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THE EXAMINATION OF ASPHALTIC ROAD MATERIAL

The engineer or contractor engaged in the work of
laying roadways of material from bituminous origin will te
interested in a description of a simple method of examining
Such materials and ascertaining their comparative composi-
tion. The materials of this nature which come to the con-
tractor to be used as road materials are:—

Petroleums and petroleum products.

Malthas.

" Asphalts,

Fars,

Bituminous aggregate, including rock asphalts, etc.

It is usual to submit the material to the following tests,
VI Zo -

Water.

Specific gravity.

Volatilization at 163°C.

‘Bitumen soluble in carbon disulphide.

Bitumen insoluble in 86°B* paraffin naphtha.

Fired carbon.

The apparatus requited to make an examination of this
hature wouaid include a sensitive balance with weights
(Metric), glass plate, desiccator, small stool, glass beaker,
hydrometer or small glass flask, thermometer, drying bath,
Gooch crucikle, funnel, flask, with side arm, asbestos felt,
Bunsen burner, platinum crucible, Sulphuric acid.

In estimating the moisture, 3 grams of the asphalt or
Other material are spread over the surface of a clean glass
plate, which is of such size as to allow being placed in a
desiccator giving as large an area as possible.  Sulphuric
acid is poured into the lower portion of the glass and the
Material enclosed for about one hour. The asphalt is re-
moved from the drying dish and reweighed with as much
Sbeed as possitle, allowing for accuracy. The loss in
Weight represents the enclosed moisture which has been
absorbad by the acid lying kelow it. To reduce the mois-
t}ll‘é to a percentage bass, is, of course, a simple applica-
tion of proportion ; supposing the loss to be 0.097 gram.
then 3.000 : 97 = 100 : x.x. = % moisture.

To determine the specific gravity of a sample, one or
Mmore methods may te used, depending on the sample being
Solid, thin liquid, thick or viscous fluids, or semisolids.

If the sample is solid or of sufficient stability to re-
Main in definite form it is first weighed on the balance pan,
Such we'ght heing represented ky A.  The small stool
should pe so constructed as to fit over the balance pan, al-
lowing a free use of the same, as shown in Fig 1. The
S_alee is suspended from the balance beam by a thin
silk threagd (for extreme accuracy the thread may be weighed
and allowed for, this being well in the capabilities of a
890d balance). The beaker is filled about two-thirds with
Water, and for accurate results the water should be distilled
and recently boiled, but allowed to become to the room tem-
Perature while covered.

: The sample is again weighed while suspended, and the
difference in weight represents the weight of an equal bulk
f water B.' The specific gravity of the sample would then
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To determine the specific gravity of a liquid, the bal-
ance may be employed with equal results to those obtained
by accurate hyd.ometers. A small glass flask with a per-
manent mark made on the neck, is counterpoised by a weight
on the balance, the weight of a volume of distilled and re-
cently boiled: water is ascertained, the flask is emptied, dried
and filled with the sample, the mark on the neck being used
to fill the flask with equal volumes. After the weight of
the sample is secured, the calculation is made as akove.
The specific gravity is usually calculated to the third decimal
place. |

The substance should be treated to a heating of 163°C
(325°F.) to ascertain the loss through such a condition.

This test is not made on tars, the distillation test being
used to ascertain the loss on materials of this nature.

An oven as shown in Fig. 2 is the favorite in many
laboratorizs in the United S atss, but any form of drying

| i |

Fig. 1.

bath may ke used that will give a uniform temperature in
the lower parts or on the shelves, if such are used.

The okject of this test is to determine the percentage
of loss when a quantity, usually 20 grams., is subjected to
this heat for a period of five hours.

In preparing a heating chamber for a prolonged heat-
ing, the interior is first heated to show a temperature of
163°C. The interior is then wiped with a clean cloth,
removing any gTease or Other adhering material. I'he
material being weighed is placed in a small copper saucer,
when the door is closed, and the temperature of 163°C.
maintained. A slight variance of two or three degrees at
times will make no difference, should the gas pressure or
other causes alter the conditions.

At the close of the time allowance, the sample is re-
moved, and allowed to cool in a desiccator. If many samples
are to be examined it is an economy to have the oven of
such <imensions that several samples may be handled at
the oie time.

To put a sample of tar to this test, a retort of akout 3
litre capacity is used. The substance is distilled at such
a rate that 250 cubic centimetres (c.c.) will deliver about
50 drops per minute. This distillate is collected in weighed
glass graduates, the weights of which have been determined
beforehand, and the weight marked on to the glass in some
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secure manner. From the specific gravity of the tar the
weight of 250 c.c. is calculated and this amount after warm-
ing to liquefy, if necessary, is pouréd into the retort and
the opening closed by a cork bored to receive a thermom-
eter. A cold, wet towel may be wrapped around the stem
to serve as a condenser. The tar should ke heated gradu-
ally, and if crude, care should be taken to prevent the ma-
terial foaming over. When the thermometer registers
110°C. the graduated glass is replaced by another, the
towel is removed, and an asbestos hood placed over to pre-
vent radiation. The method of making a hood is shown in
Fig. 3. The receiving graduate is changed at 170°C. after
melting down by very gentle heat, any solid material that
has formed on the inner side of the stem. The next collec-
tion is made until the thermometer indicates 270°C., ‘using
as many graduates as may be necessary without allowing
any to become filed above the mark. The last portion is

A

Fig. 2.

collected up to 315°C. when the burner is removed and the
gentle heat applizd to the stem which melts any solid mat-
ter from this portion, which is collected in the last gradu-
ate. Any solid matter on the sides of the graduates is
melted and the contents cooled to room temperature, their
weight is then determined.- If water was present in the
tar, it will ke noticed that the portion collected up to 110°C.,
separates into two layers, the lower of ammoniacal liquor
or water, and the upper of oil.

The ‘distilla-ion test is made upon tar and tar preducts
when it is required to make a determination of water pres-
ent.

To ascertain the amount of bitumen soluble in carbon
disulphide (CS,) a small Gooch crucible is placed in the
opening of a good sized test tuke, and the closed end of the
tube drawa out and opened. In place of fitting a tube
specially, a deep thistle funnel could hold the crucible.
Wh'chever support is chosen, the stem 1is forced tightly
through a cork or rubber stopper which closes a conical
flask with a side delivery tube.

Some asbesios felt (amphibole asbestos) is cut with
clean scissors into small pieces and shaken up with just
sufficient water to pour easily. The crucible is filled with
the suspended askestos which is allowed to settle for a few
moments. A light suction is then applied by means of an
aspirator, through the side delivery tube of the flask, to
draw off the water and leave a firm matt of ashestos in the
crucible. More of the suspended material is added and the
operation repeated until a dense matt of felt is formed. It
should be washed several times and drawn firmly against
the crucble, which is then removed to a drying oven, and
then ignited to a red heat over a Bunsen burner, cooled in
a desiccator and weighed.
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From 2-3 grams of bitumen or 8-10 of an asphalt tap-
ping or rock asphalt is now, placed in the flask, the weight
of which is known. One hundred c.c. of C.P. CS, is poured
into the flask in small portions, with continual agitation
until the lumps disappear. The flask is corked, and set
aside for 15 minutes, and the solution decanted through the
felt without suction. At the first indications of any sediment
coming through, the operation is stopped and the filter
allowed to draw. A small amount of CS, is used to wash
down the side of the flask, after which the precipitate is
krought on the felt, and any adhering material removed
with a feather from the flask. The contents of the crucible
are washed with CS, until the washings run colorless.
The crucible and contents are dried in the air bath at 100°C.
for 20 minutes, cooled in a desiccator, then weighed. The
total weight of insoluble material may include organic and
mineral matter. The former is burned off at a red heat
leaving the mineral matter or ash which may be weighed and
separated or noted, if necessary. The difference between
the total weight and the weight of insoluble matter equals
the bitumen soluble in carbon disulphide. When difficulty
in filtering is experienced, as when Trinidad asphalt is
present in quantities, allow to settle for more than 15 min-
utes. i

To determine the bitumen soluble in paraffin naphtha,
the above process is practically duplicated with 100 c.c. of
86°B. paraffin naphtha in place of the carbon disulphide. If
difficulty is experienced in dissolving the material a rounded
glass rod will be found convenient to break the small par-
ticles. Not more than one half of the naphtha should be
used until the sample is broken up, the balance is then
added, thz flask twirled a moment or two, then corked and
allowed to stand for 30 minutes.

The difference between the material insoluble in CS,
and in naphtha is the bitumen insoluble in the latter.

In ascertaining the fixed carbon, one gram of the sample
is placed in a small platinum crucible and a cover tightly
fitted on. It is placed 6-8 centimetres above a Bunsen
Eurner with a flame at least 20 centimetres high. This de-
termination should be made in a position free from drafts.
After the lapse of a few minutes the crucible is moved to a
desiccator and when cool is weighed.  After this has been
noted, it is placed in an inclined position over the burner
until nothing but ash remains. The weight of ash remain-
ing is deducted from the weight of the residue made after
the first ignition of the sample. This gives the weight of
the so-called fixed carbon, which is calculated on a basis of
the total weight of the sample.

To lay down specifications as to a good asphalt would
Le somewhat of a difficult problem, as general opinion varies
somewhat on this point. The analysis of a good refined
Maltha reads as follows:—

Per cent.
VTR 55 e s B 0 )by DT G s R R B R .09
o 2 e o 05 0 ol SRS AT e s g e e T T e 08.33
g SR o I T S e S SN PR N, 1.58

100.00
Bitumen composed of petrolene ............ 75.15
Bitumen composed of asphaltene ............ 24.85

Specific gravity 1.050.
The analysis of a good (California asphalt reads:—

Hard
Bitumen. Maetha,
Per cent. Per cent.
Total bitumen soluble in CS, ..... 09.10 00.68
SiNCH AT CLANET wpatviohe aarc ssars o hersinls, oks 0.36 0.20
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An average analysis of crude Venezuela asphalt was:

Bitthen t o oo TS S S v 106 per cent.
AR IS S L e R P ol ek 31 o
MInEral “matier  the o sobns s o I v
Organic matter not bitumen .... 2 5

100.co per cent.
This asphalt is softer than that which comes from Trini-

dad.
A Cuban asphalt analysis reads:—
Blire ShitIen e . o o atr L Tt R 70 Pper cent.
BOTe g TOAtIer e & s o 24.50 68
Wiater: 510 s U I il o s St e el U 5.50 it

This sample came from the mine known as ‘““‘Angela
Elmira,” the same being situated about five miles from the
town of Bejucal in the Province of Habana.

l:._‘__‘
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Fig. 3.

The following characteristics have been specified re-
8arding mineral oils to be used as dust preventives or
Toad preservatives :—

Specific gravity from 0.986—o0.972 at 60°F.

Shall contain not less than 70 per cent. pure liquid
asphaltum. Shall not contain over 2 per cent. water or
foreign matter. Loss in weight on heating to 163°C. shall
B3t b cver 25 -er cent,

Must be soluble in carbon disulphide to the extent of
98 per cent., and in 88° naphtha to at least 88 per cent.

—————————

STATISTICS OF THE LUMBER USED IN
CANADA LAST YEAR.

Statistics of the lumber used during the past year have
been received from 162 companies. consisting of the agri-
Cflltural implement and vehicle manufacturers of Canada in
SIX provinces, by the forestry branch of the department of
the interior. 76,474 feet of lumber were used worth $2,513,-
265 or an average cost of $32.86 per thousand. Ontario used
Bearly go per cent. of the total for the Dominion. Quebec
Purchased 6 per cent.; Manitoba, 4 per cent., and Nova
SCotiz:l, New Brunswick and Prince Edward Island used very

Small amounts,
———eao

ANOTHER BIG RIVER IN CANADA.

The Porcupine river is a tributary of the Yukon. It has
a tributary known as the Black Crow. Until a month or so
980 no one believed that the Black Crow was more than
tWenty or thirty miles long. It is now known to be hundreds
of miles Iong.

.The discoverers are the surveyors delineating the inter-
Nationg] boundary in the far north. The last word received
'om them was that they had traversed 300 miles of the Black

TOW. Access to the Arctic Ocean will be rendered much
€asier from the northern portion of Canadian territory.
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DETERMINATION OF COST OF ALTERNATE
PROPOSED DRAINAGE SYSTEMS.*

The installation of a drainage system and the fixing of
its capacity is a matter of economics as well as engineering,
tor the homely question “Will it pay?”’ is the true criterion
by which to judge the merit of any project.

It is especially desirable when planning for drainage to
determine the proportionate costs of systems of different
capacities in order to judge whether the drains should be
built large enough to remove all rainfalls without being sur-
charged or whether expenses should be cut down by building
them smaller and consequently apt to be flooded more or
less frequently. Evidently the actual design of systems of
different capacities in order to predict their cost would in-
volve considerable labor and any method that will obviate
the necessity of entering into the details of design will prove
extremely helpful.

It is such a method that I intend to set forth; one
whereby the cost of draining any district may be approxi-
mated without actually designing a system of drains, Natur-
ally no account can be taken of any special peculiarities or
difficulties of comstruction; neither is it my intention to
enter into any discussion of the costs of various classes of
drain construction, for that is too long a story, but
it will be assumed that the costs of drains of various di-
ameters under the average local conditions are known or
that sufficient data to determine them are available,
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Fig. 1—Relation of Cost and Capacity of Concrete Storm
Water Drain on Grade of 1 in 1000 in New York City.

The total cost of any drain may then be considered as
a function on the length and diameter, but, as the diameter
is dependent upon the grade of the ‘drain and the required
capacity the function really, involves three variables : length,
grade and capacity. The relations of two of these can be
expressed quite simply; the cost will vary directly with the
length and the capacity will vary inversely as the square root
of the grade, but, the relation of cost to capacity is exceed-
ingly complex. In the first place the cost is determined in
no simple manner by the diameter and in the second the
diameter determines the capacity in an extremely complex
fashion, as those who are familiar with Kutter’s formula
know.

It is, therefore, hopeless to try to find any algebraic ex-
pression that will represent the dependency of cost upon ca-
pacity and a graphical method must be employea. ‘I'his can
easily be done by constructing a curve, the ordinates of which
will be the cost per lineal foot of drains whose capacity on
some one grade will be the corresponding abscissae.

*Abstract of “article entitled “The Calculation of Runoff
and the Cost of Drainage,” by Carl H. Nordell, “Cornel!
Civil Engineer,”
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Such a curve is showh in Fi1g. 1, the ordinates are the
costs ‘in dollars per lineal foot of drains whose capacities in
cubic feet per second on a grade of 1 ft. in 1,000 ft. are the
respective abscissae. The costs were calculated from a
series of concrete sewer sections using the prices of ma-
terial and labor in the vicinity of New York city and natur-
ally would not hold for dissimilar sewer sections or even
similar sections in other localities, ‘From Such a curve the
cost of carrying the water on any grade can be obtained by
simply converting the given discharge to the corresponding
discharge on the grade to which the prices on the curb reter.
For instance the cost of carrying 1,000 cu. ft. per second on
a grade of 4 ft. in 1,000 ft. would be equivalent to the cost
shown on the diagram for carrying

V1
1000 x —or 500 Cu. ft, per second.
N4

The value of such a cost curve is that it renders possible
the determination of the cost of a large drain whose capacity
steps up as it lengthens without necessarily establishing
the lengths and diameters of its sections and calculating the
cost of each separately. It is evident that such a drain is
approximately funnel shape, but, instead of a gradual and
bgnstant transition from a small to a large diameter the
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Fig. 2—Curve of Super-Discharge for Cost Calculation.

changes of size are abrupt. Therefore the cost of such a
drain would be approximately the same as a theoretical fun-
nel shaped one of the same average diameter.

For example: If the capacity of a drain 3,000 ft. long
with an average grade of one in one thousand increases uni-
formly to 200 cu. ft. per second at the outlet the average
cost per ft. will be the average of the ordinates on the cost
curve up to 200 cu. ft. per second. This can be found from
the lower curve on the diagram, for it is drawn to represent
at every point the average value of the preceding ordinates
on the cost curve. The cost shown at 200 cu. ft. per second
on this curve is $16 and therefore the total cost will be
3,000 times $16, or $48,000. One point to be noted in this
connection is that the curve of average costs as drawn, re-
presents the average cost from the smallest capacity shown.
Clearly if the capacity of the sewer at its beginning is larger
than this, the curve cannot be used directly, but must be
employed to determine the average of the ordinates on the
original cost curve between the capacity of the drain at.its
beginning and ending. If the average grade ot the drain
had been other than one in one thousand, the discharge of
200 cu. ft. per second would have to be' converted to an
equivalent discharge on the grade of one in one thousand
as has been before described.

This method is suitable then, when the capacity of the
drain is uniformly increased. This is practically the case

when the territory drained is approximately proporuonal to

the length of the sewer and the runoff proportional to. the
area, which latter assumption has been shown to be, the best.
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for designing drainage systems of limited capacity, but, it
will not give good results when the runoff from small areas
is considered to be proportionately higher than the runoff
from large areas because then the capacity of the drain at
its upper end is much greater in proportion to its length
than it is aty the outlet.

The cost of such a drain can be estimated by taking
for the determining discharge not the actual discharge, but
a super-discharge obtained by multiplying the total area
drained by a rate of runoff which is the average of all the
average runoff rates that would be used to determine runoff
by the Rational Method. For instance, if RR in Fig. 2 re-
presents the rainfall curve of average rates such as the Ra-
tional Method employs, a curve SD can be drawn so that it
will represent at every point the average value of the pre-
ceding averageé rainfall rates, The curve SD can then be
used to determine the super-discharge for cost calculation in

- the same manner that the rainfall curve of average rates is

used to determine the actual discharge.

The accuracy of the costs arrived at depends upon how
closely the area approximates the tacitly assumed conditions.
that the area drained is proportional to the length of the
sewer at all points and that the time of concenwauon 1s pro-
portional to the area. Although these conditions are never
exactly fulfilled the approximation is near enough for all
practical purposes, and it is surprising how closely the re-
sults will agree with the cost as determined by fixing the
sizes of the drain and summing up the cost of the separate
sizes. If the area is so shaped that the sewe: paipaply does.
not drain equal proportions with equal ~lengths it may be
split up into sections where this condition will be more
nearly true and closer final results achieved by considering
each sectioniseparately.

