires, should cost
about 40 cents per rod if made up principally of ri-gauge
bars and 12-gauge stays. The same fence, made of all o-
gauge wires, should cost about 6o cents per rod. It is pro-
bable that the heavier type would outlast the lighter by manv
years, but the initial cost is high. Now, in many such cases
the consumer could select a fence that would answer every
purpose—say one with 8 wires, 45 inches high, made up of
all 9-gauge wires—costing about 40 cents per rod. If a fence
of this type is not high enough for heavy stock, a single
strand of barbed or smooth wire run along the posts about
6 to 10 inches above the top will add to its efficiency with a
small addition to the cost. In other cases where it is not ne-

% 9 © © 202 0 @ © o o o
9 10 Il 121314151617 181920
Fi16. [—Sizes of plain wire.

cessary to fence hog tight, the fabricated wire can be set on
the posts with a clearance at the ground, thus increasing its
height. A systematic inspection in various parts of the coun-
try has shown numberless cases of fences made of 12 and 14
gauge wire, which in less than three years were rusting badly,
to the great disgust of the owners. In many cases these were
12-wire fences, 58 inches hign, or 1o-wire fences, 52 inches
high, although they were performing service for which a
6-wire fence, 35 inches high, with perhaps a single additional
wire, would have answered,

Badly selected, broken-down, and rusty fences give a
shabby appearance to any country and too often represent a

mistaken idea of economy. If 1t is necessary for a purchaser
to economize on first cost, it should be done by cutting out
unnecessary bars and stays and not by reducing the gauge of

the wires.
Sizes of Wire and Character of Steel.

The approximate diameters of the different gauges are
shown in figure 1, and the number of feet to the pound of
various sizes of wire to which reference has been made are

given below :

Sizes and weights of plain wire.
Weight of Length of

Gauge Diam- wire per wire per
eter. mile. pound.
Inches. Pounds. Feet.
il A sl A R e e e e s e 1,128 4.68
2 et T e L I L TR e 970 5.44
G Tt o S AR L M SR AR Sl A T e 836 6.31
. e G o e R R S R ) e A e it 705 7:38
Gl e R Havaiy MAREES iy o e (2 s ol N o Skl 603 8.75
(TS o o e VR B S 4 R e s 510 10.17
e AR S e, ni O 3-16 441 11.97
B e A e R T I N S R 360 14.20
e I s 5-32 309 17.05
16 W o R R LR R AT S8 0-64 256 20.57
Weight of Length of
Gauge Diam- wire per wire per
eter. mile. pound.
Inches. Pounds. Feet.
o e sl i o it i d 3 sl Foa e & 1-8 204 25.82
Tt eny. S VD R T 3-32 156 33.69
T AU B S|« S B e L L ity 44.78
11 R AL B KNS RWE TRV RS - 5-64 90 58.58
A e e w o UL e 73 T3
GV R T T T R 1-16 55 05.08
iy et A RS S e SR s R RS 41 128.6
N e AR ol ity g AL e 31.77 166.2
10 ) P A R AR S S TR S 23.67 22
2o e S S Y U L IR el e T 17 300.6

There is, of course, a practical limit to the increase of
size in the wires and, except for certain special purposes, the
use of heavier wires than No. 9 gauge is not recommended.
Larger sizes increase the weight unnecessarily and the wires
are so stiff that it is difficult for the user to handle and
stretch the fabric. No. g9 gauge wire is strong enough for
every practical purpose and can be made of low-carbon or
so-called ““mild’’ steel, which is much easier for a farmer to
handle and fasten than high-carbon or spring steel. High-
carbon steel is used for strength in lighter gauge wires and
an impression is prevalent that high-carbon steel is more re-
sistant to corrosion than mild steel. This is not true, and in
the opinion of the writer low-carbon stock is a better all-round
material for fence wire than high-carbon or spring steel.

A Bad Combination.

In some cases where hard steel has been assembied in
the same structure with mild steel the latter has been seen to
corrode more rapidly than the former. The detailed scientific
explanation and proofs of this statement can not be entered
into here, but it is a fact that the contact of two different:
types of steel in a fabric or structure will result in the protec-
tiot of otie at the expense of the other. In other words, one
of the two types of metal will rust much faster than it would
This is due
to the difference of electric potential that is set up at the
junctures of metals of different type, a condition which in-
evitably leads to rapid corrosion and which should be carefully
avoided. As soon as all the manufacturers appreciate the
truth of this statement one of the many factors which tend
to promote accelerated rusting will be rémoved.

have done if assembled in a structure by itself.

Advantages of Using Heavier Wire.
The general use of Nos. 9 and 10 gauge wire will be.
found to be of mutual advantage to both the producer and the
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consumer of fencing. The use of the heavier wire enables
the manufacturer to work up a larger tonnage of metal with-
out material increase in labor and other cost charges, and
he may also expect to earn a better reputation for his pro-
ducts than he has hitherto enjoyed. The consumer will be
?epaid by the longer life of his fences and a higher efficiency
m. the objects for which the structure is designed. It is a
mistaken idea to suppose that because the use of heavier wire
operates to the advantage of the manufacturer, the selection
of light wire must necessarily operate to the advantage of the
consumer. A light fence which must soon be renewed might
Dossibly be considered an advantage to the manufacturer, if
there was only one kind of fence available or if he entirely
controlled the market. But a consumer is not likely to re-
beat a failure with a particular brand of fence, and as the
cOImI)etition in the manufacture of wire is especially keen in
th1§ country, it is at once apparent that fences which rust
raridly work against the interest of all concerned.
Many wire fences are injured by trespassers and by peo-
DI}E climbing the wire. A wire fence was not designed to. be
clunbed, but it is evident that the heavier wire will not suffer
ffoln this cduse to the same extent as the lighter gauges. A
single strand of four-point barbed wire set about 6 to 8 inches
above the top of the fabricated fence and on the opposite side
of the post will usually obviate the difficulty.
Improvements in Calvanizing.
_Within the last few years the leading manufacturers have
SO improved the methods of galvanizing fence wire that it is
T’°W. possible to put on a heavier coating of zinc. One ob4
Jection to heavy zinc coatings is that they have a tendency
to ch‘k or lift a little at the joints and bends in the fabric.
This has heen considered a bad feature by both producer and
cons.uIner and has resulted in a tendency to wipe the zinc
Coating very smooth in the galvanizing process in order to
':l‘]':rCOme the difficu.lty‘ In some cases thi‘s w%ping is so
: cessful]y -accon}pllshed.that a.lmost no zinc is left. In
act,. this point raises an interesting question as to whether
Znihght roughening at ben.ds is not to some extent a guar-
. c;e Of a heavy zinc coating. .By .means'of standard tfests
i emist can tell how much zinc is carried by galvanized
e }:md, if the con'sumer deSIre.s to go to the expense,Ahe
exam_ave sample wires from different braers of fencing
this ned anc} reported on before he makes his purchase. If
method is resorted to, however, conclusions should not
weirjsrﬂwn from the' res-ult obtained on a single: sample of the
i under examination. At least .seven wires from each
Sampleshou]d be tested be'fore drawing conclusions. The
o S shou.ld represent different strands and should be cut
1 foot in length.

Painting the Fence.
e O g
Mumber of z00l0gi dens in diff f th 1d
Wi o oo.oglcal gardens in fix erent parts of the world.

e een estimated that the ordinary farm type of fence can
diffri)alll’lltted at an expense of .ab.nut z 'cont per rod. .Thn main
Wb l);?ncountt_ared in painting wire 15 1n the kind of the
OF Hary aints which may have given good results <.m house
Writer hz;e not necessarily suitable for {Jutting'on wire. The
Bibiicic o seen -SuCCCSSfl.ll results obtained thh.the use of
Binod b r‘?‘me green pamt. In general the advice of some
selectingml lar w1th' paint technologgf shou_]d be taken before

a paint suitable for galvanized wire.
G Poultry Netting.
bOultr‘;mieitx:'formatior{ may now bg added on t}}e subject of
?a Is for ¢ ng. .Thls form of .w1re constr.uctlon naturally
ing. Poultmuch Ilghtef' gauge wire thax.l ordlr.xary farm fenc-
ry and rabbit fencing is furnished in a number of

different designs by the manufacturers, but the kind most
generally used is known as hexagon poultry netting. This
is usually made in two different grades by the manufacturers.
One grade is galvanized after fabricating or weaving the
mesh ; the other grade is made from about 20-gauge wire pre-
viously galvanized. It is safe to say that the second grade
is not fit to use, and should never be purchased by anyone
who desires to build a Tasting structure. If first cost is a
great consideration it would be wiser to make the poultry
runs smaller and select the better grades of wire. It is easy
to distinguish between these two grades of poultry netting,
as that which is woven of wire previously galvanized will
readily untwist, while in the other grade the twist will be
found to be stuck together by the zinc coating.
Use of Wire Fencing in Sheep Raising.

In concluding this brief paper it may be pointed out that
the proper fencing: of land is one of the most important pro-
blems of American agriculture. This is particularly true of
the sheep and hog raising industries. There are probably
from 50 to 6o million sheep in the United States at the pre-
sent time, of which a very large -proportion are range-fed and
herded. There is, however, a growing tendency to undertake
the raising of pastured sheep. In Australia, where the old
system of herding has been given up entirely, it is estimated
that the owners obtain an increase of 10 per cent. in lamb
crop due to the pasturage system. Under the conditions
which prevail in this country at the present time it is pro-
bable that the successful pasturage of sheep must depend
principally upon efficient wire fencing. Properly designed
fencing not only protects the animals from the attacks of
predatory enemies, but also enables them to be transferred
at frequent intervals to new land, which appears to be an

absolute necessity for successful sheep raising.

The Department of Agriculture receives a large number
of letters asking for information in regard to the best brands
and types of fence to buy. It is evident that the Depart-
ment can not give specific answers to questions of this kind,
for such information would amount to an advertisement for
any special brand or style recommended

Summary of Recommendations.

(1) Buy the best grade of wire you can afford. If you
must economize, do so in the design of your fence and not in
the gauge or weight of the individual wires.

(2) If your dealer does not carry in stock the design or
type of fence you think is needed, ask him to supply you with
the manufacturers’ catalogue. If he can not do this, write
to the sales agents of the manufacturers.

(3) Insist on getting what you want; if the dealer will
not or can not supply you, order elsewhere. Railroad com-
panies and other corporations make reasonable specifications
for the wire fence they require and insist on having them
filled. You can do the same thing.

(4) Remember that the farm fence made of light-gauge
wire, while cheaper in first cost, is often the most expensive

in the end, and that the first cost can be lowered by intelli-
gent selection of the type and design best adapted to your
special needs.

(5) Remember that the manufacturers are anxious to sell
fencing and will always be glad to furnish you with inform-
ation.

(6) Some of the manufacturers are now ready to supply
fences made out of extra heavily galvanized wire.  These
fences, of course, cost more than the stock types and are
difficult to manufacture. For further information, you should
write the manufacturers.

(7) The public demand for better fence wire, together
with the co-operation between the Department of Agriculture
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and leading manufacturers, is gradually bringing about great
improvements in the quality of wire fences. You can aid this
movement by insistent demand for what you want, but you
can not expect the maximum quality and rust resistance for
the minimum cost.

(8) The names of the leading manufacturers of steel wire
and fencing can be obtained from advertisements in trade
papers or from agricultural journals; they can not under any
circumstances be furnished by this Department.

— e ——

SOME PRACTICAL CONSIDERATIONS CON-
CERNING CONTRACTS FOR LIGHTING
AND POWER SERVICE.*

W. N. Ryerson.

In treating this subject the writer intends from the outset,
so far as is possible, to eliminate the legal aspect and to con-
fine himself to the statement of such technical subjects as
should be covered by any contracts of importance, but in this
connection emphasizes the absolute necessity of submitting
any contract form or special contract to the best legal author-
ity before it is executed.’

Naturally, the amount of money involved will largely de-
termine the care which should be devoted to drawing up any
contract, but in general it seems preferable to have contracts
of this nature as brief and clear in their terms as possible,
as, while we as engineers may understand perfectly what is
intended to be expressed, it is advisable to have the wording
such as will make it easier to explain the various points to
non-technical men, particularly in contracts for retail light-
ing where negotiations are largely conducted with individuals.
The larger manufacturing companies, in making contracts for
considerable amounts of power, are usually able to afford,
and if they are wisely managed, do engage a competent en-
gineer to advise them before closing contracts.

The following points have been considered of importance
in such documents, but in setting forth the list no attempt
has been made to group them in the order of their relative
importance, as so many of them are absolutely necessary in
any properly drawn up contract.

1. Term of Contract.—If the contract is for a larg?
amount of power or involves payments of considerable
amounts of money it will, of course, be advantageous in the
majority of cases for both parties to agree upon a fairly long
term. Affecting this phase of the subject care should be
exercised by the generating company not to enter into con-
tracts for longer terms than their existing franchises or other
legal limitations may determine.

A very ordinary form is to make the contract for a de-
finite term with privileges on both sides of renewal from
term to term, the contract being cancelled by either party
on a certain definite notice.

Other contracts provide for a certain definite number of
renewals with or without provisions for revising the rates at
the beginning of each period.

2. Price or Consideration.—This point is of obvious im-
portance and care should be taken to express the methods of
charging in-the simplest possible language, and if practicable
illustrations should be given showing a sample bill under cer-
tain assumptions if the methods of charging used are other
than the straight kilowatt hour or flat rate systems. For in-

* Being ' the President’s address before the
Electrical Association, July, 1910.
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stance, the readiness to serve charge or some of the newer
methods involving this charge, a customer’s charge and a
power charge. :

The importance of clarity in setting forth the methods of
charge cannot be over-estimated and while it is probably not
possible to state these in words of one syllable, they should
be as near this goal as possible.

3. Uses to Which Current is to be Put.—It is usual in
contracts for power to state the particular use or uses and in
some cases to restrict the consumer to these only, while others
simply specify whether the current is to be used for lighting
or for power purposes, or both.

4. Point Delivery.—This is of importance in all contracts
whether for small or large amounts and should be very clearly
and definitely stated so as to avoid misunderstandings as to
where the generating company’s responsibility ends and the
customer’s begins.

5. Meters.—It is well to define the type or style of meter
(whether integrating, curve drawing or maximum demand or
any combination of these) and who is to furnish and main-
tain them, which, of course, includes the checking and cali-
bration.

Tt is also advisable to insert a stipulation that if the gen-
erating company supplies the meters a proper and sufficient
space in the customer’s premises must be furnished for their
installation, as well as that of any transformers or other ap-
paratus used in connection with the meters.

6. Access to Customer’s Property.—A clause stipulating
that at all legitimate hours the employees of the generating
company may freely enter the customer’s premises for in-
spection or other necessary work is advisable but not abso-
lutely necessary except in the larger contracts.

7. Balancing of Phases.—This, of course, applies only to
systems supplying polyphase alternating current, or three-
wire direct current systems.

Some contracts provide a penalty for unbalancing in the
way of increasing the charge if the unbalancing exceeds a
stated amount. This clause is usually of little or no import-
ance except in the case of large users of single-phase current,
such as electrolytic furnace work and other processes of this
nature.

8. Power Factor.—Some companies make it a practice to
stipulate that a certain power factor must be maintained and
to provide a penalty for power factors below this amount.
This, of course, applies only to contracts for the supply of
alternating current.

The writer’s feelings in regard to this, as well as the
foregoing subject of unbalancing of phases, is that they might
be construed as providing other methods of charging for the
current than those set forth in the portion of the contract
covering this subject, and for that reason be objectionable to
some customers.

There has been considerable controversy as to the ad-
visability of having such clauses in the contracts, but there
is no doubt that low power factor and unbalancing of phases
sometimes works great hardships on the generating com-
pany, especially where the customer is located at the ex-
treme end of a long transmission or distributing line which
also supplies current to other users, in the way of making
the regulation on this line worse than it otherwise would have
been.

If the customer’s installation is properly taken care of in
the first place and care used in selecting apparatus and pro-
perly applying it to the work to be done. it would seem that
little or no trouble should result to the generating company
from these two points, but, on the other hand, unless such
care is used there have arisen cases in the writer’s exper-
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ience where considerable harm and expense have resulted to
the generating company.

Salesmen for the manufacturers of electrical apparatus
are often zealous in disposing of as many dollars’ worth of
machinery as possible whether this machinery is adapted to
the work or not, and this has resulted in the installation of
induction motors larger than were required. By taking ad-
vantage of the well-known overload characteristics of electric
motors will be found that in the great majority of cases
these can he so proportioned as to run at exceedingly good
bower factors, during a greater portion of the time, and in
Some instances where this is not possible and the motors are
Operating at a small fraction of ‘their rated capacity, some
means for correcting the power factor can be used, such as
the use of synchronous motors as condensers, either running
light or serving some useful purpose in the installation.

The expense of these synchronous motors is sometimes
hard to justify to customers unless the contract contains some
brovision as is outlined above, especially when taken in con-
junction with the better class of labor required to operate
this type of motor and the time mecessary to start synchron-
OUs apparatus in the event of a failure in the power supply
as against induction motors.

