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IRON AND LIGNITE IN

The route from the Grand Trunk Pacific railway to the
iron and lignite areas of Noithern Ontario is necessarily by
canoe, The area may be reached from three different start-
ing points on the Grand Trunk Pacific, as three large rivers,
the Mattagami, the Ground Hog, and the Kapuskasing, con-
verge to form the lower Mattagami, on the banks of which
the principal deposits exist,

Tree Trunks and Limbs Buried in Lignite.

In the twentieth report of the Bureau of Mines of On-
tario Mr. M. B. Baker describes these deposits.

Ever since the emergence of the Laurentian plateau from
the Archean sea, a height of land appears to have been
maintained between the Great Lakes and the basin of Hud-
son Bay. Within this basin a series of later sediments, in-
cluding Paleczoic and Pleistocene accumulations, has been
deposited. A similar but more extended series has been laid
on the Great Lakes flank of this old barr'er. The Hudson
Bay basin therefore presents a well-matked geogra-
phical as well as geological basin, bounded by a
distinct rim of pre-Cambrian crystalline and meta-
morphic rccks. This latter area presents a somewhat
rough undulating surface, dotted by many small lakes,
marshes, swamps and muskezs, and has a steep grade to-
wards James Bay from all sides, as is clearly shown by the
convergence of the many splendid rivers which flow down its
slopes. The rapid descent is most pronounced where the
pre-Cambrian approaches the margin of the Paleozoic sedi-
mentary area, As a consequence, the ““long portages’ on all
these rivers occur at these points. Once the sed mentary area
js reached the flow is very rapid but gradual all the way to
Hudson Bay, so that no portages are necessary for practically
the whole journey.

The Laurentian plateau in northern Ontar’o is commonly
styled a rocky country, but several seasons of field work in
that part of the province have led to the convict'on that the
amount of rock exposed is very much less than is commonly

THE MATTAGAMI BASIN.

supposcd. In fact, except at rapids or falls, where rivers
have cut rather deep gorges in the drift, there is scarcely
an outcrop of rock to be seen in the country, so that it is
essentially an agricultural one. The Paleozoic area has a
flatness that is monotonous, and is perhaps too wet and flat to
admit of sufficient drainage for agricultural purposes. More-
over, the upper portion of this area is sand and is quite un-
suited for agriculture. The oldest formation seen in th.s area
is the Laurentian. It consists almost entirely of typical pink
granite gneiss, but varies in many places to a hornblende
granite or mica granite, The rock for the most part is coarse
grained, and consists chiefly of three miacrals, quartz, or-
thoclase, and blotite mica, with various accessory minerals,
the chief of which is microcline. All the feldspar is more or
less decomposed, so that the weathered surface of the reck
has a distinct kaolinic appearance. Practically the whole
of the pre-Cambrian area north of the railway is this pink
gneiss, of very uniform character throughou:.

Cutting this in all directions is a series of diabase dikes.
These dikes are the typical post-Middle Huronian diabase of
the north country, and do not seem to differ in any way
from the diabase of other portions of northern Ontario.
They vary in width from mere stringers up to 250 feet, They
are dark gray, medium to fine grained diabase, composed
of laths of fresh labradorite feldspar, set in a ground mass
of augite, which is partly in felt-like aggregates resembling
uralite, and partly in larger well defined crystals and grains.
A little original quartz is to b2 seen in thin sections, and
often in the hand Specim:ns, together wi.h acc ssory pyrite

Ore Body Resling on Limestone,

and magnetite. At several places, calcite vzins were found
up to three inches in width cutting this diabase, but they
did not show any of the silver, n'ckel or cobalt minerals so
chara-t-ristic of s'milar occurrences in the Gowganda or Elk
Lake ar:as.
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Lignite.

Lignite has long been known to exist in the Moose River
basin of northern Ontario, having been reported on almost
every river of the James Bay water-shed. The economic
possikilities of most of this lignite were investigated and
reported upon for the Bureau of Mines in 1004, by J. M.
Bell. New and rather extravagant reports, however, were
circulated during the winter of 1909-1910 to the effect that
real ‘“coal” had been discovered in the vicinity of the Grand
Trunk Pacific Railway on the Mattagami R.ver. Several
square miles of claims were staked out and recorded. A
very brief examination served to convince the writer that
the deposit had few economic possibilities.

Lignite or brown coal may be described as a fuel about
half way in the state of carbonization Eetween peat on the
one hand and bituminous coal on the other. The term is a

Foot of Smoky Falls, Lower Mattagami River..

loose one, and includes materials of wide divergence in
chemical composition, in texture, and even in mode of
occurrence. The ‘“braun kohl” of Saxony is so soft that it
it dug from the field with spades, and piled in great stacks
to dry, when- it forms a valuable fuel. On the other hand,
the lignites of the Western States and those of Western Can-
ada are black, comparatively high carbonized, firm, even
with conchoidal fracture, and require to be broken with a
pick. The lignites of the Moose region are, considering
their recent age, in a remarkably advanced s‘ate of carkton-
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ization. Some of them compare favorably with the lignites
of Souris and Lethbridge, others are typicilly brown resem-
bling the German variety. The lignites of northern Ontario
are of interglacial age, occurring in straiifizd beds of clays,
sands, etc. These coal measures occur extensively through-
out the whole Moose Basin, but they do not always carry
lignite, although in general they are more or less carbon-
aceous.

The lignite of the Mattagami River outcrops at the east
bank akout one mile up-stream from Big Bend, or about
eighty miles down stream from the railway. The outcrop
cannot be seen except in the lowest water. It then shows
in two narrow Seams dipping into the east tank at an angle
of about 50 deg., and striking W. 30 deg. S. The upper
seam is six feet thick at the thickest place; lying below this
is four feet of clay quite dark and lignite in plices, followed
by one foot of lignite, below which is a fat lead blue clay.
This was tored into for sixteen feet without showing fur-
ther lignite,

These lignites do not occur in beds asso:iated with con-
solidated rocks, but in beds both overlaid and underlaid by
clay and sand of inter-glacial age. All this series is abso-
lutely free from boulders or other glacial material.

The lignite is in beds of quite irregular thickness ; in
places these are warped, shoved, ploughed, and crushed out
of shape. The folds are often cut off by glaciation, at
other times the beds are cut out entirely by glacial erosion,

Most of the lignite is lamingtcd, showing stems, twigs,
leaves and reed-like characters, but buried in this looser
material are many sections of the limbs and trunks of trees
(see Fig. 1). By digging up some of the lignite a few of
the larger of these trees were secured, the largest oie mea-
suring seventeen inches in diameter. This would represent
a rather substantial tree before compression. S:attered
abundantly through the loose lignite are fragments of per-
fect charcoal, which have been preserved as fragments of
charred wood, as if a fire, protably started by lightning, had
passed over this area.

Analysis of Lignita.
Fixed Vol.

Carbon Combust. H,0 Ash
Lethbridge, Alta, ....... 54.03 20.87 12,08 6.12
Golden City, Colorado .. 45.57 37-15 13.43 3.85
Moose River, Ont, ..... 44.03 41.30 11.74 2.84
Souris River, Man. ..... 40.72 38.58 16.92 3.78
Big Bend, Mattagami
INIVET 7 A SN ) a 40.31 30.24 11.45 9.00"
Big Bend, Mattagami
RIVer | A it K a0 40.53 46.44 1T.22 1.81°
Blacksmith Rapid, Abitibi
i &G R R AT e Bl R 36.58 30.66 16.46 7.28
Big Bend, Mattagami
e U Qe N P 26.25 40.43 72,327 21.05"

From the amount of carbonization that the lignite in
general has undergone, as shown by the preceding analys's,
it can be seen that this lignite is of rather low grade, but
is sufficiently carbonized to produces a good fuel if briquetted,

The iron ores on the Mattagami River were discovered
by Dr. Robert Bell and later examined by J. M. Bell. Both

! Woody lignite, light yellow ash.
* Fragment of tree, jet-like,
3 Mossy, loose, reedy: reddish ash.
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these geolog.sts appear to have seen only the deposits at the
foot of the rapids, whereas deposits of equal size and pos-
sibly of equal richness occur at the head of the rapids, one
mile and a half farther up stream. These deposits occur on
both banks of the river. They extend across the bed of the
river at both places, and they stretch along the shore for
about eleven hundred feet in each case. They reach in
places fifteen to eighteen feet above the level of the river,
but their full thickness cannot be estimated, as they extend
below water level in almost every case. Nor could it be as-
certained how far they extend inland from the banks of the
river, but from the fact that the ore-belt is eleven hundred
feet wide, and extends across the full width of the river, a
distance of a quarter of a mile, the conclusion was reached
that it will extend inland for a similar distance at least.
This opinion can only be verified by boring or mining, and
as many claims are staked back from the river information
from drill-hcles, eic., should soon be forthcoming as to the
continuance of the ore inland.

In some places the ore is a soft, often botryoidal, vuggy
limonite, in radiating, lumpy masses. At other places it is a
dense, hard hematite, or a compact limonite. Again it
passes into coarse breccia, composed of fluted, water-worn
fragments of the Corniferous limestone, and rounded bould-
ers of siderite, the whole cemented by limonite; or at other
places it is a quartz conglomerate composed of small water-,
worn pebbles of quartz in a matrix of clay and limonite.
Other phases show the ore as clay, impregnated by limonit>,
all stages of impregnation being found as shown by the
following analyses :—

Iron, per cent,

. Clay of the country in general ...c...ivenveans 2.46
2. Clay visibly reddened by the presence of iron
<R A AP AP R A ARy - A L S ST 6.30
IRRCIaY- of OChreous cOlOT o vivs s soshivaindnn s s 11.38
B Clay decidedly limonitic ¢.iaevicneivvonsisress 28.25

5. Clay in appearance, but a low-grad: limonits cr> 33.19
6. Clay in appearance, but a good limonite ore.. 48.4s5

In the case ot thesc clay-iron ores, the passage from one
to another type is so gradual, and the clay characters are
so well preserved, that there is no possible doubt of their
forming one series. The deposits are of a mixed character,
in some places the material being high enough in iron to
constitute a good ore, Lut in other placss the percentage or
jron in the alluvial accumulations is quite low. The fact
is we'l demonstrated ty the following analyses of se'e-ted
samplcs from the ore bodies:—
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None of these would be a Bessemer ore, but some are
well suited for open hearth treatment.

Regarding the origin of the ore, the writer is of opinion
that it was derived from the oxidation of the Animikie sider-
1.e, found in place at the head of the rapids. This Animikie
siderite is believed to exist at many places atout the edge
of the Paleozoic coastal plain. In reading the reports on the
var ous rivers of this area one is impressed with the regu-
larity with which iron-holding deposits occur about the edge
of the basin, and it would appear that about the margin of
the Paleozoic area, where the sediments are naturally thin-
ncst, they are eroded in many places so as to actually expose
the underlying siderite. The weathering of the siderite pro-
duced residual limonite and hematite, or supplied springs or
other waters with a load of iron carbonate, to be carried to
new resting-places, there to be oxidized and deposited as
limonite, hematite or magnetite, the last of which was found
in a few cases. Professor Van Hise, in his treatise on
“Metamorphism,’ * accounts for such deposits at fo'lows :—

4 FeCO,+20+3H,0 =2 Fe,0,3H,0 (limonite) + 4CO,.
or 2 FeCO,+0 = Fe,0, (hematite) + 2CO,.
or 3 FeCO,+0 =Fe,0, (magnetite) + 3CO,.