It is now evident that the cost of any system of drains
may be obtained without actual design. The first step is to
lay out the lines the sewers are to follow. The small laterals
will of course be pipe sewers and as their size is usually
governed not so much by the amount of water to be carried
as other considerations, their capacity will remain uniform
throughout and their cost may be easily arrived at. The
drainage area of each trunk sewer should nuvw we actermined
together with the length of the sewer and the available
amount of hydraulic grade. The time length of each drain-
age area may then be approximated and the super-discharge
of actual discharge obtained for fixing the cost as has been
described. The cost of each trunk sewer may then be de-
termined and the entire cost of the system arrived at by
addition,

In order to find the cost of a system of greater or
smaller capacity it is not necessary to go through the whole:
process again, but it may easily be obtained in the following
manner. If the total cost of the trunks is divided by their
total length the result will be their average cost per foot,
then by referring to the average cost curve the correspond-
ing capacity can be obtained and used as an index to estab-
lish the cost of a larger or small system. If, for instance,.
the average cost of the trunk sewers is found to be $20 per
ft. the corresponding capacity is 300 cu. ft. per sec. by the
average cost curve in Fig. 1 and by doubling this capacity
and finding the corresponding cost we will have $29, the
average cost per foot of a‘system of twice the original ca-
pacity.

The method is likewise of great assistance in fixing the
most economical run of the sewers as the cost of following"
many different routes with the trunks may be compared with
but a slight expenditure of time; though naturally a number
of important elements, such as depth ©o:..ut, character of
soils, etc., would have to be allowed for separately.
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The design of a drainage system is by no means a
simple matter if conscientiously accomplished.. It is in fact
S0 complex and so ill-adapted to the use of rigid-rules that
many are prone to jump at the conclusion that almost any
amount of latitude in fixing the sizes of drains is permis-
sible, and as a consequence the subject does not receive the
serious study that it should. This attitude is difficult to
overcome particularly as the result of defective design is, as
a rule, only an economic loss that is hard to prove and
probably never realized by those on whom it falls. It is to
be hoped—nay, it is not to be doubted, for conservation is
becoming 5 watchword, that engineers will come to realize,
and realizing prevent this economic waste.

—_— - ——

FIELD CROPS IN CANADA.

The condition of field crops in Canada is presented in
a bulletin of the Census and Statistics Office, and shows
8ood averages for all provinces as well as for all crops.
Fall wheat was hurt by the hard winter in Ontario, but
fared better in Alberta. The estimated yield is 23.24 bushels
for the former province and 27.89 bushels for the latter.
The total estimated vield is 17,706,000 bushels. The condition
of spring wheat at the end of July, 1911, was go for the whole
of Canada, being- 85 to 95 in the Maritime Provinces, 8o to
89 in Ontario and Quebec, go to 96 in the Northwest Pro-
vinces and 85 in British Columbia. Oats and barley have
an average condition of 88 for Canada, 85 to g5 in the Mari-
time Provinces, 80 to go in Ontario and Quebec, 88 to 100 in
the Northwest Provinces, and 87 to 89 in British Columbia.
Rye, peas and beans range from 78 to 84 in Canada and
buckwheat 81.85. Mixed grains have a condition of 86,
Which is 14 per cent. less than last year, and flax is 91, which
is nearly 20 better. The average of corn for husking is 86
and of potatoes 85.64,—being in each case a little higher
than Jast year. Potatoes, turnips and mangolds range from
81 to 85, or about the same as a year ago. Hay and clover
and alfalfa are 8o to 83, which is a little lower in each case
than Jast vear. ‘Corn for fodder has an average condition of
87, sugar beets of 79 and pasture of 79. The eastern pro-
Vinces are lower than" the figures quoted for the whole of
Canada, and the western provinces are higher. The highest
averages are given for Manitoba, Saskatchewan and Alberta.
Sugar beets have a condition of 81 in Ontario and Alberta.

Compared with last year’s crops in the Northwest Pro-
Vinces, the condition of spring wheat in Manitoba south of
the Grang Trunk Pacific Railway is 88 to 39, of oats 88.72
to 38.85 and of barley 85.16 to 34.02; and north of the same
Tailway the condition is 9z.21 to 77.42 for wheat, go.71 to
72.90 for oats, and 88.95 to 50.84 for barley. In Saskatch-
€Wan south of townships 25 the condition of wheat is go.19
to 69.33, of oats 88.27 to 61.64 and of barley 89.03 to 65.80;
and ‘north of townships 24 the condition of wheat is 98.22 to
67.60, of oats it is 05.35 to 63.88, and of barley 94.58 to
71.30.  In Alberta south of townships 31 the condition of
Wheat is 03.80 to’24.93, of oats 95.28 to 20.43 and of barley
93.70 to 26.36; and north of townships 30 the condition of
Wheat g 97.84 to 71.55, of oats 97.95 to 65.68 and of barley
105.95 to 73.60,

) The area of spring wheat in the Northwest Provinces
this Year is 1,500,000 acres more than last year and of oats
341,000 acres, but no increase is shown for barley. :

The yield of hay and clover is estimated at 12,189,000 tons
r Canada, being 1.43 tons per acre, and the largest yields
OT provinces are 4,736,000 tons in Ontario, 5,028,000 tons in
inu‘;\})ec, 254,000 tons in Prince Edward Island; 941,000 tons
OvVa Scotia and 885,000 tons in New Brunswick.
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THE ROAD BOARDS OF GREAT BRITAIN.

General Directions and Specifications Relating to the
Tar Treatment of Roads.

(Continued from last week)

9. The quantity of tar used to coat 1 ton of stone should
be approximately from g to 12 gallons, varying according to
the sizes of the stone, the grade of tar used, the method of
mixing and other conditions.

10. The tar-macadam after having been spread and
levelled should be rolled into a smooth surface, but too much
rolling should be avoided.

Less rolling"is required than in the case of water-tound
macadamn. .

A 10-ton roller is a suitable size for use in most cases,
but good results can be obtained by using a 6-ton roller,
and finishing withl a 1o0-ton roller,

11. In oxder to get the best results from the use of tar-
macadam, it is advisable to apply a coating of tar to the
surface after the road has been used by traffic for several
weeks. This tar should comply with the provisions of Road
Bca'd Specification for Tar No. 2, and should be poured or
sprayed on the surface at a temperature of about 270 deg.
Fahr.

12. Stone chippings, crushed gravel, coarse sand, or
other approved material (free from dust); not larger than
will pass through a %-in.' square mesh, should be used for
gritting in quantity not exceeding 1 ton for 400 to 350 super.
vards if grit is used, and 1 ton for 200 to 250 super. yards
if coarse sand is used.

Note.—These general directions are not intended to dis-
place or to discourage the use of proprietary articles of
which there are several of proved value.

ROAD BOARD SPECIFICATION, No. 3

General Directions for Surfacing With Pitch-Grouted

| Macadam.

1. Any road which is to be surfaced with pitch-grouted
macadam should have a proper foundation or sub-crust of.
adequate thickness to bear ‘the traffic likely to use it.

2. Before laying a new surface of pitch-grouted maca-
dam, the thickness of the old crust, including foundations,
should be ascertained by opening trial trenches at intervals.
averaging about 150 yds., extending from the haunch of the
road to the centre, such trenches to be made alternately on
opposite sides of the road.

3. The thickness of the surface coating of pitch-grouted
macadam when finished and consolidated by rolling should
be 27 in. to 3 in. (except on very light-traffic roads, when
the thickness may be 2 in.) for single-pitch grouting, and
from 4 in. to 4% in. for the double-pitch grouting hereafter
described.

4. In the case of naturally hard subsoils, not mate-
rially softened by infiltration of surface water, the total
thickness of the road crust, including foundation, if any,
after consolidation by rolling of the new pitch-grouted sur-
face, should not under ordinary circumstances be less than
6 in. unless the subsoil is so hard as in itself to act as a
good foundation, in which case the thickness of the road
crust may be reduced to 4 in. In the case of clay or other
vielding subsoils, the total thickness should not be less than
114N

5. The finished surface should have a cross-fall of about
T 4032,

If the crust is not sufficiently thick at the crown to en-
able this cross-fall to be oktained with a new coating of the
thickness above mentioned, then the old surface should be
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left intact and unscarified, and the thickness of the new
pitch-grouted cvating increased as far as may be necessary.

If the crust is of sufficient thickness for the purpose, the
regulation of the cross-fall should be carried out by scari-
fying the surface and removing material from the crown to
the sides previous to the application of the new coating.
Material loosened by scarifying should be screened and all
material finer than % in. should be thrown aside,

' *6. The aggregate of broken stone to form the new sur-
face of pitch-grouted macadam should contain broken stone
of approved quality, of which at least 60 per cent. must be
broken to the size of 2% in., and 35 per cent. to sizes graded
from 2% in. to 1% in. In addition to this 5 per cent. of
¢hippings of the same stone, varying from 3 in. down to
% in., should be wsed for closing after the grouting with
melted pitch.

7. For making pitch-grouted macadam the pitch used
should comply with the Road Board Speecification for Pitch,
its viscosity being altered to suit climatic and local con-
ditions by varying-the quantity of the tar oils as specified
therein.

* 1 8. It is important that the pitch should not be poured

if the surface of the stone is wet. The stone may ke pro-
tected by tarpaulins, or, if wet, may be dried in situ by port-
able blowers or other means.

9. The quantity of pitch required to grout a single
coating is approximately, for a consolidated thickness of
2 in., 1% gallons per yard super.; for 2% in., 1% gallons
per yard super.; and for 3 in., 2 gallons per yard super.;
but these quantities may vary with different materials, and
care must always be taken to fill the voids adequately.

10. The aggregate after having been spread must be
rolled down dry until the surface is formed, but without
the addition of any small material.

11. The pitch, after being carefully melted, as described
in Clause 18, must be raised to a temperature of 300 deg.
Fahr. (Clean, sharp sand must be heated on sand heaters
to a temperature of 4oo deg. Fahr. A dandy, or portable
mixing vessel, is then to be filled with equal parts, by
measurement, of the heated pitch and the hot sand, and the
mixture, hereafter called the matrix, is to be kept well stirred
while it is being emptied from the dandy or portakle mixing
vessel into pouring cans of from 2 to 3 gallons capacity,
which are used for pouring matrix on to the roadway. Not
only during the process of mixing, but afterwards, right
up to the time of actual pouring, the matrix must be kept
well stirred. The matrix prepared with pitch in the quan-
tities specified in Clause ¢ should be sufficient to fill the
voids of the aggregate.

12. The final rolling should be commenced immediately
after pouring the pitch matrix, and carried on rapidly be-
fore the matrix has time to set. The 5 per cent. of graded
chippings should be spread over the grouted surface in part
previously to and the remainder during the process of roll-
ing. The traffic may be allowed on to the finished surface
as soon as the surface has cooled to the normal temperature.

Double Pitch-CGrouting

13. When the traffic is so heavy that a consolidated thick-
ness of from 4 in. to 4% in. of pitch-grouted macadam is
required, it is desirakle, in order to obtain the best and most
economical results, to divide the coating into two layers, the
bottom layer to be the thicker one and to consist of large
stones, the two layers being rolled down, and grouted. sep-
arately. Any local stone which can be procured cheaply may,
if suitable in quality for foundation work, be used for the
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bottom layer graded from 3-in. gauge down to 2-in. gauge.
No chippings are required for finishing the rolling of the
bottom layer. The aggregate for the upper layer should con-
sist of hard road stone of approved wearing quality, broken
to 1% in. gauge, and 5 per cent. of chippings of the same
stone used for the upper layer, graded from % in. down to
% in., should ke added before and during the process of
rolling, and rolled down so as to form the finished surface
of the road.

14. In pouring the pitch on the bottom layer the surface
of the pitch should not be brought to the surface of the
stone, but should lie about % in. below such surface, with
the object of providing a key for the upper layer.

15. The materials and the methods of grouting and
laying down in the case of doukle pitch-grouting, except
when otherwise expressly stated, conform to the provisions
of Clauses 7, 8, 10, 11 and 12.

16. The quantity of pitch required for double pitch-
grouting is approximately, for a considerable thickness of
4 in., 3% gallons per yard super., and for 414, 3% gallons
per yard super., but these quantities may vary with different
materials, and care must always be taken to fill the voids
in the surface coating adequately.

17. For the purpose of accurately ascertaining the pro-
portions necessary for the matrix, it is essential that port-
able weights, scales and measures be provided, and all ma-
terials used in the preparation of the matrix should be ac-
curately proportioned by weight or measurement.

Instructions for Melting the Pitch

18. The pitch boilers of from 2 to 3 tons capacity should
be charged with pitch and about one-half of the proper
proportion of tar oils. The fire should then be lighted, and
thereafter a steady fire, with fire doors closed, should be
maintained, when, in from four or five hours, the pitch
should be thoroughly melted. A bright fire should be kept
until the pitch reaches a temperature of 300 deg. Fahr.,
when the remainder of the oils should be added, and the
mixture thoroughly stirred; the fire doors should then be
opened and the temperature of the melted pitch permitted
to fall to 250 deg. or 270 deg. Fahr. The pitch should then
be ready for use, and in all cases should be thoroughly well
stirred before being drawn off.

‘In the event of bad weather stopping the work of grout-
ing, the fire door should be left open, the damper closed,
and the temperature of the pitch allowed to fall to 200 deg.
Fahr. It can be kept at this temperature for long periods
with banked fires consuming 7 lb. of coke per hour.

It is recommended that a suitable Fahrenheit thermom-
eter with metal protection should be at hand to indicate
the temperature of the melted pitch. Whenever the weather
is favorakle for the recommencement of the work the pitch
must be again raised to 270 deg. Fahr., by closing the
doors and sharp firing.

It is desirable that the boiler should be kept air-tight
when the pitch is being melted, by the use of airtight
covers properly packed so as to make an airtight joint.

Note.—These general directions are not intended to dis-
place or to discourage the use of proprietary articles, of
which there are several of proved value.

ROAD BOARD SPECIFICATION, No. 4
Specification for Tar No. 1. General.

1. This tar is suitable for the surface tarring of roads.

As to the use of this tar for making tar-macadam, see
“Road Board’s General Directions for Surfacing with Tar-
macadam,”’
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Boiling
2. The tar should be applied as soon as the boiling
point is reached, and over-boiling should be avoided. The
desired temperature will be generally found in practice to
lie between 220 deg. and 240 deg. Fahr. in the boiler.

Sourze of Tar

3. The tar shall be derived wholly from the carboniz-
ation of bituminous coal, except that it may contain not
more than 10 per cent. of its volume of the tar (or distillates
Or pitch therefrom) produced in the manufacture of car-
buretted water gas.

Specific Gravity

4. The specific gravity of the tar at 15 deg. Cent. (59
deg. Fahr.) shall be as nearly as possible 1.19, but in view
of the great variation in specific gravity of the tars produced
In various parts of the country, the specific gravity may be
as low as 1.16, or as high as 1.22, provided that in other
T'espects it complies with the provisions of the specification.

Freedom From Water
5. The tar shall. be commercially free from water—i.e.,
it shall not contain more than 1 per cent. by volume of
Water or ammoniacal liquor, which water or liquor (if pre-
sent) shall not contain more ammonia, free or combined,
than corresponds to 5 grains of ammonia per gallon (=70
miiligrammes per litre) of the tar.

Phenols
6. On vigorous agitation for a quarter of an hour with
twenty times its volume of water at 21 deg. Cent., (70 deg.
Fahr,) the tar shall not impart to the water more than 5
8rains of phenoloid bodies, reckoned as phenol, per gallon
of water (—7o0 milligrammes per litre).

Tar From Gasworks

The provisions in the following Clauses 7, 8 and 9 apply
% tar supplied direct from gasworks.

Source of Tar
7. The tar shall be solely the natural by-product of the
Manufacture of illuminating gas (coal gas with or without
admixtyre of carburetted water gas) and shall have been
Subjected to no other or further treatment than may be ne-
€essary for the abstraction of water or ammoniacal liquor
and light oils.
Fractionation
8. On distillation the tar must yield: kelow 170 deg.
ent., not more than 1 per cent., and between 170 deg.
Cent. ang 270 deg. Cent., not less than 16 per cent. and not
More than 26 per cent. of distillate (exclusive of water).

Free Carbon

. 9 The free carbon shall not exceed 16 per cent. of the
Weight of the tar.

Tar From Tar Distilleries

t The provisions in the following Clauses 10 and 11 apply
© tar supplied from tar distilleries.

Fractionation
C 10. On distillation the tar must yield: below 170 deg.
“®Mt not more than 1 per cent. and between 170 deg. Cent.
and 25, deg. Cent. not more than 26 per cent. of distillate
lfeltclusive of water). The distillate shall remain clear and
ree_ from soliq matter (crystals of naphthalene, &c.), when
Maintajpeq at a temperature of 30 deg. Cent. for half an
ur. The distillation shall be continued to 300 deg. Cent.,
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and the resdual pitch thus obtained shall not amount to
more than 73 per cent. of the weight of the tar.

Fres Carbon

11. The free carbon shall not exceed 16 per cent. of
the weight of the tar. . :

Taking of Temperatures

12. The temperature during distillation shall ke taken
by a thermometer of which the bulb shall be opposite the
opening to the side tube of the distillation flask, and the
quantities of distillates and free carbon shall be stated in
percentages by weight of the portion of tar submitted to
distillation. '

Dehydrated Tar.

13. A tar prepared by simple dehydration fulfilling the
provisions of this specification may ke used with satisfactory
results in most cases, but tars from which the naphthalene
has been extracted are superior for the purposes of surface
tarring.

Note.—This specification is not intended to displace or
to discourage the use of proprietary articles, of which there
are scveral of proved value.

ROAD BOARD SPECIFICATION, No. 5.
Specification for Tar No. 2.

1. Phis tar 38 suitable for surface tarring, and is speci-
ally recommended for re-tarring, but if the heavier grades
of the tar is used, care should be taken to apply it only
when the road is dry and well warmed by the sun’s rays,
otherwise it will not flow freely.

As to the use of this tar for making tar-macadam, see

“Road Board General Directions for Surfacing with Tar-
macadam.”’

General.

Boiling
2. The tar is to be applied as Soon as the boiling point
is reached, and over-boiling should ke avoided. The de-
sired temperature will be generally found in practice to lie
between 260 deg. and 280 deg. Fahr. in the boiler.

Source of Tar

3. The tar shall be derived wholly from the carboniza-
tion of bituminous coal, except that it may contain not more
than 10 per cent. of its volume of the tar (or distillates or
pitch therefrom) produced in the manufacture of carburetted
water gas.

If pitch ke added to the tar in order to secure the
specific gravity and proportion of residual pitch referred to
below, the pitch so added must also have been derived from
tar of the foregoing description.

If oil be added to heavy tar or pitch in order to secure
the specific gravity and proportion of residue referred to
below, the 0il so added must be derived from tar of the
foregoing description, and must be practically free from
naphthalene and tar acids or phenols,

Specific Gravity

4. The specific gravity of the tar at 15 deg. Cent. shall
be as nearly as possible 1.21, and in no case shall it be
lower than 1.18, or higher than 1.24.