9. Penaity for Non-Payment of Bills.—It is usual with all
generating companies to state that accounts must be paid on
or before a certain day of the month succeeding that on which
the bill was rendered. Some companies prefer to accelerate
Payment by giving discounts, while others choose that the
Penalty shall take the form of a certain percentage to be
added to the amount otherwise due, for failure to pay before
the date mentioned.

The writer is of the opinion that the latter method is the
better of the two, as, especially in cases of retail lighting
COmpanies, their normal rates, which they expect to receive,
M a great majority of cases then become known, whereas,
0 the case of discounts allowed for payment, the high rate
Without discount is very often associated in the popular mind
as the price at which electric current can be purchased, this
fact having in some cases a bad effect on the generating com-
Pany,

Some penalty is usually exacted for failure to pay within

2 Specified time from date of bill in the way of shutting off
Current, cancelling the contracts, etc. These are undoubted-
ly of benefit to the generating company and should be incor-
Porated in any contract whether large or small.
10. Penalty for Interruption to Service.—There has pro-
¥ been as great a diversity of opinion in regard to this
duestion as any other in the making of contracts, but the
WIlter’s experience leads him to think that it is becoming
m?re difficult to contract for the supply of power to public
utilities without such a penalty clause. Whether this shall
apply to retail contracts is another matter and will depend
largely upon the necessity on the part of the consumer for
abSOIUtEIY continuous service.

bah]

The point of continuity is one to which every rublic ser-
Corporation manager should give the greatest attention,
the importance of this is well known, as evidenced by

t .
'3 aﬁmoths of money invested in duplicate apparatus, trans-
Missiop lines, etc.

ViCe
and

. tit is advisable in large distributing systems' to pro.vide
e € contract that interruptions dur}ng certain spec1f1ed
of ths may be 'had for the purpose of d?xng work on the lm.es
tl‘ibu:' 8enerating company, especially in cases where‘ the dis-
ing ion vo.}tage is too high to admit of this \fzork being done
-COu Potential on the lines. Such interruptxon.s should, of
rse,' be made without penalty to the generating company.

It is very usual to provide that no penalty shall ensue for

fai b '
lure to deliver under certain stated conditions, such as

catastrophes and other causes beyond the control of the gen-
erating company after the exercise of due care and diligence,
but this should always be coupled with a like provision ab-
solving the consumer from payment of readiness to serve, or
other fixed charges, in the event of like happenings to his
plant or equipment.

11. Excess Power.—In power contracts, particularly, it is
well to insert a proviso that power in excess of that originally
contracted for, should the consumer enlarge his plant, must
be taken from the generating company, with the reservation
that such power is to be supplied if at the time application
is made the generating company is in a position to supply the
excess needed, but if this is not the case the consumer should
undoubtedly be given the right to purchase or generate the
excess in any way feasible.

12. Arbitration.—A general arbitration clause should be
in all contracts involving long terms and for considerable
amounts of current. This clause should define the manner
in which the arbitration proceedings shall be conducted and
particularly the manner of determining on the arbitrators.

Such clauses are very common and are familiar to most
of us.

13. Supervision of Consumer’s Apparatus.—This subject
has been touched upon in one of the preceding paragraphs,
but the writer would beg to call further attention to the mat-
ter in relation to the general layout of the consumer’s plant.
Some companies require the consumer to submit detailed
plans of his installation, so far as it relates to the connec-
tions between the generating company’s lines and his own
equipment, usually including the step-down transformers,
where such are used, lightning arresters, fuses, oil circuit
breakers, switches, etc., where these are of the same voltage
as the generating company’s incoming line.

This, in the writer’s estimation is a mistake, as it im-
poses the responsibility on the generating company practic-
ally for the engineering of the consumer’s plant, but it is
undoubtedly of value that some means be adopted to allow
the generating company to pass on certain essential features,
merely as a protection to itself and its other customers.

With some users of current first cost is of the greatest
moment and the temptation is always to utilize cheaper ap-
paratus, particularly where the siren songs of electric appar-
atus salesmen are listened to. It is the writer’s firm opinion
that the type of oil circuit breaker, fuses or other automatic
protective device, as well as lightning arresters, where such
are used, should be passed on by the generating company,
and in some instances the type of transformer or
motors should also receive their attention.

The larger manufacturing companies usually have too
much at stake in the way of reputation to risk putting out
inferior apparatus, but there are growing up all over the
country numerous small concerns professing to manufacture
high voltage apparatus and motors who have no reason for
existence, due to their lack of facilities, knowledge and gen-
eral in experience. This subject can usually be taken care of
progperly if the relations between generating company and
consumer are friendly. and the mere fact of pointing out to
the prospective consumer the importance to himself as well
as the other customers of the generating company of contin-
uous service and the results which may ensue from the use of
cheap or inadequate apparatus should be sufficient.

In case of contracts for retail lighting it is, of course,
advisable to state in the contract or application that the in-
stallation shall be made in accordance with either the local
wiring rules or the regulations of the fire underwriters. Some
companies cover this by making the installation subject to
the approval of the company’s inspection department where
such exists. To such installations the writer’s foregoing re-
marks would not apply.

large
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14. Definition of Delivery.—This is necessary in the ma-
jority of contracts and is usually expressed by stating that
the maintenance at the point of delivery of the agreed upon
voltage and frequency (of alternating current) shall consti-
tute delivery whether consumer actually uses current or not.

15. Voltage of Supply.—In retail lighting distribution
systems it is generally sufficient to specify the voltage which
will be delivered to the consumer, and it is possible with any
properly designed and operated system to maintain this vol-
tage within very close limits, but in the case of large power
distributing systems voltage conditions throughout the cir-
cuits and especially at the ends of long lines, will be found
to change from time to time as the number of customers con-
nected, and consequently the load demands, vary.

In these cases it is advisable to state that the delivered
voltage will be between two limits and to see that the con-
sumer purchases his transformers with suitable taps on the
primary or secondary winding to enable him to obtain the re-
quired secondary voltage with changes in that delivered.

16. Frequency.—This, of course, applies only to alternat-
ing current circuits and is of importance. The normal fre-
quency should be stated and it is well to make a general
statement that this frequency, as well as the voltage covered
in the preceding paragraph, will not vary to such an extent
as will prevent the commercial operation of the consumer’s
apparatus when this apparatus is properly designed and in-
stalled so as to reccive power from a miscellaneous system
supplying varying loads. .

If possible, it is well not to tie one’s company down to
any definite figures on this point or to provide any penalty
for failure to maintain the regulation stated, for obvious
reasons.

17. Mutual Liability.—The writer has found it advisable
to insert in contracts calling for delivery of power at high
voltage a paragraph worded similar to the following :

“Consumer shall save the company harmless from
any and all loss or damage sustained, and any
and all liability, to any person whomsoever, in-
curred by the company by reason of any negli-
gence on the part of the consumer, his officers,
agents, or employees in constructing, maintain-
ing and operating his plant, or any machinery,
appliances, or apparatus used in connection
therewith.”’ ! i

“The company shall save the consumer
from any and all loss or damage sustained, and
any and all liability to any person whomso-
ever, incurred by the consumer by reason of any
negligence on the part of the company, its offi-
cers, agents, or employees in constructing, main-
taining, and orerating its transmission system
or any machinery, appliances, or apparatus used
in connection therewith.”’

This paragraph, unless made mutual, is of little or no
benefit to either party, as it does not apply equally to both

"sides. 2

. 18. Definition of Terms.—It is well, especially in large

"contracts, to clearly define any terms of a technical nature

-q1séd ‘therein, devoting a separate paragraph to this purpose

2-such terms as ‘‘day,’” “kilowatt hour,”” “horse-power hour,”
ete, - Setizitivignd Nl '

- 19. Assumption of 'Liability to Successors and Assigns.—
This 'is usual ‘in- all corporate instruments and should be in
any contract excépt the very 'smallest retail lighting docu-
medtsicotirayobry At ol Ta faeiila Sl e o g 4l

., -~ 20.—Solé Use of GCenerating Company’s Power.—It 'is

. usital “im some “contracts to’ stipulate that the consumer shall

_-use omnly: suich power asis supplied to him by the generating *

harmless |

company, but this, of course, will not apply to installations
where the generating company agrees beforehand to supply
excess or peak power in connection with some existing power
supply, and in this connection a proviso is sometimes inserted
entitling the consumer to power in excess of that contracted
for in the event of emergencies to his other source of supply.
This is in the nature of a breakdown service, with which we
are all more or less familiar.

21. Delay in Delivery or Use.—In contracts of magnitude
a clause should be inserted absolving both parties to the con-
tract for liability in the delivery or use of power for reasons
beyond its control, but it is well, if possible, to limit this to
a certain specified period if such can be done.

A point in connection with the above which should be
taken care of is the prevention of the delivery or use by in-
junction or other court proceedings.

22. Deposit or other Guarantee.—It is sometimes custom-
ary, when contracting with small users of current, to require
a bond or deposit; to be returned when the contract expires
or is cancelled for other causes not the fault of the consumer.
This will very seldom apply in the case of contracts involving
large amounts of power, as it will be presumed that the exe-
cutive of any generating company will assure himself of the
financial stability of any concern with whom he proposes to
do business before the contract has been executed, but this,
of course, is not possible in retailing current for lighting
purposes on account of the time and labor involved.

23. Lamp Renewals.—It should be clearly stated whether
the generating company furnishes lamp renewals and, if so,
on what basis, whether the lamps are delivered to the con-
sumer and what type of lamp is furnished free of charge, if
any.

In general, the writer feels that for retail supply a very
informal (if such a term may be used) form of contract is all
that is required, this very often taking the form of an appli-
cation signed by the consumer and accepted by the generating
company, but that for large amounts of power a more formal
document is better for the reason that it impresses the con-

 sumer with the responsibilities upon which he is entering

and the larger amounts involved will usually warrant the more
formal document with its greater expense for printing, bind-
ing, etc., and further, that such larger contracts are usually
made with concerns or individuals able to employ disinter-
ested advisers in regard to the technical points involved.

The writer is very strongly of the opinion that, in order
to retain the confidence of the public, who are the final arbi-
ters of our success, our rates for current should be explicitly
stated and printed in the contract before this is submitted for
signature by the consumer. This procedure will assure our
customers that we are not endeavoring to make a ‘“‘trade’”’
with them and will indicate that our rates are alike to all and
are open to the inspection of anyone.

This is especially important in view of the certainty of
all public service corporations sooner or later coming under
the supervision of public service commissions, both in Canada
as well as the United States. Our position with these com-
missions will be immeasurably stronger if our rates can be
shown not only to be just, but to be fixed, and that whether
our methods of charging be simple, as has been the case gen-
erally in the past, or very complex, as seems likely in the near
future, they must be uniform.

) What Ah.gg b'e‘_eq said above does not, of course, preclude
the making of special contracts, which every company is

likely to do at some time or another, for the supply of so-

called “‘second class’” or “limited use’’ power, whether this
use be daily or yearly. This form of contract can, if care-

fully drawn up and equitably charged for, be easily justified
' to any fair-minded body of men.
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POLES AND POLE LINES.*

F. L. Rhodes, Engineer American Telephone and
Telegraph Company.

Much work has been done in adapting the design of pole
lines to the condition to be met, and this has required a
Study of the stresses on the poles, cross-arms, pins and wires
under wind and sleet loads, and of the strength and dura-
bility of many different kinds of timber.

In recent years the problem of prolonging the life of
Wooden poles and of obtaining some practical commercial
Substitute, such as poles of reinforced concrete, has received
much attention.

Of the timbers used for poles, the white or eastern
Cedar, Idaho cedar, chestnut and the yellow pines are of
the first importance; red cedar, juniper, cypress, catalpa,
redwood and several varieties of oak are used locally to a
limited extent.

Most Economical Pole in Each Section.

The most economical pole for use in each section of the
Country is that pole which will withstand the required load
at the minimum annual cost. The load carried by a pole
depends upon (a) the number and size of the wires, (b) the
length of span, (c) climatic conditions as to- wind velocity
and the occurrence of sleet, (d) the natural shelter of the
line by hills or forests.

The annual cost depends upon the first cost and the length
of life, Into the first cost of the pole in place, enter the price
at the woods as regulated by market conditions, the freight
e depending upon the weight of the timber and the dis-
tance from the point of supply, and the cost of teaming and
Erecting’ which is also influenced by the weight. The length
of _life depends upon a variety of factors, the principal «f
Which are the character of the timber and the local climatic
Conditiong.

Throughout the New England and Middle Atlantic States
CheStHUt is the principal pole timber, with, however, con-
“ierable yse of cedar, particularly in Northern New Eng-
and. In the South, yellow pine is the principal timber, with
Jome yge of chestnut, juniper and cypress. The yellow pine
cl?s t°. be creosoted. If this is not done, owing to the severe
b Matic conditions, not only the part near the ground line,

Ut the whole length of the untreated pole will decay with
Sreat rapidity,
Idahon the Pacific coast and in the Rocky Mountain States,

0 cedar, Douglas fir and Redwood poles are used. The
tie(LWOOd trees grow to great diameter, so that poles of this

Tber have to be sawed.
» In the Central West, the Mississippi Valley ‘and Prairie
Drine's’ €astern cedar, Idaho cedar and yellow pine are the

Clpal Species in use. The selection is governed chiefly
lii failroad connections with the timber regions and by

ght rates,

6 In the long distance lines, out of all the poles in use,
j‘lnilz)er cent. are cedar, 31 per cent. chest‘nut, 5 per cent.
€r and 2 per cent. creosoted yellow pine.

The Comparative strengths of the principal pole timbers
i as follows, the figures representing fair average values
the fibre stress in pounds per square inch: Cedar, 3,600

Do : 2
nds ; chestnut, 5,000 pounds; yellow pine, 6,000 pounds.

& chI:srtOm these figures it will be seen that, size for size,
fut pole is nearly 50 per cent. stronger than a cedar

> and that yellow pine is a trifle stronger than chestnut.
diﬁerelzletre is considerable difference in the .weights of the
bole timbers. This has a direct bearing on the cost

are

ole

*
Read before the New England Telephone Society.

of transportation and distribution, and to some extent affects
the cost of erecting. Chestnut and creosoted yellow pine
poles weigh about twice as much as cedar poles of the same
size. In the case of yellow pine, the treating process adds
about a third more to the weight of the pole.

Different kinds of poles taper more or less rapidly, the
average diameter taper being about one inch in six feet of
length for cedar, one inch in seven feet of length for chest-
nut, one inch in ten feet of length for Idaho cedar, one inch
in ten feet of length for yellow pine.

Leaving out of account the compression load due to the
weight of the wires, and considering only the horizontal
load due to wind pressure on the poles and wires, a pole
may be considered as a beam fixed at one end and loaded
at a point at the centre of the cross-arm system.

A large amount of mathematical work has been done
in applying the theory of beams to poles. I will only touch
very briefly upon a few of the results. Owing to the taper,
a pole is a beam of non-uniform breaking strength. The
section where the breaking strength is theoretically less than
at any other section is at the point where the diameter is
one and one-half times the diameter at the centre of the
applied load.

Except in poles more than about 35 feet in height this
section is at the ground line, and even in the case of very
tall poles, the weakest section rapidly falls to the ground
line on account of decay at that point. For poles of a given
length and kind of timber, the breaking strength varies with
the cube of the diameter at the breaking section. This fact
serves to show why it is that stout poles are so very much
stronger than slim poles.

Rates of Increase in Strength.
Taking the strength of a pole 10 inches in diameter as
1,000, the rate of increase in strength for each additional

inch of diameter up to 15 inches is shown by the following
table :(—

Diameter, Relative
inches. strength.

Lo B0 e, e b TN S e A R R SRt 1,000

18, SRS O P S P L L SR ol R R 1,330

E20 avcniilydions b S i G Sl S S 1,730

TR s e toinial il DR T e SRS 2,200

D el I T S Syt s e SRR R o 2,740

O] Splies et SO G T BT B R L s el 3,380

This relation of the cube of the diameter also explains
why it is that in cedar poles the effect of a limited diameter
of hollow heart on the strength is but trifling.

Chestnut rots considerably faster than cedar. The
results of measurements on more than a thousand poles in-
dicate that the average annual decrease in diameter of
sound wood is about o.1 of an inch in cedar and about 0.15
of an inch in chestnut.

The greatest decay with chestnut poles is usually found
from four to six inches below the ground line. With cedar
poles the greatest decay usually occurs closely at the ground
line.

In formulating  specifications it has been found con-
venient to divide poles into seven classes. These classes are
designated by the letters of the alphabet from A to G in-
clusive. Classes A, B and C are respectively 8, 7 and 6
inches minimum diameter at the tops. In addition to this
requirement of top diameter, classes A, B and C have mini-
mum requirements specified for the size at. a point 6 feet
from the butt, this being approximately the ground line
when the pole is sect. St aviisetyy oo
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A lot of unselected poles (which is termed the “wood’s
run’’), all meeting a certain specified top diameter, are
found to vary considerably in size at a point of 6 feet from
the butt. For example, out of 180 6-inch tog, 25-foot cedar
poles measured at random, the diameter at the 6-foot mark
ranged from 7.6 inches to 12.4 inches. Ninety-five per cent.
of these poles, however, only ranged between 8.6 inches and
10.5 inches, or about 1 inch above and below the average.
Ont of a lot of 320 6-inch top, 25 and 3o0-foot poles, almost
exactly one-half were found to be below the class C require-
ment for size at the ground line.