It is rpossible that this Animikie siderite itself could
casily become an ore. It is exceptionally high grade, as
shown by the following complete analySis:—

S.0, AL O, FeO Fe,0* MnO CaO
Ll S vve 381 ekt Bh.SY 207 CaeataDlt s doen TENAT
MgO CO, Carbon S H,0 Sn.G.
Trace <. 3408 <+ 2127 0.0 sv's sADIBO: end ¥ $-08

This analysis gives 43.27 per cent. iron, and by simply
cilcining the siderite over a. Bunsen burner th: carbon-
dioxide was driven off, giving a product which analysed
03.74 per cent, iron. In many parts of Europe spathic iron
ores, of much lower grade than this, are calcined; in some
cases in open heaps, sometimes in continuous kilns, and
sometimes in roasting furnaces, using gaseous fuels, It is
possible, therefore, that 'with a high grade siderite, plenty
of local fuel, for example lignite, or peat, or charcoal made
from the birch forests of the north country, this siderite
could be easily converted into a high grade ore, thereby re-
ducing the freight rates to such a degree as would allow of
t“e long haul neccessary to bring them to the smelters.
Without wishing to be too optimistic, it would appear to the
writer that this is a phase of the ques ion worthy of some
consideration,

* Geo. Su-, Can,; 1875, pr. 321.

No. Iron = P, Moisture

I .... 52.45 .... O0.14 ++.. 0.08 .... 1.16 Average of the best ore at the fcot of the rapids on the
north side,

2 ... 5200 ..., OII  .... O.I4 .... 0.4 Best ore below high water mark foot of the rapids on the
north sid:.

3 4X208)0 SRl GOVIR! v vl TOTERL RS Sy Average ore from the foot of the rapids, south side.

4 .... 37.35 .... ©0.16 .... 0.13 .... 1.56 Average of the best ore at the head of the rapids, south side.

5§ .... 3668 ... 060 .... 0.9 .... 1.42 Average of 850 feet of exposure at the head of the rapids,
south side.

———e,———

COBALT ORE SHIPMENTS.

The following are the shipments of Cobalt ore, in
pouﬁds, for the week ended September 20th:—La Rose,
270,380; Cobalt Lake, 183,450; McKinley-Darragh, 120,600;
Drummond, 120,000; Cobalt Townsite, 65,100; Hudson Bay,
63,000; Chambers-Ferland, 63,900; Right of Way, 61,500;
Coniagas, 58,500; Nipissing, 63,980; Kerr Lake, 60,930.

Beaver, 60,735 ; total, 1,253,125 pounds, or 626.5 tons. The
total shipments since January i1st are now 38,561,578 pounds
or 19,780 tons. .

In 1904 the camp produced 158 tons, valued at $316,-
217; in 1908, 2,144 tons, valued at $1,437,106; in 1906, 5,129
tons, valued at $3,000,000; in 1907, 14,040 tons; in 1908,
25,700 tons; in 1909, 20,751 tons; in 1910, 34,041 tons.
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REPORT ON DISTRIBUTED LOAD TEST ON 66-
INCH CAST IRON PIPE.

It was thought adviiable to make a load test on one
of the cast iron pipes to be used in the syphon under the
Don River, Toronto, in connection with the High Level
Interceptor. The pipe tested weighed 0,038 lbs., measured
8 feet in length and 66 inches in inside diameter, and was
made of 1.s5-inch thickness of metal. This pipe being the
last of the line, had a 3-inch flange in place of the bell of
the standard pipe. The report of this test and the cuts are
abstracted from the Report of the C'ty Engineer of Toronto
for 1910.

Testing Cast Iron Plpe,

A pit was excavated measuring 8 ft. x 11 ft. and 8
ft. deep. In this were laid three sills 10 in. X 10 in. X 11 ft.
and on them two caps 8 x 10 x 8 ft., spaced four feet apart,
centre to centre, and placed so as to lic 2 feet from each
end of the pipe, this construction being similar to that
adopted in the actual work on the syphon. On each cap
two bearing blocks were fastened supporting the pipe at
two points 35 inches apart horizontally. The pipe was low-
ered into place by jacking on the ends of a 10 in, X 10 in.
timber placed through the pipe. The spigot end wzs placed
tight against the end of the pit, and a bu'khead built around
the flange end, so that when the back filling was completed
access could be had to the inside of the pipe. The filling
used was composed of the clayey sand being excava'ed from
the river bed, was thoroughly wet'ed and tamped, and
brought up to a height of 6 inches above the top of the
pipe. On top of this a skeleton platform of 2-inch boards
was laid to form a foundation for the pig iron, which ma-
terial was to be used for the load,

The pile of iron was commenced on a base measuring
7 ft. 7 ins. by 4 ft. 8 ins. Two tiers, 4.1 tons, were liid
before the gauges were set. These were three in number,
two being used to measure contraction on the vertica! diam-
eter at the flange and spigot ends, and the th'rl to measure
expansion on the horizontal diameter midway between them.
They were of simple construction; an oak rod ¥-in. square
fitted with a metal bearing point at the bottom and having
fixed at the top a rule inset in which was a graduated metal
slide on which readings could readily be made to 1-64 of an
inch. Depressions were made with a centre punch in‘o
which the gauges were set. The load was increas>d by in-
crements of one ton (50 pigs approximately), and at-each
increment the gauges were read. The total load applied
was 33.1 ton3, and took approximately two days to place.
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As may be seen by the actompanying tables and curves,
the deformation occurred uniformly to the extent of approxi-
mately 1-64 of an inch per ton at the spigot end, one-half
as much at the flange end, and one-half the difference mid-
way between. . The curves, ploited as they are to magnify
any change' in the rate of deformation, are practically
straight lines., That for the spigot end, at which place only
was the deformation for each reading appreciable, is the
most uniform, the only incquality occurring where the load
ceased to be applied continuously.

It had been the Original intention to take readings as
the load was decreased, but circumstances would not perm t
of this. Two readings were, however, obtained, one being
made just after the load had been removed, and the other
after the filling had been removed. The former showed that
the pipe had returned from a total deflection of 25-64 of an
inch at the spizot end to within 6-64 of an irch of its original
diameter, and from a total deflection of 13-64 of an inch at
the flange end to within 3 64 of an inch of i‘s original diam-
eter. The latter showed tke pipe in its ‘nit‘al share.

Load
L+ 8in Wida.
9 frBin Hah
7 Fr]in Long

Tora) weight 33/ Tons.

Seclion en AB.

ol

S
T T+~

L :*
i

I o

g!?
IL 7

Pron of Timber Fowndalion

Ouwtline oFf P& shown in Dolea Lines.

Method of Supporting and Loading 66-in. Cast Iron Pipe.

When the platform under the pig iron was taken up, it
was noticed that very little settlement had taken place, shoyw-
ing that the load had been practically a uniformly distributeq
one,
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The total load applied was 33.1 tons, which, if we take
7.6 as the length of the pipe and 5.62 ft. as the width, gives
us a load of 618 Ibs. per inch run of pipe. Now the maxi-
mum possible load to which the syphon pipes could be sub-
jected would be due to the filling just east of the retaining
wall where there i3 a depth of 22.5 ft. of earth over the
pipe. Taking this as weighing 120 lbs. per cu. {t., we have
for the 66-inch pipe 5.62 x 1-12 X 22.5 X 120=1,264 lbs.
per inch run, which, although obtained by approximate me-
thods, gives an idea of the relationship between the actual
applied load and the possible maximum load. From
Talbot’s * formula; for a distr.buted vertical load—

1 w.d.

16 % + *
where f—stress in remote fibre
w=aprlied load per in. run.
d =mean dia. of ring.
t=thickness metal in ring,

Considering the spigot end of the pipe and making the
proper substitution, we have—
%lg x g9 1
16 36 X 1.5 x 1.5
= 60953 lbs. per sq. in.

Loed- Deflection Curvas For Distributed Vertico! looo
66 in: C/ Pipe

3
F & 4
‘/(
i 3 7
p -
} i {
~N r)
/ pout s Dy /e § {
ra o /e " e Zoon Chorrf
A 'r AJMH / Mok zoh tel b s,
N N2
- - = -
Detlechion m Inches Delioctton 1 Inches
2
/
% 7 .
po s
X 5
i 4 & [AA
 § N / 1//
; VA
J VA
7 /]
Lioa o) /tecridn Courye i
/1GPT | £
Ve L s rika | Lopa-
Delredrion Chordpe.
3. I )
% > s 3 T_ig

Dertectron n Inches

Load Deflection Curves on Pipe.

Delreron wn Inches

This under a load of 618 lbs. per inch run, wxhich is
about one-half the actual loading and using, as we inay

* Bulletin No. 22 of the University of Iilinois.
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safely do, considering the quality of the casting, an u.timate
strength of 30,000 lbs. per sq. in.,, we find that the pipe
would stand with a factor of safety of 4.3 for the
actual applied load, and 2.1 for the maximum possible load
as described above.

We have also for a distributed vertical load,
w.d?
E =

96.y.1

where w—load applied per lin, in,
d=mean dia,

I=mom, of inertia of section.
y=deflection,

618 x 12 x (67%)® x 64

96 x 25 x 336
~—18,020,000 1bs, per sq. in.

This result checks approximately the investigation and
results of Mr, Talbot in his experiments above noted.

Owing, however, to the way in which the pipe was sup-
ported (described above), the conditions were more severe
than those for which the above equation was intended, and
would be accountable for the high value of the modulus of
elasticity,

Table of Loading.

Load Deflection l
Centre !
Hori- |

o . Remarks.
Spigot F.ange

s Ll S
Pounds Tons End l-‘.ndl

zontal
8 468 4.2 o 0 o Gauges sct a: this iz-
itial load,
11,841 5.9 o 1-04 1-04
14,086 7.5 2-64 264 2-64

16,008 8.5 3.64 264 364
10,526 9.7  4-64 2-64 4-64
21,621 108 564 3-64 4-64
23,838 119 7-64 464 6-64
25,047 12.90 864 464 6-64
27,315 13.6 8-654 464 664
20,060 14.9 10-64 364 704
32,126 16,0 1064 5-64 8-64
34,288 17.1  11-64 5-64 8-64
36,531 18.2 12-64 G604 004
38,806 10.4 13-64 7-64 1004
41,177 20.5 14-64 864 10-64
43,545 217 15-64 8-64 11-64
45,857 22,9 16-64 0-64 11-64
48,200 24.1 17-64 0-64 13-64
50,49 25.2 1864 0-64 14-64
52,655 26.3 10-64 10-64 14-64
54,867 27.4 10-64 1064 1564

21-64 11-64 16-65 At 5 p.m. Novemb.r 2,

1910.
22-64 12-64 1664 At g a.m., November 3,
1910,
57,118 28.5 2264 1264 ..... Gauge on lorizontal

diameter broken.
50,305 20.6 22-64 12-64 ...
61,707 30.8 23-65 1364
63,022 31.0 23-64 13-64

66,265 33.1 24-64 13-64 Total load.

25-64 - 13-64 ... Lapse of one day,
31.1 2464 1264 ..... Two tiers removed.
6-64 364 ... No load.
o © ..... Filling removed.
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HYDRAULIC POWER AND IRRIGATION IN FRANCE.

Up to the end of the last century small hydraulic plants
and water mills, which were very numerous in France, em-
ployed only a small fraction of the total water power of the
country. In 1890, according to the statistics of the depart-
ment of agricultural hydraulics, these concerns numbered
60,620 for the whole of France, with a gross productivity of
1,028,807 horsepower, equivalent, because of the small yield
of very imperfect appliances, to an effective horsepower of
only one-third that amount. These matters were commented
upon very fully by M. Reni Tavernier, Chief Engineer, De-
partment of Public Works, France, in a report to the Geolo-
gical Survey Department of the United States Government,
from which the following discussion is taken:

The average productivity of each mill was 14 h.p. gross
and 5 h.p. net. These plants, when erected upon
streams well supplied with water, generally used only a frac-
tional part of the available power and water, and left the re-
mainder available for other purposes, such as irrigation. But

small

m———

all times of the year, but also for using the average flow
such as may be reckoned on more or less irregularly during
only eight, six, or even fewer months of the year.