Phenols
5. On vigorous agitation for a quarter of an hour with
twenty times its volume of water at 21 deg. Cent., the tar
shall not impart to the water more than 5 grains of pheno-
loid Lodies, reckoned as phenol, per gallon of water (=70
milligrammes per litre).
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Fractionation

6. The tar shall be free from water, and on distillation
shall yield no distillate below 140 deg. Cent., nor more than
3 per cent. of distillate up to 220 deg. Cent., which distillate
shall remain clear and free from solid matter (crystals of
naphthalene, etc.,), when maintained at a temperature of
30 deg. Cent. for half an hour. :

Between 140 deg. and 300 deg. Cent. it shall yield not
less than 15 per cent., nor more.than 21 per cent. of the
weight of the tar.

Free Carbon

7. The free carbon shall not exceed 18 per cent. of the

weight of the tar.

Taking of Temperatures

8. The temperatures during distillation shall be taken
by a thermomecter, of which the bulb shall be opposite the
opening to the side tuke of the distillation flask, and the
quaniities of distillates and free carbon shall be stated in
percentages by weight of the portion of tar submitted to
distillation.

Note.—This specification is not intended to displace or
to discoirage the use of proprietary articles, of which there
are several of proved value.

ROAD BOARD SPECIFICATION, No. 6

Specification for Pitch. General.

1. This pitch is suitable for pitch-grouting. See ‘‘Road
Board’s General Directions for Pitch-grouting.”

Preparation
2. The pitch is obtained by softening the material known
as commercial soft pitch, as specified below, by the ad-
dition of tar oils, also specified below.

Commercial Soft Pitch
Source of Pitch

3. The pitch shall be derived wholly from tar produced
in the carbonization of bituminous coal, except that it may
contain not more than 10 per cent. of pitch derived from
tar produced in the manufacture of carburetted water gas.

Fractionation

4. On distillation the pitch shall yield :—
Below 270 deg. Cent., not more than 1 per cent.
of distillate.
Between 270 deg. Cent. and 315 deg Cent,, not
less than 2 per cent. and not more than 5 per
cent. of distillate.

Free Carbon

5. The free carbon should not exceed 22 per cent. of the
weight of the pitch, but if it be found difficult or undulv
expensive to obtain this quality of pitch, a quality containing
as much as 28 per cent. of free carkon may be used with a
reduced proportion of sand as filler.

Taking of Temperatures
6. The temperature during distillation shall be taken
by a thermometer, of which the bulb shall be opposite the
opening to the side tube of the distillation flask, and the
quantities of distillates and free carbon shall be stated in
percentages by weight of the pitch sukmitted to distillation.
Tar Oils. General
7. The tar oils to be used.shall be derived wholly from
tar produced in the carbonization of bituminous coal, or
from such tar mixed with not more than 10 per cent. of

its volume of tar prcduced in the manufacture of carburetted
water gas.
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Specific Gravity

8. The specific gravity of the tar oil at 20 deg. Cent.
shall lie between 1.065 and 1.075.

Freedom From Naphthalene

0. The tar oils after standing for half an hour at 20
deg. Cent. shall remain clear and free frm solid matter
(crystals of naphthalene, etc).

Fractionation
10. The tar oils shall be commercially free from light
oilg and water—i.e., on distillation shall yield not more than
1 per cent. of distillate below 140 deg. Cent.

The amount of distillate ketween 140 deg. Cent. and
270 deg. Cent. shall lie between 30 per cent. and 50 per
cent.

Taking of Temperatures

11. The temperatures during distillation shall be taken
by a thermometer, of which the bulb shall be opposite the
opening to the side tube of the distillation flask, and the
quantities of distillates shall be stated in percentages Ly
weight of the oils submitted to distillation.

Proportions

12. The proportions by weight in which the pitch and
tar oils are to be mixed shall be as follows:—
Pitch 88 per cent. to go per cent.
Tar oils 10 per cent. to 12 per cent.
N:te.—This specification is not intended to displace or
to discourage the use of proprietary articles, of which there
are several of proved value,

—

RAIL-LESS STREET CARS.

The first rail-less street cars propelled by electricity to
be used in England have just been installed by the City
Council of Leeds. The system at present is an experimental
one and is being closely watched with a view to its early
adoption in other cities if successful.

The wheels of the new cars are fitted with rubber tyres
and are attached to the overhead wires by a double trolley
arm. The overhead equipment has cost about 41,250 per
mile and the cost of each vehicle is about equal to that of
an ordinary tramway car, The double trolley arm, acting
on a swivel, permits of a liberal deviation on either side of
the road, thus allowing the vehicle to wind in and out of
the trafic when necessary. Each car is made to hold 238
passengers. Only one entrance is provided and the driver
sits in front in charge of the controller and steering wheel
and at the same time collects the fare from each passenger
as they enter.

As there is no metal track to be laid down and kept in
repair, the running cost of these cars is expected to be con-
siderably less than that of the ordinary tramway cars. This
type of car has been introduced to meet the requirements
of certain outlying districts, which, owing to their thinly
scattered population, could not maintain an ordinary tram-
way service with profit. In these cases, it is thought that
the system of rail-less traction with its low cost of mainten-
ance, can be advantageously employed both to the benefit of
the tramway service and the community.

*Extract from Report of Deportment and Commerce.
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AN ANALYSIS OF THE STRESSES IN GUY
WIRES.*

W. M. Wilson

Some time ago the writer received an inquiry in regard
to the stresses in steel wires such as are used for guys for
steel stacks. Upon investigation he was unakle to find any
treatment of the subject and began an investigation which
resulted in the following demonstration.

Steel stacks which are not self-supporting are usually
Supported by one or more sets of wires, each set consisting

=

J‘A
. : et 77 77 77777777
Fig. 1—Typical Frrangement of Guy Wires for Stack.

of four wires evenly spaced as seen in the plan. Such a
Stack is shown in Fig. 1.
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bezn increased and that of BC decreased. The two acting to-
gether now exert upon the stack a horizontal force equal to
the d.fference between the hor.zontal components of the
stresses in the two wires. This force tends to return the
stack to its original pos.tion and has Leen designated by
the writer as the r.ghting force. The guy wires produce
this 1ighting force when, and only when, the top of the stack
moves out of the position which it occupies when no external
force acts mpon it.

It is evident that the less the initial stress in the wires
the greater the displacement of the stack required to pro-
duce a given righting force, and also the lower the initial
stress the greater the ratio of the righting force to the maxi-
mum stress in the wires. An analysis of the problem in-
volves the determination of the relation existing between the
four variables; initial stress in the wire; deflection” of the
stack, horizontal righting force, and the maximum stress
in the wire. It was found that the mathematical relations
between the quantities involved are so complex that the num-
erical solution of any specific problem would be impractical.
The writer, therefore, undertook the solution of typical cases
in order to get data from which curves could be platted for
use in the solution of specific cases. The cases considered
are those in which a=100 ft. b=30 ft., and a=100 ft. L
=100 ft., (see Fig. 2) when the horizontal component of the
initial stress in the wire had the following values: 1,020 lbs.
per q. in., 1,700 lks. per 5q. in., 3,400 lbs. per sq. in., 6,800
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Fig. 3—Plates Showing Relation Between Values of ‘““‘0’’ and
Deflection of Stack.

Let OC, Fig. 2, represent such a stack and let AC and

C be two of the wires lying in the plane of the paper.

With OC in a vertical position, and with no horizontal force
tending to overturn the stack, the two wires AC and BC will
dSSume the same form. Each will exert a force at Gy ibut
Under the conditions assumed the horizontal component in
AC will be just equal but opposite in direction to the hori-
zo_ntal component in BC, so that the two acting together.
Will have 5 horizontal resultant equal to zero and will there-
OTe exert no horizontal force upon the stack. Suppose that
SO0me external force such as the wind acts upon the stack
and moves it to some new position such as OC’. AC now
OCCupies the position AC' and BC the position BC'. By in-
SPection it is seen that the horizontal component of AC has

Ibs. rer €q. in., 10,200 1bs. per sq. in. and 13,600 lbs. per sq. in.
If the length of the wire whose weight is equal to the hori-
zontal component of the stress would correspond to values
of ¢ equal to 300 ft., 500 ft., 1,000 ft., 2,000 ft., 3,000 ft., and
4,000 ft. Plate 2 of Fig. 3, is for wires for which a= 100 ft.
and b=100 ft. It shows the relation between the deflection
of the top of the stack and the resulting horizontal compon-
ent of the stress in the wire. This curve was originally
drawn for a wire having an initial value of ¢=1,000 ft. tut
can be used for other cases in which a= 100 ft. and b=100
ft. by properly shifting the origin. Plate 1 of Fig 3 is the
corresponding curve for the case in which a=100 ft. and
b=so0 ft. The portions of these curves to the right of the
origin are for the taut wire, and the portions to the left are
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for the loose wire. Plate 3 (Fig. 4) was derived from Plate
1, and Plate 4 (Fig. 5) from Plate 2, as follows : Consider
two points on the curve of Plate 1,—one a certain distance
to the right of the origin and the other an equual distance
to thas left. The value of the ordinates of these two points
gives the horizontal components of the stresses in the wires,
and their difference gives the righting force resulting from
2 deflection represented by the abscissae of the points chos-
en. In this way a number of points can be transferred from
Plate 1 to Plate 3 and the curve on Plate 3 determined. This
has been done for different values of the initial stress in
the wire as indicated akove for both Plates 3 and 4. The
relation between righting force and deflection is given by
the lower ‘curves, and the relation between stress in the wire
and deflection is given by the upper curves.

In the equation of a catenary, used in developing this
method, all the quantities can be represented by lines. That
is, if a catenary with a given value of ¢ is drawn to a given
scale, the same curve can be made to represent some other
catenary by changing the scale of the drawing, but the value
of ¢ for the second catenary must bear the same ratio fo
the value of c for the first as the true value represented by
any o-dinate of the second catenary bears to the true value
represented by the same ordinate of the first catenary. That
is to say, while Plat-s 1 to 4 wara aricnally dravwn fa= ~ng-3
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as high an efficiency as possible. Some idea of the location
of this happy medium may be obtained from a study of
Plate 3 and 4. It is seen in both cases that as the initial
value of ¢ increases a high degree of rigidity is first obtained
when ¢ is about 1,000 ft. With ¢ much below this value,
2 considerable deflection is required to obtain any consider-
able righting force, as is seen from the curve for which
c=300 ft. while with c=r,0c0 fi. the ratio of the righting
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Fig. 2—Position of Cuy Wircs with Stack in Normal,
and in Deflected Positions.

force to the stress in the wire is quite large. In view of
this fact the writer suggests that c=r1,000 ft. be taken as
the proper value to use when the ratio of a to b varies from
1 to 2 and a=100 ft. This value of ¢ corresponds to an
‘nitial strese of approximatelv A.000 1bs. per 3q. in. when
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Fig. 4—Stress in Wire, Righting Forcz and Deflection of
Stack, When a — 100 Ft. and b — 50 Ft.

in which a=100 ft. b=100 ft. and a=100 ft. b=350 ft., by
properly changing the scale they will apply to all cases in
which a=b and a=2L. For example, if a=b equals n times
100 ft. the value of the maximum stress in the wire to be
read from the curve would be allowable stress divided by n,
and the initial value of ¢ to be used would be the given value
of ¢ d.vided by n, while the deflection and the righting force
would be the values read from the curves multiplied Ly n.
That is, the scale of the curve is changed by properly intro-
ducing the factor n. :

(As far as the writer is aware, but little is known re-
garding the value of the initial stress which is desirable. As
it is increased, the righting force for a given allowable stress
in the wire is decreased, and as it is increased the rigidity
of the stack is increased. The value chosen should ke such
as to give the necessary rigidity and at the ‘same time gi've

a—b, and 3,000 lbs. per sq. in. when a=2b, for a steel
wire. When a=nX1oo ft., the proper initial value of c to
be used to correspond to the above would be nX1,000 ft.
Considering the numerical solution of a problem in
which a=100 ft. b=100 ft. and the allowable stress in the
wire is 16,000 1bs. per sq. in., in which it is desired to find
the proper size of wire to be used if the stack is acted upon
by an overturning moment equivalent to a horizontal force
of 6,000 lbs. applied at the point where the wire is fastened
to the stack. Reading from the curve for c=r1,000 ft. on
Plate 4, the deflection is seen to be o.110 ft. and the right-.
ing force is 9,400 1bs. per sq. in. The area of the section of
the wire would be 6,000 divided by 9,400 or 0.638 sq. in.
If the same problem had been solved by considering the wire
on the taut side only, neglecting the loose wire, and con-
s'dering it as acting at an angle of 45° the righting force
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wou.d have been 16,000 divided by the square root of 2, or
11,300 lbs. per sq. in. That is to say, with an initial value
¢=1,000 ft. the slack wire causes a loss of possible righting
force of only 1,900 lbs. per sq. in., or 17 per cent. and
allows a deflection of only o.110 ft. at a point 100 ft. above the
base of the stack.

Consider the solution of the -above problem with the
wire fastened to the stack at the same point as before, but
take the ratio of a to b equal to 2. That is, a=200 ft. and
E=10c0 ft. The initial value of c=nx1,000 ft., in which
n=2. The value of ¢ to be read from the curve is 1,000
times 2 divided by 2, or 1,000 ft., and the allowable stress
to be read from the curve is 16,000 divided by 2, equals
8,0co Ibs. per sq. in. Reading from the curve for c= 1,000
ft. on Plate 3, the deflection is 2 times 0.052=o0.104 ft., and
the righting force is 4,800 times 2, or 9,600 lbs. per sq. in.
The area of the section of the wire is 6,000 divided by 9,200,
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cal possible. If however, the $nitial stress had been greater
the reduction in the righting force would have been con-
siderably more. For example, take the conditions of the
problem the same as before except that the initial value of
¢ be taken at 2,000 f. Reading from the curve on Plate 4
for a stress in the wire of 16,000 1k3. per sq. in., the de-
flection is 0.051 ft. and the righting force is 7,600 lbs. per
$g. in., or a reduction of 3,700 lts. per sq. in., or 32.7 per
cent. below the maximum possible. If ¢ had been taken
equal to 3,000 ft., the deflection would have been o.o1z ft:,
and the righting force 2,400 1bs. per sq. in., a reduction of
8,000 Ibs. per sq. in., or 79 per cent. These figures bring
out quite emphatically the necessity of keeping the initial
stress as low as possible without endangering the rigidity
of the stack.

Ordinarily, when guy wires are erected, equipment is
not available for measuring the stress in the wire and the
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Or 0.625 £q. in. If the taut wire only had been considered
and that 'considered as acting in a straight line having a
slope of 1 to 2, the righting force would have Eeen 16,000
divided by the square root of 1.25, or 13,560 lbs. per sq. in.
That is to say, with an initial value of c=2z,000 ft. the
slack wire causes a loss of possible righting force of 3,960
lbs. per sq. in., or 29 per cent., and allows a deflection of
0.104 ft. Since the section of the wire is about the same,
and the length of the wire is considerably greater in the
Second case than in the first, and as there is but little differ-
€nce in the deflection in the- two cases, it would seem that
an arrangement of the wires so as to give a slope of 1 to
1 is better than with a slope of 1 to 2.

In the first numerical case considered above, it was
Doted that the slack wire had but little effect upon the value
of the righting force for a given stress in the wire, causing
a reduction cf only 17 per cent. from the maximum theoreti-

use of such equipment would hardly be practical. However,
a study of the curves shown on Plates 1 and 2 (Fig. 3) will
suggest a means of determining the point at which the prop-
er stress has been induced in the wire. By referring to
these plates it is seen that each curve is made up of two
almost straight lines connected by a sharp curve. When the
stress has been increased to the point of sharp curvature,
any further deflection of the stack is due almost entirely to
the elongation of the wire. That is, after this point has
been reached any further increase in the stress in the wire
causes but little reduction in the sag in the wire. Also,
after the stress is increased up to this point, any further
taking up of the wire will cause an abrupt increase in the
stress in the wire which ought to he noticeable in the equip-
ment by which the stress is induced. For ordinary cases
the wire ought to ke stressed up to this point but not beyond
it for the best results.

—— e
TO REMOVE RUST.

It is often very difficult and sometimes impossible to
Temove rust from articles made of iron. Those which are
Most thickly coated are most easily cleaned by being
!mmersed in a solution, nearly saturated, of chloride of tin.
The length of time they remain in this bath is determined by
the thickness of the coating of rust, Generally, 12 to 24

hours is long enough. The solution ought not to contain a
great excess of acid if the iron itself be not attacked. On
taking them from the bath the articles are rinsed, first in
water, then in ammonia, and quickly dried. The iron when
thus treated, has the appearance of dull silver. A simple
polishing gives it its normal appearance.
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THE NEW EDITOR.

With this issue the new editor takes up the reins
of office. It will be our aim, in so far as is possible,
to preserve the present high standing of the paper, and
to expand and develop its field of operation as condi-
tions will allow. There will be much to criticize, no
doubt, but we ask your indulgence for the first few issues
at least. During the past three and a half years of Mr
James’ editorship the paper has progressed steadily,
and the present editor can only hope that the same
measure of progress and success may be the lot of the
paper in the changed hands.

In a rapidly growing country such as ours it is
clearly impossible to note all the development and
changes going on. But we shall endeavor to record
whatever is best in our judgment, and whatever we feel
will be an inspiration and an aid to the engineering
profession.

There is no need to add that the same independent
policy as heretofore will govern the columns of The
Engineer. Whatever appears in its columns may be
safely accepted as a fair, unprejudiced opinion from our
standpoint.

—_— -

THE TORONTO BUILDING BY-LAW.

The question of revision of the Toronto building
by-law is up again. It will be remembered that late last
May a Citizens’ Committee, composed of representatives
of several technical and business organizations of the
city presented a memorial to the Mayor, the Board of
Control and the City Architect, criticizing the present
building code, offering suggestions where improvements
were thought necessary, and asking that steps be forth-
with taken to secure to Toronto a safe, workable and
up-to-date building by-law.

On the advice of Mayor Geary the matter was pre-
sented to the Fire and Light Committee direct as being
that branch of the civic administration which would ulti-
mately handle the problem. The case was presented by
representatives of the Engineers’ Club, the Canadian
Society of Civil Engineers, the Architectural Societies,
the Canadian Manufacturers’ Association and the Board
of Trade. After much discussion the matter was re-
ferred to the City Architect for a report, which report
he was instructed to have ready by August ist. Fol-
lowing this, the City Architect and Chairman Hilton of
the Fire and Light Committee made an extended trip
to some of the cities of the central and eastern states
with a view to finding what other places were doing, or
had done, in the matter of improving city building
codes.

At a recent meeting of the Fire and Light Com-
mittee it was evidently represented that an extension of
time for the submitting of Mr. McCallum’s report was
necessary, for the committee granted time until January,
1912, in which to prepare it. Naturally, this delay
caused some anxiety in the minds of the Citizens’ Com-
mittee, and at a recent meeting they decided to take
the matter up again with the Fire and Light Committee.
This was done on Tuesday, and that body was urgently
requested to take steps to hurry up the revision.