It will thus be seen that classes A, B and C poles are
selected poles, being approximately the stouter half of the
“wood’s run.” The specifications for these higher class poles
are purposely so drawn in order that the poles of superior
strength will be used in the heavier and more important
lines. In general, class A poles are used for 5, 6, 7 and
8-arm lines. Such heavy lines are occasionally made neces-
sary where two toll routes join to enter cities where the diffi-

culties of obtaining or holding rights-of-way make such
heavy construction imperative. Class B poles are used for
6-arm lines, and class C poles for 2-arm lines.

Below class C the diameter at the base of the pole is
not specified, the poles being purchased on top diameter
alone, and the “wood’s run’’ taken. Class D poles are 6 and
7-inch for the taller poles. These class D poles are the
portion of the ‘““wood’s run’’ which remains after the class B
and class C poles have been picked out to meet the required
size at the base. Classes E, F and G comprise 6, 5 and 4-inch
top poles that are used for lines of less than 20-wire ultimate
capacity, running down to the 4-inch top class G poles used
for a single subscriber’s bracket line.

Specification cedar poles, new, will carry about the fol-
lowing loads applied horizontally at the centre of the cross-
arm system: Class A poles, 3,100 pounds; class B poles,
2,300 pounds; class C poles, 1,500 pounds. )

In exposed locations added strength is gained by using
stouter poles, by replacing them at shorter periods, by set-
ting more poles to the mile, by guying and bracing, and in
some exceptional cases by using so-called A or H fixtures,
constructed on two poles with cross-bracing.

Long Time for Cedar to Crow.

Under normal forest conditions, the average cedar pole
requires from one hundred to two hundred years to grow.
The average 30-feet cedar pole is about one hundred and
forty years old when cut.

As these poles have an average life in the neighborhood
of fifteen years, it is evident that for every cedar pole in use
there should be not less than ten poles growing, if the supply
is not to be impaired. Chestnut grows more rapidly, an
average pole requiring from forty to sixty years to grow.

Pole timber has been and is being cut with little if any
regard to maintaining the supply on a permanent basis.
Looking back over a period of twenty years, we find that
pole prices have been steadily advancing. Roughly speak-
ing, the prices of cedar poles doubled in the ten-year period
from 1895 to 1005.

It is the increasing scarcity of timber which has brought
the question of prolonging its life prominently to the front
in this country. In Europe timber conditions forced the con-
sideration of preservative methods long before the matter was
taken up actively in this country. In the early days many
schemes for preserving the butts of poles by charring, by
coating with tar or asphalt or by setting in concrete were
proposed and tried.

Experience has demonstrated that these expedients are
entirely ineffectual and useless. It is now generally accepted
that an effective timber preservative must be of an antiseptic

nature, that it should penetrate the wood to a considerable
depth below the surface, and that it must not easily wash
out of the timber.

Wood is composed of a multitude of minute elongated
cells, pointed at both ends, which lie up together to form
the wood structure. The surfaces of the cells are in contact
with each other, and are firmly joined together by a cement-
like coating. When timber is fractured there is a tearing
away of these cemented surfaces.

The decay of timber is caused by the activity of low
forms of plant life, principally in the form of fungus threads,
which produce ferments that exert a soluble action on the
walls of these wood cells. These small organisms can grow
either in light or in total darknmess, but all of them require
certain amounts of air, food, moisture and heat.

It is near the ground line, where the earth holds the
moisture and keeps the wood damp for long periods in the
presence of air, that decay is most rapid. Preservatives act
antiseptically to kill the fungus growths that produce decay,
and also to some extent by plugging up the pores of the

wood, thus preventing the entrance of thevmoisture.
The dead oil of coal tar or coal tar creosote, which, ac-

cording to the German statistics has by far the best record,
is the preservative which has long been used in this country.

The usual method of applying this treatment requires a
somewhat elaborate plant, the principal feature being the
treating cylinder, of which there are several at each of the
principal plants. The treating cylinder is sometimes 130
feet long and about 7 feet in diameter. It is constructed like
a steam boiler shell, with both ends hinged so that they can
be opened.

The timber to be treated is piled on small cars, which
run on rails directly into the cylinder at one end. The
cylinder is then tightly sealed and filled with steam.  The
timber is steamed for several hours, length of time and tem-
perature being regulated by the specifications. The steam-
ing softens and opens the wood cells and liquifies the sappy
constituents of the timber. After the steaming is discontin-
ued a vacuum pump is applied to the cylinder. This draws the
liquids out of the timber to a large extent. When the flow of
liquid from the condenser during the application of the
vacuum has ceased, the pumping is stopped, and the cylinder
filled from a large measuring tank with dead oil of coal tar.

Preservatives near the Ground Line.

When the cylinder is completely filled, pressure is applied
to force the specified amount of oil into the timber. After
the oil pressure is released, the oil is pumped back into the
measuring tank and the difference in the initial and final
readings on a gauge attached to the measuring tank shows
the amount of oil that has been absorbed by the timber.

As the portion of the pole at the ground line is the part
which decays most rapidly, much attention has recently been
given to methods for applying preservatives. to the section
of the pole extending from about a foot above the ground
line to about two feet below the ground. The simplest w2y
of doing this is to apply the preservatives like paint, with 2
brush.

This method was used to a considerable extent in someé
parts of this country from 1900 to 1905. The results did not
in all cases prove beneficial. When the preservative was ap-
plied to poles that were seasoned, it appeared to postpone de-
cay, whereas, when green poles were treated, no benefit re:
sulted, and in some cases decay appeared to be hastened.

A line of experimentation which has been carried out iP.
co-operation with the forest service has been the treatment of!
pole butts with dead oil of coal tar by the open tank process:
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With this method the butts of the poles are placed in tanks
and covered with dead oil to a point about one foot above the
The oil is then heated above the boiling point
of water, cither by means of steam pipes within the tank or
by a fire buiit beneath it. This converts the water in the
Wood cells into steam, most of which escapes by bubbling
through the oil. '

The air in the wood cells is also expanded and expelled.
A.fter the pole has been thoroughly heated in this manner, the
oil is either allowed to cool or the poles are transferred to
another tank containing cold oil. In either case the effect
IS to form a partial vacuum in the wood cells, allowing the
0il to be forced into the timber by atmospheric pressure. A
considerable number of poles have been treated by this
method. These poles are now under observation, and it is
hoped hefore many years to have conclusive evidence as to
the value of the treatment.

Creosoted Poles Examined.

: Dead oil of coal tar contains various volatile constituents
Which tend to escape from treated-timber after protracted ex-
Posure to the elements. Creosoted poles that have been in a
line for nearly ten years, have been removed and the oil ex-
trz}Ct‘ed from them and analyzed with great care. As the
OTiginal composition of this oil had been very carefully de-
termined by analysis ten years ago; it was possible to dis-
Cover any chances that had taken place in it.

It has been shown that although the lighter distilling
Constituents of the oil tend slowly to escape from the portion
of the pole above the ground, the composition of the oil in
:?Ceallfortion of the pole at the ground line and below is prac-

-ally unchanged after ten years.

It is also a fact that creosoted wood poles are practically
free from attack by woodpeckers. In some sections of the
Country, notably in the Eastern Central States, Texas, Ariz-
-f)na, and California the destruction of poles by woodpeckers
Is a serious matter. Some of the woodpecker holes are three
‘:(f) four inches in diameter and four or five inches deep. In

me cases, they destroy the poles in only a few months, so
Weakening the pole that it may be dangerous for a lineman
to climb i,

The economy of treating pole butts with preservatives is
Closely connected with another question, namely, that of ex-
tending the life of the poles which have become rotted at the
8Tound by some form of reinforcement. These have consisted
:;dgeneral of setting a stub of new timber close alongside the

pole and binding the pole and the stub together by means
Of twisted wire wrappings.

As a result of various tests three styles of stub reinforce-
Ment, differing from each other in the method of attaching
‘tll;:dstub to the pole, have been adopted. The simplest form

for the lighter and less important lines makes use of the
-old plan of wire wrappings alone, although some improve-
/“{ents have been made in the method of applying the wrap-
PIngs. For the more important lines, the wire wrappings are

‘Supplemented by two bolts extending through both pole and

Stub.  Special tightening bolts are provided for the wire
WIappings. ‘
Stubln Somfa portions of the country creosoted yellow pine
f0unz Dr0m1§e the best economy. In other .plac.es there are
% f100:::11 timbers which, although not growing in the proper
or poles, may yet possess good strength and long life.
Whic'zhe great advances in the use of reinforced concrete
e have been made in recent years have set many people
work designing and building concrete poles. The results

" ¥
Us far obtained show that the poles are remarkably uni-

’

form in strength, and that their actual breaking loads are
close to the computed values.

The poles are square in section and are hollow. They
taper from twelve inches at the butt to six.inches at the top.
The walls are about two inches thick. Different amounts
and kinds of steel reinforcements have been used. As a fair
average of all the poles it can be said that the weight is about
2,000 pounds, of which about 300 pounds is steel and 1,700
pounds concrete. Cedar and chestnut poles of equal height
and strength weigh about soo and 1,000 pounds respectively.
The poles will probably cost about $10 as against $5 for
cedar poles. These figures do not take into account the costs
of transportation and erection.

A considerable number of these poles will be made and
erected, in order that experience may be had as to the effect
upon them of stresses, vibrations, frost, lightning, and other
actions of the elements. If, as there is every reason to €x-
pect, the prices of wooden poles continue to increase, a
stronger case can be made out in the future for concrete poles
than at the present time. So far as can now be seen, for a
number of years to come, their use will be restricted to espe-
cially important lines and to permanently located poles in ex-
change work, such as poles for interior block distribution.

At one time Norway pine was used almost exclusively for
cross-arms. The cutting off of the Norway pine forests has,
however, made the price of this timber so high that it is no
longer used to any considerable extent for cross-arms.

About ten years ago, vellow pine was introduced as a
cross-arm material. This wood in its natural state does not
have the mecessary life, and cross-arms of yellow pine are
therefore treated with dead oil of coal tar.

Douglas Fir For Cross-arms.

At the present day these crcosoted yellow pine Cross-arms
form a large portion of the total supply. With the opening
up of the Western forests, Douglas fir has entered into the
field as a cross-arm material; and a large number of these

arms are now being used. Other timbers are from time to

time being investigated for use for cross-arms. and experi-

mental installations of cross-arms of cypress and gum'timber
are now under observation. The strength of 10-pin creosoted
pine standard cross-arms is such that they will sustain a
downward load of about 250 to 300 pounds at each pin.

Locust is pre-eminently the best wood for insulator pins.
It is not only of high strength, but also of long life, and
possesses the valuable property of high resistance to decay
even when in contact with decayed wood.

Top Pins.

Locust suitable for pins does not grow in forests. Scat-
tered specimens are encountered here and there, frequently
in almost inaccessible places. Locust timber, therefore, is
not cut by organized gangs, but by the farmers who have a
few scattered trees on their land and who oftentimes cut the
timber into billets which are accepted at the country stores
in trade. In other cases, the farmers send their billets direct-
ly to the pin manufacturers. In either case the farmer cuts
ani delivers his billets only when he has nothing else tu do.

These hand-to-mouth methods of supply, over which there
hias been found n> method of control, became during the ‘year
1903 a source of considerable embarrassment to consumers.
In that year so much construction work was being done il-at
locust pins could not be obtained fast enough to mest the de-
mands of the business. As a Stop-gap rock-elm pins were
emplcyed.  This wood is sometimes called ‘“Kalkeen.”

Although steel insulator pins have ‘been largely used in
telegraph work, they have not commended themselves for

o’
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use in telephone construction. Locust pins have an average
breaking strength of about 1,200 pounds. The usual form
of steel pin bends under a load of about 700 pounds. More-
cver, steel pins cost from two to three times as much as
wooden pins, are more expensive to place in the arms, and
have a shorter length of life,

Line Wire.

Iron wire is used in many sections of the country for
exchange lines, centre checking lines, and for short and com-
paratively unimportant toll lines. In the Central and Rocky,
Mountain States iron wire has usually a life of from ten to
twenty years, and there are some exceptionally dry sections
where still longer life is obtainable. Iron wire of the grade
that is usually employed has a tensile strength of about 55,000
pounds to the square inch and elongates about 12 per cent.
to 15 per cent. of its length before breaking.

The hard-drawn copper wire, which constitutes the bulk
of the wire plant, has a tensile strength of from 62,000 to
635,000 pounds per square inch, and will elongate about 1 per
cent. of its length before breaking.

On account of the fact that wires expand at high temper-
ature and contract at low temperatures, the temperature has
to be taken into account in stringing wires.
in the summer are stretched too tightly, they are liable to
break in winter as the result of contraction. Aside from the
temperature effects. the actions which occur in a span of wire
under load are very complicated. For a span of given length
the stress in the wire diminishes as the sag increases. Owing
to the elasticity of the wire, when it is subjected to load, as by
sleet, it stretches. The increase in length due to this ystretch
allows it to sag more than before. This increase in the sag
tends to relieve the load. A condition of equilibrium is there-
fore reached where all the stresses are balanced.

The behavior of the wire under any given conditions can
be very accurately computed. For the ordinary span of 130
feet the specified sag at 6o degrees Fahrenheit is 7 inches.
Due to contraction this decreases to about 4 inches at zero
Fahrenheit. The stretch of 1 per cent. is sufficient to allow
the sag to increase to 6 or 7 feet before the wire breaks.
The specified sags are such that the wires under the loads
due to wind pressure and sleet have about the same factor
of safety as the pole lines.

— e

ELEMENTARY ELECTRICAL ENGINEERING.
L. W. Gill, M.Sc.

CHAPTER 1V.

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.

Power and - its Measurement.—By definition, power
is the rate of doing work, and, in the case of work being
done by a mechanical force, it is measured by the pro-
duct of the force and the distance per second over which
the force acts. In the case of a waterfall, the power is
measured by the product of the fall (difference of level)
and the current or quantity passing per second. If elec-

tricity flows between two points not at the same potential,

the power is represented by the product of the differ-
ence of potential or voltage between the points and the
current. (It may be here noted that this is not aiways
true in the case of alternating current, as will be seen
later.) The unit of electric power is known as the ‘‘watt,”’

If wires strung |

and is the power expended when a difference of potential
of one volt causes a flow of one ampere. From this it
follows that the product of volts and amperes represents.
watts. In dealing with large quantities of power the unit
generally used is the kilowatt, which is equal to 1,000
watts.

The relation between electrical and mechanical power
is such that 1 watt is equivalent to 10’ ergs per second,
[and, since 10’ ergs is equal to .737 foot pound, it
(follows that 1 watt is equivalent to .737 foot pound per
lsecond, 746 watts are equivalent to 550 foot pounds, and
|1 kilowatt is equiva.ent to 4/3 horse-power, very nearly.

Since the electric power delivered or received by a
circuit is equal to the product of the voltage and current,
|it is obvious that these two factors must always be taken
linto account in the measurement of power. The voltage
and current may be measured separately by means of a
| “voltmeter’’ and an ‘‘ammeter,”’ or the product of the
[two may be measured directly by means of a ‘‘watt-
"meter.” When the first method is used to measure the
J

power delivered or received by a circuit the voltmeter
must be connected to the terminals of the circuit a and b,
|as shown in Fig. 41; i.e., the terminals of the voltmeter
| must be connected to the two points between which it
\is required to find the difference of potential. The am-
meter must be connected in series with the circuit in the
|same way as a water meter is connected in a water pipe.
| The connections are shown in Fig. 41. When the current
to be measured is large, it is common practice to pass
‘oniy a small fraction of the current through the meter,
ithe main portion being ‘‘shunted’’ outside the meter bv
'means of a low resistance, which is placed in parallel
{ with the meter as shown in Fig. 42. The advantage of
| this method is that several ‘‘shunts’’ may be used with

the same meter, the resistance of the different shunts
[

i

‘\ Vo/rof_;zercr FIG. 41

‘;a f‘% — Load

& 5333553

;being adjusted so that when the meter is used with any
' particular one the current is found by multiplying the
freadings of the meter by a simple number. Suppose, for
example, that a meter is graduated to read directly in
|amperes when used with a given shunt, and that its
| range is 100 amperes. If this meter is used with a second
shunt, of which the resistance is approximately one-half
that of the first one, it is obvious that double the pro-
portion of current will be shunted, and it wili conse-
quently require double the flow of current to deflect the
meter the maximum amount. In this case the current
would be obtained by multiplying the readings of the
meter by two. A single meter with a series of shunts
may thus be used to measure currents of any value.