Hydraulic plants do not actually use up the water itself,
which is always available for application to the soil after it
has passed through the wheels. They do not interfere with
the use of the water for irrigation below the point of exit.
They prevent its use above that point. They consume the
fall necessary to carry the water to the fields lying at alti-
tudes between the upper and lower levels of the power plant.
Hence the erection of one of these ‘‘complete’” or integral
power plants amounts simply to appropriating the impetus
of the stream, which also constitutes, so to speak, the ‘‘en-
ergy’’ necessary for watering the soils that might benefit by
irrigation. It may be more profitable for all parties—as we
shall attempt to show later—to resort to the system of stor-
ing up this ‘‘energy’’ rather than to that of storing up water
taken at the uzper level of the fall. = But before considering

Fig. 1.—Lyons.—Cenerating Station on the Rhons.

this is not the case with large modern power installations,
where a single plant gathers up several thousand horsepower.
In the region of the French Alps alone—which to be sure, is
the best provided with hydraulic power—there are go plants
producing a total maximum of 325,000 h.p., an average of
3,600 h.p. for each concern.

A feature of the progress made during ten years in the
method of utilizing large waterpower plants is indicated by
the large power-distrituting enterprises.  Such enterprises,
employing the technical inventions that continue to extend
the practical limits of long distance transmission, have
sprung up in various parts of France in which water powers
are located. The experience acquired in the past in the ex-
ploitation of railroads must be applied to the better organi-
zation of the public services for power distribution.

The new tendency is to build, at the very start, a series
of canals that will divert the entire low-water flow of the
streams, Many of the large plants are fitted up not only for
operating with the minimum flow that can be counted on at

this question we must clearly grasp the dissimilar economic
characteristics of the various types of hydraulic plants—
characteristics that depend upon such circumstances as the
altitude of the fall, the volume of water and its fluctuations,
whether the stream is tapped by a chanmnel at a higher level
or the water dammed at the point of use, and whether it is
possible to accumulate the flow and to regulate the plant
without loss of water but in accordance with the demands of
its customers. :

In France the productivity in horsepower of a hydraulic
plant is calculated by means of the following very simple
formula: P = H x Q x 10, in which H is the height of the
fall in meters and Q the discharge in cubic meters per sec-
ond. This gives us the gross productivity in horsepower,
each of 100 kilogram-meters a per second, which corresponds
at the turbine axle—assuming a net yield of 75 per cent—to
a horsepower of 75 kilogram-meters per second.

But the industrial value of a power plant is not measured
solely by its power thus calculated. In the first place, the
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formula is inapplicable to a plant using, in addition to a per-
manent minimum flow of water, a certain average intermit-
tent volume. An irregular power is manifestly not equival-
ent to a uniform power, when the irregularity is independent
of the requirements of consumption and is governed solely
by the fluctuations in the condition of the steam.

On the other hand, if a plant is equipped with facilities
for storing up the natural flow of the stream for a time at a
higher level in order to make use of it at the periods of
maximum consumption, irregularity in the production of en-
ergy becomes subject to control and constitutes a source of
large additional gain,
that these profit-creating reservoirs are much more effective
and economical with high than with low head plants. Com-
pare, in this respect, two hydraulic plants of 10,000 horse-

It should be remarked, moreover,

power each, one receiving a flow of 71 cukic feet (2 cubic
meters) per second, with a fall of 1,640 feet (500 meters),
and the other a flow of 7,100 cubic feet (200 cubic meters)
per second, with a fall of 16.4 feet (5 meters), A reservoir
of 2,542,600 cubic feet or about 58 acre-feet (72,000 gubic
meters) would suffice, in the first case, to store up the total
discharge of ten hours, enabling that plant to vary its pro-
duction sufficiently to provide for the widest fluctuations in
the daily demand. In the second case a reservoir 100 times
as large—that is, with a capacity of 254,260,000 cubic feet or
about 5,800 acre-feet (7,200,000 cubic meters)—would ke
needed to obtain the same results, High falls admit much
more readily than low ones of being so equipped as to pro-
duce power at the precise time of day when it is wanted. But
they play an even more important part. Imagine a poorly-
fed basin in a mountainous region receiving during the year
by irregular discharges a total volume equalling a regular
and uninterrupted flow of 3.5 cubic feet (100 litres) per sec-
ond. With a reservcir having a capacity of 83,704,000 cubic
feet the water could be stored during nine months in order
to let it flow during the remaining three months. If the
height of the fall is 1,640 feet the creation of this reservoir
would mean sukstituting for an average force of soo h.p.,
that is altogether useless because of irregularity of the flow,
an additional force of 2,000 h.p. that is extremely wvaluable
because it may be used at the very season when it is needed.

In short, it will be readily seen that the industrial value
of a large hydraulic plant does not depend solely on the maxi-
mum amount of power that may be produced, but differs con-
siderably as the power is produced permanently and regular-
ly or intermittently, and also according to the extent and
nature of the irregularity.

The hydro-electric power supplied by such plants will ke
in demand by many kinds of consumers with exceedingly
varied needs. For illumination the motive power is needed
at certain definite times and during a limited period of two
or three hours on an average day.

The power needed by motors used in manufacturing con-
cerns is required for periods as long as the workday of the
laborers. The demands for traction depend on the time-
tables of the railway companies or of the Street car com-
panies. All these enterprises, which are rather irregular and
capricious in the need of power, nevertheless require that
power at certain very specific times. It is natural that the
price which must be paid shculd be proportionate to the
specific demands, and this, as a matter of fact, is the prac-
tice in France, as is shown by the following table of rates
customary in France :—

Cost Per Kilowatt-hour,

For illumination .......... 50 to 80 centimes (10-16 cents).
For small quantities of 20
to so horsepower ....... 9 to 20 centimes (2-4 cents).
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For larger amount of power
transmitied some d stance 4 to 6 centimes (8-12 mil.)

For power furnished at the
business place itself .... 1 to 3 centimes (2-6 mills).

The organization of large corporations for the public
sale and distribution of power furnished by hydraulic plants
1s sufficiently advanced in certain parts of France, such as
the southeastern region, to indicate the essential tendency of
such concerns, which is to bring together into a systematic
unit, by means of electrical connection, all the power-produc-
ing plants and all the consumers of power in a given section
of the country,

Fig. 2.—Lyons.—Interior of Generating Station on the
Rhone.

Use of Hydraulic Plants In the Development of Irrigation.

Pending the discovery of new methods of bringing water
for purposes of irrigation to the places where it is needed, it
would be absurd to condemn the old methods and to insist
unduly upon the general application of the methods about to
te described. Many isolated and independent irrigation en-
terprises will undoubtedly continue to be justified; but, while
the industrial utilization of streams is made on a large scale,
as on Durance River and its tributaries, it is questionable
whether the separateness of irrigation enterprises does mot
constitute a source of weakness and a hindrance, and whether
a possible antagonism of interests in the future might not be
avoided by bringing together several systems for utilizing
the streams,
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From purely mechanical considerations, it may at first
seem surprising that there should be an advantage in em-
ploying expensive mechanical devices, such as turkines and
dynamos, whose use results in considerable loss of energy,
rather than in continuing the exclusive use of gravitation.
But a little reflection suffices to justify this conclusion as to
the relative merits of the two systems.

By the use of separate pumps, each of which raises to
necessary level the water needed for irrigating at that par-
ticular level, the greater part of the loss of energy may be
avoided. Moreover, very considerable losses of water caused
by the long main channels may be avoided by a series of
separate pumping stations. Finally, whether it is utilized or
not, the maximum volume of water flowing into a large irri-
gation trench should always be available. Under the system
of pumping stations the quantity of water brought to a given
level corresponds exactly to the requirements of the consum-
ers. Without doubt, in the gravity system of conducting the
water the total waste of water or of power does not greatly
exceed the mechanical loss due to electric transformation and
to the transmission of power made mecessary by the pumping
process.

The following figures will give some idea of the height
to which water may be pumped without greater losses than
those usually incurred in agriculture: !

Watering 2.471 acres (1 hectare) of land with a volume
of water equalling a continuous discharge of 0.035 cubic foot
(1 liter) per second for six months will mean, if the water is

1
raised 39.37 inches (1 meter) a power in pumped water of——
150
horsepower throughout the year, or of 42.98 kilowatt-hours.
If the total yield of the pumping station is 6o per cent., in-
cluding dynamo, pump, and pipes, the annual consumption
of power will be 71.6 kilowatt-hours, and the cost, at a rate

Fig. 3.—Avignonet Generating Station.

of 1/5 cent (1 centime) per kilowatt-hour will be 14 cents
(71.6 centimes). If the price per kilowatt-hour is X cen-
times and the elevation N meters, the annual expenses for
pumping the water necessary to irrigate a hectare, according
to the formula o0.716 XN, will be as follows:

Cost, In Francs, of Pumping Water Necessary for Irrigating
1 Hectare (1 Liter per Second).

Height Cost when price of kilowatt-hour, in francs, is—
(meters), 0.01 0.02 0.03 0.04 0.05
1 R Sl A IR 7.16 14.32 21.48 28.64 35.80
P o e S 14.32 28.64 42.96 57.28 71.70
SO Il e 21.48 42.96 64.44 85.02 107.40
ASTIRM 28.64 57.28 85.92 114.56 143.20
o R G IPEL R SE R G 35.80 71.60 107.40 143.20 170.00
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These figures may be compared with the cost per liter
per second diverted by some of the great irrigation canals
in southeastern France:

Cost per Liter per Second (Equivalent to Watering 1 Hec~
tare) of Water from Canals in Southeastern France.

Capital value Annual interest

Canal. of first plant.  at 5 per cent.
Francs. Francs.

15T P St Gy RN B kot S I 5,000 250

BV 0% o i e e e o ST e by 3,500 175

ManiOsaule 8 e ST o eTeta 2,000 100

Thie  Bourne. /ol sl ot Faiirs 1,600 8o

Prerrelatte i ol S T e, 1,150 57-59

I gy g
S ey »
"ii "._I:E""“’IJ.II&/{‘:

=eufits,

.

Fig. 4.—Interior of Avignonet Station,

However cheap a kilowatt-hour may be, the areas devot-
ed to extensive farming will be unable to stand a charge of
more than $3.25 to $4.00 per acre (40-50 francs per hectare),
and hence cannot buy the water if it must be carried to too
high an altitude, but this will not be true of truck farming
in the neighborhood of cities. In many places it will be pro-
fitable to supply both the city and its environs by having the
same plant provide drinking water, and thus obtaining the
larger receipts which this involves. Underground waters, as
well as surface waters, accumulated in reservoirs will then be
supplied to the soils which make the best use of them.

—— e

THE STRENGTH OF EYEBOLTS,

Data of tests on eyebolts used in the lifting of heavy
machine and generator parts, carried out at the testing lab-
oratory of the General Electric Co., Schenectady, N.Y., were
published in American Machinist, May 18, 1911. The eye-
bolts were forged from double refined iron having a tensile
strength of 48,000 lk. per sq. in., and an elastic limit of
28,000 lb. per sq. in. The smallest size tested had an inside
eye diameter of 3 in., the diameters of the stock in the shank
and eye were respectively 1.65 in. and 1.25 in., and the load
at which the eye began to deform was 30,000 1b. In the
largest size the inside eye diameter was 6 in., the stock in
shank and eye, 2.2 in. and 1.92 in. in diameter, respectively.
and the deforming load 44,000 lb.

The following reliable formula for the strength of lifting
rings was given in the June, 1910, issue of this journal (p.
444): W = md® + D,, in which W = load in pounds at
which deformation commences, d = diameter of stock in the
ring, D, = mean diameter of ring (= internal diameter D
+ d), both in inches, and m = a coefficient depending on
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the material used. Now, an eyebolt is a ring stiffened in its
lower half by the addition of a threaded shank, and W will
ke greater than the value given by the ring formula. The
effect of adding a shank is equivalent to that of reducing the
mean diameter of the eye by some function of the shank
diameter, and the formula thus altered reads W = md® +
[ D,—f (D,) 1, in which D, is the shank diameter. Calcula-
tions made using the data of the eight eyebolts tested by the
General Electric Co. yield the following formula which gives
results within 6 per cent. of the experimentally obtained
values of W:

W 33,000d* + (D, — 1.2D,),
or, letting Y = elastic limit of the metal (in this case 28,000
1b.),

W = 1.18Yd* + (D, — 1.2D,).