Now there are four points which are outstanding in
the situation. The first is the necessity of improvement
in the present by-law; the second is that the work of
the Citizens’ Committee cannot be ignored; the third is
that the City Architect is exceedingly busy with the
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routine of his office in a year unprecedented in building
operations, and the fourth is that the work of revision
must be done at once. Plans for structures are pending
to-day because of the uncertainty that at present hovers
over the requirements of the City Architect’s office. In
the consideration of these items it would seem as though
a2 Commission of Revision which can get to work at once
and which can give its entire time to the work is the
logical solution.

In case of Montreal a Citizens’ Committee asked
for certain changes. The city appointed a committee
consisting of a lawyer, an expert and the city architect.
Their findings will be ultimately considered by the Citi-
zens’ Committee.

A commission of experts should be appointed, with
the City Architect in a consulting capacity. Let the
experts be the best available, and let their qualifications
rather than their' place of residence or their affiliations
be the sole reason for their appointment. Have them
get to work at once, for the matter is an urgent one,

indeed.
—_— e ———

RESEARCH SCHOLARSHIPS.

It is with pleasure we note that sufficient funds have
been placed in the hands of the Engineering Alumni of
the University of Toronto to provide for two scholar-
ships to bhe used in the interests of research in the
faculty of Applied Science and Engineering. These will
be the first offered in that faculty, and the results from
their use will be awaited with interest.

Now that the Alumni have made a start along this
line it should be easy to interest the Government in
founding other research scholarships along applied
science lines; for it is a department which the Govern-
ment have not supported as they should. When we see
the results obtained each year in the different states of
the nation to the south from these scholarships and the
allied Engineering Experiment Stations it is rather sur-
prising that the Applied Science faculties in our Cana-
dian universities have not had more cordial treatment.

If also the larger manufacturing companies could
be brought to an understanding of their interest in the
practical results to be obtained by money and influence
invested in this, the results would certainly be far-
reaching to the country as a whole.

—l-

CONTROL OF STREET TRAFFIC.

The control of street traffic, with the steadily in-
creasing population in large Canadian centres, is be-
ginning to engage attention. The Department of Trade
and Commerce have instructed the Canadian Trade
Commissioners to report on this, as well as other phases
of municipal matters. In the weekly budget of the De-
partment for August 14th is published the first series of
these reports from Leeds, Manchester and Glasgow.

In Bradford, a city of 288,000 population, the re-
markably small number of accidents to people boarding
street cars is worthy of note. During 1910 there were
only one hundred and fifty-six accidents as against six
hundred and twenty-nine in Leeds, a city of 446,000
population.

The reason for the better showing in Bradford is
due to the fact that the Tramways Department there
have narrow gangways placed on the sidewalks in the
centre of the city near to the point of departure of the
cars. Persons desiring to board a car must first get into
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line in this gangway and enter the car from the gang-
way in rotation.

The Department of Trade and Commerce are to be
commended in initiating this new work, for many new
problems are developing with the increase in population
in our Canadian cities. No doubt much valuable infor-
mation will be secured by the several Trade Commis-
sioners and placed at the disposal of those interested
through the medium of the Weekly Report.

—ea-———

CANADIAN NATIONAL EXHIBITION.

The Canadian National Exhibition promises as
usual to be finer than ever this year. As usual, every
inch of space has been taken for months in advance in
the Manufacturers’ Building, and Machinery Hall will
also be filled to overflowing. The latest labor and power-
saving machinery will there be seen in operation.

To the early visitor at the grounds, however, it
appears as if the exhibitors might be given more aid by
the Exhibition authorities. What Machinery Hall needs
is a new building equipped with travelling crane for
handling machinery quickly; also a solid, heavy floor
of concrete throughout the building. As it is, much
time, money and energy is wasted in placing the different
exhibits, while often the exhibitors are forced to spend
large sums to provide sound foundations in place of the
wooden floor at present there.

EDITORIAL COMMENT.

In a recent conversation Mr. J. G. Sing calls To-
ronto harbor the best harbor on the Lakes, and to a
great extent his statement is correct. The harbor is
safeguarded by a low sandbar, and the whole area of
the harbor lies outside the main shore line. This is an
important element in its favor, as no delay is occasioned
in making Toronto a port of call. In addition Mr. Sing
says that the harbor should be made to accommodate
vessels six hundred feet long and drawing twenty-eight
feet of water. This is true, for as soon as the Welland
Canal is finished such vessels, now to be found only on
the upper lakes, will be able to reach Lake Ontario, and
Toronto should be able to afford them harbor and dock-
ing privileges. The waten level in the harbor is now the
lowest it has ever been for the summer months in the
history of the port. The great need of the western
channel, now under construction, has become evident
through the present marked lowness of the water level.

L SRTRC SINE JRIRL

A form of tender for pipe sewers, as used by the
city of Hamilton, recently came to hand. In it we notice
that a deposit in cash or marked cheque to the order of
city treasurer for the sum of 25 per cent. of the amount
of work tendered for must accompany each and every
tender. As the usual deposit on tenders is from 2.5 to
10 per cent., it seems to us as if 25 per cent. was rather
heavy.

*.-% % *

“Please stop sending The Canadian Engineer to
my address as our public library receive it, and I can
read it there.”” The above is a copy of a letter received
at this office which will hardly need comment. It would
be interesting to follow the career of the writer for the
next few years. It will be meteoric, no doubt.




August 24, 1911~

THE CANADIAN ENGINEER

w
v
N

CHANGE OF EDITORS.

Mr. E. A. James, B.A.Sc., the Managing Editor of
The Canadian Engineer, severs his connection with the
Paper with this issue. Mr. James has been associated
with The Canadian Engineer in the capacity of editor
for the past three years, and during that time has de-
veloped a very wide acquaintanceship with the en-

MR. E. A. JAMES, Retiring Editor.

gineering profession of Canada. His work has been
uplifting, not only to the paper, but to the profession
4s a whole.

Mr. James, during the past year, has been doing
considerable engineering work, and this work has de.
Veloped to such an extent as to compel him to devote
IS whole time to it. He leaves to take up the duties
of Engineer of North Toronto and Engineer for the
Board of Highway Commissioners, York county.

Mr. T. H. Hogg, B.A.Sc., the new Managing
Editor, has been employed during the past two years
on the design and construction of the new works of the
Ontario Power Company at Niagara Falls.

MR. T. H. HOGC, New Editor.

He is an honor graduate of the University of To-
ronto in Civil Engineering of the class of 19o7.

—el
THE BACK RIVER, MONTREAL.

The fi.ld staff of the Provincial Board of Health has
‘ompleted the work of examining the Back River, and as a
'esult of the work of the analysts, under Mr. M. H. Mec-
Cready, it has been shown that the water of the river is
Unfit for human consumption in an unfiltered state.

The Montreal municipal council have had this source
‘®Xamined, Samples were obtained at various points on the
Tiver, and in all cases it has been found that the water is
More or less polluted, the greatest degree of impurity being
foung between Cartierville and Bordeaux, where all the
S.afnples taken show the presence of bacteria in various quan-
lties, ranging from 200 to 2,200 per C.C.

The heavy pollution met with is accounted for by the
fact that several municipalities in the neighborhcod have
SeWage outlets into the river. Montreal allows sewage from
S €nis ward to enter the river, whilst Bordeaux and

€ smaller municipalities also have outlets.
= Tke. sta‘ement of examinatiqn made of raw and filtered
€T in the Montreal municipal plant, the plant of the
Ontreal Water and Power Co., and the Beauharnois sterili-
czg:t‘f“ plant, show that the hypochlorite sterilizing process,
nued to bring forth good results during the month of

July. The analyses made by the provinc.al analysts, how-
ever, showed that the water supplied the citizens by the
municipal plant was far superior, from a point of view of
the absence of bacteria.

The comparative statements showing the number of
bacteria in raw and sterilized water are as follows :

Montreal Municipal Plant.
Raw water, Sterilized.

D G e b s A e s 1,850 5
R T Lo T AR A e S 203 11
Py =200 e e e 150 6
ANBSE e S it et onh cafs oidd 136 8
ARBUS ot i 8 110 14

Montreal Water and Power Company.

Raw water. Sterilized.

VRO e A bl e Ry 2,400 000
July fren e e L 1,360 155
by P20, N R, Ny 160 87
Julyasp o i o A 63 124
AOGUESEa el R e 250 104
AUGHSE G R 660 130
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Beauharnois Sterilizing Plant.

Raw water. Sterilized.

T T ARt R el 10 v
el 5 s e e A e oI 7
JrlyRirg it s e M T ot 368 8
TR e i v B e e e 104 7

WATER POWERS IN THE PORCUPINE AREA.*

The value of water powers has increased greatly in
recent years owing to the introduction of electricity and
long distance transmission of electrical energy. To-day
practically all water power developments may be classed as
hydro-electric. Hence it is easy to see the great possibilities
afforded by Ontario’s hinterland, which abounds in water
powers.

It is the intention in this article to refer only to those
water powers within easy radius of the Porcupine gold area.
The importance of such water powers in close proximity to
a mining camp does not call for further comment.

Crassy Falls,

On the Grassy river at the boundary line between the
townships of Price and Fripp there is a series of falls and
rapids, somewhat in the shape of a horseshoe, with a total
descent of 106 feet. A flume and pipe line cutting across
the horseshoe would be one-half mile in length. At low
water stages, without storage, the river will have a flow of
about 100 cubic feet per second. This 1is equivalent to
1,000 horse power.

Waiwatin Falls.

This falls is situated on the Mattagami river in the
northeast part of the towhship of Thorneloe. Like the
water power on the Grassy river, this is a series ot talls and
rapids anld of similar shape. For development purposes a

Part of Waiwatin Falls on Mattagami River:

flume and pipe line about 70 chains .long will be required.
The total fall under natural head is 116 feet, and the flow
400 cubic feet per second, at low stages, giving about 4,000,
horse power. The drainage area at this point on the river
is approximately 1,200 square miles.

*From Annual Report of Bureau of Mines, Ontario, for
1911.
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Surveys and plans for this development have been com-
pleted, although no machinery is on the ground. The trans-
mission line has been located on sand plains and jack pine
ridges for almost the entire distance, with the object of con-
structing either a wagon road or electric railway. The dam
required can be easily constructed. E. A. Wallberg has
leased this water power and under the conditions must de-
velop 4,000 horse power of electrical energy by September,
1912. The transmission line to the Hollinger mine is eleven
and one-half miles in length.

Sandy Falls.

Sandy Falls is located on the Mattagami river in con-
cessions IV. and V., Mountjoy., This water power consists
of a series of three falls with intervening rapids and swift
water. The upper part has been leased to the Porcupine
Power Company, while the lower part is wunder lease to
other parties. Under natural conditions the total descent

is 44 feet.

Active development work by the Porcupine Power Com-
pany has been carried on during the past winter, and the
company expects to supply electrical energy by early sum-
mer. Two electrical units of 1,500 horse power each are be-
ing installed. The transmission line from the power house
to the Hollinger mine is six miles in length. The right-of-
way, 132 feet in width, has been cleared of timber and a
pole line erected.

At Sandy Falls the natural head has b,ee‘n increased by
a dam/ which will eliminate all current from the river as far
upstream as Timmins Landing, or the mouth of Mountjoy
creek. This will allow the power plant to operate under an
effective head of 34 feet. Although the available head here
is much less than at Waiwatin the volume of water is
greater. The drainage area of the Mattagami river at Sandy
falls has been increased to about 2,500 square miles by the
additional territory supplying tributary feeders, namely,
Mountjoy creek and the Grassy and Redsucker rivers. Thus
without storage, a flow variously estimated from 8oo to 1,400
cubic feet per second will be obtained at low water stages.
I!akes near the head waters of the Mattagami can be dam-
med, thereby retaining flood waters to increase the flow at
low stage periods. Experience has shown that many of the
rivers of northern Ontario have an average flood discharge
of about twenty times the low water flow.

—_— - ———

MANUFACTURING CONCRETE PILES.
The following costs of manufacturing concrete piles are
taken from the Canal Record for August oth, 1911.

Ttems. Atlantic Division

April. May. June. Total.
Quantities—lineal feet. 10,002 5,004 5,760 21,666
Cement 1" Hid o e taki i $0.1024 $0.0828 $o.0760 - $o.0goo
SUOTHE 2 il oo E i i .0750 .1176 L1145 0971
Saiid i i A e RO .0178 .0255 .0080 .0173
Mixing A By e .0358 1157 L0512 .0617
Placingen s 5t el L ogad .0711 .0323 .0434
Reinforcements ...... .8584 7276 .6346 7734
2% 0 - TR R LS 1 .0022 .0344 .0786 .0729
Maintenance of equip-

TBTIE iy oy et oo s o 40083 .0054 L0114 0060
Plant=arbitrary. «..0v7. 1704 L1700 1700 A743
Division expense e R OLYA 0170 L0210 .0155

Total cost “::..i. $1.4111 - $1.3671  Pr1.1976 - P1.3525,,
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TESTING CLINKER CONCRETE.*
John Charles Davis,
Dean of College of Applied Science and Engineering, Mar-
quette University, Milwaukee, Wis.

For the last two months the writer, with the assistance
of Messrs. Collins, Kurtz, Miller and Steigerwald, of the
Junior Class, has been making some very interesting tests
On concrete and reinforced concrete. The work has not been
Carried far enough to give scientific results but the prac-
tical points have been fully demonstrated.

The material for these tests was Huron Portland cement
furnished by the Western Lime and Cement Co. ; clinker from
the Milwaukee Incinerator, furnished by Mr. S. E. Greeley
and gravel from the J. C. James gravel pits. The cement
has been tested in the regular laboratory and met all stand-
ard specifications. The gravel was fine and clean and for
test purposes it was screened thriugh a %-inch screen; that
Passing through being called sand and the remainder called
8ravel. The clinker is the product from the furnaces at the
New garage incinerator and results from the burnings of a

Fig. 1.

Mixture of garbage, refuse and ashes. It is a surprisingly
h.ard and strong product and very rough. It looks exactly
like the clinker from any furnace but it is not mixed with
ashes, This is due to the particular method employed in
bIlrning. Ordinarily. cinder concrete is supposed to average
ab‘ou‘t one-third the strength of gravel concrete, but this
Cllnker concrete was better than the gravel concrete made in
our laboratory,

When the tests were started it was the intention to in-
Vestigate the strength of reinforced clinker concrete as com-
Pareq with reinforced gravel concrete. Four clinker con-
S¥ete beams, with o mixtute of one part cement, two parts
Sand ang four parts clinker, were made and tested in the
3%,000-pound testing machine in the engineering laboratory.
Three of these were reinforced with a %-inch Kahn bar and
?rllle with. four 3¢-inch plain round bars. Each one was 0%

ches high by 6 inches wide and the steel placed 1% inches
fr9m the bottom. Two gravel concrete beams of a 1-2-4
Mixture were made so as to compare the clinker beams with
:nSt?n‘C.lard material.  Each of these was reinforced with
S sitoh Kahny bar and were 9% inches deep. One was
reilrilfzhes anq the other 7 inc}}es in width. {\11 the beams
Chete Iced with a Kahn bar failed by compression of the con-
™ allunder a central load of about 4,000 pounds, the span
Cases being 10 feet. It was very noticeable during

€ application of the load that the 'deflection of the beam

* . .
Marquette University Monthly.
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varied directly with the load up to the point of failure. Even
after the beam showed failure the load remained equal to
the breaking load for a deflection of about 2 inches, Figures
1 and 2 show a close picture of the ordinary crushing failure,
The material in the top of the beam appeared to crumble
away under the heavy compressive stress. Figure 3 shows
a detail of the beam reinforced, with plain round rods. This
is the typical shearing of diagonal tension failure, During
the application of the load the beam acted similar to the

Fig. 2.

others up to a larger load of 5,000 pounds, when the large
crack appeared suddenly.

The table shows a summary of the beam tests:

Material, Maximum load.
NI EEavelrli it fed T 10 Al s himed 4370
N Sstclinleoris o Skl - oo s utatila 3500
Nioswa > clintcer: oo Bs BRI i 3480
Nowselimleerigien s e ol sl e 4200
N2t elimdode s s, 43 bl i 5100
N 6 BT avel Frrie el o) e Sl 4000

To determine the actual strength of the concrete used in
the beams sets of 4-‘n. cubes were made and tested at 7 and

Fig. 3.

28 days. These tests show exact information which the
beams do not.

One set of six 1-2-4 clinker cubes averaged 700 pounds
per square at 7 days and 1120 at 28 days. Another set gave
an average of 915 pounds at 7 days and a third set gave 760
pounds at 7 days and 1519 pounds at 28 days.

These results are by no means complete enough to give
to the engineering profession absolute data for design, but
they are complete enough to make the following assertions :



e
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(1), the clinker concrete is better than the ordinary gravel
concrete; (z2), it is almost if not quite as good as the best
gravel concrete; (3), it is far superior to cinder concrete;
(4), if properly mixed it will give uniform results under
test; (5), it can be used to advantage in mass concrete; (6),
the tests have not been carried far enough to warrant its
use in reinforced concrete; (7), that the city of Milwaukee
can use this material for any of its concrete work and pro-
vide an income for the running of the garbage disposal
plant. Further tests are necessary to determing the mixture
of cement, sand and clinker which will give the maximum
strength for the same cost of materials.

CROSS-TIES.
The Forestry Branch of the Department of the Interior
has collected statistics with regard to the cross tie consump-
tion in Canada for 1910.

There were 9,213,062 cross ties purchased in 1910 by the
steam and electric roads of Canada at a cost of $3,535,228.
This is a decrease of 35 per cent. from the number purchased
in 1909. The average cost of these ties at the point of pur-
chase was 38 cents per tie. Three kinds of wood, cedar,
jack pine and hemlock furnished 77 per cent. ui all the ties
purchased. Cedar itself supplied 40 per cent. of the total
consumption and its use is increasing yearly in proportion to
other species. Oak, which makes an expensive tie, costing
74 cents each, was used principally by an United States com-
pany having mileage in Canada. Of the total number of
ties purchased, 70 per cent. were hewn ties. The only im-
portant species which has a majority of sawn ties, was oak.
Sawn ties cost on the average 36 cents per tie and hewn
ties cost three cents more. The steam railways used 95 per
cent. of all the ties and these ties cost them on an average
of 38 cents. The electric railways used 302,540 ties—an in-
crease of 183 per cent. over 1909. They paid for their ties
41 cents each. Although on the average they use smaller
ties, this excess of 3 cents in the cost is due not only to the
disadvantages incident to contracts for smaller quantities of
material but also to the fact that the electric roads are more
likely to purchase ties at points where the price includes
transportation charges.

B —

WASTE IN SPARE AUTOMOBILE TIRES.

Spare tires, which are not included in the equipment of
Franklin cars, the manufacturers claiming they are unnecd®-
sary to their form of construction, are the basis for a few
interesting figures submitted by an engineer of that company
as follows :

““Assuming that there are in round numbers 500,000 auto-
—~"Tes in the United States and that each one carries a
spare tire and that the cost of the average spare tire is $47,
the motoring public of this country has $23,500,000 tied up
in this form.