When power is measured by means of a wattmeter,
its two factors (voltage and current) are taken into ac-
count in the same way as when a voltmeter and an am-
meter are used, the only difference being that the watt-
meter gives the product of the two directly. The watt-
meter is in effect a combined voltmeter and ammeter,
and consequently has a potential coil corresponding to
the voitmeter and a current coil corresponding to the
ammeter. The two circuits formed by these coils have
separate terminals, and in the measurement of power are
connected up in exactly the same way as if they repre-
sented separate meters. The connections will thus be as.
shown in Fig. 43.
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If the voltage measured between any two points on
a simple conductor is E and the current is I, the resist-
ance, according to Ohm’s law must be E/I. The power
absorbed by the conductor between the two points is
= EI = E*/R = 1°R. This power is lost in the form
of heat, and from the above expression it is noted that
It varies as the square of the current, and directly as the
(r:eSiStance. This was referred to in Chapter I. as the
heat effect’’ of an electric current. If a battery or an
electric motor is placed in the circuit between, the two
points considered above, so that the current has to flow
against an opposing e.m.f. of E, volts, the effective
Vvoltage between the two points would be E — E, volts,
the current wouid be I — (E—E.)/R, and the power
Would he W =EI = (IR + E,) = I'R + E,I. The first
term of this last expression represents the heat loss, and
the second term represents the power expended on the
battery or motor; i.e., in forcing the current I against
the e.m.f. E|.

Efficiency of Direct Current Generators and Motors. |

—The commercial efficiency of an electric generator is
the ratio of the net useful output to the total intake. In
the case of self-excited generators the intake is equal to
the mechanical power supplied by the prime mover or
engine, and in the separately excited machine the intake
'S equal to the mechanical power supplied plus the elec-
tricaj power used for excitation. The net output in every
€ase is equal to the product of the current passing to the
EXternal circuit and the voltage between the generator
terminals.

. The losses may be divided into (a) mechanical or
rction losses, (b) electrical or copper losses, and {(c)
Magnetic or iron losses. The mechanical losses consist
of bearing friction, brush friction, and windage or fan
action of armature. The iron losses consist of hysteresis
effect due to the continuous change in the direction of
the flux in the iron of the armature caused by the rota-

FIG. 42

;1,?11-1 and the heat effect produced by the eddy currents
& Ich are get up in the rotating parts which “‘cut”’ lm?s

force. The copper losses include the heat effect in
€ armature winding and the exciting coils (shunt and

Series), including the regulating rheostat.

B Modern electric generators, almost withf)ut excep-
Wohs yhrun at constant speed, and the 1.ne.chamcal losses,
arec depend only on the speed and frictional constants,
ticulzmlstant and independent of the load. In any par-
"equir case these losses are repre:':ented by the power
With red to drive the machine at its normal speed and
Sp%drlo eXCItatIOI.]. The iron losses, which depefu.i on
Power and magnetic ﬂux, is represented.by the addltlpxlal
ut required to drive the same machmts wpen excited,
'exCite(:]t loaded, over that required to drive it when not
e oo hen measuring the iron losses in this way,
+ ®XCiting current should be obtained from some inde-

pendent source. If the machine provides its own exciting
current the additiona, power will represent copper loss
in the shunt coils in addition to the iron losses. In any
case the excitation should be such as to give that value
of flux which is nece§sary to generate the e.m.f. which
is required when the machine is loaded. This e.m.f. is
equal to the terminal voltage when loaded plus the loss
of potential in the armature. (See equation 15.) The
copper losses are determined by calculation. If Ia repre-
sents the armature current and Ra the armature resist-
ance, the armature copper loss is 1a*Ra; and if e repre-
sents the shunt exciting current and E the terminal
voitage the loss in the shunt exciting circuit (including
rheostat) is Ele. The loss in the series exciting coils is
Is’Rs, where Is represents the current and Rs the resist-
ance of these coils.

The friction and iron losses are usually measured
either by driving the generator unloaded by means of a

d\,\,\/\ \/\/\/\‘—Em
|
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motor and measuring the intake of the motor, or by run-
ning it as a motor, unloaded. 1f 1o represents the current
taken by the armature in the latter case, the power taken
by the armature is Elo, and, excepting a small amount
of copper loss, which may be neglected, this represents
the iron and friction losses combined.

FIG. 43

a

b

Let I represent current in the external circuit.
Ie R current in the shunt circuit.
Ia b current in the shunt armaturé.
Ea e generated e.m.f.
E 4 terminal voltage.
Ra. 5 resistance of armature.
Rs ¥ resistance of series coils.
Wi o friction losses.
Wi ¥ iron losses.
We i copper losses.

If the shunt circuit is connected directly to the
brushes, Is = I, and if connected to the generator ter-

minals, Is = Ia. In all cases la =1 + Ie. The total
copper loss is
We =da’Ra 't Ble i TsiRs 4% AR (18)
The efficiency of the generator is
Output Output EIl
B =— e e oy (1

E 4+ Wf4+Wi4+We

In the case of the motor, the losses are of the same
character as those of the generator. If the current
passing through the armature of a motor when running
light (no load) is represented by lo, and the voltage im-
pressed on the brushes by Eb, the power absorbed by the
armature is Eblo. This represents the friction and iron
iosses, which are independent of the load except for a
small decrease on account of the slight decrease of speed
with increase of load. Unless a high degree of accuracy
is required these losses may be assumed to be constant.
In the case of the shunt motor the brush voltage is equal
to the line voltage.

Intake  Output+Loss s
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ENGINEERING SOCIETIES.

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

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

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

TORONTO BRANCBH-

o6 King Street West, Toronte. Chairman, A, W. Campbell; Secretary,
P. Gillespie, Engineering Building, Toronto University, Toronto. Meets
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. Cbapleau, Resident Engineer’s
Office, Department of Public Works

MUNICIPAL ASSOCIATIONS,

ONTARIO MUNICIPAL AS30OCIATION.—President, Mr. George Geddes,
Mayor, St. Thomas, Ont ; Secrctary-Treasurer, Mr. K. W. McKay.
County Clerk, St. Thomas, Ontario. .

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.

{INION OF NOVA SCOTIA MUNICIPALITIES.—President, Mr. A. E
McMahon, Warden, King + 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.
ASSOCTATION OF SASKATCHEWAN LAND SURVEYORS.—President,
. L. R Parsons, Regina; Secretary-Treasurer, M. B. Weeks, Regina
ASTRONOMICAL SOCIETY OF SASKATCHEWAN.—President, N. Me-

Murchy ; Secretary, Mr. McClung, Regina.

BRITISH COLUMBIA LAND SURVEYGRS’ ASSOCIATION.—President,

W. 3. 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 ELECTRICAL ASSOCIATION.—-President, N. W. Ryerson,
Niagara Falls; Secretaiv, 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.—]. Keillor, Secretary-Treasurer,
familton, Ont.

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.
Mortimer-T.amb, Montrea'

CANADIAN RAILWAY CLUB.—President, H. H. Vaughan; Secretary.
fames Powell, P.O. Box 7, St Lambert, near Montreal, P.Q.

" CANADIAN STREET RAILWAY ASSOCIATION.—President, D. Mec:
‘Tonald, Manager, Montreal Street Railway; Secretary, Acton Burrows, 157
I Bay Street, Toronto. X

i 'CANADIAN SOCIETY OF FOREST ENGINEERS.—President, Dr.

“Fernow, Toronto; Secretary, © W. H. Jacombe, Ottawa.

CENTRAL RAILWAY AND TENGINEFRING CLUB.—Toronto, Presi-
dent, ] Duguid; Secretary, C. L. Worth, 409 Union Station. Meets
third Tuesday each month except June, July, August.

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

EDMONTON ENGINEERING SOCIETY.—President, Dr. Martin
Murphy; Secretary, B. F. Mitchel!, 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. President,
.. M. Canniff; Secretary R. B. Wolsey. Meeting every Thursday evening
during the fall and winter months,

INSTITUTION OF ELECTRICAL ENGINEERS.—President, Dr. G.
Kapp; Secretary, P. F. Rowell, Victoria Embankment, London, W.C.; Hon.
Secretary-Treasurer for Canada, Lawford Grant, Power Building, Montreal,
‘Que. ¢
2 INSTITUTION OF MINING AND METALLURGY.—President, Edgar
Taylor; Secretary, C. McDermid, London, England. Canadian Members of
«Council :—Prof. F. D. Adams, J B. Porter, H. E. T. Haultain, and W. H.
Miller, and Messrs. W. H. Trewartha-James and J. B. Tyrrell.

MANITOBA LAND SURVEYORS.-_—President, George McPhillips;
Secretary-Treasurer, C. G. Chataway, Winnipeg, Man,

NOVA SCOTIA MINING SOCIETY.—President, T. J. Brown, Sydaey
Mines. C.B.; Secretary, A. A. Hayward. g
. NOVA SCOTIA SOCIETY OF ENQINEERS, HALIFAX.—President, S
Fenn; Secretary, ] Lorne Allan, 15 Victoria Road, Halifax, N.S.

ONTARIO PROVINCIAL GOOD ROADS ASSOCIATION.—President,
w. H. Pugsley, Richmond Hill, Ont.; Secretary, J.- E. Farewell, Whithy.

Ont.

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.L.B.A., Toronto. Ont.; Hon. Secretary, Alcide Chausse, No. s
Beaver Hall Square, Montreal, Que.

ROYAL ASTRONOMICAL SOCIETY.—President, Prof. Alfred T. de
Lury, Toronto; Secretary, J. R. Collins, Toronto.

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

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

AMERICAN TECHNICAL SOCIETIES. ]

AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS (TORONT
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 Rai'way, Concord, N.H.

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

AMERICAN SOCIETY OF CIVIL ENGINEERS.—Secretary, C. W.
Hunt, 220 West 37th 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 zoth
Street, New York. President, Tesse M. Smith; Secretary, Calvin W. Rice.

WESTERN S)OCIETY OF ENGINEERS.—1735 Monadnock Block.
Chicago, TlIl. J. W. Alvord, President; J. H. Warder, Secretary.

—

COMING MEETINGS.

NEW YORK CEMENT SHOW.—December 14-20, 1010. 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 1s-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. Annua! meeting at Winnipeg, Man. Alcide Chausse, Hon. Secretary.
¢ Beaver Hall Square, Montreal, Que.

UNITED STATES GOOD ROADS' ASSOCIATION.—July 28-29-30-31,
1916, Niagare Falls, N.Y. President, Arthur C. Jackson.

THE AMERICAN PEAT SOCIETY will meet at Ottawa, Ont., July
25-26-27, 1o10. Secretary and Treasurer, Julius Boodollo, Kingsbridge, New
York City.

NEWy ENGLAND WATER WORKS ASSOCIATION.—September 21-23.
Annual meeting, Rochester, N.Y. Willard Kent, Secretary, Narragansctt
Pier, R.L.

AMERICAN SOCIETY OF MUNICIPAL IMPROVEMENTS.—October
11-16. Seventeenth annual convention, Erie, Pa. Prescott Folwell, Secre-
tary, 230 W. 3oth Street, New York, N.Y.

NATIONAL MUNICIPAL LEAGUE.—November 1418, Annual meet-
ing, Buffalo, N.Y. Clinton Rogers Woodruff, Secretary, North American
Building, Philadelphia, Pa. I

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, 11078
Great Northern Building, Chicago.

AMERICAN PEAT SOCIETY.—July 25, 26, 27, 1910, at Ottawa, Cfxn.
Secretary Julius Bardollo, Kingsbridge, New York City, New York; Assist-
ant Secretary, A. J. Forward, B.A., Ottawa, Can. .

WESTERN CANADA IRRIGATION ASSOCIATION.—August 3, 4, and
5, 1910, at Kamloops, B.C.
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CONSTRUCTION

NEWS SECTION

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

We are particularly eager to

TENDERS PENDING.

In addition to those in this issue.

T quther. information may be had from the issues of
he Canadian Engineer referred to.

Tenders
Place of Work. Close. Issue of. Page.
QUebec, Quer bridge L. ook Sept. ' 1. June 30. 56
Toronto, Ont:, ssewersy e, Sl July 26. June 30. 53
Brockville, Ont),vhridge ~ o n ., July 2s. July 7. 53
askatoon, Sask., boiler ........ July 2s. July 7. 53
ault Ste, Marie, Ont., railway...July 23. July 7. 53
ttawa; Ont., steam fitting, rail-
e Yt shopar il L G Bl July 26. July 7. 22
C‘?I‘—‘h_ester, Ont., pier extension..Aug. . July 14. 54
Mnipeg, Man., bridge substruc-
s (o e SRR b e W T July 2s. July 14. 53
ondon, Ont., pumps and motors. July 29. July 14. 53
C‘?lhqgwood, Ontey pavimg s as July 30. July 14. 54
INnipeg:, Man., SeWer ...:.... July 26. July 14. 54
—ea»e

TENDERS.

th.. Digby, N.S.—Tenders will be received until Aug. 6th for
he delivery on the Government pier of about 30,000 ft. b.m.
Ol square creosoted timber. C. E. W. Dodwell, resident en-
flneer, P.W.D., Dept. Public Works, Halifax, N.S.

£ Dover, N.S.—Tenders will be received until Aug. 15th
OT the construction of a wharf. R. C. Desrochers, Asst.
€cretary, Dept. of Public Works, Ottawa.

¢ Port Felix, N.S.—Tenders will be received until Aug. 15th
Or the construction of a wharf. R. C. Desrochers, Asst.
€Cretary, Dept. of Public Works, Ottawa.

Goatlcook, Que.—Tenders will be received until July
23td for the construction of a reinforced concrete arch
Qr&’ige- Fred. C. Davis, Consulting Engineer, Sherbrooke,
Magog, Que.—Tenders will be received until July 2sth
armory fittings. R. C. Desrochers, Assistant Secretary,
€partment of Public Works, Ottawa. ;

Sherbrooke, Que.—Tenders will be received until July
for waterworks and sewers in municipality of Asbestos.
O. C. Mignault, Engineer.

Belleville, Ont.—Tenders will be received until July 2oth

i?iiht"ifp turbine pumps; direct connected to proper motors,

Wo t

for

Igth

riplex pumps, also direct connected to similar motors

apparatus. James G. Lindsay, City Engineer.

th B'Vth, Ont.—Tenders will be received until July 27th for

Tel €rection of a municipal telephone system for the Blyth
elephone Co. A. Elder Secretary.

Bl'antford, Ont.—Tenders will be received until July 23rd

of t}clemen_t walks required on the grounds of the Institution

Decle Blind. H. F. McNaughten, Secretary, Public Works
€Partment, Toronto.

S }?""!tford, Ont.—Tenders will be received until July 21st

Rye eating and ventilating required in King Edward and

Son Schools. Geo. W. Hall, Architect.

2314 rand Valley, Ont.—Tenders will be received until July
tion for all trades in connection with additions and altera-
SH"O a school. M. G. Varcoe, Chairman, P. S. Board.
55 fal"rlston, Ont.—Tenders will be received until July
of \:OF the construction of a drain. W. D. McLellan, Clerk
Into Township. "
Sothufumberstone. ont.—Tenders will be received until July

Kor Lyons’ Creek drain. George Ross, C.E )
22nq 'f’:gston, Ont.—Tenders will be received until SIuly
A"Chitects_the erection of a synagogue. Power & Son,
for 31"“'- Ont.—Tenders will be received until July 31st
YOrk € _erection of a schoolhouse for Section No. 11, East
+ J. R. Whittaker.

for

ighting preventive apparatus and starting apparatus;

Peterboro’, Ont.—Tenders will be received until July
23rd for the construction of concrete sidewalks. G. W. Ben-
nett, Township Clerk.

Peterboro’, Ont.—Tenders will shortly be invited for the
construction of a sewerage system in the south end of this
city.  Messrs. Chipman & Power, consulting engineers of
Toronto, have been commissioned to prepare plans by Au-
gust 15th, and tenders will be required for sewers, pumping
station, machinery and drains T. A. S. Hay is the city en-
gineer.

St. Thomas, Ont.—Tenders will be received until July
27th for the contract of the clear water concrete reservoir at
the waterworks. Jas. A. Bell, city engineer.

Toronto, Ont.—Tenders will be received until August 2nd
for a supply of floor tile for the filtration plant. G. R. Geary
(Mayor), Chairman Board of Control.

Toronto, Ont.—Tenders will be received until July 26th
for the construction of sheet piling on the west bank of the
River Don a distance of 283 feet. G. R. Geary (Mayor),
Chairman, Board of Control.

Toronto, Ont.—Tenders will be received until July 27th
for the construction of a steel superstructure 55 feet clear
span, and concrete abutments for a bridge over the Black
River. Barber & Young, engineers. (Adv. in The Canadian
Engineer).

Toronto, Ont.—Tenders will be received until July 2s5th
for masonry work in connection with the enlargement of
Earlscourt school. W. C. Wilkinson, Sec.-Treas. Board of
Education.

St. Boniface, Man.—Tenders will be received until July
22nd for the construction of a trunk sewer. H. P. Blair,
Town Engineer.

Virden, Man.—Tenders will be received until July 2s5th
for the erection of a collegiate institute. A. W. H. Smith,
Secretary-treasurer, Virden S.D.

Winnipeg, Man.—Tenders will be received at 279 Garry
Street, Winnipeg, Man., up to July 23rd for the following
materials: 25 to 35 horse-power stationary gasoline engines,
6-ton dump scale, 10o-bushel hopper scale, 26 gauge Mani-
toba galvanized siding, V crimp roofing, 4 ply belting,
6 in. to 18 in., standard cement per barrel. Engineering
Department, Manitoba Elevator Commission.

Winnipeg, Man.—Tenders will be received until July
2oth for the erection of a thirty-suite block. T. Lewiston,
003 Main Street.

Winnipeg, Man.—Tenders will be received until Sept. 1st °
for electrical distribution system. M. Peterson, Secretary
Board of Control Office. (Adv. in The Canadian Engineer.)