Examples.—Eyebolt for lifting 60,000 lb.; inside eye di-
ameter D = 6 in.; elastic limit of metal, 30,000 lb. per sq.
in. Allowing a stress of 10,000 lb. per sq. in. in the Lolt
shank would give a sectional area of 2.78 sq. in. at the root
of the thread; the nearest U, S. standard size of bolt has an
outside diameter of 3.25 in., which is taken as the value of
D,. Allowing a safety factor against deformation of 3,
W = 180,000. Substituting the values given in the formula
and solving the value of d is found to be 2.95 in. The same
assumptions for an eyebolt for lifting 20,000 1b., with D = 3
in., give D, = 1.875 in. and d = 1.6 in.

Mr. Axel Pedersen, in the article referred to, gives charts
and formulas for the solution of such problems, based on
Bach’s general theory of eccentrically loaded curved beams.
From these the value of d for the 60,000-lb. eyebolt is found
to be 2.88 in, as against 2.95 in, above given, and 1.58 in,
for the 20,000-1b. eyebolt as against 1.6 in.

————————

THE QUEEN STREET VIADUCT.

A piece of work of general intcrest to the engineering
public which has recently been comp'eted is the grade separ-
ation approaching the Don River at Queen Street East in the
City or Toronto. This work has presented a number of engi-
neering problems which have been admirab'y exe-uted by the
F. N. McGuigan Construction Company. This firm re-
ceived the contract and signed the same on September 19,

Fig. 1.—Showing Temporary Diversion,

1910. Work on the test pits for foundations was begun on
the 22nd of the same month. This promptness in beginning
work has characterized the whole undertaking.

In order that the car line traffic should not be disturbed,
the old Queen Street bridge over the river at this point was
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sh.fted to the south one Sunday night, The bridge was
moved on the 19th of November. At the same time the
steam railway station at this point was also moved. Part
of this undertaking was the moving of a large number of
cables which had to be taken up and shifted without break-
ing or tangling the wires. (Fig. 1 illustrates the changes
thus caused.)

The old bed of the Don was shifted to the east, 55 piles
being driven in to begin the foundation. This part of the
work was completed in the Spring,

Fig 2. Showing Method of Ereoting Steel Viaduct,

The concrete work on the abutments was begun in
January, 1911, all of the work being done und:r housing to
protect the concrete from the frost while setting. A curious
point in connection with this foundation work was the fact
that a number of o'd filled-up sewers were cut into and also
an old macadam roadway was encountered. There was abso-
lutely no record of any of the sewers nor of the old roadway,
which must have been one of the first built in the vicinity
of Old York,

About the middls of March the work was in readiness
for the laying of the stecl, but, owing to delay in delivery,
this part of the work was held up. If it had not been for
this delay, there is no doubt that a record in construction
would have been made. The steel work over the river con-
sists of one through 6-panel span, 129 feet long. The ap-
proaches are ail tower and girder construction over the
C.N.R., C.P.R., and G.T.R. Railways on .he west, and the
C.P.R. and Industrial on the east side. The spans of the
girders of this porton of the work are 71 feet long. (Fig.
2 illustrates part of this girder work.)

The flooring is made up of 6-inch reinforced concrete.,
Sidewalks are provided by bracket supports at the side of the
Structure, being 12 feet wide and 4 inches thick. The roai-
way is made of preserved wood b ocks resting on ¥-inch
sand cushion with waterprcofing over the corerete. In con-
nection with the reinforcing work twisted bar was usad
throughout. All pipe and wire work is carried underneath
the sidewalk. In the erection of the steel a siiff-legged
derrick was used, being constiucted in such a manner that
it travelled up the bridge as th: wo:k advanced,

The construction plant consisted of a 5,05 Ib. steam
hammer for the pile-driving with the necessary hoisting en-
gines; two 2o-ton stiff-legged derricks, one for load ng and
handling, and one for travelling work as ment'oied before.
The compressed air was furnished from a g by 12 Chicago
air compressor with 6-in. lines for the riveted work.
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THE CARE OF LABORERS IN CAMP.*

—
By Danlel J. Hauer.

When men are worked hard they must be paid promptly
according to agreement, and some thought and study should
also be devoted to their mental and physical welfare. In city
work this is provided for, but on jobs outside of towns and
cities contractors must care for their men well, if they expect
to hold them on the job and obtain efficient work.

Comfortable houses should be furnished and someone
should be detailed to keep them clean, and it should be the
business of some officer of the camp to see that this is done.
It may not be possible to make up beds and carry water, but
supervision can be given the camp to see that the beds are
kept clean and free from vermin. It should not be expected
of a man who works hard all day to clean up a shack and
sweep around the doorway, afier he has come to camp in the
evening. Fuel should be furnished him at a low cost for
cooking and heating purposes.

These items will not cost much during a year, but the
money so spent will yield a large per cent. of profit in satis-
fied employes giving their best endeavors to their work.

Every camp should have a night watchman. He not only
looks after the property of the contractor, but he sees that
the men are protected. This is neceSsary as there have been
occasions where men just after pay day have been ‘‘held up”
in large numbers in a-camp and robbed of their wages.

Men feel much safer sleeping in camp where a watchman

‘is emploved. A night watchman will also see that men are

awakened in the morning, first the cook and his assistants,
then the superintendent and stable men and then the other
emploves.

Good order and cleanliness should prevail in camp. For
this purpose the night watchman can be made a sort of
health and po'ice officer. At times he can be made through
the proper officials, a constable or deputy sheriff, which will
be a great help.

He can see that the buildings and grounds are kept tidy
anqd in a healthy condition, and that all boisterous and rowdy
men are not allowed a free hand, so as not to molest those
who wish to rest at night, or are peacefully inclined.

It is better to get rid of a few rowdies than lose a large
number of self-respecting and hard working men. There
should a'ways be an hour set for men to cease their noise in
camp, so that s fficient sleep can be obtained by all. Those
men who d5 not wish to re‘ire at that time must be made to
keep quiet, or if they wish amusement until late in the night,
go outside the camp for it,

Liquor should not be allowed to be brought openly into
a camp, as it has a demoralizing effect. When men are
solicited to cOme to your camp, either personally or through

‘labor agents, b= certain that all details are pictured to the

prospective werkmen as they really exist. Tell them of the
wages and pay days, of the living expenses, the hours of
work, should they ask regarding these Subjects, just as they

are, so that the dissatisfied ones can drop out before they

start,

One man erumbling later means a large number dissatis-
fied. Above all things do not use whisky to entice a man to
take emplovment with vou. The contracting business and
whisky do not mix well. Make only such promises as can be
kept.

Broken promises mean that men will quickly leave you.
It is a fact, that few seem to realize, that as laborers only too
often break th-ir promises, they are quick to critic'ze others,
who may not do as they promise, One good rule is not to
make promises, then you will have none to keep. To make

*From ‘““The Contractor.”
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men feel that their comfort is being considered, do not make
them work over ten hours a day, unless unforseen difficu.ties
arise or the work has to be pushed, in which case overtime
should be paid. Above all things, so arrange the working
hours, that the men will start to work in daylight and stop
work before it is dark. Place yourself in a laborer’s place
and see how you would feel not to have any hours in daylight
that you could call your own. To do this it may be necessary -
to change the time, but it is a common occurrence that camp
time is different from standard time.

The feeding of men must be done with care. Men must
be well fed to work well. The day for a fare of ¢s:lt horse;”
black bread and coffee is past. A good variety of well pre-
pared food should be furnished and frequent changes should
be made. Deserts and other tasty things should be servid,
and everything should be neat and clean. Men working in
cold climates should te g'ven plenty of meat and swee:s ta
eat, while in a hot country plenty of fresh vegetables and
fruits ‘should be used. Good cooks should be employed, as
they are the most economical in the end. Badly prepared
food means waste. If the feeding of men is let out by con-
tract the contractor should give Some supervis'oa to it.

Always have a pleasant greeiing for every perscn in your
employ. A few minutes of pleasant chat to a gaag of m-n
now and then means little lost time to a contrzctor, but is
significant to his men, and thus a gain. Men wish to feel
that they know their employer and much good can be accom-
plished in this manner. Do not become familiar or hail-
fellow-well-met with them, as this does away with all espr't
de corps. Upon every occasion possible commend good
honest work.  When fault is to be found, have the matter
disposed of qu'ckly. Do not be a continual faul* finder. This
may make men afraid of you, but it does not get good fai h-
ful work.

The welfare of men must also b= looked af er. Wher-
ever possible amusements and diversion should be furniste]
them. A few musical instruments, such as a banjo, gu'tar,
accordian and such like instruments kept in camp for the u-e
of the men, will be found a source of much pleasure to-them
and the cost will be nominal.

During the winter evenings games of checkers, domi-
noes, cards and similar diversions will be found of much
benefit to the men. In summer, quoits, baseballs for throw-
ing and catching, weight lifting, single stick play and
numerous other sports will be found attractive to the men.

At times various athletic sports can be indulged in.
J}xmping, running, wrestling, tree <limbing and other exer-
cises, will be both interesting and amusing. Many who hay»
not tried to interest their men with such sports may think
that they wi'l not enjoy them, and some will say they ge: ex-
ercise enough from their work, but the writer knows from
experience that hard working men enjoy such things and are
better satisfied with both their work and surroundings, The
truth is, that men accustomed to hard phys'cil work find
that these various athletic games and exercises help to rost
them by bringing into play muscles that are not used at
work.  On holidays men work with grea‘e- zect by being -
furnished with a finer meal than usual, or oth-r spe-ia] atten-
tion paid them. In the South, where negro labor is wo-ked
extensively, a dancing platform will aff'rd the men much
pleasure, and on certain nights in the week, espec’ally Satir.
day, will be used extensivelv. Less liquo~ vi'l a'so he druak
when men’s surplus energies are usel u» in such harmless
ways.

Any contractor knows that the less liquar his men drink
the greater is the amount of the work he ob‘ains. In fa-t,
liquor is a great disorganizer, and men who drink ex-essively
are not comretent to hanl- and care fo- machinery, nor a-e
they camable of doing a fair day’s work.
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Papers and books can be furnished th: men at a Smail
cost. Engineering papers are always read in camp and a
daily paper is much appreciated. A few books give much
pleasure. On short jobs extensive preparations cannot be made
for a reading and writing room, but on jobs .astinzy some
years there is no reason why such accommodations should
not be furnished. The government has done considerable
work of this kind at Panama, and some contractors, who have
extensive work covering long periods of time, have gone so
far as to establish banks for the convenience of their men.
Also music halls, where theatrica] companies and others give
performances, have been established and proved paying in-
vestments. This brings us to another feature of the care of
men.

Anyone suffering from physical ailment or weakness is
not competent to work and nearly every contractor emploving
large numbers of laborers always have men on the sick list.

At times those disabled become so numerous that he is
seriously handicapped. Outside of the sentiment in this mat-
ter there is the hard business reason that men becoming sick
and injured should be dealt with from a practical standpoint.
Upon one occasion the writer heard a contractor say that h=»
had thirty men suffering with malaria fever, and as he was
working about one hundred men on his contract, to hav:
about one-third of his force on the sick list was a serious
problem.

Obviously the best way to prevent such things would be
to have a doctor on the work continuously. This may bs
both feasible and practical on such a job as a subaqueous
tunnel, where the cost of not only a corps of doctors, but also
a hospital may be figured in the price of the job, or even on
an extensive and long job, but for most work this is not pos-
sible.