““And, assuming that the value of a spare tire depreciates
about one-half before it is placed in use, there is a dead loss
of $11,750,000.

“Again, if the average spare tire weighs 25 pounds, the
cars are carrying an unnecessary weight of 12,500,000 pounds.

“Further, if the average owner drive 500 hours a year at
20 miles an hour there is a total yearly waste of 4,337,000
horse power in carrying the spare tires.” ’

Volume 2r1.

SIXTY-TON TEST ON CONCRETE PILE.

The following test on a concrete pile was made during
the course of last year by Lockwood, Greene & Co., of Bos.
ton, on a S.m_.lex concrete pile driven at'the New Print
Works of the Pacific Mills by-the New England Foundaton
Co., the contractors. - Although the duration of the test was

two months, and the local 6o tons for more than one month, -

the settlement recorded was practically negligible. It should
be noted that the pile was driven in the spring of the year
when the ground was moist and cold, causing the concrete to
set comparatively slowly.

The figures have added value, as data on this subject is
extremely scarce, principaily due to the fact that there is
not usually an opportunity for testing a pile which will see
actual service. However, conditions at the Pacific Mills are
such that a complete test was possible. Since the methods
employed in the tests were carefully arranged and all read-
ings made and checked by two engincers of an unprejudiced
firm, the data is absolutely reliable. The conditions of the
tests were wo.s2 than would be set in general practice and
it should ke remarked here that the pile selected for the test
was one that did not look as fit as the others.

The general method used in the simplex system con-
sists in driving to a suitable bearing, under a drop hammer,
operated in a substantially rigged pile driver frame, a 16 in.
diameter, 3 in. thick hollow cylindrical steel tube or form to
the lower end of which is fitted loosely with a conical cast
iron point. As practically the entire energy of the hammer
is delivered to the point full value is given to the penetr.a-
tion, equal compression to the soil all the way down, and
developing the full bearing valve of the soil, from top to
point. Upon reaching the required depth the form is filled
with soft concrete, by means of drop bottom buckets, to a
sufficient height and quantity to fill the pile hole to proper
level. The form is then pulled out, leaving the point in the
ground, the concrete being forced down and out by its own
weight, thereby completely filling the hole to its compacted
wall. ' The concrete is always placed before the removal of
the form, no shell being left in the ground.

The pile under test was driven on the banks of the Ner-
rimac River through a stratum of gravel which is filled with
water. In order to keep the water out of the tube while it
was being filled with concrete, a coil of olled jute was placed
between the cast iron point of the pile and the steel tube.

To obtain an even bearing area for the load, the pile was
cut off, capped and then surmounted by an iron plate upon
which were balanced 8 in. x 16 in. timkers over which were
placed similar timbers at right angles. The platform was
then erscted to support the brick wall.

By countinz three different piles of one hundred bricks
each the average weight per brick was found to be 5.18 lbs.
Every part of the platform and all materials supporting the
brick load were carefully weighed previously and found to
weigh 3456 lbs.

Readings were obtained by means of a piece of 1% in.
gas pipe 17 fi.. long placed upon the iron plate between the
timbers and by referring to a nail head placed in the river
wall nearer the pile and assumed as zero. Readings were
taken daily at nearly the same hour, corrections of tempera-
ture for above gas pipe being made after June 2nd. Ob-
servatons were recored by one engineer of Lockwood,
Greene & Company aud checked by another of the same
firm, both rcadings being kept.

The test Legun on May 13th which was ten days after
the p’le was driven. A load of 30 tons was applied on the
14th and this was not changed until May 19th, the difference
of readings being .006. On the later date 15 more tons were
applied, making the lcad 45 tons. On the 8th of June the
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load was finally increased to 6o tons, and this was left until
July 14th. The total variation for May 14th to July 14th,
When the test was closed, was .o12 which was the apparent
Settlement. Below is the data on driving and the readings
taken from June 8th to July 14th with a load of 6o tons.

Data on Driving.

DiameterSorpileilie vl miur Ui 16 in.

Fength kot iniliy e el Lol Tgeft. Ziin:
Hammer weight ...................... 3300

Do RoF i hanimeriies o dhias LS 8 ft.
Penetration in last 8 blows .......... 13 1in.
INUTOBET Ofd blamwss o W we Tl 3c0.

‘Concrete mixture ........o..iiloooin. NI 2% s

Date of driving, ..., ol i May 3rd, 1910.
pliestms tartadity: B R i T B e S iy May 13th, 1910.

Elevation Taken on Concrete Pile Test: at Pacific Mill’s New
Plant, So. Lawrence—Load 60 Tons.

Date.  Elevation. Date. Elevation
I910. 1910
June 3 3.619 (windy) June 27 3.6112
9 3.610. 28 3.6197
12 3.6189 Clto 3.6186
13 3.6175 30 3.6135 (windy)
I4 3.6163 July 1 3.6175
I5 3.6167 2 3.6180
16 3.6152 e 3.6104
17 3.615 6 3.6189
18 3.6145 7 3.6165 pile
20 3.6154 8 3.6183 driver
21 3.6146 9 3.6206 working
22 3.6161 10 3.6207 nearby
23 3.6114 T 3.6205 (windy)
24 3.6188 12 3.6186
25 3.6162 13 3.6214
14 3.6160
—_———-—————

RESULTS OF INVESTIGATION OF STRESSES IN
LOCUST STREET BRIDGE AT DES
MOINES, IOWA.*

By C. E. Coodin, C.E.

il The Locust street bridge in Des Moines is a five-span re-

11:0“38(1 concrete arch structure across the Des Moines river.
€0ns.sts of a y2-foot, an 82-foot, a 92-foot, an 82-foot, and

2 72-fog- Span in consecutive order.

On making a personal inspection of the bridge as it now

2 ds it was found that there was a fine transverse crack

1 the under side of the arch ring near the crown in each of
¢ 72-foot spans, We were unable to inspect the 82-foot and

920 t s3ans, ;

th TO account for the cracks it was decided to investigate
~ STesses in the bridge.

g In figuring the stresses the dead weight of the earth
n

Con,

percrete 50 pounds per cubic foot. A live load of 150 pounds

fquare foot was used.

egre];(s?mperature stresses were figured for a range of 4o
taken sach way from the mean. A range of 40 degrees vs:*as
temperaL ecau%e the results of actual x.neasurex.ne.n.ts of the
o'le "UICS in a concrete arch, made in the vicinity of the

8¢, indicat-q (b the range was at least that much, and

a it #
tle I0%e in some cases.

*
The Towa Engineer.

& Was assumed to be 100 pounds per cubic foot and of
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Rib skLoriening stresses were also calcula‘ed. The maxi-
mum s.resscs were as foliows:

72-FOOT SPANS

Point Compression in Concrete Tension in Steel
BEeR=1 1 nte 1300 lbs. per sq. in. 54000 lbs. per sq. in.
Br-R=g .04 1150 lbs. per sq. in. 49000 lbs. per sq. in.
Bi-R-6 ...... 500 Ibs. per sq. in. 10000 lbs. per sq. in.
Bi-R-Spr .... 315 lbs. per sq. in. 15500 lbs. per sq. in.

82-FOOT SPANS

Point Compression in Concrete Tension in Steel
Bl o 1250 Ibs. per sq. 1n. 44000 lbs. per sq. in
Bi-R=a 2w 1100 lbs. per sq. in. 39500 lbs. per sq. in.
Bi-R-6 ...... 550 lbs. per sq. in. 7500 lbs. per sq. in.
B1-R-Spr 335 lks. per sq. in. 15000 lbs. per sq. in.

92-FOOT SPANS

Point ‘Compression in Concrete Tension in Steel
Ba-Rarlelovs 1390 lbs. per sq. in. 56000 lbs. per sq. in.
Bi-Rogat vt 1250 lbs. per sq. in. 49000 lbs. per sq. in.
Bi-R-6 1. 550 lbs. per sq. in. 9ooo lbs. per sq. in.
Bi-R-Spr .... 400 lks. per sq. in. 32000 lbs. per sq. in.

Br equals load on right half,

B2 equals full live load.

B3 equals live load ¥%-%4 point.

R equals right. 1-3-6, etc., are points of application of
loads, numbering from zero at the crown of the arch to No.
8, left and right. Spr. equals springing.

From the table of stresses it will be seen that, under
the assumed loadlngé and temperature stresses, in the 72-
foot spans the steel is stressed up to 54000 pounds per

* square inch, and tne concrete up to 1300 pounds per square

inch.

As the working stress in steel is usually taken as 16000
pounds per square inch and in concrete from 6oo to 800
pounds per square in, according to the ‘‘elastic theory,” the
structure is much too lizht for the loading and temperature
variation assumed.

As the cracks were found at the same points as the com-
puted h gh suesses, the correctness of the range of tempera-
ture us:d and that of the ‘““clastic theory’’ followed in the
computation are evidently confirmed.

Whle there is much talk against the ‘‘elastic theory,”
mainly on the part of contractors who wish to build light
bridges, it is generally found that when bridges are de-
signed according to the theory they prove safe and sub-
stantial, when a sufficient range of temperature is used in
the computations.

—_—earo————

WATER POWER ON THE DANUBE.

Two great projects for employing water power for the
generation of electric power are now under consideration in -
Hungary and Croatia. One, due to Albert Bass & Company,
of Basel, is to use the Danube in its flow from Pressburg to
Raab, a distance of about 40 miles in West Hungary. A
navigable canal is to be dug for navigation and irrigation
and three reservoirs are to be made, at Pressburg, Wiesel-
burg and Raab, respectively, to supply 40,000 h.p. for
driving dynamos. The total cost will be nearly two millions
sterling. The other proposal is to utilize water power at
Zeng on the Adriatic coast of Croatia. Here from 60,000
to 80,000 h.p. can be got to supply Fiume and the rest of
the Austrian coast with light and power, and especially for
railway traction. The cost of this larger undertaking would
approach £4,000,000.
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COST OF WELL SINKING.*

No other information connected with well sinking is so
hard to obtain or, when obtained, is of so little general
value as that relating to cost. In regions where many wells
of a particular class have Leen sunk figures of cost may be
fairly reliable; but where underground conditions aré not
so well known such information is more indefinite and is
often withheld by drillers or contractors for business reasons.

The cost of sinking wells is determined chiefly by
economic conditions, including cost of labor, material and
‘ransportation; by the size and depth of the well; by the
character of the material penetrated, and Lty the method of
drilling employed.

If a well is sunk in a rather inaccessible locality, where
fuel is) scarce and labor is high, the cost will, of course, be
much greater than that of a well sunk by the same method
through similar formations in localities where labor and
material are cheaper and transportation charges are less.

Increase in diameter of the hole not only increases the
cost of sinking because of the additional material that must
be removed, but it demands larger and more expensive
tools and more power to operate them. The cost of each
foot drilled increases rapidly with the depth, for more time
is lost in changing the tools and cleaning the hole, and pro-
gress is slower because of the decreased speed at which
the tools must be operated. Greater labor and ingenuity are
also invoived in recovering lost tools and overcoming other
difficulties.

The rate at which sinking proceeds determines the time
required to complete a well, and hence it is an important
factor in the total cost. The rate of drilling depends both
on the material penetrated and the method of sinking em-
ployed. Driling advances much slower in hard, tough rock
than-in more friable material, and even in plastic clays it
is slow, as the material is difficult to penetrate. Quicksands
also may cause troukble in some wells. With auger or jet-
ting outfits, however, quicksands can be much more easily
and cheaply penetrated than with other outfits.

As the size of the parts and the number of accessory
tools for the various rigs depend on the size of the hole to
be sunk and the conditions to be met, the figures of cost
here presented for the various outfits must be regarded only
as approximating the price of the more usual outfits at or
near supply points.

Standard method.—The regular standard outfit, includ-
ing rig, power and tools, in the Pennsylvania oil fields costs
from $1,700 to $3,000 or more. A 72-foot derrick with
reels and iron-work costs $600 to $750. The boiler employ-
ed varies from 15 to 40 horsepower and the engine from 12
to 30 horsepower, the size depending on the depth to be
drilled ; the two cost between $600 and $goo. The necessary
tools usually cost about $500, though fishing tools and
other extras may involve an aggregate expend.ture for the
outfit of as much as $4,000.

The average cost of oil-well casing ranges from 4o to
50 cents a foot for 4-inch to about $2 a foot for 12-inch,
though the price varies with the iron market and with the
freight charges.

In the Gains oil field of northern Pennsylvania, where
drilling sometimes proceeds at the rate of 70 feet in twenty-
four hours, through shales and shaly sandstones and lime-
stones, drilling is done: by contract at about 65 cents a foot,
the cost of casing being additional,

*From Water Supply Paper No. 257 of the U.S. Geo-
logical Survey.
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In the Coalinga oil district in (California, where water
has to be purchased and forms an extra item of expense,
the average cost of a 4,000-foot well has been estimated at
$7,500, divided as follows: Labor and water, $1,500; cas-
ing, $2,500; outfit, $3,500. Many of the deep wells in this
district, which start with a casing 113 inches in diameter,
greatly exceed this average cost, however.

In the Summerland oil district of California wells 6 or
8 inches in diameter at the top and about 250 feet deep are
put down at a cost of akout 85 cents a foot for drilling only

Portabie rigs.—Portable rigs are much used for drilling
water wells 4 or 6 inches in diameter. A machine capable
of drilling to a depth of 1,000 feet costs about $1,100 with
nontraction power and about $1,400 with traction power.
The tools for such a machine, exclusive of cables, cost $400
to $500 additional.  Lighter machines, with a capacity of
about 300 feet, cost about $700 with power, this amount be-
ing about equally divided between the machine and the
engine and Loiler. Tools and cable for such a machine
cost $200 to $25¢ more.

The rate of drilling with portable outfits varies. In
shale, soft sandstone and similar materials 30 to 50 feet a
day is a common record; in hard sandstone, 15 to 25 feet
a day, and in clay and other unconsolidated material, 75 to
100 feet a day is a fair average.

The cost of drilling wells varies from 10 to 15 cents a
foot in the softer materials to $1 or more a foot in hard
rock. In the northern Mississippi Valley 4-inch and 6-inch
wells in shale and limestone cost 50 cents to $1 a foot for
drilling only; in quartzite the cost runs up to $3 and $4 a
foot.

In the hard, tough lava of eastern Washington, where
in some wells only 2 or 3 feet a day can be drilled, the
drillers. charge $2.25 to $3 a foot, fuel and toard being
furnished them.

The portable rig has been used in drilling shallow holes
of small diameter for blasting or exploration purposes at a
cost as low as 8 cents a foot. .

Pole-tool method.—The figures of cost given above also
apply approximately to wells drilled with Canadian pole-tool
nutfits, for the chief advantage of the use of the pole-too!
outfi: in some parts of the country is its adaptability to
drilling wet holes,

Self-clcaning or hollow-rod method.—Hollow-rod tools
are often used with a portable machine Luilt for cable tools,
the rods and other extras costing $150 to $250 for a capac-
ity of 250 feet. Additional rods cost 25 cents to $1 a foot.
depending on their quality. The common sizes are 1 to 2%
inches in diameter.

Machines built especially for hollow-rod tools, complete
with horsepower attachment, tools and 100 feet of rods, cost
from $225 for z-inch outfits to $325 for s-inch outfits. The
price for a machine with a 5 or 6 horsepower engine and
boiler ranges from $650 to $80o0.

The cost of drilling with hollow-rod tools does not dif-
fer greatly from that with small portable cable rigs under
similar conditions, but no specific figures are at hand. It
is, however, usually 20 to 30 cents a foot, without casing.

California or stovepipe Method.—Concerning the Cali-
fornia or stovepipe method of well sinking, the folowing
figures have been published. The machinery and power
cost $1,500 to $1,800 and the tools and accessories $500 OF
more additional, and a pair of hydraulic jacks cost $250.
The following takles show approximately the cost of sink-
ing wells by this method and the cost of stovepipe casing:
The latter cost, of course, varies with the price of steel:—
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Cost Per Foot of Drilling Wells by the California or Stove-
pipe Method.

4-in. 5-in. 6-in. 7-in. 3-in. 9%.in. 10-in.

FIrst100 feet.........8030 030 { #35 ) gogp { $0.40- $0.00- jos0es
Additipnal for each 50- 25 2-{ .20- .20- .20- .20- 35
Ootincreaseindepth *<° L .30 35 .35 .35 y

Cost of Riveted Steel Well Casing in 2-Foot Joints.
Di:len‘le- Gauge. Price per Diame- Gauge. P;ice per Diame- Gauge. Priceper
r

foot. ter. oot ter. foot
Inches. Inches. Inches.

4 16 $0.32 7. 16 $0.48 9% 14 $0.75
4 14 .38 7 14 55 9% 12 .94
5 16 .35 8 16 55 10 16 68
5 14 .43 8 14 64 10 14 78
6 16 42 8 12 78 10 12 98
6 14 .50 9% 16 65

At the prices given in the preceding tables a 6-inch well
500 feet deep, with casing, would cost between $750 and
$1,00, assuming that the initial diameter is maintained all
the way down.

The average rate of sinking wells by this method is 40
to 50 feet in a 10-hour day.

Hydraulic rotary method. The hydraulic rotary method
Of.dril.ing, like the standard method, requires heavy ma-
chinery, and the cost of the outfit is consequently high. In
the Beaumont field of Texas the derrick costs about $123,
and the machinery, including two kLoilers and two pumps,
€osts about $3,600. For wells approximately 3,000 feet
deep 3 30 to 40 horsepower boiler, 10% by 12-inch single-
<ylinder engine, and duplex pumps, with cylinders 10 by 5
by 12 inches, are commonly used.

. Water wells 400 to 1,000 feet deep and 6 to 8 inches in

diameter have been put down in southern Arkansas with
ihY'drauIic rotary outfits for $2.50 to $5 a foot, including cas-
ng.

_ In the Beaumont ojl field of Texas the contract rate for
Sinking by this method has averaged $4 to $4.50 a foot,
Including casing. In this region it takes about two months
to drill 5 we 800 to 1,000 feet deep.