Winnipeg, Man.—Tenders will be received until July 26th
for wiring system, switch board and transformers required
in connection with the locomotive shops of the National
Transcontinental Ry. P. E. Ryan, Secretary.

Winnipeg, Man.—Tenders will be received up to Thurs-
day, September 1st, for the manufacture, delivery and in-
stallation, 46,000 feet of thirteen thousand volt, three-core
cable.

Specifications may be obtained at the Power Engineer’s
Office, Carnegie Library Building, Winnipeg, and may also
be examined at the offices of Smith, Kerry & Chace, Confed-
eration Life Building, Toronto. @~ M. Peterssn, Secretary,
Board of Control.

Swift Current, Sask.—Tenders will be received until
August 2nd for constructing sewers and sewage disposal
works. A. W. Snider, Mayor.

Bladworth, Sask.—Tenders will be received until July
2oth for the erection of a brick veneer school. E. J. Dobson,
Secretary-treasurer, Bladworth S.D.

Regina, Sask.—Tenders will be received until July 25th
for the erection of a warehouse building for the National
Drug and Chemical Co. Storey & Van Egmond, Architects,
Regina and Saskatoon.

Saskatoon, Sask.—Tenders will be received until July 27th
for the erection of the College barns and three houses on the
University grounds in Saskatoon. Plans and specifications
may be seen at the office of the University, or at the Depart.
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ment of Public Works, Regina, or at the office of the archi-
tects, David R. Brown and Hugh Vallance, Canada Gife
Building, Montreal, Que., and at the rooms of the Builders’
Exchange, Winnipeg. Walter C. Murray, President. .

Cioverdale, B.C.—Tenders will be received until July 29th
for the erection of a 4-roomed schoolhouse. (“, H. Clow,
architect, Murchie Block, New Westminster.

Victoria, B.C.—Tenders are invited for the supply of
poles for the extension of the Government telephone line from
Louis Creek to Little Fort. F. C. Gamble, Public Works En-
gineer. -

Victoria, B.C.—Tenders will be received until July 21st
for the installing of heating system in the office annex
building, situated in the grounds of the Parliament build-
ings. F. C. Gamble, Public Works Engineer, Public Works
Department.

Victoria, B.C.—Tenders are
standards and lights and underground
wires. ‘Angus Smith, City Engineer.

— sare——

CONTRACTS AWARDED.

called for cluster light
conduits to carry

Cooke, of North Sydney, was awarded

Sydney, N.S.—Wm.
at $22,001.50. Other

the contract for sewer extensions here
bids were :—
Sutherland & Redding, North Sydney
J. H. Treen, Sydney 24,436.70
McDonald & McLeod, St. John 27,055.50
Fredericton, N<B.—The contract for the erection of a new
brick bank building for the Nova Scotia branch here has been
awarded to Joseph McVey & Sons, of St. Marys.
st. John, N.B.—For the paving of Germain Street, the low-
est tender, that R. A. C. Clarke. has been recommended for

$25,552.90

acceptance. The bids were as follows :—

Carritte Paterson Manufacturing Company . . 4. $12,676
MeDotald a Meliegdis Fats shathi Ll bl Bassas s A 12,020
Westminster Paving Company, Timited: il oaianie. 13.032
I T R0 n R e e o R R LS 14,250

Mr. Clarke submitted an alternative tender for opposite
paving, amounting to $11,380, and this was recommended.

Quebec, Que.—The Department of Prhlic Werle at Ot-
tawa has awarded to Horace Dussault a contract for the con-
struction of a wharf at Levis, to cost approximately $283,-
004.50.

Quebec, Que.—M. Lonnergau was awarded the contract
for waterworks extensions in St. Malo.

Brampton, Ont.—John Conn, of Windsor, was given a
contract by this town for the construction of 7,200 square
yards of macadam roadway at 88 cents a sq. yard, and grad-
ing at 39c. a sq. yard; also for 5,000 feet of concrete curb
and gutter at 46 cents a lineal foot: The roadway was to be
26 ft. wide, curb to curb, and to consist of a foundation course
6 in. deep of 3-in. stone, and a top course of 1%-in. stone,
4 in. deep (after rolling), with filling material between courses.
The curb was 6 in. wide and 12" in. deep, and the gutter was
_ 6 in. deep and 15 in. wide.. A 4-in. tile covered with cinders

was to be placed under gutter.

Brockville, Ont.—Alex. Tait of Collins Bay was given a
contract crushing and spreading stone at $3.15 a cord, by the
town of Westport. E. R. Blackwell, C.E., superintendent of
good roads.

Cornwall, Ont.—For the construction of a concrete arch
of 32-ft. span and 18-ft. roadway, the United Counties of Stor-
mont, Dundas and Glengarry awarded a contract to Mernaw
& McDonald, of St. Andrew’s West, Ont., at $2,066.25. The
following tenders were received :—

Mernaw & McDonald, St. Andrew’s West. Ont. .... $2,066.25
McDonald & McDonald, Alexandria, Ont. ........ 2,303.07
Chisholm & Quinn, St. Andrew’s West, Ont. ... 2, BT 45
.. R. Phillips, Cornwall, Ont. .......c.ovveencenes 2,477-25
Helmer & Winstanley, Russell, Ont. .............. 2,527.31
Duncan G. McMillan, Finch, Ont. .......... A 2,535.03
Alex. Cameron, Alexandria, Ont. .................. 2,106.07

Hamilton, Ont.—]. J. Armstrong was awarded a contract
for sewer construction as follows: Barton Street, Bay to Park
Street, 47 cents a foot; Simcoe Street, Tames to Hughson
Streets, 44 cents a foot, and Fife Street. 60 cents a foot.

London, Ont.—The Barber Asphalt Companv have been
awarded a contract for resurfacing Dundas Street from Ridout
to Wellington, at $12,716.

London, Ont.—The London Foundrv Comnanv were given
the contract for 76 ornamental electric liecht noles ot $20 each,
and the contract for line hardware. amounting to $1,700, was
awarded to the Northern Electric Company.

- New Liskeard, ont.—Hill & Clark, a local firm, were
given the contract for the construction of the sewage outfall
works.
¢ Stratford, Ont.—The heat and light commissioners de-
cided to purchase from the John Forman Company, of Mont-
real, 8co 75-watt Tungsten lamps for street lighting.

Toronto, Ont.—L. K. Comstock & Company of New York,
were awarded a contract by the University of Toronto, for the
construction of the power house, the tunnels, and the supply

of some machinery in connection with the new central light-

ing and heating plant. The contract for boilers was given
to Babcock and Wilcox, of Montreal, while W. J. McGuire,
Limited, of Toronto, got the award for the heating mains.
Darling & Pearson, of Toronto, are the architects, and the
contracts here referred to aggregate about $250,000.

Teronto, Ont.—Contract for the supply and installation
of a fire alarm telegraph central office equipment for the city
was given to the Northern Electric and Manufacturing Com-
pany, Limited. Parke & Leith, of Toronto, were given the
contract for aluminum wire at 22 cents a pound.

Brown & Love will do the masonry work in ‘connection
with the sub-station of the hydro-electric system on Macpher-
son Avenue, for $25,005.

Toronto, Ont.—John Maguire got the contract for an
asphalt block pavement on College Street, between Manning
Avenue and Dovercourt Road, at $42,486.

Toronto, Ont.—The new fire hall of East Toronto will
cost $25,288. The masonry contract went to Page & Com-
pany at $14,105.

Woodstock, Ont.—E. S. Coppins, a local man, secured the
contract for installing a Pease heating system in the Princess
Street school, at $4,755.

Brandon, Man.—William Bell was given a contract for
the erection of a $25,000 warehouse for the Cockshutt Plow
Company.

Brandon, Man.—The Brandon Light Company have
awarded contract to A. E. Bullock for laying mains necessary
in connection with a new heating system that will supply the
business section of the city.

Foam Lake, Sask.—For the construction of 13,000 square
feet of concrete sidewalk, C. H. Conery and C. Mattaini, of
Guelph, Ont., were awarded a contract by this municipality
at 16 cents a squarc foot for walks, and 63 cents a lineal
foot for curb.

Calgary,
awarded as follows:
C P.R. track, 1o cents a square foot;
of track, 934 cents.

Edmonton, Alta.—Tenders for the Athabasca Avenue
bridge were as follows: Algoma Steel Company, f.o.b., Ed-
monton, $22,800, for erecting, including four-inch plank on
sidewalk, and painting, but not including cement pedestals
or abutments, $8,020. The Dirkson Bridge Works Company,
of Campbhellford, Ont., submitted alternative plans, the prices
being with go-foot roadway, and s-foot sidewalks f.0.b., Ed-
monton, erected complete, $20,060, concrete floor $7,428 extra.
The other tender of this company was for 2o0-foot roadway and
two 6-foot sidewalks, $27,000, erected complete, $32.000. .
Walker and Barnes’ tender in behalf of the Canadian Bridge
Company, was: Steel delivered at site, $24,588, erected ready
for planking and paving, $30,000. Gorman, Clancey and
Grindley tendered for the Dominion Bridge Company, f.o.b.
site. $24,650; erected, $20,240.

Taber, Alta.—Tenders for the erection of a new school
were received as follows:

Alta.—Concrete walk contracts have been
Batchelor, Marshall & Skarin, south of
McKibbon Bros., north

Hotson and Leader, Lethbridge ... -.. ... cc.cnee $50.080
J. E. Lussier Construction Co., Lethbridoe ... ... «s 55,000
R. A. VanOrman. B. A. Stringum, Taber 52.075
. R Wildman, Taber ... imé, we et ¢ oo fneinse 52,075

The contract was awarded to Mr Wildman

Nanaimo, B.C.—Contract for seven miles of concrete
sidewalk given to contractor Wardsworth, of Victoria.

New Westminster. B.C.—The contract for the laying of
the new Coquitlam pipe line has been let to the Municipal
Construction Company for $108.557.57.

Prince Rupert. B.C.—The Westholme TLumber Company
oot the contract for a million feet of lumber for sidewalks
at $r15,000. -
~ Vancouver, B.C.—The Vancouver Rubher Co. got a con-
fract for six hose carts at $10s each. :

vancouver, B.C.—McDoenald & Wilson were awarded a
~ontract for building the telephone exchange at North Van-
couver.
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THE PARSONS TRACTION TRENCH EXCAVATOR

of parts.

If you have sewer,

N" any depth desired.

SOLD EXELUSIWELY BY

is guaranteed to work most economically
and satisfactorily in any kind of soil
(except rock), cutting any width from
28 to 78 inches and any depth to 20
feet, with one set of buckets,

no change

waterworks,

drainage, irrigation or any kind of ditch
work, it will pay you to write us. We
make excavators to dig any width and

| Wi '
TING - TRENCH, SFEET p.* We Sell---Do not Lease

GEORGE A. LAMBERT

SALES MANAGER
THE G.A. PARSONS CO., NEWTON, IOWA, U.S.A.

The Canadian Engineer

Offers to

Municipal Officials

The free use of their offices
at Toronto, Winnipeg and
Montreal for thefiling of plans, speci-
fications and tender forms for all
Municipal work. Proper accommocations
for inspecting the blue-prints are given
visiting contractors and manufacturers. More

without any additional cost.

specifications: We'll look after them carefully.

interested persons will call than will take a loag trip
to see the plans. It ensures your requirements being seen by
a much larger number of contractors and manufacturers—and

“inmee” The Canadian Engineer

s 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

TORONTO
London, Eng
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Vancouver, B.C.—The board of works awarded contracts
for pavements on Broadway and Dunlevy Avenue and for a
sewer on Tenth Avenue. T. R. Nickson was awarded the con-
tract for two sections of the Broadway paving, getting that
from Prince Edward Street to Scott Street for $44,000 and
that from Ontario Street to Prince Edward Street for $49,000.
Palmer Bros. & Henning got the paving contract for Dunlevy
Avenue at $22,614.33. The Tenth Avenue sewer went to
James C. Kennedy, whose bid of $32,000 was far below the
tenders of his competitors.

The ' tenders considered were: Pavement, wood block,
Broadway from Prince Edward to Scott, Palmer Bros. & Hen-
ning, $46,522; M. P. Cotton, $48,453 ; Christian, Hartney &
Christian, $51,700; T. R. Nickson, $44,000; from Ontario
Street to Prince Edward, Palmer Bros. & Henning, $53,-
612.08; M. P. Cotton, $57,580; T. R. Nickson, $49,000; Dun-
levy Avenue, Harris to Hastings, Palmer Bros. & Henning,
$22,614.33; M. P. Cotton, $24.335.

Tenth Avenue Sewer—M. P. Cotton, $64,000; James C.
Kennedy, $32,000; Hugh McDonald, $53,232; Palmer Bros.
& Henning, $59,475; W. D. Grant, $66,578. ¥

Third Avenue approach to Granville Street bridge, G.
Webster, $3,003; T. R. Nickson, $4,500; W. D. Grant, $3,285.

Salsbury drive slip, Peterson & Parr, $3,790.03.

Victoria. B.C.—The Puget Sound Navigation Company
have given a contract for a steel steamship to the Moran Co.,

at $125,000.
— e ——

RAILWAYS—STEAM AND ELECTRIC.

Toronto, Ont.—The Canadian Northern Railway Company
has secured control of more than two hundred miles of stan-
dard-gauge railway, which are expected to be excellent feeders
for the line now in course of construction from Toronto to
Montreal and Ottawa.

These roads are located in the eastern end of this pro-
vince, and have been known respectively as the Iroqd;}le,
Bancroft & Ottawa Railway, Marmora Railway & Mining
Company, Central Ontario Kailway, and the Brockville, West-
port & Northwestern Railway Company. The Central Ontario
Railway will give the C.N.R. connection with Trenton
to Picton on the south, and north as far as Maynooth, while
construction is underway to join the northerly line of the
Grand Trunk at Whitby. The Brockville & Westport will give
the company access to Brockville and the St. Lawrence traffic.
The other roads are of small mileage, although construction
work is already in progress on the Irondale & Bancroft to
establish a through connection from the old Victoria branch
of the Grand Trunk eastward to the Central Ontario, where
a junction will be effected at Bird Creek. These small rail-
ways will come into the Canadian Northern System by way
of absorption into the Ottawa & Ontario Railway, a Macken-
zie-Mann line for which a charter was secured in Ottawa in
March of this year. Building powers were given this road
from a point at or near the authorized line of the Canadian
Northern at Lake Couchiching, generally eastward to Hull
and Ottawa. ;

The only construction work so far attempted on the On-
tario & Ottawa line has been as an extension of the old Iron-
dale and Bancroft. ' y

Application is now being made to the Board of Railway
Commissioners for Canada for the sanction of this agreement
with the other little roads, the purchase having been already
accomplished. It is understood the C.N.R. intends the
placing of standard equipment on these roads at once, bring-
ing them up to the standard of the other sections of the
system. A meeting of directors of the Brockville-Westport
Company was held in Brockville recently, and Mr. D. B.
Hanna, 3rd vice-president of the C.N.R., elected general man-
ager. Other appointments will follow shortly.

Welland, ont.—Construction work has been commenced
on a street railway here.

Welland, Ont.—The M.C.R. have begun the construction
of their new bridge crossing the Welland canal. Tt will leave
150 feet clear channel. being built of steel. The length is 350
feet, cost $300,000, and it will be operated by electricity. The
piers on which the bridge is swung will be 55 feet deep,
which will allow the canal to be deepened to 35 feet.

Brandon, Man.—The plans for the C.N.R. hotel and depot
have been completed and tenders for the execution of the
work will be invited next week. The estimated cost of the
hotel' and depot and yard improvements is something like
®450,000. The design of the hotel is imposing and the equip-

ment throughout thoroughly modern. The hotel will be seven
storeys high with basement, and will be of brick and stone in
classic style.

Moose Jaw, Sask.—John McRae, consulting engineer of
Ottawa, and Hector A. Dion, assistant engineer, left on Thurs-
day evening for Moose Jaw, where they will supervise the
construction of the new electric street railway now being
built. It is understood that the franchise for the new road was
secured by a number of Ottawa men headed by A. A. Dion,
of the Ottawa Electric Company and Newton J. Ker, city
engineer, and that it extends for twenty years.

—ecae————

LIGHT, HEAT AND POWER.

Brandon, Man.—A. E. Bullock has secured the contract
for laying the mains of the central heating plant which will be
established here to supply the entire business portion of the
city with steam heating. The trenches will be deep, and, in
some cases, the mains will be 36 inches in diameter. Brandon
will be the first Canadian municipality to adopt this plan of
heating.

Edmonton, Alta.—An agreement has practically been
reached, whereby the Edmonton Heat and Power Company,
Limited, will supply this city with 10,000 h.p. of electricity at
$20 per h.p. per annum. The plans for the new hydro-electric

plant at Rocky Rapids, 125 miles up the Saskatchewan, are"

now all ready and work will be started at once. The direct
transmission lines for the power will be about 60 miles long.
The drop of water which has been secured at a bend in the
river where there are falls, will be about 35 feet and will give
a 90,000 second foot flow of water. The capacity of the plant
will be about 36,000 horse power.

e ee———

BY-LAWS AND FINANCE.