First, it would be entirely too expensive, and in the sec-

‘ond place most construction work is done in out of the way

places and in undeveloped country where doctors are scarc:.
But it is possible to arrange for the attendance of a doctor
two or three times a Week at a camp.

In some sections of the country this is customary. Tle
expense of the doctor is borne by the men themselves, a
small fee being deducted from the men’s wages each month
and turned over to the camp doctor, the contractor takine a
small per cent. for keeping the accounts and guaranteing
the money. This fee also covers the cost of such medicine,
that a country doctor is accustomed to carry with him in his
medicine case. Now and then, when the work is extensive
and the number of men being employed is suffi ient, a doctor
will temporarily give up other practice and devote all Fis
time to the several camps that are maintained on the work.

Such arrangements are good, and much sickness of a
ser'ous nature is thus prevented, but as the doctor usual'y
visits the camps during the day, when th: men are at their
work, he is only able to treat and give attention to those who
are so ill that it is not possible for them to be with their
gangs. Thus many who are ailing are ultimately laid up
and put under the doctor’s care, when a few doses of m~di-
cine promptly given would keep them from stopping work.
Then, too, there are men who are injured in various ways on
the work, or in quarrels and fights. Thes= things frequent'y
happen when the camp physician is not within easy reach,
and at times a man is so severely injured that unless he has
prompt aid he may die from his wounds.

For these purposes a medicine chest or a miniature druo
store should be kept in camp. Bandages, restoratives, and
other things for first aid to the injured should be kept on
hand, so as to care for the injured until a physician arrives.
A chest with things for first aid can be purchased, but the
author has been accustom=d to provide medicine to treat
minor diseases ard slight ailments.
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Ccn.rac.o.s should not oppose labor laws uniess they are
drastic in their action. However, the various contractor's
societies should see that such laws, when they are being en-
acted, are made equitable. A law compelling only eight
hours of labor on contract work does not injure contractors
unless it affects old contracts. On new work the extra cost
can be figured in the price. This is the same case with
workmen’s liability and compensation acis.

Eight hour labor laws alow a day to be divided into
three shifts and men can be made to do more efficient work
in a short day than in a long one. Over-time is thus saved,
and the forces can be better organized. Men are also given
some time for recreation, and in cities where such laws are
especially applicable this means better work fiom the m n.

Laws to protect workmen’s lives are also a good thing
for contractors as the proper safeguards are thrown around
machivery and the work, thus saving money to contractors,
Contractors shou'd not only see that such laws are propsrly
drawn, but should also be active in obtaining legislation to
protect themselves from abuses from workmen and owners,

All men are working for wages, 8> that this is an im-
portant matter to them. It is likewise of imrortance to <on-
tractors and one of the uncertain factors of contracting, In
past days it has been too prevalent a thing to cheat men of
their wages, but contractors have learned that this does not
pay, and to-day men are being treated more fairly,

A system of time-keeping aad paying men shoull be
used that prevents men from robbing their employer, by
means of raising wages, and by dummies on the pay roll,
and one that also guarantees to all workmen his full pay for
the time employed. Mistakes are a bad thing in a pay roll,
but if they are made they should be re-tified promptly,

Estimating labor efficiency is and probably a'ways wil'
be one of the large problems contractors have to face, par-
ticularly when undertaking jobs of any size.  Many things
affect the efficiency of men. In a vast construc'ion undertal:-
ing this alone may mean decreased efficien-y from workmen,
High wages also mean less work from men,

: Qne large company employing many men in a community
Wwith incompetent management and a loose system of hand-
ling men may mean to affect the efficiency of workmen in
that line in the entire community. The writer has known
this state of affairs to exist.

Labor unions likewise affect the efficiency of men. The
attempt to set a common wage means to add to the cost of
work done by the laggards, and has a tendency to make good
men do only as much work as the poor ones. Labor unions
do not limit the amount of work that a man can do in a day,
vet it is a fact that in the same line of business in different
sections of the country the amount of work done by union
men varies exceedingly,

The weather likewise affects the efficiency of men, Num-
¢rous other conditions also play a part in th's. Thus con-
tractors, in order to keep the efficiency of their men up to a
standard, must employ all means possible and s'udy closely
the management of men.

———,—-——-

THE METRIC SYSTEM.

The Decimal A<sociation announces that a weights and
measures law, rerder'nr the us» cf the metric system com-
pulsory in Bosnia-Herzegovina will come into force on the
1st September, 1012.

No contry which has reformed its we'ghts and me:-
sures has ever adopted the British system, nor has any coun-
try which has introluced the metri= svstem ever express~d
the slightest intention of abandoninyz it.
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SPECIFICATIONS FOR CONCRETE ROADS.

These specifications are abstracted from an article on
concrete roads in Wayne County, Michigan, appearing in a
recent issue of ‘“Concrete.’”

The specifications for concrete roads are wr.t en for con-
tract work, merely because the law requ.res that the commis-
sioners advertise for bids. This is a mere formality in viiw
of the now settled policy of the commissioners to build all
roads themse.ves. Therefore the specificat 01s are printed
here only in their essential parts, as fo.lows:—

Open Diching.—An open ditch must be dug alongside
of said road opposite the street railway track and beyond the
gravel shoulder, location and dimensions of said ditch being
shown on plans. This work may be done either befcr: or
after the roadway proper; but if done before, the ditch must
be kept free and clear from rubbish and refuse during the
construction of the roadway proper and left in as go>d con-
dition in every way as it would have b en if done after the
concreting and shoulders,

Crading.—The contractor shall do all the excavating and
filling necessary to bring th: subgrade to the required eleva-
tion shown on plans and designated by grade stakes. After
the subgrade has been prepared, and before any m-:tera's
are drawn thereon, it shall be thoroughly compacted and roll-
ed with a steam roller weighing at least ten tons, until pro-
nounced satisfactory by th: enzineer. At such places as it
is found necessary to do any considerable amount of filling
to provide sufficient subgrade, the filing sha'l be done in
3-‘n. layers, thorrugh'y wet, and compacted whilz being
built, and built as far in advance of the concreting as pos-
sible to prevent settling after the concrete is laid.

Conorete.—Concrete shall be laid 7 in. deep and 15 ft.
wide and consist of one part of cement, 1% parts of sand,
and three parts of pebbles, evenly and thoroughly m'xed;
parts of cement, sand and pebbles to be determined by
measurement,

Mixing.—All concrete shall be mixed in mechanical batch
mixers, which the contractor shall furnish, of type to be ap-
proved by the Board; and measurements of all material shall
be taken in manner to be approved by the engineer.

Placing the Concrete In Positlon.—Before placing the
concrete, 2-in, by 7-in. plank shall be placed on edge and
staked in line with the outer edge of the pavement, the upper
edge of said plank to conform to the finished grade of con-
crete. The workmen shall place the concrete in position in
the pavements where directed, and it shall be well tamped.
Extra precautons sha'l be taken to insure proper tam ing,
and proper consistency at the expansion joints hereinafter
provided for.

Finishing the Surface.—The contractor shall employ at
least two men whose special duty it shall be to use a strike
board having a curvature corresponding to the crown of the
road, so that the top can bz properly stroked off. The men
employed in finishing the concrete must be at least one full
saction behind the mixer, and the surface must be finished
smooth ; i.e., there must be no depressions or elevations on
the surface. At night, and at any other time when the work
is discontinued for a time, all the work must be completed
up to an expansion joint, here’nafter provided for. In otter
words, no section of pavement shall be allowed to be left un-
finished for a longer period of time than 20 minutes, if work
thereon has been started.

In the work of placing the concrete in position, and in
finishing the suberade, and in all other work under the con-
tract, all foot and other traffic, both of employees and other-
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w.s_, must be kept off the top of the concrete until it has
thoroughly set; and the contractor must piovide such bridges
and other devices as may be necessary effectually to carry
out the provisions of this paragraph,

Protection of Concrete After Laying.—Af.er the concrete
is laid, and until it has thoroughly set, it shall b2 protec ea
from the sun by a canvas covering. When in th: judgment
of the engineer the concrete is sufficiently hard to warrant,
this covering shall be removed, and the concrete covered wi h
a layer of sand or gravel, 1 in. in depth, and sprinkled sev-
eral times daily so as to be kept damp continucusly to pre-
vent the surface of ‘he concrete from drying out while set-
ting, which covering and sprinkling shall bz done for a period
of seven days, and then the covering removed and taken
away from the road or otherwise disposed of in manner to
be approved by the engineer.

Expansion JoInts.—To allow for expansion the pavement
shall be built in sections 25 ft. in length, and at each end of
each section a soft steel plate 3/16 in. thick and 3 in. deep
shall be embedded in the concrete and fastened to the section
by projections from the steel or in some other manner satis-
factory to the Board. It is hereby expressly stipulated that
the joints furnished by the R. D. Baker Company, Detroit,
will be satisfactory. The sections shall be separated a dist-
ance of ¥ in, and this space filled with a Suitable filler of
pitch, asphalt or still wax.

Shoulders.—After the pavement is laid, gravel shoulders
must be built on each side thereof, of sufficient width to
bring the total width of the road from berm to berm up to
24.ft., as shown on plans. These shoulders must be built in
layers not exceeding 3 in. in depth, and each layer must be
packed before the next layer is placed. The top must be
6 in. deep, built of gravel containing 65 per cent, pebbles
and 35 per cent. sand. Where necessary, the earth must bhe
excavated to permit building of gravel top shoulders, which
must conform to cross-section when completed.

When completed, the shoulders must be rolled as direct-
ed by the Board with a roller to be approved by the Board
but such rolling will not bz permitted until the concrete ha;
thorough'y hardened, and in any event not until at least

three weeks have elapsed after the laying of the concrete e
posite. .

Material on Road.—Material delivered on the road in
connection with the work must bs compactly piled in such
manner as to cause the least inconvenience to the public and
the adjacent property owners. Private drives and road

crossings must be kept open as far as practicable and
planked. :

Surplus Earth.—All earth not used for filling or should.
ers or otherwise in connection with the work, must be dis.
posed of by the contractor in manner to be approved by the
cn.gi'ncer at some point not further distant from point .of
origin than 1,000 feet.

' Obs’ructing Travel.—Travel upon the road. and upon
intersecting roads and alleys shall not be inconvenienced or
hindered neced’essly; ror sha'l any porton of h- 1‘0'1dway bhe
o!)encd up, nor shall the same b= wholly obstructed except as
directed by the engineer; in which case the contractor shall
cause plain and properly worded signs, ‘“Road Closed, By
Order of the Board of County Road Comm’ssioners,” ap-
nouncing such fact, to be placed with proper barricades, and
with other siens by day and lighted green lanterns at night
plainly indicating the nearest route around the obstrucux;

" port'on, and vpon intersecting roads, so that travel can pass

around same in the shortest ard easi:s‘ ‘way.
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THE NEW CHAIRMAN OF THE TRANSCONTI-
: NENTAL COMMISSION.

We note that Mr. R. W. Leonard, of St. Catharines,
has been appointed chairman of the National Transcon-
tinental Railway Commission, to succeed the Hon. Mr.
Parent. This is an appointment which will receive unani-
mous endorsation by the public.

Mr. Leonard’s career has been one of exceptional
interest. His initial technical training began in the Royal
Military College at Kingston. In his early work he made
a marked success in railroad construction in the Mari-
time Provinces, and later in Ontario. The Kakebeka
Falls power development was under his charge as con-
struction engineer. Later, Cobalt gave Mr. Leonard his
opportunity, and his success with the Coniagas mine
stands as a monument to his work as an experienced
calculating financier. The Coniagas smelter at Thorold
is another success achieved. Mr. Leonard, while he has
made money, a great deal of it, in fact, he made it
cleanly and in the engineering profession,

His appointment to this position means that the
Transcontinental will have a man at the helm well versed
in the technical aspects of the work, an aggressive, keen
and successful engineer, who will be able to hurry on
this work to completion.