Jetting method.—No figures are at hand as to the cost
etting machines, but as the main parts of the outfit are

a small derrick and a force pump the apparatus is not ex-
Pensiye,

of j

In southern Arkansas 4-inch wells have been jetted
do“,’n to a depth of 400 feet at a cost of $1 a foot without
Casing; in Louisiana smaller wells have been sunk at an
average cost of 39 cents a foot. In the Coachella Valley,
0 southeastern California, 4-inch wells are sunk and cased

¥ contract to depths of 500 and 600 feet for $1 a foot. In
;!}]ledFoaStal plain of southern California wells 2 to 4 inches
thi lameter and usually less than 100 feet deep are S}lnk by
'S method for 30 to 40 cents a foot, the cost of casing be-
g additiona]. i

Core drills.—Core drills are made in a number of sizes,
M hand-power machines of 3o00-foot capacity to electric

Steam driven machines capable of boring to depths of
»0Co feet,

To
or

o I‘A hand-power drill with accessories and 200 feet of rods,
'Sted at aboyt $600, and a more powerful machine, with
SSories and 2,000 feet of rods, is quoted at approximate-
y $S,Soo,

In 1906 the market price of carbons was $85 to $9o a

acce

Car ¥ 3

o) W Bince 8 stones weighing 1 to 4 carats apiece are

requu'ed for each bit the hits may cost as much as all the
St of the outft,

averar;ie Wear on carbons is usually 30 to 8o cents a foot,

Cost of r:ig‘3o. 5 40 cents in moderately har.d rock. The'total

€ondjtj rilling in moderately hard material under ordinary

e 08 }mveA been $1.50 to $2.50 a foot for holes 1% to
4 Inches ip, diameter,

.
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Records of rates of drilling show an average in chert
and quartz of 75 to 8o feet for a week of 6o hours; in basalt,
sandstone, slate, and diakase, about 100 feet; and in lime-
stone 150 to 200 feet.

It is claimed that the cost of drilling with calyx and
shot bits is less than that with a diamond bit under the same
conditions, and that cores of larger diameter are obtained.

When chilled shot are used, the consumption is one-
quarter to three-quarters of a pound for each foot drilled in
soft rock, and 175 to 4 pounds in hard material.

Augers.—Hand augers to be used with common water
pipe as extension rods are on the market, and range in price
from about $5 for 2-inch augers to $40 or $s50 for 10 and
12-inch sizes. Horsepower machines capable of boring wells
100 feet deep and 4o inches in diameter are listed at akout
$200.

Water wells 3 or 4 inches in diameter can be bhored
with hand augers at a cost of 25 to 35 cents a foot without
casing; wells 6 inches in diameter have been sunk at a cost
of about 50 cents a foot. With the Arkansas clay auger,
using horsepower, wells are put down at a cost of 12% to
40 cents a foot.

Driven Wells.—The cost of driven wells consist mainly
in the outlay for drive point and strainer, pipe, and suc-
tion pump. The driving itself does not require expensive
machinery nor skilled labor.

A 1%-inch drive point and screen costs about $2.50;
25 feet of 124-inch pipe, about $3; and a pitcher pump, about
$5; so that the cost of small driven wells should not ke
more than $r15.

—_——-—

ASBESTOS MINES.

The mines of Canada to-day produce the major portion
of the asbestos used in the industrial world. For six de-
cades or more it was known that Canada possessed this
mineral, but the fact was not considered of commercial im-
portance. In 1877 a farmer discovered deposits of consider-
able area and the first real mine began operations shortly
afterward. It is said that the enterprise was a paying one
from the start. Asbestos was first mined in ITtaly, and prior
to 1880 it was the only country that produced it at a com-
mercial profit. The Italian asbestos is very silky in appear-
ance and gray or brown in color, Often the fibres are sev-
eral feet in length.

—_————-a>e— ——

The Panama Railroad Company has received 8,000 hard-
wood ties for use on its permanent line. These ties are pur-
chased in Columbia and are shipped via the Royal Mail
Steam Packet Company’s vessels from the ports of Savanilla
and Barranquilla. The majority of the ties are hewn from
guaiacum, or lignum vitae, but three other classes of hard-
wood are accepted, namely, polvillo, corteza and balsamo.
On account of the hardness of the wood, the ties have to be
bored for the spike. A special tie-boring and gaining ma-
chine is used, which adzes two parallel faces to form the seat
for the tie plate, and bores a hole to receive the spike. A
patent tie plate and screw spike are used. This equipment
holds the rails to absolute gauge, and guards against a tend-
ency for the rails to spread. A good many of the soft wood
ties on the permanent track between Panama and Corozal
have been replaced with hardwood, and the same equipment
has been extended to other sections of the permanent, or

relocated line, where go-pound rails are being laid.
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METHODS AND COST OF STRIPPING WITH
STEAM SHOVELS IN UTAH.*

The Utah Copper Company owns 380 ac.es ot ground
which was first exploited for the ore by underground methods,
but when the extent of the deposits were satisfactorily prov-
ed the underground method was abandoned and the tract 1s
being stripped by steam shovels. A section through the ore,
shown by Fig. 1, illustrates the lay of the land and at once
shows the adaptability of the bench method of working
steam shovels,

The average thickness of the cap is 70 ft., representing
about 115,000 cu. yds. per acre to be removed. Assuming
that the cap weighs 2 tons per cu. yd., as has been ascer-
tained in other similar deposits, the cost of stripping during
the year 19og was 35.2 cts. per <u, yd. or, allowing for all
expense such as railway construction and dumping rights,
53.1 cts. per cu. yd. The great elevation of the upper por-
tion of the deposit has made necessary the construction of

Volume 2z1.

The shovels used on the work are 2 Marion (model g5),
2 American, 2 Marion (model 60 with 2%-yd. dippers), the
remainder being Marion Model g1, with 3%-yd. dippers.
There are 24 shovels on the work and allowing for those
laid up for repairs there is an average of 20 in continual
operation, The narrow guage cars used on the upper levels
are 4 cu. yds. capacity, but the standard guage cars used be-
low are the standard type of steel cars, with two way dump,
and a; capacity of 12 cu. yds.

Churn drills are used'for both prospecting and mining.
Four of these are Star machines and the rest Keystone, six
being used for each class of ‘work. The rock is compara-
tively soft and the shattered condition makes it difficult to
get a good core and therefore core drills are not satisfactory.
The bits used vary from 4 to 12 ins., 6-in. bits being used
for the blast holes. The Star machines, which are the
heavier of the two used, have 16 h.p. engines with 8x8-in.
cylinders and are adjustable crank, usually run with an 18-
in. stroke. The weight of the tool on Star drills is about
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Fig. 1—Section Showing Ore Body, and Bench Method of
Stripping.

narrow gauge tracks for handling the material, this being the
item represented as railway construction.

The vertical distance from the lowest point in the can-
yon to the highest point of the work is 1,850 ft. This is
divided into 22 bhenches on most of which the work is in
progress. The lowest bench, which is above the portion
called the pit, is 240 ft. high. The remaining benches are
each 75 ft. high, except some at the top, which were started
by another company, and which are 6o ft. high. The 240
ft. bench is all in ore, which is of a uniform grade so that
it can be worked to a greater height than is customary.

*Abstract from an article by L. A. Palmer in the ‘“Min-
ing Magazine.”’

2,000 lbs. and on the Keystones about half as much. Two
men are employed to a drill, an engineer and a driller, and
one of the heavier machines will drill 15 to 25 ft. in a 10-hr.
shift.

For blasting the holes are put down § ft. lower than the
bank with a burden varied to suit the height of the bank
and the nature of the ground, 30 to 35 ft. at the bottom be-
ing a fair average. A 6-in. bit is used. Each hole is cased
to a depth of 20 ft. in starting and if the sides show. a ten-
dency to crumble the casing is extended to full depth. When
a hole is complete it is sprung with 35 per cent. dynamite.
The seamy and uneven nature of the ground gives the drill
a tendency to drift and this causes the hole to break with
a wide toe.

— -

COINAGE IN JULY.

Coinage executed at the mints of the United States dur-
ing the month of July, 1911, was as follows:

Silver— Pieces. Value.
IRMEs © | fos dweste 2 a i, 850,000 $ 85,000
Total sttverr Lol s taae 850,000 85,000

Bronze— i
M Ot e 1 n Tebeio atha 12,120,000 121,200
HOtal ~DUINOL  ots'd wlova siibrels 12,120,000 121,200

Lotal, COIRAZE . v vjuieins 12,070,000 $206,200

Coinage for government Philippine Islands: One cen-

tavos, 800,000 pieces, value 8,000 pesos,

STREET OILING IN MADISON, WIS.

Oiling streets has been successfully employed in Madi-
son, Wis., for the past two years. This year nearly every
macadam street in the city has received a coat of heavy
asphalt oil. The oil while in the tank car is heated to 150°
to 170° by steam from a traction engine, and distributed by
a cart with an auxiliary reservoir in the rear and six per-
forated pipes. Before distributing the oil, all dust is swept
against the curb by hand brooms. After oiling, traffic is
kept off for five to seven days and the roadway covered with
sand or stone screenings. The cost last year averaged 2.2
" cts. per sq. yd.
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CANADIAN PACIFIC RAILWAY'S EARNINGS

While the meeting of the Directors of the Canadian
Pacific Railway last Monday was not productive of news in
the direction of increased dividends, new capital stock issues
OT action of a similar character which ‘the market ‘“bulls’”’
have been predicting for a considerable time, a definite State-
ment regarding the earnings was made after the meeting.

The most essential items concerning the earnings for
the fiscal year ended June 30th are that after payment of all
divi:l(nds, nearly $r12,000,000 is carried forward as a surplus
frem raillway and steamship earnings, besides which there
is the sum of $6,500,000 special income from land sales and
Other assets, making a net surplus of $18,806,615 carried
forwar. » Oor over $1,500,000 per month.

The net earnings for the first time exceeded $100,000,000.
1 In this year’s report appeared an item ‘Special
Icome from interest on land sales and from extraneous as-
Sets not included in the above, $6,602,205.”” No correspond-
g item appears in the report for the year ended June 3oth,
1910, but a list given in the report which would seem to cor-
TeSpond thereto amounted to a total of $2,426,477. This
ltem was accordingly used in the above table although the
large increase in the corresponding figures for last year
Would require more explanation than appears on the surface.
The net result is the essential item after all. After paying
all dividends and making allowance for depreciation and
Various special charges the surplus carried forward is $18,-
475,447, or $4,578,832 more than the previous year being an
Increase, a5 compared with the previous year of 33 per cent.

This is a splendid showing, more especially in view of the
fact that last year’s crop was considerably smaller than was
at first hoped, and also in view of the fact that many of
the American railroads showed a considerakble shrinkage in
€arnings as compared with the previous year. After paying
all charges and dividends and after making allowance for
(]epreCiation, etc., the company has been able to carry for-
Ward o surplus, over and above all charges, of one and a
half million dollars per month. The fact that the Western
€Tp this season is fully 75 per cent. greater than a year ago
Will exercise its influence on the earnings of the company
for the current year and the company will be able to show
Stll greater earnings than those mentioned above.

e e
RAILROAD AND COMPANY EARNINGS.

The following are the railway earnings for the week
0ded August 7th:—

1910. IQIT. Increase.

R Ny $2,065,000 $2,272,000 $207,000
C'N'R- ............ 248,200 332,550 - 84,350
Halifay Electric Ry, .. 5,071 5,641 570
* & N.0. Railway .. 23,086 35,802 11,816

The tota] earnings of the Calgary Street Railway for
Y Were $39,147, an increase over last year of $16,000.
ti::tal Oberating expenses were $15,187, and after_the addi-
O of the interest and sinking fund and the contingent ac-
;°unt;_there was still a profit of $16,730. The proportion of
Perating expenses to revenue is decreasing, as the cost this
Year was 38 per cent., while last year it was 40 per cent.

© Dumber of passengers carried was 010,325.
direqfe Granq Trunk Rail‘w.ay’s surplus is £263,000. The
preferrrs Promise a full dividend on the first and second
estered StOC}(S,' carrying forward about ,{11,.700.' The Great
‘lg‘ustn deficit is £31,462, owing to the strike in July and

»> I910. Tt has been decided to carry the balarce for-

to next year,

T
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COMPARATIVE COSTS OF SEWAGE
PURIFICATION.

The annual reports of Matthew Gault, Superintendent of
Sewers for the City of Worcester, Mass., contain interesting
and valuable data on the methods and cost of purifying sew-
age in that city. The data given in this article are compiled
from the last two annual reports.

The purification of sewage involves three distinct prob-
lems, viz.: (1) The removal and disposal of the suspended
matters; (2) the oxidation of the dissolved organic matters,
so that the efluent shall be non-putrescible ; and (3) the dis-
infection of this effluent, so as to render it free from patho-
genic germs. The extent of the purification required in any
given case depends upon local conditions.

The City of Worcester is required, by statute, to ‘“remove
from its sewage, before it is discharged into the Blackstone
River, the offensive and polluting properties and substances
therein, so that after its discharge into said river, either di-
rectly or through its tributaries, it shall not create a nuisance
or endanger the public health.”’

The first problem, the removal and disposal of the sus-
pended matters, was effectively solved by the adoption of
chemical precipitation and sludge pressing, the sludge-cake
being used, mainly, for filling up a large swampy area.

As time went on it became apparent that, under existing
conditions, the removal of suspended matters alone was not
satisfying all of the requirements. Accordingly, steps were
taken towards the solution of the second problem, the oxi-
dation of the dissolved organic matters, by providing inter-
mittent sand filters.

The area now available for this purpose, January 1, 1911,
amounts to nearly 75 acres. Upon this area it is possible to
treat an average of 40 per cent. of the organic matter of the
entire sewage with very satisfactory results.

While it will probably never be essential at Worcester to
take the final step of sterilization of the sewage effluent, it
will undoubtedly be necessary to continue to provide means
for the bacterial purification of the sewage.

The population of Worcester by the census of 1910 was
146,000. The estimated population using the sewerage Sys-
tem was 136,000.

The disposal works consist of sedimentation and chemi-
cal precipitation tanks, intermittent sand filters, and small
sprinkler filters installed for experimental purposes. The
quantity of sewage received at the purification works during
1910 averaged 14,570,000 gals. per day. Practically all the
sewage was passed through the grit chambers, which col-
lected a total of 565 cu. yds. of deposit, or approximately o.17
cu. yd. per million gals. of sewage. This deposit was hauled
to a nearby gravel pit.

The strongest sewage is selected for sand filtration up to
th: capacity of the area provided. The remainder is treated
by chemical precipitation, with the exception of a relatively
small amount applied to the sprinkler filters. The quantity
of sewage treated in each way during 1910 is as follows :—

Million Gallons. Per cent.
Total. Daily.  of total.

Chemical precipifation ... 3,580 0.81 67.3
Sapd Blteation, ...\ .00 1,722 4.72 32.4
Experimental sprinkler fil-

TS e s e e (e R 15 0.04 0.3

Chemical precipitation required the use of 989 lbs. per
million gals. of sewage treated. The results of this treat-
ment, measured by albuminoid ammonia, show a removal of
77.8 per cent. of the suspended organic matter. The sludge
from chemical precipitation, amounting to 15,046,000 gals.,
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was pressed and 13,é17 tons of cake were formed, which were
hauled by motor car to a sludge dump.

The area of sand filters available in 1910 was 64.7 acres,
and the quantity applied averaged 73,000 gals. per acre per
day. Preliminary to filtration the crude sewage is passed
through a tank which provides a period of about 30 minutes
for sedimentation. From the tank there was removed
6,850,000 gals. of sludge containing 1,071 tons of dry solid
matter. This sludge was pumped to the sludge-beds.

The total purification affected by this treatment in terms
of albuminoids ammonia amounts to 87.3 per cent. of the
total organic matter and 64.4 per cent. of the dissolved or-
ganic matter.

The deposit removed from the surface of the beds has
amounted to 17,155 cu. yds., which is equivalent to 265 cu.
yds. per acre and 10.0 cu. yds. per million gallons of sewage
filtered. The cost of cleaning was approximately $4,700, or
27.4 cents per cu. yd.

Before the sewage flows upon the beds it passes through
a grit chamber 4o ft. long by 10 ft. wide, by 10 ft. deep, and
thence through a settling tank 167 long, by 40 ft. wide, by 7
ft. deep. The sewage is applied to the beds at a rate such
that a bed is from 2 to 6 hrs. in filling. Each bed is used 1
to 4 times weekly.

The surface of the beds is raked occasionally with a wire-

tooth horse weeder which loosens up the top half inch of the
filter media. The deposit on the surface of the beds is raked

Volume 2..

up into small piles about 4 ft. apart in the fall, and these
piles are left in the beds during the winter to assist in hold-
ing up the ice. The deposit is again raked up in piles in the
spring and at that time the deposit is removed from the beds.

Table I. gives the cost of maintaining the Worcester
sewage disposal works from 18go to 1910, inclusive. Table IT.
gives the results of sludge pressing from 1899 to 1910, in-
clusive.

TABLE I.—COST OF MAINTAINING SEWAGE DISPOSAL

PLANT.
Cost Cost
Amt. of sewage per mil. per

Year treated in gals Cost gals. Pop. capita
1800t : 301,000,000 $47,019.60 P122.55 84,655 $o.56
TSR R R e 1,705,000,000  24,103.23 13.43. 02,870 0.26
i o il 5,840,000,000  43,264.23 7.41 102,400 ©.42
1G08 .ok oo 5,615,000,000  49,226.52 8.77 138,000 0.36
(0o 0 .. 5,265,000,000 40,802.31 0.48 142,200 0.35
IQTO: S raraiote 5,317,000,000  40,008.67 0.39 145,086 0.34

Note.—The costs here given represent the net cost of
maintenance, but do not include expenses for litigation and
land damages. The costs for 1895-1899 include considerable
money spent on construction, but which cannot be separated
from maintenance charges because both items were kept in
the same account. This is also true for the figures given for
1890o. The total population is estimated on the basis of a uni-
form per cent. increase per annum, between the census re-
turns.

TABLE II.—RESULTS OF SLUDGE PRESSING.

Sludge ——Press Cake— Solids —_— Cost of Operation
(7] [-X4 et O 12
s ; S8 S5 53
= & x A T T v
% = = 3 E& 0 & w3 =
o = @ 7] X Yy o= Rt
. @ ] g = wng Efug Q9 @
B3 £ E - 3 R 5% g
g ] 8 % 8 " wgd EycE = EE S
g 2a 5 g 5 5 §¥< 3828 3 54 5
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1351370 [ S O 52,600 2.99 33,101 26.1 6,606 12 B0 T $ 30,683.73 $4.92 $4.64
oo S MRS i e 24,020 5.25 20,152 27.0 5,450 1.74 20.0 18,477.50 5.89 3.30
3 (07010 Tepert, I oM L oihes Ao 15,761 8.09 16,050 3L.3 5,310 1.25 L0 ) 20,171.91 4.74 3.80
0% {5 BoArering v TR e N 12,244 8.20 12,867 31.6 4,182 1.17 53.5 16,208.41 4.53 3.88
—_— e @weo———
COAL SAMPLING BY PURCHASER AND Sample No. 1.
DEALER. Taken by
’ representative  Sample No 2.
That accurate methods in sampling coal deliveries will of coal Taken by :
give nearly the same results from analyses by both the pur- 2 company. consumer.  Difference.
chaser and the dealer, is a peint made in a recent paper by Ash in dry coal 5.96 5.67 0.29
B.t.u. in dry coal 14,803 14,866 63

Dwight T. Randall.
In illustration, the following results are given of coal
sampled and analysed by both parties from the same barge:

Sample taken by Sample taken

representative by repre-
of sentative of
consumer. coal dealer. Difference.
Ash in dry coall...... 10.48 10.14 0.34
B.t.u. in dry coal..... 14,000 14,155 . 56

Another case shows that results will check reasonably
well when samples are properly taken, and also that the
results are not always as unfavorable to the coal dealer ag
he frequently assumes. A coal dealer employed a disinter-
ested party to sample coal from a barge as it was unloaded,
and a sample was taken by the consumer at his plant for one
week. These samples were worked down and analysed by
separate laboratories with the following results:

Such results can be obtained only when samples are
taken and prepared for the laboratory by careful men who
will follow instructions absolutely. It takes time to break
down a sample properly and few laborers who are detailed
to do this work realize the importance of the work, and a
short or easy method is frequently used which may secure
results far from right.