The municipality of South Vancouver has sold debentures
amounting to $400,000, and the city of Regina an issue ot
$586,500.

Chicoutimi, Que.—The ratepayers rejected the by-law to
authorize council to negotiate a loan of $70,000 for the pur-
pose of making a payment to the Saguenay Hydraulic Co.
upon a portion of its property desired for a municipal electric
lighting system.

Ottawa, Ont.—The Carleton County council decided to
issue $20,000 debentures for roads construction. :

Owen Sound, Ont.—The ratepayers will vote some time
in August on the proposal to aid to the extent of $50,000
bonus and $50,000 investment in stock the million-dollar
drydock, shipbuilding and repair plant which English engin-
eers want to establish here.

Sarnia, Ont.—The county council have passed a number
of money by-laws which include a grant of $2,300 to assist
the township of Sarnia to build a bridge over Cull Drain.

Seaforth, Ont.—On August 8th the following by-laws will
go to the ratepayers for approval:: (1) to authorize an agree-
ment with the Hydro-electric Commission for a supply of 400
h.p. of electricity; (2) to raise $25,000 for the installation of
an electrical distribution system; (3) to grant a $50,000 bonus
to the Bell Engine & Threshing Company for extensions.

Welland, Ont.—Another by-law for waterworks extensions
will probably be submitted at an early date.

Brandon, Man.—Ratepayers passed the fire hall by-law,
but defeated the city hall by-law.

Humboldt, Sask.—The $2,000 street improvements by-law
was carried; the $25,000 town hall and fire hall by-law was
defeated.

Outlook, Sask.—Ratepayers passed a $25,000 by-law for
the construction of a waterworks system.

Moose Jaw, Sask.—The following money by-laws were
passed by the ratepayers: $375,000 for sewer and waterworks
extensions; $20,000 for road improvements; $12,000 for con-
crete sidewalks, and $5,000 for plank sidewalks.

Lethbridge, Alta.—Ratepayers have sanctioned seven
money by-laws aggregating $316,000, as follows: $148,000,
for waterworks and sewers; $35,000, for streets; $50,000, for
overhead bridges; $12,000 for steam shovels and other equip-
ment, etc.

Medicine Hat, Alta.—The following by-laws will be sub-
mitted on August 15th: Waterworks extensions. $45,000;
hospital grant, $10,000; power plant installation, $15,000.

New Westminster, B.C.—The ratepayers will vote on
money by-laws amounting to $324,500, for fire hall, roads,
cement sidewalks and schools.
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SOME OF THE WORK WE’VE DONE

Tivh AT
i R

WATER POWERS.

Raymondville Paper Company,
Norfolk, N.Y.

Northern Aluminium Co. Shawini-
gan Falls, P.Q. (33,000 H.P.).

Peterboro Waterworks Dam &
Pumping Station.

Sherbrooke Railway & Power
Company. Dam and Power
House, Sherbrooke, P.Q.

SEWERS AND WATER
LINES.

6% miles sewerage system, Mas-
sena, N.Y.

Sewers and Water Lines, St.
Lawrence River Power Co.,
Massena, N.Y.

Sections 3 and 4, St. Denis 4 6"
Trunk Sewer (through rock),
Montreal.

Water Works System, Preston,
Ont. :

Trunk Sewers, Woodstock, Ont.

Water Works System, Hespeler,
Ont,

SUBWAYS, VIADUGTS.

Subway under 4 tracks C.P.R,,
_Ibervil]e St., Montreal.

Reinforced Concrete Viaduct and
Tunnel, Windsor Station,
Montreal.

Subway Chateau Laurier, Hotel
to Station, Ottawa.

DAM AND POWER HOUSE AT PETERBOROUGH, ONT.
(JUST COMPLETED)

OFFICE, BANKS AND
STATIONS.

Office and Printing Building,
Montreal Gazette.

Office and Printing Building,
Ottawa Free Press.

BRIDGES.

Bridge abutments, Moose Moun-
tain Mines, Ont.

2 concrete arch bridges, Tor-
onto, Ont.

2 concrete arch bridges, Nor-
wich, Ont.

FOUNDATIONS.

Foundations, paper warehouse,
Belgo. Co., Shawinigan Falls,
P.Q.

Rock excavation and concrete
foundations, Chateau, Fron-
tenac, Quebec, P.Q.

300 Caissons average 38 to rock,
tunnel, etc., Windsor Sta-
tion, Montreal.

Montreal General Hospital, oo
Caissons to 50/ below street
level. :

STORES AND WARE-
HOUSES.

Watkins Department Store,
Hamilton, Ont.

Mason & Risch, Piano Show-
rooms, Toronto, Ont.

INTAKES AND CON-
DUITS.

Concrete Conduit and Intake,
Montreal Water Works.

36" C. 1. Intake and Concrete
pump well, Can. Spool Cot-
ton Co., Montreal.

Conduits for pipe lines, ete.,
Can. Spool Cotton Co., Mont-
real.

STONE QUARRIES.

Operating Quarries and Crush-
ing Plant at Caughnawaga,
P.Q., capacity 300 tons daily,
delivering to Montreal by
water,

STEEL ERECTION.

Chateau Laurier, Ottawa, Ont.,
2,500 tons.

_Factory,

FACTORIES, REIN-
FORCED CONCRETE.

Bottling Plant,
Springs, Ont.

Flooring Mill, W. C. Edwards &
Co., Ottawa, Ont,

Sawmill, Power House, etc.,
Bathurst Lumber Company,
Bathurst, N.B.

Brewery, Sudbury Brewing Co.,
Sudbury, Ont.

McGregor-Banwell
Fence Co., Walkerville, Ont,

Dry Kilns, Knight Bros., Burke’s
Falls, Ont.

Cattle Buildings, 8 acres roof
area, Union Stock Yards,
Toronto, Ont.

Factorv and Office Burrell Rock
Drill Co., Bellevi'le, Ont.
Peabody Overall Co., Walker-

ville, Ont.

MILL CONSTRUCTION.

Factory, Massena Mineral Fil-
ler, Massena, N.Y.

Factory, Indestructible Fibre Co.,
Massena, N.Y.

Warehouse, Montreal Steel
Works, Montreal.

Warehouse, McLaughlin Car-
riage Co., Montreal.

Factory Addition Canadian Rub-
ber Company, Montreal.
Warehouse and Stores Canadian
Rubber Company, Toronto,

Ont.

Caledonia

BISHOP CONSTRUCTION

. COMPANY, LIMITED
ENGINEERS and CONTRACTORS

TORONTO

TRADERS BANK BLDG..

MONTREAL
3BEAVER HALL SQUARE
———
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SEWERS, SEWAGE AND WATERWORKS.

Peterboro’, Ont.—Chipman & Power, consulting engin-
eers of Toronto, have been retained by this city to prepare
plans for sewerage in the south end. It is expected that that
city will be in a position by August 15th to call for tenders
to include sewer construction, pumping station, machinery,
ete.

Toronto, Ont.—The Provincial Board of Health approved
of plans for sewerage disposal at Alma, Oshawa, Tillsonburg
and Trenton. The scheme outlined for a suburb of Owen
Sound, formerly known as the village of Brook, was rejected
because the plans did not provide for treatment of the sewage
before dumping it into the bay. The plans submitted by the
municipality of Steelton were not passed for the same reason.
The city of Peterboro’ complained that residents of Stoney
Lake summer resorts were polluting their water supply.

Outlook, Sask.—The $25,000 by-law for the construction
of waterworks was carried by the ratepayers.

Prince Albert, Sask.—At a recent meeting of the city
council, City Engineer Creighton submitted plans for a trunk
sewer estimated to cost $04,004. The plans will be forwarded
to the Provincial Health Department for approval, and the
work of construction will be proceeded with immediately.

Swift Current, Sask.—By-laws for sewerage, sewage dis-
posal and water supply were passed by public vote on Satur-
day, 16th inst. Only two votes were registered against. J.
Darlington Whitmore of Regina is consulting engineer for
the schemes. :

Vancouver, B.C.—City Engineer W. A. Clement has com-
pleted his report on the new sewerage scheme question, and
the plans outlined have been partially adopted by the board
of works.

Victoria, B.C.—H. M. Burwell, consulting engineer of
Vancouver, has submitted his report on the Sooke Lake water
supply proposition, which is being considered by the city

council.
— s>

PERSONAL.

Mr. Ceorge Wright has been appointéd city engineer of
London, Ontario, succeeding Mr. A. O. Graydon, who recently
resigned after occupying the office for twenty vears. - The
city council decided to retain Mr. Graydon as consulting en-
gineer. A

Mr. F. J. GCoulthard has been appointed purchasing
agent for the Northern Construction Company, which has the
contract for the first sixty miles of the C.N.R. in British Col-
umbia.

Mr. T. D. McKenzie, M.A., C.E., of River John, N.S.,
has been appointed manager of the North Atlantic Collieries
Company. Mr. McKenzie has been assistant manager at
Wabana for the N. S. & Coal Company for the past four years,
previous to which he was in the emplov of the Dominion Coal
Company at Glace Bay. Mr. McKenzie is a graduate of Dal-
housie University.

e

MISCELLANEOUS.

Montreal, Que.—Plans of the Dominion Express Com-
pany’s proposed building to cost $600,000 have been approved.

London, Ont.—The International Harvester Co. ot Amer
ica are planning a $75,000 addition to their *-'1inos here

Regina, Sask.—The library board has decided to call for
plans for the new Carnegie library building, which is to be
of fire-proof construction and to cost $40,000.

Regina, Sask.—The Sawyer-Massey Company have de-
cided to establish their Saskatchewan headquarters in Regina.

Vancouver, B.C.—The Vancouver Trust Company con-
template the erection of a $30.000 office building.

— eae

CURRENT

Ottawa, Ont.—The American Peat Society, of Ottawa, will
hold a series of meetings from July 25th to July 27th at
Ottawa.

Victoria, B.C.—City Engineer Angus Smith has just pre-
sented to the streets committee of the city council, an inter-
esting report on dust prevention.

NEWS.

ROCK DRILLING IN CANADA.

On July 1st, a rock-drilling contest, held in Gowganda,
was won by McQuilty and McCambly, who drilled 19% inches
in fifteen minutes, in a very hard quartz rock. ?

In this connection, a contest held last August at Cobalt,
when the Canadian record was established, is of interest.
The rock in which the drilling was done was a granite much
similar to the Gunnison County granite. The winners were
James Picken and Louis Page—known as the Page Bros., of
Butte, Mont. They have been living at the Temiskaming
mine for some time. In fifteen minutes they drilled 43%
inches. Malcolm McPhail and Hector McDonald of the Gif-
ford came next with 305 inches. The Nipissing team, two
Finlanders, came third with 28% inches. %

Other teams were from the Verner mine, 2638 inches‘~(,}ty
of Cobalt, 2456 inches, Hudson’s Bay, 2578 inches, M.c(_'mre
and McMillan, 25% inches, and the Otisse-Currie, 233 inches.
———

RAILWAY EARNINGS: STOCK QUOTATIONS.

The following table gives the latest traffic returns it is
possible to obtain at the time of going to pless:i--

Previous
Road Wk. Ended 1910 Week 1909
LA AR e July 14 $1,028,000 $2,022,000 $1,621,000
G LR R dh July 14 021,043 870,362 780,746
R NGRSt July 14 201,000 204,800 101,300
T, & N D s faly g 22,763 23,143 30,100
Meal St July 16 86,478 73,804 75,6()'()
Halfx. Elec. ...July 14 5,002 4,882 4,380

Figures showing the earnings of Canadian roads since
July 1st, this year and last, are appended :

Road Mileage July 1st to 1910 1000
(@B v A e 10.320 July 14 $3,050,000 - $3,232,000
(s el Dt R s 3.536 July 14 1,800,405 1,558,155
CrndNIR iy el 3.180 July ‘14 586,700 370,500
T SN LD 264.74  July 14 45,006 50,262
Miakie St 141.70 July 16 160,282 130,100
Halfx. Elec 13.3  July 14 8,647

9,97
Stock quotations on Toronto, Montreal and London ex-
changes, 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

4 .., ©00’s July 14,.~ July 7, July 14, last

Co. Omitted. 1000. 1910. 1910. week.

C. P. R. .. $150,000 186-184% .1873-187% . 180- 458

Mtl. St. 18,000 216-215% 236-235 233-232% 350

Hal A0l 1,400 115-113% 122-0 12134 )

Tor: 55 8,000 -125 sl S el 189

G B R 226,000 15t pfd. 10093 3rd pfd. 5736; com, 2678
¢ —_— >

MARKET CONDITIONS.

Montreal, July 2oth.

A review of the pli-iron and steel markets of the United States shows
that conditions over there are, on the whole, fairly encouraging. The
production of pig-iron in 1909 was close to sixty million tons. Of this the
United States produced close to twenty-six million tons, or about 42.9 per
cent. of the world’s output, compared with 33.2 per cent. in 1908 and 42.7
per cent. in 1907. During the early part of the present year the Ur.lifed
States was producing pig-iron at the rate of more than thirty-one million
tons a year. This is equal to about one-half the entire output of the world
during 1900. 3 /

Attention is drawn to the fact that the United States is turning out
as much pig-iron as Germany, Great Britain, and France combined, where-
as not very many years ago the United States was turning out less than
Great Britain, Assuming that the world’s output of pig-iron for the re-
mainder of the present year will be at the rate of the first half of the year,
the total output wi'l be in the vicinity of sixty-two million tons, This com-
pares with a record of slightly over sixty millions in 1907, and about sixty
millions in 1909. X

Attention is being drawn in the United States to the difference be-
tween the conduct of the steel and copper industries during the past few
years. The steel industry has been enjoying prosperity while the copper
industry has been going backward, so far as profits and prices are con-
cerned. This is considered to be due to the fact that the steel producing
concerns have been working in harmony to keep the industry on' a solid
foundation, as instanced in the fact that although the consumption of steel
has fallen off about 2o per cent. during the past three or four months,
there has been no demoralization. In the copper industry the opposite
conditions prevail, the operations of ‘the various producers showing an
absence of harmony.

It is considered that orders for steel will begin to show a gain about
the middle of August, providing conditions are favorable.. In the United
States, there would not seem to be any very grave danger, so far as crop

prospects are concerned, although some of the crops are not any too

satisfactory. .




City Building
St. John, N.B.
Canada.
Roofed along the
lines advocated-iu
the Barrett Speci-
fication.

After Twenty-Seven Years of Service

HE roof of this structure was laid in Barrett Specification” and insist that the
I 1882. A letter recently received Specification be followed to the letter, is abso-
from the contractors states that it is lutely assured of satisfactory service.
still in good order after 27 years of service.
It is well to remember that with Barrett
As compared with other kinds of roofing, Specification Roofs there is no maintenance
and considering the wide variation of temper- expense whatever. Metal and Ready Roof-
ature in New Brunswick, this is an aston- ingsrequire paint and attention every few years
ishing record. It emphasizes the satisfactory to insure freedom from leaks and trouble.
results which Barrett Specification Roofs 4
invariably give. Every architect, engineer and owner should
have The Barrett Specification on file. We
The architect or owner of a building who will send same promptly to anyone interested
will order his roofing laid ¢ according to The cn request to our nearest office.

The Paterson Manufacturing Co., Limited
Montreal Toronto  Winnipeg Vancouver St. John, N.B. kalifax, M.S.
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Prices of pig-iron and steel are ho!ding about the same as previously
and there is no likelihood of any advance in the immediate future.

Advices from Great Britain are exceedingly uninteresting. Nothing new
of importance has developed within the past week, and production and con-
sumption are going on at about the same rate as previously. Prices show
but slight fluctuations, and the situation is generally easy.

A report of the Lake Superior Corporation indicates prosperity in this
concern. The directors state that the company has orders on its books
sufficient to keep it employed for several months to come, the C.P.R.
being a particularly liberal purchaser. Reports of the Dominion Iron &
Steel Company are to the effect that the output of the concern, in all its
branches, is to be greatly increased. During the past week also an im-
provement has taken place in the conditions surrounding the Nova Scotia
Steel & Coal Company, the fight which has been in progress for some
time between leading interests having been settled. The president has
purchased from an antagonistic interest twenty thousand shares of the
stock, this being the best evidence of his confidence in the immediate
future of the concern.

Trade in pig-iron and steel, ‘and the various finished and unfinished
products, has been steady during the week, and no change of price is
noticed.

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 100 pounds; best refined horseshoe, $2.15; forged iron, $2.05; mild
steel, $1.90; sleigh shoe steel, $1.90 for 1x j6-base; tire steel, $2.00 for
1 x ¥-base; toe calk steel, $2.40; machine steel, iron finish, $1.95; im-
ported, $2.20.

Bullding Paper.—Tar paper, 7, 10, or 16 ounces, $1.80 per 1oo pounds;
felt paper, $2.75 per 100 pounds; tar sheathing, 4oc. per roll of 400 square
feet; dry sheathing, No. 1, 20 to 4oc. per roll of 4oe square feet; tarred
year will be the largest in the history of the country. Prices on foreign
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 3so-lb. bbl.,, in 4 cotton bags, adding 10c. for
each bag. Good bags re-purchased at 1oc. 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., $s5.30; s5-164n., $4.70; 3-in., $3.903 7-16-in., $3.65; %-in., $3.55;
9-16-in., $3.45; $6-in., $3.40; ¥4-in., $3.35; %-in., $3.35; 1-in., $3.35.