There is only one regret to be expressed in this
appointment. About a year ago Mr. Leonard was ap-
pointed to the Board of Governors of the University of
Toronto, and on that Board he stood as the special advo-
cate of Applied Science and Engineering as against the
purely cultural tendencies of the other members of the
Board. No doubt this new appointment will mean that
he will not be able to devote any time to the Board of
Governors, with the natural result that the interests
of Engineering in the University of Toronto will suffer,

——— O

THE INTERNATIONAL DEEP WATERWAYS
COMMISSION.

The reorganization of the Canadian Section of the
International Deep Waterways COmmission is being
agitated, and there appears to be good grounds for
change.

The work of this Commission is of the most impor-
tant character, dealing as it does with International
questions relating to the water boundary between the
United States and Canada, and to the protection of the
rights of people on either side of the boundary line. It
is of particular interest to Ontario, as the interests of
the Province have already been sacrificed in the work of
the first Commission.

The United States recognized the importance of this
Commission, and in making the appointment to their
section they placed on it the best men it was possible to
obtain. As a result, the American Section completely
dominated the work of the Commission to the sacrifice
of the Canadian interests.

Sir George Gibbons, as the chairman of the old Com-
mission, was renominated for the position about four
weeks before the general election. This appointment,
made during the dying days of the old Government, will
hardly be allowed to stand. It is to be hoped that it
will not, for it is appointments such as these which allow
Canada’s position to be jeopardized in dealings with the
United States.

If this Commission is to be reorganized, the appoint-
ment should be removed from the realm of political pre-
ferment, and men chosen who will stand for the best
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interests of the Dominion—men big enough to handle
the difficult situation which will arise with dignity and
justice to us.

As has been noted, Ontario’s interests were sacri-
ficed in the first International Deep Waterways Treaty
in the matter of the adjustment of the amounts of power
to be developed at Niagara Falls, on the Canadian and
the American sides. Ontario’s peculiar geographical
position should have procured for her a much larger per-
centage of the developable power than she secured. Sir
George Gibbons and his associates sacrificed the interests
of the Dominion here, and it cannot be expected that
they will do differently in the future.

Ontario’s position in the work of the International
Deep Waterways Commission is of tremendous import-
ance, since the situation at Niagara Falls will require
considerable attention from the Commission. The suc-
cess of the Hydro-Electric Commission to a great extent
depends on the interests of the Province being safe-
guarded in dealings with the United States.

For that reason, it appears to us that Ontario
should have the privilege of appointing at least two
members of the Commission if this reorganization takes
place.

It has always been a matter of regret that the Gov-
ernment has never seen fit to appoint an engineer to
this Commission. The work of the Commission, dealing
as it does with the different power situations throughout
the Dominion, is of such a nature ' that engineering
knowledge would have been invaluable in dealing with
the complex problems coming before it for adjustment.
Now appears to be the opportunity of the new Govern-
ment to show the same regard for efficiency as appeared
in the matter of the Transcontinental Commission, by
appointing men with large vision and technical ability,
who will be able to handle the problems coming up for
solution—men who will not allow Canadian interests to
be sacrificed as has been done in the past.

—

THE CANADIAN SOCIETY OF SANITARY
ENGINEERS.

The Plumbers’ and Steamfitters’ Union is again
asking for a charter with the euphonious title, ‘‘The
Canadian Society of Sanitary Engineers.”” They have
been working along this line for over a year, and a com-
mittee from their ranks now approach the Provincial
Government. Inquiry from Hon. Mr. Hanna elicited
the information that they were about to be granted their
request. However, the matter has been held open until
the Canadian Society of Civil Engineers have had an
opportunity to be heard.

It is hard to believe that an intelligent body of men,
such as the Plumbers’ Union, would make such an
absurd request. One can hardly understand where any
benefit would accrue to them if their application was
granted. The term ‘““Sanitary Engineer’’ in this case is a
misnomer. The term ‘‘Sanitary Engineer’’ applies
strictly to a small branch of the Civil Engineering pro-
fession, practically all the members of whom belong to
the Canadian Society of Civil Engineers. With the
thought of the plumber qualifying as a sanitary en-
gineer, one brings to mind the old quotation, ‘‘A rose by
any other name.’’ The plumbers certainly should feel
their dignity enhanced if their application is granted.
Bill Dobbs, the plumber, will become Mr. William
Dobbs, The Sanitary Engineer.
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It is to be hoped that the Provincial Government
will not allow this incongruity to pass, either in its
present or in changed form. A committee representing
the claim of the Canadian Society of Civil Engineers,
and composed of Mr. C. H. Rust, president of the So-
ciety; Mr. J. Galbraith, past president; Mr. H. E. T.
Haultain, chairman of the Toronto branch, and Mr.
E. A. James, secretary of the Toronto branch, met the
Hon. Mr. Hanna on Tuesday, October 24th, to discuss
the matter, and presented their reasons why this body
should not be allowed a charter under the name of
Canadian Society of Sanitary Engineers. At the time of
going to press we have not ascertained whether their
claims have been recognized.

- ee>e

TORONTO UNIVERSITY ATHLETIC FIELD
BLEACHERS.

A letter to the Editor from Mr. Graham Campbell,
Superintendent University of Toronto, will be found in
the columns of the Engineer after editorial comment.
We are pleased to draw attention to this letter. Last
week it was noted in the Engineer that the bleachers
at the University Athletic Stadium had swayed consider-
ably under the movements of the crowd. In drawing
attention to this fact it was not with the thought of
criticizing the design of the structure, which we are
satisfied is of the best, but rather with the idea of pre-
venting a recurrence of the surging songs, sung by the
student body at that time. No engineering structure can
withstand the tremendous stresses induced by a bod
of men moving in unison. We understand from My,
Campbell that the Athletic Association have taken meas-
ures to prevent such an occurrence again.

The University authorities called in Mr. A. H.
Harkness to investigate the strength of the structure
and we publish his report after Mr. Campbell’s lett:er:
In his report Mr. Harkness notes that the structure is
amply strong to withstand any loading placed upon it.
This, along with the assurance of the University ay-
thorities, that the loading will hereafter be confined to
the ordinary conditions, gives us confidence that the
bleachers are quite safe, and will no doubt reassure the
public.

The authorities of the University are to be congraty-
lated on the prompt action taken in this matter, and
their attitude throughout is one which inspires confi-

dence.
— e o

EDITORIAL COMMENT.

The collapse of a scaffold at Saskatoon again brings
to notice the reckless methods adopted in construction
work, and demonstrates the need for a closer super-
vision on the part of the local authorities.

L AR O A

In Preston the town council supervises the erection
of buildings on residential streets for the purpose of ex-
cluding eyesores and protecting owners who have jn
vested in and built up attractive properties. Preston has
taken a step in the right direction.

* ¥ ® »

Railway men have been growing quite concerneq
about this matter of tie supply. Year by year ties are
becoming more costly, and something will have to be
done before the price becomes prohibitive. A great for.
tune awaits the man who will find a substitute, com-

ﬂ
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bining cheapness and durability, for the present wooden
ties, the supply of which will not last many more years
at the present rate of consumption.

WM R

The remarks of Mr. Fellowes, Waterworks En-
gineer, to the Press concerning the diving of Capt. Mit-
ford, who will investigate the intake pipe for the water
supply of Toronto, are, to say the least, in very bad
taste if he is correctly reported. Too many of the officials
in the city of Toronto are prone to give newspaper in-
terviews when it serves their purpose so to do. The
time to criticize Capt. Mitford’s work will be when his
report has been made.

-_—

LETTER TO THE EDITOR.

We have received the following letter from Mr. Graham
Campbeil, Superintendent University of Toronto, with an
accompanying report from Mr. A. H. Harkness, Consulting
Engineer, both of which we are pleased to publish :—

Sir,—In your 1ssue of October 1gth I notice a paragraph
in your editorial comment relating to the safety of the new
Bleachers constructed in the Athletic Stadium for the Uni-
versity of Toronto Athletic Association,

I feel that your information can hardly have been ob-
tained from a reliatle source, as an independent inspection
assures me that there is no possibility of the danger men-
tioned. I enclose a copy of a report made on this structure
by Mr. A. H. Harkness, Consulting Engineer. The report
of an engineer with the standing of Mr. Harkness is, I think,
full assurance that the safety of the public has been care-
fully considered in the design and erection of this stand.

Might I ask that this letter and report appear in your
next issue of the Canadian Engineer. Yours faithfully,

GRAHAM CAMPBELL,
Superintendent, University of Toronto, Toronto.

Mr. Campb>ll, Superintendent,
Un.versity of Toronto,
Toronto, Ont,

Dear Sir,—I have checked up the design of the grand
stand (bleachers) in the athletic field of the university, as
shown on the drawings submitted by you, and have carefuily
looked over the structure itself.

I find the stand to be safe for any load of prople that
could get on it,

It is securely braced so that it is -safe to withstand the
surge of a crowd of people moving in unison.

There is no indication of any movement or loosening of
joints in the building from previous loadings,

I am returning, under separate cover, the drawing and
calculations submitted. Yours truly,

A. H. HARKNESS,
Consulting Engineer.

— -

A DIFFICULT PIECE OF WORK.

The Dominion Government have undertaken the task of
protecting shipowners using the Annapolis River, N.S., fom
damage caused by ice and tide. A number of piers have
been erected in mid-stream to form a barrier to the ice,
which is expected to freeze in a solid sheet above the piers,
instead of breaking up into cakes and racing up and down
with the current, to the detriment of shipping at the wharves.
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Taree piers were placed in position last year, but this
work proved an easy task as they stood in shallow and com-
paratively still water; the mid-stream piers, however, had to
be located in forty feet of water at low tide, which runs at
the rate of six miles per hour,

Mr, E. R. Reid, contractor, St. John, N.B., secured the
work relative to the mid-stream pier cribs. These cribs are
built of heavy creosoted timber, 12 x 12 inches, 39 x 28 feet
on the bottom and forty feet deep.

The piers were built on Annapolis side of river and when
complete and ready for setting, fastened to heavy scows,
one on each side, and at high water ‘“‘slack” were towed
across the river with a tug-boat and a steel wire fall (four-
fold purchase) connected to the Grenville side up-stream
moorings and carried to a Steam winch on a scow alongside
the pier. The scows were for assistance also in ke eping the
pier on an even keel.

The ends of the piers were Square face construction, and
in building bridle wires “bottom, centre and top’ on each
side of each end were put in. These bridle wires were
gauged to draw with ¢qual strain, and came together about
forty feet from the face of the pier and were shackled to-
gether there; into this shackle was connected the block on
one end of the steel wire fall, the other end of fall being
connected to the main moorings. In this way, with moorings
on each side of river the contractor was able to gradually
let out on either of the moorings and Sccure desired position
both as to line across river and angle-wise.

The system of bridle wires used tended to keep the pier
on fairly even keel, which was one of the greatest difficulties
owing to the enormous run of tide.

In setting this pier between fiftcen and sixteen tons of
wire cable in sizes of from 7-inch to 1%-inch diameter, were
used, practically all of which will be recovered, though some-

what damaged. About 1% tons of heavy steel blocks were
also required,

The main mooring cakles were from 1,200 to 1,500 feet
long and held the pier in river, through an entire ebb tide

(six hours) before it could be allowed to take bottom and
ballasted.

The engineer in charge of this work for the Government
is Mr. C. E. W. Dodwell, of Halifax, and the contractor Mr.
E. R. Reid, of St. John, N.B.

—_— > —————

RAILLESS TRAMS A SUCCESS.