The fact that there may be small variations from the
true heating wvalue just as there may be in weight of the
coal and that these variations are as fair to the buyer as to
the seller, must be recognized. They will tend to offset
each other during a period of a year. It is better to know
within one per cent. of the weight and of the heating value
of coal than to have no information about it. It is possible
to determine both with greater accuracy if only reasonable
care is used.
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A TREATISE ON RETAINING WALL DESIGN.

—_—

THE SECTION MODULUS—DEFINITION OF MOMENT
OF INERTIA AND RADIUS OF GYRATION.,

By J. H. Everest, C.E.

(Continued from Last Week.)

The section modulus varies according to the section em-
b d?
ployed, for a rectangular section it is —; we will investigate
6
the conditions as to how this value has been arrived at.

Now the moment of inertia for a rectangular section,
8tnerally wriiten I = S ay? 3 signifyng summaton, a, area
of any individual fibre and y, distance of centre of gravity
of portion from the neutral axis. In other words in the for-
I=S'a v it 35 first supposed that the section is divided
into several horizontal layers or fibres, the area of each one
being separately calculated and then multiplied into the
Mmean distance squared from the neutral axis, finally summing
Up the results thus obtained. It is readily seen that this is
D0t necessary, as there must be a mean distance for the whole
Section, which when squared and multiplied into the whole
area A, will give the required moment of inertia as before.
This mean distance is termed the radius of gyration and is

1
€qual to $/—-; in which I=moment of inertia of section and
A
A whole area.
bd?
Again referring to the section modulus ——; the resist-
6
ance figure for a Tectangular section is shown in plans re-
broduced. Before proceeding any further, it may be well to
know what is meant by the term resistance figure or resist-
ance area.

Resistance Area.

A miscenception seems to exist regarding the meaning of
this term. The fact that it is called resistance area, and fur-
ther that it only takes up a portion of the whole area, seems
to convey the idea that useless material is divided from active
Material,

This is by no means the case; if the resistance figure
Were subjected to a uniform stress the amount of which equals
that on the extreme fibre, the result would be the same as
if the whole section were subjected to a varying stress com-
Mencing from the neutral axis and reaching a maximum at
Fhﬁ eXireme fibre. Now to consider the section modulus. It

'S first necessary to find the centre of gravity of each
triangle,

2.
this ig equal to ——; in each case. The area of the triangle
3. 2
1 ‘ 1
fQuals — phage multiplied by perpendicular height, or —b x
] 2
I b dz
“‘d=‘*; and section modulus equals area of triangular re-
2
4

Sistance figure, multiplied by distance apart of centres of

8ravity. It will therefore be seen that the. section modulus
i bd !

for 4 Tectangular section is —— multiplied by distance apart

4

.
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2
of centres of gravity which equals —d
3
bd 2 b d?
.*. Section Modulus M=—x—d = —___
R 6

By the aid of the section modulus we may compute the
moment of inertia by multiplying it by the distance of extreme
fibre from the neutral axis, which for a rectangular section

d
equals—; thus:—
2
bd® di L bid?
Moment of Inertia=———tx =ttty
' G - N
Therefore it is evident that for rectangular sections :—
b d? b d°
M= ; and I=
6 12

The application of these formulae in practical design
will be considered later. Before attempting the design of
retaining walls, we will consider the vexed question of earth
pressure an- the effect of friction.

(To be Continued.)

TOOTHLESS SAWS FOR CUTTING STEEL.

—_—

The employment of high-speed revolving disks of mild
steel for cutting hard steel is coming into general use. The
disks are preferably made of bhoiler plate quality and are
about a quarter of an inch thick. They revolve with a peri-
pheral speed of as much as 20,000 feet a minute. One of
these disks will cut through a heavy channel section of hard
steel. 12 by 634 ir.lches, in fifteen seconds.

It appears to act by local fusion. The very high speed
causes thousands of inches of surface to impinge in rapid
succession on the metal undercut. so that its temperature at
the point of contact, becomes very high, although . the disk,
owing to the large surface area, remains relatively- cool. _All
its frictional energy is concentrated on an extremely small
area of contact. The work is done so quickly that the heat
has no time to spread to the metal undercut, and the sides
of the cut portion are only a little warmed.

— e
WATER PURIFICATION BY OZONE.

At the end of 1910 the municipal authorities of St.
Petersburg inaugurated a public supply of ozonized water
with a view to avoiding the cholera and typhoid epidemics
attributed to the use of impure water. The plant employed
includes elevated ‘pumps, accelerated filters and the actual
sterilizer towers; its capacity is 11,000,000 gallons of pure
water per diem. The Howatson filtration process is adopted,
a solution of aluminum sulphate being used to effect a pre-
liminary clarification of the water. Eight reservoirs and
thirty-eight filters are in use. From the preliminary filters
the water possesses to sterilizing towers where it is mixed inti-
mately with ozonized air by being sprayed in by special
pumps.  Siemens ozone producers are employed, 127 sets
being in use; in this apparatus the air is submitted to a
7,000 V. 500 cycles per second discharge.  The requisite
energy is supplied by three steam-driven dynamos, each of
150 h.p. By the above means the brackish water of the
Neva is rendered potable and free from bacteria; the cost of
treatment is very moderate and the hygienic value of the pro-
cess is incalculable, . :
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MUCH TO LEARN IN PORCUPINE YET.

The latest report on the Porcupine gold area is from Mr.
A. G. Burrows, of the Ontario Bureau of Mines. He deals
with the situation of the camp, its topography, and gives
some details of the early examination of the area and early
prospecting. A long chapter is devoted to the geology of the
camp and something is said of the relation of quartz veins to
granite. Information is given respecting the Dome, West
Dome, Preston East Dome, Hollinger, Rea, Armstrong Mc-
Gibbon, Scottish Ontario, Vipond and Foley-O’Brian mines
and the Powell claims. A short summary is given of the
waterpowers in the Porcupine region.

Dealing with the character of the gold bearing deposits,
Mr. Burrows states that the occurrence of gold at Porcupine
is associated with the quartz solutions which circulated
through the fissures in the Keewatin and Huronian series.
“The irregular fissuring has produced a great variety of
quartz structures, varying from the tabular, though often
irregular or lenticular, vein which may be traced several
hundred feet, to mere veinlets, often only a fraction of an
inch in width and a few feet in length, which ramify through
a rock that has been subjected to small irregular fissuring.
This latter variety is well illustrated in the fissuring of
ankerite bands, so characteristic of many of the gold de-
posits of Porcupine, Irregular and lenticular bodies . of
quartz often occur which may have a width of ten or twenty
feet, but which die away in a distance of fifty feet. Again
there are dome-like masses of quartz which are elliptical or
oval in surface outline, but whose underground extension has
not been examined closely.

“In some parts at least these masses can be seen in
contact with underlying rocks at a low angle, which would
suggest that they are broad lenticular masses which have
filled lateral fissures in the country rock.. The most con-
spicuous dome masses ‘are those of the Dome property where
the two largest are about 125 feet by 1oo feet. A fissure
may be vertical and regular at some points. At others it
may incline at a lower angle to the horizontal or take on a
more or less lenticular form.

 “The relationship of the striké of the veins to that of
the enclosing rock is often difficult to determine, since gen-
erally along the veins there has been shearing of the country
rock which may conform to the general direction of the
strike of the veins. However, by determining numerous
strikes in the schist away from the veins, it is seen that
the majority of them are inclined to the direction of strike
of the enclosing rocks. In dip the veins vary from vertical
to nearly horizontal. In No. 1 shaft of the Hollinger the
vein is practically vertical, while a series of narrow quartz
veins, 6 to 18 inches wide on the Lindburg claim, have a
dip at the surface of only 20°. The prevailing dip of the
schist in the Porcupine area is to the north at a high angle,
and frequently the veins dip distinctly to the south across
the cleavage of the schist. While it is apparent that most
of the deformation of the country antedates the vein forma-
tion, nevertheless there is a decided tendency in many cases
for the fissuring to be influenced by the direction of schis-
tosity, which is also a direction of weakness; hence we find
veins ‘having a more or less lenticular structure the strike
of which closely corresponds to that of the country rock.

“While gold-bearing veins occur over a wide area and
ars often isolated, it is seen, from a number of those already
discovered, that they occur in groups along certain lines.
For instance, in Tisdale township there are at least three
distinct areas where the fissuring has been most pronounced.
One such area extends from the southeast end of Miller
lake, on lot 11 in the first concession, in a northeasterly

Volunie z1.

direction for three miles, and includes such veins as the
Miller-Middleton, Hollinger, McIntyre and Connell or Rea,
and in addition many others with visible gold. The average
strike of the veins here is northeast-southwest. ~ Another
series, including the Davidson, Crown-Chartered, Armstrong-
McGibbon, and Bannerman (in Whitney), occurs in the
northeast part of the township in the fifth concession. The
genera] direction of the veins is east and west. Again in
the southeast part of the township is a, group including the
Foster, Dome and Dome Extension, with general strike
somewhat south of west. Similar groupings could be men-
tioned in other parts of the area.

“In these disturbed zones the country rock is generally
schistose in character. At the Dome mine the disturbed area
has a width of about 6oo feet, in which there are numerous
narrow quartz veins in addition to large irregular quartz
masses.

“Well defined, disturbed zones occur in the fifth conces-
sion of Tisdale. In this locality the main rock is a light
greenish, fine-grained, rather massive greenstone. This
greenish rock is itself not much fissured, but here and there
through it are bands of rusty-weathering carbonate, which is
generally schistose, striking east and west. I think that
much of the carbonate associated with this greenstone is of
secondary origin. It is possible that the shattering and
fissuring of the greenstone in an east and west direction
may have caused a deposition of migrating carbonate solu-
tions, partly filling fissures and partly replacing the green-
stone. These carbonate bands were later fissured, and gold-

* bearing quartz solutions deposited in them. The fissuring

of the carbonate is generally irregular, and hence we find
veins with steep or low dip striking with the schist and across.
it. This irregular series of veins is seen at the Crown-
Chartered and Armstrong-McGibbon properties. Where the
veins are small, it becomes necessary to mine both the car-
bonate and the intersecting quartz veins. Gold often occurs
in the carbonate near the contact with the quartz veins, as
well as in the quartz.

“While the quartz is considered to carry the gold, it was
noted at many properties that the metal occurs in greatest
quantity along certain lines which give a streaky character
to the ore. On the surface these streaks are rusty due to
the oxidation of pyrites, while at depth they are dark gray
or greenish in color.

“Thin sections of quartz from the main Hollinger vein
show grains of quartz with irregular outline, which often con-
tain liquid and gas inclusions. There has also been much
secondary pressure, indicated by strain shadows or
wavy  extinction, and  along lines of slip or
fracture planes there has been much crushing of
the quartz to finer grains. In these crushed areas
are secondary minerals like calcite, sericite, etc., while iron
pyrites is also present in cubical form and has evidently
crystallized, subsequent to the crushing.

““Some thin sections from the Rea mine main vein also
show much secondary crushing along lines. = Calcite and
sericite are present in the crushed quartz generally in linear
arrangements, and in addition there are several rough
crysta] outlines of free gold which were formed subsequent
to the crushing.

“These fine dark streaks may have resulted from a
solidification and shrinkage of the quartz forming filmy
cracks which may have become slip or crushing planes
along which the richer gold-bearing solutions were deposited
at a later period.

“These minute dark streaks in the quartz are frequently
slickensided, and this character may often be seen in hand
specimens, as from the Rea or Vipond mines.
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“It should be noted that where cracks or fracture
planes have been produced in a quartz vein and subsequently,
filled by minerals from solution, secondary quartz can be dis-
tinguished with difficulty, if at all, from the original quartz.
Hence it is not always possible to say whether visible gold
In such a vein occurs in the original or in secondary quartz.

““Carbonates of lime, magnesia and iron occur with the
Quartz in practically all the veins in the area. This ma-
terial may have been absorbed from the wall rock, which
is freqUently dolomite or rock impregnated with dolomite
or calcite. Fragments of country rock are often included in
the veins, Veinlets of clear calcite occasionally cut the
Quartz veins,

“The distribution of the gold is generally irregular, oc-
Curring along one or both walls, while other portions of the
vein may be very low grade. Most spectacular showings
occur on many properties, but these are limited to portions
of the veins. Considering the irregular character of cer-
'ain veins and the quantity of country rock which will need
to be mined, the ore must be considered low grade,

“Iron pyrites occurs in massive and crystallized forms,
Somewhat sparingly in most of the veins, Cubes of pyrites
are frequently abundant in the enclosing rocks, especially
Where sericitic or dolmitic schist occur, A sample of cube
Pyrites was separated from the schist, obtained from a shaft
of 3 Principal property, and an assay gave a gold content
of $10.40 per ton.

“Copper pyrites, galena, zincblende and pyrrhotite are
f‘.)ulld In some veins in very minor quantity. Sulphide of
silver, argentite, occurs in association with the gold on the
Powel] property in Deloro township.

“It will be seen from an examination of the ore from
MOost of ithe properties that it is largely free milling, while
the concentrates should be amenable to cyanide treatment.

“Little is said in this report as to actual values of pro-
Perties, since their sampling is the prerogative of their
Owners, Many samples were taken, for assay, rather for
the determination of the distribution of the gold, which was
ound to be irregular and to be associated with the second-
aly fracturing of the quartz (and schist) in many cases.
The determination of the value of properties is a matter
T®Quiring considerable development accompanied by extend-
®d sampling and mill tests.”

————-—e———

ENGINEERING SOCIETIES.

w CANADIAN SOCIETY OF CIVIL ENQGINEERS.— 13 Dorchester Sueel
L":": Montreal. President, C. H. Rust; Secretary, Professor C. H, Me-

QUEBEC BRANCH—
hairman, p, E, Parent; Secretary, S. S, Oliver. Meetings held twice
& month at Room 40, City Hall.
TORONTO BRANCH-
King Street West, Toronto, Chairman, H. E. T. Haultain ; Secretary,
. D. Blanchard,, City Hall, Toronto, Meets last Thursday of the
Month ¢ Engineers’ Club,
MANITORA BRANCH—
eCretary, E. Brydone Jack, Meets first and third Fridays of each
v Wonth, October to April, in University of Manitoba, Wibnipeg.
ANCO.UVER BRANCH—
grurmnn, Geo. H. Webster; Secretary, H, K. Dutcher, 40-41 Flack
o ock, Vancouver. Meets in Engineering Department, University
TTAWA BRANCH—
chlﬂin. A. A. Dion, Ottawa; Secretary, H. Victor Brayley, N. T.
Y., Cory Bldg, ¢

::NIOIPAI. ASSOCIATIONS,
TAR{OQ MUNICIPAL ASSOCIATION.—President, Mr. George Geddes,
c"". St. Thomas, Ont.; Secretary-Treasurer, Mr. K. W. McKay,
uN ounty Clerk, St. Thomas, Ontario, . -
I]?N OF ALBER1A MUNICIPALITIES.—President. H. H. Gaetz, Red
THE eer, Alta, ; Secretary-Treasurer, John T, HAll, Medicine Hat, Alta.
UNION OF CANADIAN MUNICIPALITIES.—President, W. Sanford
h""l- Mayor of Winnipeg; Hon, Secretary-Treasurer, W. D, Light.
all, g.c., ex-Mayor of Westmount.
FH UNION OF NEW BRUNSWICK MUNICIPALITIES.—President,
Cl“" Reilly, Moncton; Hos. Secretary-Treasuser, J. W. McCready,
ty Clerk, Fredericten,

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

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

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

Secretary, L. M. Gotch, Calgary, Alta.

ASSOCTATION OF SASKATCHEWAN LAND SURVEYORS.—President,

J. 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 SURVEYORS’ ASSOCIATION.—Pre_sideFt,
W. S. Drewry, Neison, B.C.; Secretary-Treasurer, S. A. Roberts, Victoria,
B.C.

BUILDERS, CANADIAN NATIONAL ASSOCIATION.—President, E. T.
Nesbitt; Secrctary-Treasurer, J. H. Lauer, Montreal, Que.

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

CANADIAN CEMENT AND CONCRETE ASSOCIATION.—Preside'nt,
Peter Gillespie, Toronto, Ont. ; Secretary-Treasurer, Wm. Snaith, 57 Adelaide
Street, Toronto, Ont,

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

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

CANADIAN FORESTRY ASSOCIATION.—President, Thomas South-
worth, Toronto; Secretary, James Lawler, 1 Queen’s Park, Toronto.

CANADIAN GAS ASSOCIATION.-Prelident, Arthur Hewict, Gen-
eral Manager Consumers’ Gas Company, Toronto; J. Keillor, Secretary.
Treasurer, Hamilton, Ont,

CANADIAN GAS EXHIBITORS’ ASSOC!ATION.—Secretnrr
Treasurer, A. W. Smith, sa Adelaide Street East, Toronto.

CANADIAN INDEPENDENT TELEPHONE ASSOCIATION.—Prelidenl.
W. Doan, M.D., Harrietsville, Ont, ; Secretary-Treunrer, Francis Dagger,
31 Richmond Street West, Toronto,

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

CANADIAN PEAT SOCIETY.—President, J. McWilliam, M.D., London,
Ont. ; Secrctary-Trea:urer, Arthur  J. Forward, B.A., Castle Building,
Ottawa, Ont,

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

CANADIAN STREET RAILWAY ASSOCIATION.—President, D. Me-
Donald, Manager, Montreal Street Railway; Secretary, Acton Burrows, 157
Bay Street, Toronto.

CANADIAN SOCIETY OF FOREST ENGINEERS.—President, Dr.
Fernow, Toronto; Secretary, 7, W. H. Jacombe, Ottawa.

CENTRAL RAILWAY AND ENGINEERING CLUB.—Toronto, Presi-
dent, G. Baldwin; 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, J. Chalmers ;
Secretary, B. F. Mitchell, City Engineer's Office, Edmonton, Alberta.

ENGINEERING SOCIETY, TORONTO UNIVERSITY.—PrelIden!, w.
B. McPherson; Corresponding Secretary, A. McQueen.