Coal and Coke.—Anthracite, egg, stove or chestnut coal, $6.75 per ton,
net; furnace coal, $6.50, net.. Bituminous or soft coal: Run of mine, Nova
Scotia coal, carload lots, basis, Montreal, $3.85 to $4 per ton; cannel coal,
$9 per ton; coke, single ton, $5; large lots, special rates, approximately
$4 f.0.b., cars, Montreal

Copper.—Prices are strong at 133 to 14c.

Explosives and Accessories.—Dynamite, so-lb. cases, 4o per cent, proof,
15c. in single case lots, Montreal. Blasting powder, 25-lb. kegs, $2.25 per
keg. Special quotations on large Icts of dynamite and powder. Detonator
caps, case lots, containing 16,000, 75c. per 100; broken lots, $1; electric
blasting apparatus:—Batteries, 1 to 10 holes, $15; 1 to 20 holes, $25; 1 te
3o holes, $35; 1 to 40 holes, $s0. Wire, leading, 1c. per foot; connecting,
soc. per Ib. Fuses, platinum, single strength, per 100 fuses:—4-ft. wires,
$3; 6-ft. wires, $3.54; 8-ft. wires, $4.08; ro-ft. wires, $s.

Calvanized Iron.—The market is steady. Prices, basis, 28-gauge, are:—
Queen’s Head, $4.10; Colborne Crown, $3.85; Apollo, 104 o0z, $4.08
Add 2sc. to above figures for less than case lots; 26-gauge is
ssc. less than 28-gauge, American 28-gauge and English 26 are equivalents.
as are American 10¥% oz., and English 28-gauge.

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

Iron.—The market is steady and prices unchanged. Following
are the prices, on cars, ex-wharf, Montreal:—No. 1 Summerlee, $:0.50 to
$20.75 per ton; selected Summerlee, $20 to $z0.25; soft Summerlee, $10.2~
to $19.75; Carron, special, $20 to $z0.50; soft, $19.50 to $20; Clarence,
$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, flo.b., factory.

Lumber, Etc.—Prices on lumber are for car lots, to contractors. at mill
peints, carrying a freight of $150. Red pine, miil culls out,
$18 to $22 per 1,000 feet; white pine, mill culls, $16 to $17. Spruce, r1-in.
by 41n. and up, $15 to $17 per 1,000 ft.; mill culls, $1a2 to $14. Hemlock,
log run, culls out, $13 to $1s. Railway Ties; Standard Railway Ties.
fmemlock or cedar; 34 to 4ce. each, on a sc. rate to Montreal. Telegraph
Poles: Seven-inch top, cedar poles, 25-ft. poles, $1.35 to $1.50 each: o-ft.,
$1.75 to $2; 35-ft., $2.75 to $1.25 each, at manufacturers’ points, with ec.
freight rate to Montreal Laths: Quotations per 1,000 laths, at peints

earring $r1.ge freight rate to Montreal, $2 to $3. CShinglee: Cedar
shingles, same conditions as laths, X. $1.50; XX, 2.50; XXX, $3.
Nails.—Demand for nails is steady and prices are: $2.40. per

keg for cut, and $2.35 for wire, base prices. Wire roofing nails, sc. 1b.

Paints.—Roof, barn and fence paint, goc. per gallon: girder, hridge
and structura! paint for steel or iron—shon or field—$1.20 per gallon, in
barrels; liquid red lead in gallon cans, $1.75 per gallon,

Pipe.Cast Iron.—The market shows a steady tone althongh demand is
en the dull side. Prices.are firm, and approximately as< follows:—%22 for
6 and 8-inch pipe and larger; $33 for 3z-inch and sinch at the foundrv
Pipe, specials, $3 per 100 pounds. Gas pipe is quoted at ahout $1 more
than the ahnve.

Pine.—Wrought and - Oa!vanlz.ed‘—Dcmand is about the same, and
the tone is firm, though prices are steady, moderate-sized lots
being: M-inch, $z.co, with 63 per cent. off for black, and 48 per cent. off

for galvanized; %-inch, $5.50, with 50 per cent. off for black, and 44 per
cent. off for galvanized; %-inch, $8.50, with 64 per cent, off for b'ack, and
59 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;
rinch, $16.50; 1%-inch, $22.50; 1%-inch. $27; 2-inch, $36; 2l-inch, $57.50;
34inch, $7s.05; 3%-inch, $a5; 4-inch, $rc8,

Plates and Sheets.—Steel.—The m=rket is steadv. Quotations are: $2.20
for 3-16; $2.30 for 1, and $2.10 for { and thicker; 12-gauge being $2.30;
ts-gauge, $2.15; and 16-gauge, $2.10.

Rails.—Quotations. on steel rails are necessarily only approximate and
depend upon specification, quantity and delivery required. A range of

rails, per gross ton of 2,240 lbs., f.o.b. mill. Re-'aying rails are quoted at
$27 to $29 per ton, according to condition of rail and location.

Railway Ties.—See lumber, etc.

Rocfing.—Ready roofing, two-ply, 7oc. per roll; three-ply, gsc. per roll
of 100 square feet. Roofing tin caps, 6¢c. lb.; wire roofing nails, sc. 1b.
(See Building Paper; Tar and Pitch; Nails, Roofing).

Rope.—Prices are steady, at oc. per lb. for sisal, and 10%c. for Manila.
Wire rope, crucible steeel, six-strands, nineteen wires; ¥-in., $2.75; 5-16,
$3.75; 3, $4.75; %, $5.25; 36, $6.25; ¥, $8; 76, $10; 1-in., $12 per 100 feet.

Spikes.—Railway spikes are steady, at $2.45 per 100 pounds, base of
5% x 9-16. Ship spikes are steady at $2.85 per oo pounds, base of 6 x 1o-
inch, and 54 x r2-inch.

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

Telegraph Poles.—See lumber, etc.

Tar and Pitch.—Coal tar, $3.50 per barrel of 4o gallons, weighing about
500 pounds; roofing pitch, No. 1, 70c. per 100 pounds; and No. 2, ssc. per
100 pounds; pine tar, $8.50 per barrel of 40 gallons, and $4.75 per half-
barrel; refined coal tar, $4.50 per barrel; pine pitch, $4 per barrel of 180
to 200 pounds. (See building paper, also roofing).

Tin.—Prices are firm, at $34 to $34.50.

Zinc.—The tone is easy, at 53 to 6c.

CAMP SUPPLIES.

Beans.—Prime pea beans, $2 to $2.25 per bushel

Butter.—Fresh made creamery, 23 to 23%c.

Canned Goeds.—Per Dozen.—Corn, 80 to 85; peas, $1.05 to S$1.15;
beans, 8sc.; tomatoes, 85 to ogoc.; peaches, 2s, $1.65, and 3s, $2.65;
pears, 2s, $1.60, and 3s, $2.30; salmon, best brands, 1-lb, talls, $1.87%, and
flats, $2.02% ; cheaper grades, osc. to $1.65.

kGheese.—The market ranges from 1rc. to 1i1%c., covering all Canadian
makes.

Coffee.—Mocha, 20 to 25c.; Santos, 15 to 18c.; Rio, 10 to 1zc.

Dried Frults.—Currants, Filiatras, 53 to 6%c.; choice, 8 to oc.; dates,
4 to sc.; raisins, Valentias, 5 to 6%c.; California, seeded, 7% to oc.;
Evaporated apples, prime, 8 to 8%c.

Eggs.——No. 1 eggs are 20 to 21C.; selects, 22 to 25C.

Flour.—Manitoba, 1st patents, $5.90 per barrel;
strong bakers’, $s.20.

Molasses and Syrup.—Molasses, New Orleans, 27 to 28c.; Barbadoes,
4 to g4sc.; Porto Rico, 40 to 43c.; syrup, barrels, 3%c.; 2-1b, tins, 2 dozen
to case, $2.50 per case.

Potatoes.—Per go lbs., good quality, 6o to 7oc.

Rice and Tapioca.—Rice, grade B., in 100-lb. bags, $2.75 to $2.80; C.C.,
$2.65. Tapioca, medium pearl, 5% to 6c.

Rolled Oats.—Oatmeal, $2.20 per bag; rolled oats, $2, bags.

Sugar.—Granulated, bags, $5.05; yellow, $4.65 to $5. Barrels sc. above
bag prices.

Tea.—Japans, 20 to 38c.; Ceylons, 20 to 4oc.; Ceylon, greens, 19 to asc.;
China, green, 20 to soc.; low-grades, down to 1sc.

Fish.—Salted.—Medium cod, $7 per bbl.; herring, $5.25 per bbl.; salmon,
$15.50 per bhl, for red, and $14 for pink. Smoked fish.—Bloaters, $1.10
per large bny: baddiss, »%e per lb.; kippered herring, per box, $r.zo to
1.25.

Provisions.—Salt Pork.—$27 to $34 per bbl; beef, $18 per bbl; smoked
hams, 16 to 2oc. per lb.; lard, 16% to 17%c. for pure, and 12} to 14c. per
Ib. for compound.

Demand

2nd patents, $s5.40;

* ® *
_Toronto, July 21st, rgro.

The Grand Trunk Railway strike has already begun to affect business.

Many trades are feeling its inconvenience in being unable to move product

There is an active demand for lumber, of various sorts, while

either in our out.
The ingot metals

structural steel is temporarily quiet; steel sheets active.
are quiet, as is usual at this time of year.

In camp supplies, smoked meats show an upward tendency, while butter
and new cheese are higher. Dried fruits tend uoward, raisins are dis-

J| tinctly hichér. Vegetables are not easy to obtain, they are affected by the

train-hands’ strike on the Grand Trunk.

The following are wholesale prices for Toronto, where not other-
wise explained, althongh for broken quantities higher prices are quoted:

Antimony.—Trade is quiet, price unchanged at $8.50.

Axes.—Standard makes, double bitted, $8 to $r10:
dozen, $7 to $o.

Bar Iron.—$z.05 to $2.15, base, per 100 lbs.,, from stock to wholesale
dealer. Free movement

Bar Mild Steel.—Per 100 lbs., $2.15 to $2.25.
take same relative advance.

Boller Plates.—%-inch and heavier, $2.20. Boiler heads 2sc. per
pounds advance on plate. Tank plate, 3-16-inch, $2.40 per 100 pounds.

e T L D e e S P YIS

Provincial Steel Co.

LIMITED,

COBOURG, - Y
DEPARTMENT A.

MANUFACTURERS OF"
RE-ROLLED RAILS

Ranging in size from 20 to 70# per yafd inclusive.
oo N N o ST AT i1 o L D S o i b

single bhitted, per

Sleigh shoe and other

100

ONTARIO
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BARRETT JACKS

* For general track repairs we would recommend THE BARRETT
JACK, as the best for this work that we know of.” (Extract
from Report of Committee appointed by Roadmasters’ Association.

THE DUFF - BETHLEHEM
FORGED STEEL

HYDRAULIC JACKS

All styles and Capacities for o Vertical or Horizontal Lift

These Jacks are made entirely of forged steel and
weigh from 30 60% less than any Jack of the same
capacity,
They contain but few moving parts and are selfe
contained.

The cylinder and face are forged frcm the solid, as is
also the ram. This reduces picking and lessens the
liability of leaking. One man can easily lift the entire
stated load of any Jack, whether it is the 10 ton or
250 ton size,

The Canadian Fairbanks Co., Ltd.

Fairbanks-Morse Gas Engines. Fairbanks Scales. Safes & Vaults

Montreal, Toronto, St. John, N.B., Winnipeg, Calgary, Vancouver

—— : 3 \

(e

The Foundation Company, Limited |

BANK OF OTTAWA BUILDING - MONTREAL

ONE OF OUR CONTRACTS—

Concrete Steel Tunnel at Shawinigan
Falls, P.Q.

for the Northern Aluminum Company. The
Tunnel was 1,000 feet in length and 13 feet inside
diameter. - It connects the upper and lower bays
?sEectively at the head and foot of St. Maurice
“alls.

With a large equipment of PLANT and a well
organized FORCE, we are prepared to undertake
construction of difficult substructures in any -part
of Canada.

Our Scope—Foundations of All Kinds—
For All Purposes—Bridge Piers—Docks—
Dams—Heavy Building Foundations—Tunnels
—Power Construction—Sea Walls—Wharves
—Mining Shafts. ’ ‘ 3
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THE QUALITY OTHERS STRIVE TO EQUAL

“OUEEN’S HEAD”
Galvanized Iron

But be sure you get it.

John Lysaght, Ltd. A. C. Leslie & Co. Ltd.
Makers, Bristol Montreal

B]

Boller Tubes.—Orders continue active. Lap-welded, steel, 1¥-inch,
1oc. ; 1%-inch, gc. per 10 foot; 2-inch, $8.50; 2%-inch, $10; 2%-inch, $10.60;
3-inch, $11 to $11.50; 3%-inch, $18 to $18.50; 4-inch, $19 fo $20 per 100 feet.

Building Paper.—Plain, 27c. per roll; tarred, 3sc. per roll. Demand is
moderate.

Bricks.—In active movement, with very firm tone. Price at some yards
$0 to $o.50, at others, $9.50 to S10 for common. Don Valley pressed brick
are in request. Red and bufi pressed are worth $18 delivered and $17 at
works per 1,000.

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 lbs., 1-inch,
a-inch, or larger, price all the same. Rubble stone, ss5c. 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 good. ,

Coal.—The price of anthracite still remains at $6.50 per ton, net, and
pea coal at $s5.50 per ton. In the United States there is an open market
for bituminous 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 1oc. 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, $5.25.

Copper Ingot.—A very large volume of business is being done, but the
market is weaker at $1525 to $13.50. Production goes on at a rapid rate.

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

Dynamite, per pound 21 to 25c., 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 per ton.

Fuses.—Electric Blasting.—Double strength 4 feet, $4.50; 6 feet, $5;
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 1,00c
feet.

Iron Chain.—¥%-inch, $s5.75; s-16-inch, $s.15; ¥-inch, $4.15; 7-16-inch,
$3.05; %-inch, $3.75; o-16-inch, $3.70; $é-inch, $3.55; ¥-inch, $3.45; %-inch,
$3.40; 1-inch, $3.40, per 100 lbs,

Iron Pipe.—A steady request at former prices:—Black, %-
inch, $2.03; 3-inch, $2.25; ¥%-inch, $2.63; 3¥-inch, $3.28; 1-inch, $4.70; 1%-
inch, $6.41: 1%-inch, $7.70; 2-inch, $10.26; 2%-inch, $16.30: z-inch, $a2r.52:
1%-inch, 27.08: sinch $20.78; 4%-inch, $35.75: s-inch, $30.85; 6-inch, $s51.%0.
Galvanized, %-inch, $2.86; 3f-inch, $3.08; Y%-inch, $2.48; ¥-inch, $a.41:
1-inch, $6.2c: 1%-inch $866: 1%-inch, $10.40: 2-inch, $12.86, ner 1on feet.

Pig Iron.—We quote Clarence at $20.¢0, for No. 3; C'eveland, $20.50:
Summerlee, $22: Hamilton quotes a little irregular, between $10 and
$20. The market unchanged and quiet.

Lead.—A verv fair demand exists, at an unchanged price of $3.75 to
$3.85. A better feeling exists, however.

Lime.—Retail price in city 3cc. per 100 Ibs. f.0.b., car: in large lots at
kilns outside city 22c. per 100 lbs. f.o.b. car without freight. Demand is
moderate.

Lumber.—An unusually brisk demand has characterized the month, and
prices are fully maintained. Pine is good value at $32 to $40 per M. for
dressing, according to width required: common stock boards, $28 to $33;
cull stocks, $20; cull sidings, $17.50. Southern pine dimension timber from
$30 to $45, according to size and grade; finished Southern pine, according
to thickness and width, $30 to $40; hemlock is in demand and held quite
firm'y, we quote $17.50 to $18; spruce flooring in car lots, $22 to $24;
shingles, British Columbia, are steady, we quote $z.10; lath, No. 1, $4.60;
white pine, s8-inch, No. 2, $3.75; for 22-inch, $1.85 is asked.

Nails.—Wire. $2.2¢ base® cut, $260; spikes, $2.85 per keg of 100 Ihs.

Pitch and Tar.—Pitch, unchanged at 7oc. per 100 lbs. Coal tar, $3.50
per harrel. Demand moderate.

Plaster of Paris.—Calcined, New Brunswick, hammer brand, car lots,
$1.0¢: retail, $2.15 per barrel of 300 lbs.

Putty.—In bladders, strictly pure, per 100 'hs, $2.25; in barrel lots,
$2.10. Plasterer’s, $2'15 per barrel of three bushels,

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

Roofing Slate.—Most of the «late used in Canada comes now from
Pennavlvania or Maine, the Canadian sunply being s'ender and moatly fram
the Roackland quarries of the Fastern Townships in Ouebec. There e =
ereat variety of sizes and qualities, so that it i« difficult te indicate prices
But No. 1 Bangor slate 1nx16 may be quoted at $7 per square of 1or
square feet, f.0.bh., cars, Torontn: seconds, soc. leae.  Mottled, $7.25:
green, $7, with a prospect of advance. Dealers are fairly busy, -

Rope.—Sisal, o%c. per Ib.; pure Manila, 10%¢c. per 1b., Base,

8and.—Sharp, for cement or brick work, goc. per ton f.o.b., cars, Tev
onto siding.