Success has attended the introduction and working of
the railless trolley tramcar system as inaugurated in Brad-
ford in June last. This will, there is no doubt, be welcomed
by Municipal Authorities who own tramways, for the adop-
tion of the system will enable them to meet the demands for
extensions to parts of their districts which are not populous
enough to justify the expenditure on an ordinary tramway.
It also means that before many years are passed rural high-
ways mot hitherto believed possible to be served by electric-
ally propelled vehicles will be invaded by trackless trams. In
the installation which has been carried on at Bradford, from
an engineering .and operating point of view the system, ac-
cording to the Tramways Manager, has been an unqualified
success, and no difficulties of any sort, he reports, have
cropped up, such as might reasonably have been expected
in connection with an experimenta] installation. The Brad-
ford Corporation, it is to be noted, are so satisfied with the
results that they have decided to equip an additional nine
miles of highways with the trackless tramway system,
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Metallurgical Comment
T. R. LOUDON, B.A. Sc.

Correspondence and Discussion Invited

THE ALLOYS OF ALUMINIUM AND ZINC.

Although this scries of alloys has been inv.s.igated by
many others, the paper presented by W. Rosenhain and
Sydney L. Archbutt, before the Institute of M. tas, contains
very valuable information. The following summary g.ves
an idea of the results of the investigation:—

The results of the thermal and mic:oscodic investigation
of the alloys of aluminium and zinc are embodied in the
equilibrium diagram given in Fig. 1. This diagram diffe s

Zn 100%
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from that given by Shepherd and others in showing two hori-
zontal lines of heat evolutions, lying at 443 deg. and 256 d:g.
Cent. respectively, the former cutting the liquidus curve at a
«concentration close to 85 per cent, of aluminium, where a
small break occurs in th: liquidus. The eu e‘tic line his
been shown fo end in 2lloys which have attained equilibrium,
at a concentration near 78 per cent. of aluminium, while the
maximum of the heat evolutions at 256 deg. Cent. has alzo
been shown to lie near this concentration. These facts, to-
gether with microscopic data, lead to the conclusion that the
heat evolutions at 443 deg. Cent. represent the formation of
the definite compound Al,Zn, (called B in the paper), while
the heat evolutions at 256 deg. Cent. represent the decom-
position of this substance. The B compound is incapable
of dissolving zinc, but forms an unbroken series of solid
.solutions with aluminium. The exact position of the solidus
.curves has bren determined by quenching experiments, and
has been found to accord with the equilibrium diagram as
given above.

The researches described in this paper have been carried

.out in the National Physical Laboratory (metallurgy depart-,

ment).
el

G. E. Pellisier, in the Electric Railway Journal, advances

. a new theory on- the causes of rail corrugation as follows:—
That corrugations are directly due to non-uniformity of

- pressure between. the tread of the carwheel and the surface
of the rail, and between the flange of the wheel and the side

of the rail head, and they occur only when the pressure at

- the point of maximum intensity of pressure exceeds the elas-
- tic limit of stee] at that point; that any condition or set of
- conditions which Pproduce this non-uniformity of pressure
- will cause corrugations if the maximum intensity of pressure
- exceeds ‘the ‘elastic limit.of the rail material; that campara-
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tively few combinations of circumstances cause the maximum
intensity of pressure to exceed the cubical elastic limit of
steel; than any conditions which cause the position of a
point of maximum intensity of pressure to move away from
the approximate centre of the rail head to the edge where any
particles are not restrained, but free to move in one or more
directions, reduce the elastic limit to its linear value, which
is not more than one-third of its cuFical value, according to
good authorities ; that the shape of the rail head, wheel tread
and wheel flange, and the position of the one relative to the
other under traffic, has great influence on the position of point
of maximum intensity of pressure, and thus is responsible for
most of the corrugations; that by so designing the rail head,
wheel tread and wheel flange and so laying the rails that the
maximum intensity of pressure will occur near the centre of
the tread surface of the rail and as far as possiktle from the
corner or edge of the side of rail, most of the corrugations
can be eliminated; that corrugations produced by pressures
exceeding the cubical elastic limit of steel (such as might oc-
cur with quick braking of heavy, fast trains) can be eliminat-
ed only by raising the elastic limit of the steel, increasing the
area of contact between the wheel and rail, or by making the
acceleration (positive or negative) so uniform that a uniform
cold flowing of the metal will follow.

D — e S

ELECTROLYTIC CORROSION OF IRON BY
DIRECT CURRENT.

In the October number of The Journal of the Franklin
Instit‘ute an account is given by J. L. R. Hayden of some
experiments carried on in the Research Department of the
G9nera1 Electric Company to de‘ermine the influence of elec-
tric current on the corrosion of iron, the expeiiments buing
directed toward electric railway rails,

To investigate the electrolytic corrosion which may he
expected in iron in the ground, some tests were made with
dirt solution as cl:ctrolyte, but the tests were not concl
and had to be postponed for lack of time.

The investigation is very far from complete, and no tos
much reliance must ke placed on the numecrical values, for
irzstance the eﬁuc; of ch'orides or sulphates on nitrates and
bichromates, etc., as they are based o1 a small number of
tests only, and a number of coniitions, which are of influ-
ence, have not yct been studied, as the <oicentration of tha
electrolyte, the current density, the effcct of circulatio;i
(which is possible in the solution of the electrolyte, but
would be practically absent in the soil), the temperature, ete
However, some general conclusions appear warranteds—

(1.) No conclusion can be drawn on the electrolytic o=
rosion of iron from the amount of current which passes from
the iron as anode, since iron may assume a passive state, in
which electrolytic corrosion is entirely absent, or an active
state, in which the corrosion follows Faraday’s law.

(2.) The conditions which lead to the active or to the
passive state are not yet fully understood, but sometimes
under apparently identical conditions, either state may Occurt

(3.) Alkaline reaction of the electrolyte, the presence of
nitrates, and, more still, bichromates, tend to produce the
passive state; sulphates, and especially chlorides, eveq in
smz.al.»l quantities, produce the active state of elecirolytic C©or-
rosion,

(4.) High current density, even if only momentary,
tends to produce the passive state, absence of current the
active state.

(5.) In the active state the products of corrosion are
initially ferrous compounds, in the passive state ferr'e com-
pounds, and the pass've state occurs in such elsct o'yies in

us v,
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which ferrous compounds cannot exist or are chemically
unstable,

(6.) In the passive state the potential difference at the
electrodes is much higher than in the active state,

- e

NEW MERCHANT MILL OF LACKAWANNA
STEEL COMPANY.

As recently announced in The Canadian Eng.neer, the
new merchant mill for the production of bars, wire rods and
other merchant shapes, which was begun about a year ago
at the Buffalo plant of the Lackawanna Steel Company has
just been completed and was placed in operation, This
mill, which is to be known as number g, is designed to roll
rounds from ¥-inch up to 7%-inch in diameter and equivalent
sections of squares, flats, ovals and shapes, and will have a
capacity of 10,000 to 12,000 tons per month. The mill is
located parallel to the present merchant mill in a steel build-
ing 105 feet wide by 1,050 feet long.

Ceneral View of No. 9 Mill, Lackawanna Steel Company,
Buffalo, New York.

The mill, which was furnished by the Mcrgan Construc-
t'on Company, of Worcester, Mass., consists of one 6-stand
12-inch continuous roughing train and four 2-stand 10-inch
finishing trains.

The billets which are 30 feet in length and 13{-inch,
2-inch or 2%-inch square are brought from the billet mill on
cars and delivered to the billet storage, which occupies a
space of 105 feet wide by 156 feet long in the south end of
mill bui'ding, ¢nd is commanded by a 15-ton electric over-
head crane.

From storage, the billets are handled by crane, weighed
and introduced into furnace by means of a Morgan conveyer
of the usual type. The heating furnace is of the suspended
roof continuous type, having a hearth 30 feet by 25 feet.
The furnace is gas fired, gas being furnished by four 1o-foot
Morgan gas producers, After heat'ng the billets a'e ce-
livered to the first stand of the continuous roughing m’ll
and a power-driven toggle shear located between the fur-
nace and the roughing mill shears the billets to proper
length. This shear is arranged to operate independently
on two separate lines of bi'lets, cattiny the Fillcts as they
are passing through the rolls. From the continvovs ijo-gh-
ing mill the bar passes to the 10-inch finishing mills.

After passing through the finishiny stands the bar is
delivered to a double cooling bed 360 feet long. This
cooling bed, which is of the Morgan inclined escapement
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type is d.signed to handle sections from ¥{-inch rounds up
to 3-inch wide flats. For preparing this material for. ship-
ment there are two bar shears and two back shear tables 75
feet long, complete with bundling pockets and 3o0-.0n scales.
The back shear tables are each equipped with gauges and
eiectr.cal,y operated push-offs,

There are also four pouring type automatic reels for
coiling wire, rods, nut flats and other sections. The reels
mechanically discharge the coils on to a conveyer which de-
livers them to a hook carrier, which automatically takes the
coils from the first conveyer and delivers them to any poin*
on the loading dock.

Including the crane at billet storage there are three 15-
ton electric overhead travelling cranes. The crane runway
extends the full length of miil.

The continuous mill is driven by a heavy duty tandem
Corliss engine, and the finishing mill by a heavy duty hori-
zontal cross compound Corliss engine. Both engines are
connected with a 72-inch Type ““A” Helander barometric
condenser.

In addition to constructing the new mill, the old mer-
chant mill has been extended 350 feet on the north, and to
provide additional room for finishing and shipping. An
electrically operated stock transfer car go feet long his been
installed to deliver material from one mill to the other, thus
saving the switching of cars in cases where material from
bo'h mills is to be loaded out in the same car.

- ea»e

GALVANIZING WIRE IN ZINC-DUST.*

By Alfred Sang,

Ever since | presented Lkefore the American Electro-
chemical Society my first paper on galvanizing steel wire by
heating it electrically in zinc oxide or zinc dust, I have realiz-
ed that a perfectly clear conception of the forces at work was
essential for successfully operating the process. Once the
nature of zinc dust was well understood and the action which
different temperatures may have on it was clearly demonstrat-
ed, the application of the process was found to be, after all,
not nearly as complicated as might have been feared, in fact
it was less complicated than the other two processes in gen-
eral use.

It must be recalled that zinc dust does not melt when
heated to the temperature of fusion of zinc, but at higher
temperatures reducing agents will “precipitate’” the metal,
as it were, and it can also be squeezed out under mechanical
pressure. This property of resisting fusion is supposed and
is probably due to the surface of each particle being formed
of zinc oxide or zinc carbonate.

If zinc dust is heated evenly, the temperature is found
to rise steadily until around 390° C. when the rise becomes
much more rapid, attaining its maximum rate at about 420°,
then falling gradually unti] in the neighborhood of 470° it
again becomes normal. When the dust is cooled down an
opposite effect is noted between 450° and 260°, If the opera-
tions of alternately heafing and cooling the same dust ar:
repeated, the exothermic and endothermic effects are mani-
fested each time between the same temperatures, with their
apices at about 420° on the rise and about 350° on the fall.

We cannot help but notice that the exothermic effect on
the rise occurs at the melting point of zinc metal, but when
zine is melted the effect is the very reverse, heat Leino ab-
sorbed at the moment of fusion to the extent of 28 calories
per kilogram.

*Ahstracted from a paper given before the Am. Elrctro-
chemical Soc.
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We are therefore in presence of an anomalous critical
point, and I will now consider separately the operations of
galvanizing in zinc dust below and above that critical point.

If a clean piece of steel wire is immersed in zinc dust
which is heated to a temperature below 420°, or at what is
known as ‘“‘sherardizing temperatures,”’ a slow cementation
takes place and zinc is absorbed from the very moment that
the wire reaches the temperature of the dust; there is at the
same time a slow sublimation of zinc at the surface increas-
ing with time but sufficient for all practical purposes after a
few hours of treatment; in the presence of reducing gases
the time of treatment can ke considerably lessened but the
penetration of zinc is of course less. This process is sher-
ardizing, unsurpassed for many purposes, unsuitable for
many others. There are two varieties of sherardized coat-
ings: the gray, porous and brittle variety, mostly composed
of zinc carbonate which darkens with age; other variety has
a high metallic luster and is compact and of a finely crystal-
line structure. If this were the class of sherardizing produc-
ed by all existing plants, there would not be much hot-
galvanized work produced outside of wire and sheets.