ENGINEER’S CLUB OF TORONTO.—96 King Street West. President,
Killaly Gamble; Secretary, R. B. Wolsey.. Meeting every Thursday evening
during the fall and winter months.

INSTITUTION OF ELECTRICAL ENGINEERS.—Ptelldent, Dr. G.
Kapp; Secretary, P. F. Rowell, Victoria Embankment, London, W.C.; Hoa.
Secretary-Treasurer for Canada, Lawford Grant, Power Building, Montreal,
Que.

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 E. Trewartha-James and J. B. Tyrrell,

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

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

NOVA .SCOTIA SOCIETY OF ENGINEERS, HALIFAX.—-PrelIdeIIt, S
Fenn; Secretary, J. Lorne Allan, 15 Victoria Roa. » Halifax, N.S.

ONTARIO PROVINCIAL GOOD ROADS ASSOCIATION.—President,
W. H. Pugsley, Richmond Hill, Ont.; Secretary, J. E. Farewell, Whitby,

ONTARIO LAND SURVEYORS’ ASSOCIATION.—Pren!dent, J. Whit.
son; Secretary, Killaly Gamble, 703 Temple Building, Toronto,

ROYAL ARCHITECTURAL INSTITUTE OF CANADA.—PrelldenI, P
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.

SOCIETY OF CHEMICAL INDUSTRY.—Dr. A. McGill, Ottawa,
President; Alfred Burton, Toronto, Secretary,

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

WESTERN CANADA IRRIGATION ASSOCIATION.—President, Wm
Pierce, Calgary; Secretary-Treasurer, Joha T. Hall, Brandon, Man.

WESTERN CANADA RAILWAY CLUB.—President, Grant Hall; Secre.
tary, W. H. Rosevear, 199 Chestnut Street, Winnipeg, Man. Second Mo
day, except Jume, July and August, at Winnipeg,
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Grosvenor Avenue, Westmount, P.Q., showing “Tarvia Modern Pavement.”

| Westmount’s Experience with Tarvia

HE city of Westmount, Quebec, is doing
some notable work in building Tarvia
modern pavements, and the results
deserve to be watched by every city in be FAR SUPERIOR. The
the Dominion, tarviated surface is firm, smooth, not slippery,

Westmount is getting streets that are in and free from dust,
Every way as satisfactory as any they had done Tarvia construction is usually much less
by contractors and at a less price. expensive than this and the various Tarvyia
specifications range down through resurfacing
work to simple and cheap surface applications
for preventing dust.

The above illustration shows Grosvenor
Avenue between Sherbrooke and Western
Aves., built in June, 19710, according to our
modern pavement specification.

Despite the fact that a very wet and clayey
sub-soil necessitated gz 12-inch Telford base,
involving, of course, considerable costly exca-
vation, the street cost only $1.75 per yard.
Medern pavement above base cost g8c. Booklets free on request,

- The Paterson Manufacturing Co., Limited
MONTREAL TORONTO WINNIPEG VANCOUVER

The Carritte-Paterson Manufacturing Co., Limited
ST. JOIIN, N.B. : " HALIFAX, N.s.
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CONSTRUCTION NEWS SECTION

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

TENDERS PENDING.

In Addition to Those in this Issue.
Further information may be had from the issues of The
Canadian Engineer referred to.

X Tenders
Place of Work. Close. Issue of. Page
Montreal, P.Q., automobile fire

APPBITATIS U Soreis it = i o4 sl Aug. 31. Aug. 17. 211
Ottawa, Ont., ties and switch

Bl s 0 Say e A Er s ey e Aug. 31. Aug. 17. 211

...................... Anigii2, Aug. 17. 211

ville; Que. 1. ek o4 PR ) Aug. 23. Aug. 3. 151
St. Jerome, P.Q., distributing

SYSTOMT | i e o S hobeeits s Aug. 28. Aug. 17. 211
Toronto, Ont., government

Rougem s Lt e i FL JAug. 22. July 27. 121
Toronto, Ont., steel conduit....Aug. 23. Aug. 17. 211
Victoria, B.C., bridge work..... Aug. 31. Aug. 3. 152
Victoria, B.C., construction of

15 i’ g X WUl L AEME Al W M B Aug. 31. Aug. 3. 152
Whitehead, Man., bridge and

gbutmentsy. =it L i Aug. 2s. Aug. 3. 68

—_——eapo——
TENDERS.

Ottawa, Ont.—Sealed tenders will be received wuntil 4
P.m., on Wednesday, September 6th, 1911, for the construc-
tion of a breakwater at Feltzen South, Lunenburg County,
N.S. Plans, specifications, etc., can be seen and forms of
tender obtained at the Department of Public Works and at
the offices of C. E. W. Dodwell, Esq., District Engineer,
Halifax, N.S.; E. G. Millidge, Esq., District Engineer,
Antigonish, N.S., and on application to the Postmaster at
Feltzen South, N.S.

Ottawa, Ont.—Sealed tenders will be received wuntil 4
bP.m., on Tuesday, September 12th, 1911, for the construc-
tion of an extension to breakwater at Kelly’s Cove, Yarmouth
County, N.S. Plans, specification, etc., can be seen and
forms of tender obtained at the Department of Public Works
and at the offices of C. E. W. Dodwell, Esq., District Engin-
Cer, Halifax, N.S.; E. G. Millidge, Esq., District Engineer,
Antigonish, N.S., and on application to the Postmaster at
Kelly’s Cove, N.S.

Ottawa, Ont.—Sealed tenders will be received at this
office until sixteen o’clock on Friday, September 15th, 1911,
Or a branch railway line. Plans, profiles, specification, etc.,
€an be seen at the office of the Chief Engineer of the De-
Partment of Railways and Canals, Ottawa; at the office of
the Chief Engineer of the Intercolonial Railway, Moncton;
and at the office of the Board of Trade, Halifax.

Ottawa, Ont.—Tenders will be received until Septem-
€r, 13th, 1911, for the construction of a breakwater and
redging at Port Stanley, Elgin County, Ontario. Plans,
Sbecification and form of contract can be seen and forms of
tender obtained at this department and at the offices of Mr.
H. J. Lamb, Dist. Engineer, London, Ont.; J. G. Sing,
Esq., Dist. Engineer, Confederation Life Bldg., Toronto,
Ot., and on application to the Postmaster at Port Stanley,
U R, -C. Desrochers, Secretary, Dept. of Public Works,
Ottawa, (Advertisement in this issue.)

Ottawa, Ont.—Tenders endorsed “Tender for St. Peter’s
Cana] Improvements,’”” will be received until Tuesday, Sep-
tember 12th, 1911, ‘at the -office of L. K. Jones, secretary,

°Pt. of Railways and Canals, Ottawa. (Advertisment in
this issye.)

Ottawa, Ont.—Tenders for the construction of a break-
water at West Advocate, Cumberland County, N.S., will be
received until August 3oth, 1911. Plans, specifications and
form of contract can be seen and forms of tender obtained
at the offices of C. E. W. Dodwell, Esq., Dist. Engineer,
Halifax, N.S.; E. G. Millidge, Esq., Antigonish, N.S., on
application to the Postmaster at West Advocate, N.S., and
at the office of R. C. Desrochers, Secretary, Dept. of Public
Works, Ottawa.

Ottawa, Ont.—Tenders will be received until September
11th, 1911, for the construction of a breakwater at Thessa-
lon, District of Algoma, Ont. Plans, specification and form
of tender can be obtained at the offices of 1. G Sing; ‘Esqg.;
Dist. Engineer, Confederation Life Bldg., Toronto, Ont. ;
H. J. Lamb, Esq., Dist. Engineer, London, Ont., on appli-
cation to the Postmaster at Thessalon, Ont., and at the
office of R. C. Desrochers, Secretary, Dept. of Public Works,
Ottawa.

Ottawa, Ont.—Tenders will be received until September
13th, 1911, for the construction of a landing pier at Wheat-
ley, Kent County West, Ont. Plans, specifications, etc., to
be had at the offices of J. G. Sing, Esq., Dist. Engineer,
Confederation Life Bldg, Toronto, Ont.:; H. J. Lamb, Esq.,
Dist. Engineer, London, Ont.; on application to the Post.
master at Wheatley, Ont., and at the office of R .1 Des~
rochers, Secretary, Dept. of Public Works, Ottawa.

Ottawa, Ont.—Tenders will be received until September
6th, 1911, for the construction of a breakwater at French
River, Victoria County, N.S. Plans, specifications and form
of tender can be had at the offices of E. G. Millidge, Esq.,
D}st, Eng‘ineer, Antigonish, N.S.; C. E. W. Dodwell, Esq.,
Dist. Engineer, Halifax, N.S.; on application to the Post-
master at Breton Cove, North Shore, Victoria County, N.S.,
and at the office of R. C. Desrochers, Secretary, Dept. of
Public Works, Ottawa.

Toronto, Ont.—Tenders will be received up to noon on
Tuesday, August 29th, 1911, for the construction of a sewer
on Qurzon street, from Myrtle avenue to 530 feet south.
Specifications may be seen and forms of tender obtained at
the office of the City Engineer, Toronto,

Toronto, Ont.—Secaled tenders will be received until noon
on Tuesday, the sth September, 1911, for the library metal
shelving and fittings required in connection with the library
addition to the Ontario Government buildings, Queen’s
Park. Plans, specifications obtained at the offices of George
W. Gouinlock, architect, 1108 Temple Building, Toronto.

Toronto, Ont.—Tenders will be received until Tuesday,
September sth, 1911, for the construction of one steel steam
screw tug. G. R. Geary (Mayor), Chairman, Board of
Control, City Hall, Toronto. (Adv. in the Can. Eng.)

Toronto, Ont.—Tenders will be received until Septem-
ber sth, 1911, for the supply of 600 feet of 16-inch steel
riveted or lap-welded pipe and 420 feet of 12-inch welded
steel pipe. G. R. Geary (Mayor), Chairman, Board of Con-
trol, City Hall, Toronto. (Adv. in the Can. Eng.)

Toronto, Ont.—The time for receiving tenders for the
supply of rail accessories has been extended from August
31st, 1911, to September 7th, 1911. G. R. Geary (Mayor),
Chairman, Board of Control, Toronto. (Advertisement in
this issue.) :

Brantford, Ont.—Sealed tenders will be received until
noon of Saturday, September 2nd, 1911, for the construction
of a proposed residence for nurses in connection with the
John H. Stratford Hospital at Brantford. Plans and speci-
fications may bhe seen at the office of the Associate Archi-
tects, Messrs, Taylor & Taylor, Colborne Street, Brantford.

Brantford, Ont.—Tenders for the construction of a steel
highway bridge will be received until Wednesday, August
3o0th, - 1911.  Tenders to be addressed to Chas. Hartman,
Esq., Chairman of the Board of Works, care of the City
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Clerk, Brantford, Ont. 'T.: Harry Jones, City Engineer.
(Advertisement in this issue.) |
winnipeg, Man.—Tenders will be received by e
Sullivan, Assistant Chief Engineer; C.P.R., and N. E.
Brooks, Division Engineer, C.P.R., _Calgary, up to noon,
August 25th, I9II, for the construction of 7concrete su“g-
structure for bridges, 53:7 and 65.6, Crow’s Nest Sub-
G i v d dd d to the Chairman
innipe Man.—Tenders a ressed to the ”
Boa:d{ of 'pCoi,trol, will be received at the office of the urlllder-
signed until September 25th, 1911, for supply of the follow-
ing fire department apparatus, namely :—2-60 h.p. motor
hose wagons; 1-85 ft. aerial ladder truck; 30 fire alarm
boxes, complete. Specifications .and forms ‘of tender may
be obtained at the office of the Chief of the Fire Departmenté
Central Fire Station. M. Peterson, Secretary, Board ©
Control Office, Winnipeg. ; . s acs
Wwinni Man.—Tenders for the manufacture, deliver
and instalr;?én of underground cable f.or the Electrical Dis-
tribution System, will be rqcelved until August 28th, I101I.
All particulars may be obtained at the office of the general
manager of the Light, Power Department, 449 Main Street,
Winnipeg. M. Peterson, Secretary, Board of Control Office,
Winnipeg. .

.. Winnipeg, Man.—Tenders for the manufacture and de-
livery f.o.b. Winnipeg, of six potential regulators. Particu-
lars governing conditions of tenders, etc., to be had at the
office of the Power Construction Departmeént, Carnegie

Library Building. M. Peterson, Secretary, Board ‘of @on-

trol Office, Winnipeg. : '

pauphin, Man.—Sealed tenders }vill be received by the
secretary-treasurer of the town uptll 8 p.m. on Tuesday,
September sth, 1011, for constructing the ’rjol.lowmg wor}<s:
__Contract “I”’—Dam and gate house in Riding Mountains,
for waterworks Teservoir. Contract ‘P’’—Substructure
sewage pumping station in Dauphin. Plans may be seen
2t Dauphin or at the offices of Messrs. Chipman & Power,
engineers at Toronto and Winnipeg. : ]

Weyburn, sask.—Sealed tenders will be received at this
office until 4 p.m., on Tuesday, _September sth, 1.911,.f0r
the construction of a public building. Plans, specifications
and form of contract may be seen and forms of tender ob-
tained at the office of Mr. J. E. Cyr, Super}ntgndent of
Public Buildings for Manitoba; Post Office Building, Win-
nipeg, Man.; and at the Post Office, Weyburn, Sask.

—

CONTRACTS AWARDED.

Halifax, N. S.—The Nova Sco_tia Construction Co., a
company with headquarters in this city, has been awarded the
contract by the Dominion government for a _br.eakwater at
Brooklyn, Shelburne county, to cost 10 the vicinity qf $180,-
000. The same concern has also secured the building of a
branch line in Quebec for the C.P.R., and the construction of
a power house for the Windsor Hotel, Montreal.

Brooklyn, N. §.—Breakwater.—Contractors :—The Nova
Scotia Construction Company, Ltd., of Sydney, C.B.

Moncten, N.B.—Dr. C. A. Murray and John A. Lea
have been awarded a contract by the Grand Trunk Pacific
commissioners to erect stations and other buildings on the
G.T.P. between Moncton and Beaver Brook. The contract,
it is rumored, will mean an expenditure of well on to $150,-
00o. The work to be started at once.

The contract for the construction of a public building at
Rock Island, Que., has been awarded to Mr. N. A. Beach,
of Georgeville, P.Q., at $17,750.

Montreal, P. Q.—The tender of the Northern Electric
Company to install a police alarm system ghroughou'g West-
mount was accepted at $9,000 by the municipal council.

The Dominion Bridge Company will do the steel work on
the new fire station which amounts to $4,420, and the tender
was accepted of Martin J. Quigley for plumbing on the
station, amounting to $1,080.

Ottawa, ont.—Experimental Farm.—Tobacco Curing
Barn.—Contractor :—S. A. Matte, Ottawa,—$6,500.

North Toronto, ont.—The Excelsior Constljuf:tion &
Paving Co. have received the contract for provxfhng.and
laying sewer pipe with necessary manholes and junctions,
east of Bayview Avenue. Contract price, $6,122.40.

Hamilton, Ont.—Messrs. David Dick & Sons of Welland,
Ont., have secured the construction work in connection with
an addition to be made to the plant of The International
Harvester Co. The structure will be of reinforced concrete,
and cost approximately $250,000.

Guelph, Ont.—The construction work in connection with
a factory for the Independent Fire Co., has been awarded
to Messrs. P. H. Secord & Sons, of Brantford. The amount
is reported to be $47,000.

Guelph, Ont.—Messrs. Rutherford & Paten, of St. Cath-
ari_nes, have been awarded the contract for a new concrete
bridge across the river at Heffernan street. The price
named is $7,250, and was the lowest of three tenders.

London, Ont.—The contract to erect a bridge on Lot 27,
Con. 8-9, has been awarded to J. G. Fletcher for $402.

London, Ont.—The hospital trustees have awarded the
contract for nmew motors to the Canadian General Electric
Company at $1,655. The Westinghouse Company bid $1,605.
The tenders do not call for installation, and local contrac-
tors will be asked to bid on this work.

Harriston, Ont.—Mr. Charles Martin, of Harriston, has
been awarded the contract for the construction of a muni-
cipal drain in the township of Minto, at a cost of $5,980.

Sault Ste. Marie, Ont.—The contract for the construc-
tion of a single track extension from Hobon on the C.P.R.,
104% miles from the Soo, to Hobon on the National Trans-
continental .Railway, a distance of 101 miles, has been
awarded to the Superior Construction Co., of Sault Ste.
Marie, Ont. The principals in the contracting firm are Mr.
J. D. McArthur, Railway Contractor, and Mr. T. J. Ken-
nedy, formerly General Superintendent of the A.C. Railway.
The work of construction will commence at once, and en-
gineering parties are now being organized. The outlay
involves some- $1,600,000 estimate for construction, and
complete ready “for operation about $3,000,000.

st. Vvital, Man.—The contract for the new paved high-
way from St. Boniface to a point opposite the site of the
new Agricultural college in the parish of St. Vital, was.
awarded recently to the Bitulithic and Contracting Co., of
Winnipeg. St. Vital is on the outskirts of Winnipeg.

Saskatoon, Sask.—Mr. H. Weston has let the contract
for his new four-storey building to be erected on the south-
east corner of 2nd avenue and 22nd street. George Archi-
bald, of Winnipeg, is the contractor. The cost will be in
the neighborhood of $60,000.

Arcola, Sask.—The tenders received for the eréction and
completion of an addition to the school building at Arcola
were unsatisfactory and the board decided not to let the
contract until next spring. No tenders were accepted.

Nanaimo, B.C.—The city council at its regular meeting
awarded the contract to the El-Oso Company of Vancouver,
who are to pave the business streets of the city with a ma-
terial consisting of asphalt and concrete.

vancouver, B.C.—Mr. W. H. Chase, of this city, has
been awarded the contract for constructing the new wharf
proposed by the Great Northern Railway Company for the
foot of Campbell avenue, and it is expected that work will
commence at once. A sub-contract for approximately 3,000
feet of creosoted piles and also the bracing, has already been
let to the Dominion Creosoting Company.

The contract for the §0nstruction of a line on the
C.N.R. from the Yellowhead to Kamloops, a distance of 250
miles, mostly in the mountains, has been awarded jointly to
the Northern Construction Company and the Cowan Construc-
tion Company, and subcontracts are to be awarded in the
immediate future from general offices to be opened im
Vancouver.

AGENCIES WANTED.

A firm in England, makers of a much used and well-
known time recorder is eager to hear from firms in Canada
who are prepared to push their sale in this country. Those:
interested will secure further information by addressing “‘Re-
corder,” Canadian Engineer.

An engineering firm in London, England, makers of con-~
crete mixers, sheet steel piling, sewage washing machinery,
and tar macadam mixers would like to hear from firms in
Canada with a view to an agency being established. Address:
«Piling,” Canadian Engineer.