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

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

R o T A T B i T ™|
Sewer Plpe.— ¢
4-in. 6-in. o-in. 1o-in. 12-in.

Straight pipe per foor ...... $o0.20 $e0.30 $0.65 $0.75 $1.00
Single junction, 1 or a2 ft. long .go 1.35 2.70 3.40 4.50
Double junctions  .... ..... 1.50 2.50 5.00 8.50
Increasers and reducers .... .... 1.50 2.50 4.00
PLUtraps " L ethvsesvemecaninvaes | 200 3.50 7.50 esss  15.00
H. H. traps 3.50 4.00 8.00 1800 "o

Business moderate; price, 73 per cent. off list at factory for car-load
lots; 65 per cent. off list retail

Steel B and Ch Is.—Active.—We quote:—$2.75 per 100 lbs., ac-
cording to size and quantity; if cut, $3 per oo lbs.; 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, 1o-gauge, $2.50; 12-gauge, $2.55; 14~
gauge, $2.35; 17, 18, and 20-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%4c. 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, $21.60
per dozen; set up, $22.6e. 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; =
steady but limited movement goes on at $5.50 to $5.75 per 100 lbs. 8
CAMP SUPPLIES.

Butter.—Dairy prints, 19 to 21c.; creamery prints, 23 to 24c.; the
creamery output is now increasing.

Canned CGoods.—Peas, $1.15 to $1.75; tomatoes, 3s, 8sc. to 9sc.; pump-
kins, 3s, go to osc.; corn, 8o to 8sc.; peaches, 2s, white, $1.50 to $1.60;
vellow, $1.00 to $1.05: strawberries, 2s, heavy syrup, $1.50 to $1.85; rasp-
berries, 25, $1.50 to $r1.05

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

Coffee. - Rin, green, 11 to 12%c.: Macha, 21 to 21c.; ,ava, 20 to 31€.;
Santns, 11 tn 15C,

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

Flour.—Again higher; quotations at Toronto are: Manitoba flour, first
patents, $6.20; second patents, $5.70; strong bakers’, $5.40; Ontario flour,
winter wheat patents, $4.40 to $4.50 per barrel,

Lard.—Tierces, 1sc.; tubs, 15%c.; pails, 15%ec.

Molasses.—Barbadoes. harrels, 37 to 4cc.; West Indian, 29 to z0c.; New
Orleans, 20 to 22c, for medinum.

Pork.—Not much doing, short cut, $31 to $31.50 per barrel; mess, heavy,
$28 to $28.c0.

Rice.-B erade, 2'c, per th.: Patra, ¢ tn e * Tanan, ¢ tn &c

Salmon.—Fracer River. talls, €5: flate, €+: River Tnlat. $r.ec tn $r1.7¢

Smoked and Dry Salt Meats.—Long clear bacon, 14% to 1sc. per lb., tons
and cases: hams, 'arge, 17 to 17%c.; small, 18% to 19c.; rolls, 15 to 15%c.
breakfast hacon, 10 to 20c.: backs (plain), 19 to 20c,; hacks (peameal), 20
to 2rc.; shoulder hams, 14c.; green meats out of pickle, 1c, less than
smoked.

Spices.—Allpice, 18 to 10c.: nutmegs, 20 to 75c.; cream tartar, 22 tO
2¢c.: compound, 15 to 20c.; pepper, black, pure Singapore, 14 to 17¢.}
pepner, white, 20 to anc.

Sugar.—Granulated, $5.30 per 100 Ibs., in barrels; Acadia, $5.20; yellow,
$4.00: bags, sc. lower.

Svrup.—Corn syrup, special bricht. 2%ec. per 1h,

Teas.—Japans, 20 to 3sc. per lb.; Young Hysons, 16 to 3sc.; Ceylons,
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demveg?tab!es-—Little or nothing doing, the Grand Trunk Railway strike

‘POtO!‘ahZes th? market. The following are nominal quotations:—
s 6ilt.oes—(_)ntarm, dull and weak; new, per bz.xrrc?, $2.50 to

b °; New Brunswick Delawares, 65 to 7s5c. per bag; onions by the sack,
8Yptian, $2.50 to $2.75; cabbage, per crate, $1 to $1.50.

AMERICAN HORSE MARKET.

DemA Quiet trade is expected in the Chicago horse market all summer,
8“‘% 1S not active and holders show little disposition to sell.
i esirable drafters, 1,700 1bs. and up, are $250 to $400; chunks, 1,350 to
S are $175 to $230, and farm workers, $125 to $175.

* ® * » LM
Winnipeg, July 1gth, 1g10.

mar’{élte fdcmzmd fnr all building {llntcrial keeps steady. There is a strong
towns i, Qfl,-'_lll kinds of sewer pipe on account ofvn good many western
o oi )itdf.lng sewerage systems. 'The same apples to all lines pf cast-
amﬂuntl(]' r: or \\'zL[cr-\\'orks-mstal]atmx_ls of which t]1gre is c01151fierable
Dresent being df{nc. Cement and 'brl('k are nls.o active, :{nd prices at
es[’(‘cia]]“rc, hnld]pg ﬁrn:x. Lumber is moving fulrly well, dmutnslon‘ stuff
throyg} Y, and h‘}gh prices arc‘mumtnm.ed. Considerable anxiety is felt
i Shout the West at the partial, and in some cases total, crop failures

- dj c ¢

lionsffcrem parts of the country, more particularly in the southern por-
h of the three prairie provinces. In the central and northern sections,
OWevyer

More \\'i )cmps will ‘be good, :u}d _lho West will progluce as much, if not
mate;h‘]lcﬂt than last year. Rain is l_)ﬂdly needed. The crops of.thc West
even 'l‘t.};' affect the business (‘r)nchmm_s of Canada, af}d ‘1f Tain comes,
T a( this late date, a bumper crop will be reaped. Winnipeg prices are
nged and quotations are as follows :—
ID%:’SVIIS.—.PH pound, : to 12jic.; Buckworth anvils, 8 lbs., and up,
‘;e:uwl and. vice ccubined, each, $s5.50 ;
dozen »—Chopping axes, per dozen, $6 to $9; double bits $12.10 ver

3_3:‘"’“’ Wire.—; point and 2 point, common, $3.15 per cwt.; Baker,

B W““kczan, $3.30.

ar Iron.—$2.50 to $2.60.

R:"-*Crow $4 per 1co pounds
1, “‘;mfzand Channels.—$3 to $3.10 per 100 up to 1s5-inch. (4, 30, 41, g0, 118,

* 132, 145, 176.)
Whitaoafds-*N.o. 1 Common Pine, 8 in. to 12 in., $38 to $45; siding, No. s
adlay ®, 6 in.,, $55; cull red or white pine or spruce, $24.50; No. 1 Clear
6 in,, .3<6< .";3 8 tosus ft., $60; Nos. 1 and 2 British Columbia spruce, ¢ to
30 NO. 3, $45.
:;l::ks~‘$ﬂ, $12, $13 per M, three grades.
Soc, Ndlng Paper.—;% to 7c. per pound. No. 1 tarred, 84c. per roll; plain,
éo I° 2 tarred, 62%c.; plain, s6c.
loty oa and Coke.—Anthracite, egg, stove or chestnut coal, 39_-75 large
Peg, ¢ $10.50 ton lots, net; Alleghany soft coal; carload lots, basis, Winni
.0, -0.D., cars, $6 per ton; cannel coal, $10.50 per ton; Galt coal, $2
|pec'i'.]°"]°ld lots, $9 single ton; coke, single ton, $7 at yard; large lots,
& fates. American coke, $11 to $11.50 a ton; Crow’s Nest, $ic a ton.
No, xo"P'l‘ Wire.—Coopered market wire, No. 7, $4 per 100 Ibs.; No. 6, $4:
oe"nsuﬁ: No. 13, $4.20; No. 14, $4.40; No. 16, $4.70.

'ha|°nt-~$.z.4o to $2.75 per barrel in cotton bags.‘ [
;4.,,5. K":‘le. proof, %-inch, $7; s-16-inch, $5.50; 3-inch, $4.90; 7-16-!nch.
35.5.: “‘_‘"C » $4.40; Sh-inch, $4.20; ¥-inch, $4.05; logging chain, s-16-inch,
75°-"d “inch, $6; 3-inch, $8.50; jack iron, single, per dozen yards, 15¢c. te

'. Ouble, 25C. to $1; trace-chains, per dozen, $5.25 to $6.

Plain PPer.—Tinned, boiler, 26%c. ; planished, 29%c.; boiler and T. K. pits

» tinned, 45 per cemt. discount.

V.’I':'l'lltn.—SH te $13 per case.
i “—Plasterers’, 3o te eoc. per bale.
eeng . 8“-—~Henvy T and strap, per 10e ibs., $6 to $7.50; light, do., 65 per

Per lt': '“;W hook amd hinge, 6 to 10 inches, s4c. per Ib.; 1a inches up
4% c

ux.?.a"'a"lzcd Iron.—Apollo, 13, $4.90; 28, $4.70; 36, $4.30; 23, $4.10; 24
$430: o 345 18, $3.05; 16, $3.00; Queen’s Head, 28, $4.90; 36, $4.70; 24
".'.:" 4.38; 20, $4.10 per cwt.
395 2'\chdlsh iron, 100 lbs., $4.75 base; sheet, black, 14 to 22 gauge,
18 ¢ “4°Bauge, §3.90; a6-gauge, $4; 28-gauge, $4.10. Galvanized—American,
4.90 + 20-gauge, $4.40; 22 to 24-gauge, $4.65; 26-gauge, $4.65; 28-gauge,
:6.,."_‘!3"'5&“&_6. $5.15 per 100 Ibs, Queen’s Head, 22 to 24-gauge, $4.65;
Ple“, e El‘{shsh, or 3o-gauge American, $4.90; 30-gauge American, $5.15;
Ameﬂ“: s'!. 22 to 24-gauge, $4.50; 28-gauge American, $4.75; 30-gauge
» DS,

Lead " w g0, .

»—$10.50 per hundred, $200 per tom, f.0.b., Toronto.
Lumh"'—No. 1 pine, spruce, tamarac, 2x4, 2x6, 2x8, 8 to 16 feet,
feet, $20; British Columbia fir and cedar, 2x4, 2x6, and 2x8,
N “‘fect- $32; 2x 20, 4 X 20, up to 32 feet, $42.

P ."34 to $4.25 per 100. Wire base, $2.85; cut base, $2.90.

Per ~~Clay, §5 per dozen; pick mattocks, $6 per dozen; clevishes, 7¢
‘3.4:-"."1""‘!. black, per 100 feet, ¥%-inch, $2.50; ¥-inch, $2.80; 3-inch.
$14.40: ¥-inch, $4.60; 1-inch, $6.60; 1¥-inch, $o; 1%-inch, $10.75; z-inch.
5 P Ealvanized, %-inch, $4.25; ¥-inch, $s.75; 1-inch, $8.35; 1%-inch,
P '0':%‘"1;}1, $13.60; 2-inch, $18.10. Lead, 6%c. per Ib. i
Foofin ~Pine, $6.s0 per barrel; in less than barrel lots, 4c. per Ib.;

P':lrltch' $1 per cwt.

oofi F.—Per barrel, $3.

Rope "8 Paper.—so to 67%c. per roll.

Yarg, o ;—Cotton, % to %-in., and larger, azc. 1b.; deep sea, 16%c. ; lath
tisa], xo;‘cm 9¥%c.; pure Manila, per lb.,, 13%c.; British Manila, 1¥ec.;

s 3
dime::?ogn'“"N"‘ 1 British Columbia cedar, $4; No. 2, $3.50; No. 1
8pikes, $5; No. 1 band sawn, $6. d
Moz, —Basis as follows:—1% s and 6, $4.75; s16xs and 6, $s40;
8, $4.25; % x8, o, 10, and 12, $4.05; 25c. extra on other sizes.
8, Rolled.—3-16-in., $3.35 base; machinery, $3 base; share,
} tire ', 2re crucible, $5.50; cast share steel, $7.50; toe ralk, $4.sc
Stapieg Steel, $3 abse; east tool steel, Ib., ¢ to 13%c.
Tlm.,""F““s $3.40 per 190’ Ibs.
% feey, 3‘;\R°“3 , 8x2 to 14x16 up to 3a feet, $38; 6x20, 8x 30, uUp to

llg;

L TY g
: “"""5‘. to 15¢. per pound.

.

e

e

R
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TENTH EDITION, EN-
TIRELY REWRITTEN AND ENLARGED

Total Issue, - - Twenty-six Thousand
BAHKER
A Treatise on Masonry
Construction.

8vo, xvi - 746 pages, over 100 tables, and 244
Illustrations. Cloth, $s.

JACOBY
Structural Details or Elements of

Design in Heavy Framing
8vo, ix 4 368 pages. Cloth $2.25 net.

HAYES—Handbook for Field Geologists.

Second Edition, Thoroughly Revised. 16 mo,
ix 4 159 pages, 18 figures. Morocco,
$1.50 net.

PEELE—Compressed Air Plant for Mines.
The Production, Transmitsion, and Use of
Compressed Air, with special reference to
Mine Service. 8 vo, xix + 325 pages, 112
figures. Cloth $3.00 net.

CRANE—Ore Tlining llethods, Comprising
Descriptiors of Methods of Support in Ex-
traction of Ore, Detailed Descriptions of
Methods of Stopping and Mining in Narrow
and Wide Veins and Bedded and Massive
Deposits, including Stull and Square:set
Mining, Filling and Caving Methods, Open-
cut Work and a Discussion of Costs of Stop-
ing.  8vo, viii 4+ 219 pages, 6o tull-page
plates. Cloth, $3.00 net.

PIRSSON—Rocks and Rock Minerals. A
Manual of the Elements of Petrology with-
out the Use of the Microscope. 12mo, v +
414 pages, 74 figures, 36 full-page half-tone
plates. Cloth, $2.50 net.

IDDINGS—Rock Tlinerals, Their Chemical
and Physical Characters and their Determi-
nation in Thin Sections. 8vo, xii + 548
pages, 438 figures and one colored plate.
Cloth, $5.00

BEARD—Mine Gases and Explosions. Large
12mo, Xvii 4+ 402 pages, 68 figures. Cloth,
$3.00 net.

WILSON—Hydraulic and Placer Mining.
12mo; vi + 355 pages. Profusely illustrated
with figures in the text and full-page plates.
Cloth, $2.50

RENOUF PUBLISHING CO.

25 McGill College Ave. - Montreal
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THE CANADIAN  ENGINEER

SPENDING
$45,000,000

And spending most of it on

the Kind of goods you sell.

The Railroad Issue will con-

tain technical information of
value to the engineer; also a
large quantity of general inform-
ation, statistical, descriptive,
semi-technical, which will be of
interest to the men who manage
the roads.

A country of such wide extent as Canada
must necessarily have extensive railway sys-
tems. A country growing so rapidly as Can-
ada will require of its transportation routes
large increase of expenditure for railway,
rolling stock and terminal equipment.

Canada has reached that period in her
development where it will be absolutely
necessary for the railways to spend large sums
of money in improving their properties. This
applies not only to road-bed and to rolling
stock, but also to signalling systems, crossing
protections, ‘electric equipment for moving
terminal freight and rapid transferring ma-
chinery. If you are interested in selling these
classes of goods, it will pay you to advertise
in The Railroad Number.

PROPOSED CONTENTS

Railway Situation in Canada

By J. L. Payne, Comptroller Railway Statistics for

Canada.

Progress of Locomotive Construction in Canada

By Lacey R. Johnson, Asst. Supt. Motive Power C.P.R.
Modern Locomotive Repair Shop

By A. D. Porter, Master Mechanic’s Dept., C.P.R.
Railway Construction in Canada

By Contributing Consulting Engineers.
Canadian Railways Compared Statistically

By Fred. W. Field, Editor “The Monetary Times
of Canada.”

Descriptive articles on C.P.R., G.T.R., G.T.P,,
C.N.R., Intercolonial Railway, and various
electric railways.

By The Canadian Engineer Staff and Contributors.

Railway Signalling in Canada

By V. I. Smart, Professor Railway Engineering, McGill
University.

Electric Railway Equipment

By R. R. Keeley, Professor Electrical Engineering, N.S.
Technical School.

History of Railway Development in Canada
By R. A. Baldwin, Asst. Chief Engineer C.N.R.
Articles of general interest to engineers and rail-
roaders, including statistical and- tabular mat-
ter, ete.
By The Canadian Engineer Staff and Contributors.
Several personal sketches referring to the leaders in
railroad work in Canada will enliven the issue.

THE RAILROAD ISSUE of THE CANADIAN ENGINEER
which will be published September 15th 1910
will be read and Kept by the men ‘“who have the say’
in the 146 railroad corporations of Canada.

THESE RAILROADS 'SPEND $35000000 ANNUALLY ON MAINTENANCE

SEND FOR SPECIAL ADVERTISING RATES AND FULL PARTICULARS NOW

July 21, 1910.