When we work with the dust at a temperature above the
critical 420°, results are entirely different; galvanizing is in-
stantaneous, taking place the very instant that the wire
reaches the temperature of the dust. There is very little
penetration of zinc in the iron; there may be vaporization and
condensation of zinc as in sherardizing, although I doubt it.
A wire heated to 800 or 900° in a mon-oxidizing flame and
quickly thrust into cold zine.dust will condense around itself
a considerable thickness of zinc. The best working tempera-
ture ranges between 500 and 600® C. The galvanizing is
bright and more pleasing in appearance than that obtained
by any other means.

The furnace used merely consists of a zine-dust trough
between two sand troughs provided with a set of cast-iron
cover-plates over the zinc trough and power-driven rolls. As
high a speed as 850 feet per minute can he used for securing
good merchant galvanizing. It is found preferable to run at
35 feet only, running a large number of strands and attach-
ing the coils end to end.

The process is economical as regards current consump-
tion which, outside of zinc and labor with a very small
amount of power for driving the rolls, represents the bulk of
direct cost. Figures are readily arrived at, for as soon as
the dust has attained a fairly constant temperature, as it
very rapidly does, the consumption of electricity in watt-
hours is represented by the formula

e IR SR T SRR A e
Watt-hours =

where 6
w = weight of wire treated..... say 1,000 kilograms.
s = specific heat of steel....... say 0.18 at 550°.
t = temperature to Le maint’d..say 550° C.
wst = calories needed, which, multiplied by the ratio

7/6, gives the watt-hours,

Figuring 75 per cent. efficiency for the dynamo or trans-
former supplying the current, the abhove formula gives 154
kilowatt-hours per long ton of wire of any diameter.

While the wire is softened by the process, a full anneal-
ing can only he secured by using a higher temperature, the
consumption of clectrical energy being then increased from
40 to 50 per cent. and the cand trough through which the
wire passes after leaving the zinc dust must be appreciably
lengthened. If a slight scale is to be removed, the high
temperature must be used in connection with a reducing
agent. Sand must be used with the zinc dust to prevent cak-
ing and cavitation in the path of the wire. Aluminium con-
tact rolls and special mercury contacts are the only ones suit-
able for this kind of plant.

Volume 21.

The wire can be brought out into the air immediately
after coating, but it is preferable to let it cool by passing it
through sand which brightens it at the same time.

The instantaneous galvanizing of steel in zinc dust above
420° is readily explained by completing the theory which I
developed as far back as 1907; I will now state it in its com-
plete form.

Zinc dust is produced by the sudden cooling of the vapor
of zinc and the transition from the gaseous to the solid state
is so rapid that, for all practical purposes, the liquid state is
skipped. The setting of the zinc, brought about by sudden
chilling, prevents regular arrangement ot the molecules along
determined stereochemical lines; it forbids the formation of
crystals for which time is required. The heat of solution of
matter in an amorphous state is always-higher than when in
a crystalline state; the same is true of a strained condition
which likewise presents an amorphous appearance. At the
time of formation, considerable heat is retained which would
have, been radiated by slow cosling.  The condition is one
of physical instability resulting in readier and, oftentimes,
explosive decomposition,

The physical instability of zinc dust may te explained
thus: In the prolongs of zinc furnaces the uncondensed vapor
is suddenly chilled and collects in minute drops which are
instantly congealed at the Surface and oxidized, forming »
rigid spherical skin cr crust.  Within this crust the liquid
zinc cools and contracts more slowly but the rigidity of the
crust does not permit the drawing in of the surface to form
the facets of a crystal and compensate this internal contrac-
tion. Thus, voids must exist within the crust and we may
presume a structure which. might be described as ¢‘pipeq
radially’”’ or as negatively crystalline.

Below the melting point of zinc this condition persists
but affinities and thermal inducements find a readier response
from zinc dust than from any other form of zinc, both by
reason of the enormous amount of free surface and becausd
of this unstable condition.

At about 415°, which is the melting point of zine, the
strain within the zinc dust particle is totally or almost totally
relieved as indicated by the loss of heat, although some of
the latent heat must be retained for fusion. ;

At high temperatures zinc dust is pasty, because formed
of innumerable little bags of melted zinc, but these will not
coalesce on account of their small size and closely packed
condition, unless considerable pressure is used. These minute
bladders might be compared to soft-shell turtle’s eggs; they
form a plastic and cellular mass. ;

If, however, a reducing agent, say a drop of coal tar, is
introduced, reduction of the skin takes place and we get a
small mass of more or less spongy metallic zinc. If a metal
which is electronegative to zinc, such as iron, is put inte
contact with these bags of zinc, reduction and an exchange
of metals take place, the bag is punctured at the point of
contact and the zinc spreads itself on the iron.

Fence it is that wire can be galvanized in this manner by
means of a plint c'os=ly resembling a hot galvanizing plant,
for the process is, in fact, on~ of hot galvanizing.

—_—

NEWS ITEMS.

In view of the protracted stiike of the coal miners in the
southern portion of British Columbia, there are grave appre-
hensions of a coal famine duriag the winter in those weste n
provnces which draw their supplies of fuel from the mines
affected by the strike.

*_ % * »
The Ovifaker Iron; a Natural Carbon Steel. C. Bepe.
dicks. (Me‘allurgie, viii, 65.)—On examining the Speci-
mens of thz natural mass of iron discovered at Ovifaker by

[ e—
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Nordenskiold under the microscope, the results show that
the mass is a natural steel containing high sulphur. The
structure differs from that of meteoric iron, and shows the
presence of finely divided pearlite, indicating very rapid
cooling below 700 dzg, C. A new constituent was ob:e.vad,
which the author terms ‘‘oxide-pearlite,’”’ in which the cemen-
tite lamelle appear to penetrate inio the oxide; this oxide-
pearlite was probably formed by a secondary oxidation of the
ferrite lamecllee in pearlite. This confirms the view ‘that the
mass has been produced by the reduction of the iron com-
pound in molten basalt by a highly carbonaceous material.

L R S

Iron and Steel Institute.—The fall meeting, which was
to have been held at Turin, Italy, O.tober 5, was h:ld in-
stead in London, owing to circumstances which had unex-
pectedly arisen. The following is the list of papers submit-
ted, a selection of which was read and discussed:—

1. ““ Reports on the Iron Ore Resources of Italy.” (a)
Sardinia, by Ing. L. Testa. (b) Brembana Valley, by Cav.
G. Calvi. (c) Central Italy, by Ing. A. Ciampi. (d) South-
ern Italy and the Island Dependencies, by Prof. G. la Valle.
. 2. “Temperature Influences on Carbon and Iron.” By
E. Adamson, Sheffield.

3. “ Mechanical Influence of Carbon on Alloys of Iron
and Manganese.” By Prof. J. O. Arnold and F. K. Knowles,
Sheffield.

4. ‘““‘Autogenous Welding of Metals.” By Dr. Francesco
Carneva'i, Turin.

5. “Application of Electric Energy to the Manufacture
of Iron and Steel in Iialy.”” By Cav. Ing. Remo Catani,
Rome.

6. ‘“Present State of the Metallurgical Industry of
Italy.” By Signor Comm. Luigi Dompé and Cav. Francesco
Saverio Pucci, Milan.

7. “ Origin of the Iron Ores of Swedish Lapland.” By
L. L. Fermor, Calcutta, India. ’

8. “ New Industrial Processes for the Cementation of
Steel.” By Cav. Prof. Dr. Federico Giolitti, Turin.

9. “ Cementation with Gas under Prissure.” By Prof.
Dr. F. Giolitti and Dr. Francesco Carnevali, Turin.

10. “‘ Transformation of Steel within the Limits of Tem-
perature Employed for Heat Treatment.” By L. Grenet, Ar-
genteuil, France.

11. “ Reseaches on the Nature of the Pho:sphates con-
tained in Basic Slag derived from the Thomas Gilchrist De-
phosphorisation process.” By Victor Adolphe-Kroll, Luxen-

bourg, Germany.
— -

HAND-MIXING OF CONCRETE.

Although upon all extensive opera‘’ioas concrete is row
mixed by a machine, says Sanford E. Thompson, hand
mixing is necessary, and may be even economical under
certain conditions: (1) Where the quantity of concrete is
so small as to prohibit the expense of purchasing or renting
a mixer, (2) where concrete is laid in so thin a layer or at
so many different places that the cost of the frequent moving
of a mixer counterbalances the saving otherwise realized,
and (3) in beginning large jobs before the machinery has
arrived or where the work is slow at the start. The cost by
hand mixing, therefore, should be estimated no: only when
it is obviously the only method to use, but also to determine
whether hand work may not be the cheaper.

Notwithstanding that comparative tests have usually
shown machinery-mixed concrete to be the stronger, with

careful superintendence, hand mixing will give first-class re-
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sults. Concrete of wet consistency, soft enough to flow slug-
gishly, such as is used in building construction, is less
easily worked by hand than a mixture of stffer plastic con-
sistency.

The cost of mixing by hand varies with local conditions,
but when, as is usually the case on any particular job, the
local characteristics are known, it is possible to estimate the
cost very closely instead of making it a matter of mere
guess. To be sure, the experienced engineer or contractor
may guess quite accurately, but almost anyone will fall down
once in a while and make a mistake which may amount to a
large percentage of the cost, enough to make a difference
between profit and loss, when conditions are different from
those with which he is familiar, With the proper data at
hand it is just as easy and takes no more time to estimate
accurately than to study the problem carefully enough to
hazard a guess which will include all the variables.

The strength of hand-mixed concrete is but little af-

fected by the system employed in mixing the materials, pro-

vided they are turned in a proper manner and a sufficient
number of times to incorporate them thoroughly, Some
engincers prefer to make the cement and sand into a mortar,
while others do not add the water until the final turning.
Excellent work is produced by both me hods, but the latter
is slightly more economical because shoveling the mortar on
to the stone involves more labor than handling the dry m'xed
cement and sand. For example, comparative tcsts show
that it costs less to mix the cement and sand dry, shovel th2
mixture on to the stone, and turn three times thaa to make
a mortar, shove]l it on to the stone, and turn only twice,
Still other methods are sometmes employed, so that they all
may be summarized as follows:—

(1) Cement and sand mixed dry and shoveled on to the
stone or gravel, levelled off, and wet as the mass is turned.

(2) Cement and sand mixed dry, and the stone or gravel
dumped on top of it, levelled off, and wet as the mass is
turned.

(3) Cement and sand mixed with water into a mortar
which is shoveled on to the gravel or stone, and the mass
turned with shovels. \

(4) Cement and sand mixed with water into a mortar,
the gravel or stone spread on top of it, and the mass turned
with shovels.

(5) Gravel or stone, sand and cement, spread in success-
ive layers, mixed slightly and shoveled into a circle or crater,
water poured into the center, and the mass mixed with
shovels and hoes.

The last method is applicable only where a small
amount of concrete is to be mixed on the ground with mno
mixing p'atform or mortar box.

Mixing of the sand and cement must be done just })cfore
they are needed. If mixed more than half an hou): in a'd-
vance, the natural moisture, which all sands contain, will
make the cement set and cake.

et i

NEW TYPE LOCOMOTIVE.

The London and Northwestern Railway, in conjunction
with the Great Central Railway, is experimenting with three
electric locomotives, generating their own power. Designs
for three of these engines are being prepared.

Electricity will be generated by a dynamo driven by a
petrol engine. Experiments have previously been made with
electric locomotives in which the dynamos driven by a steam
turbine, but the type proved unsatisfactory in the matter of
economy of working. By replacing the turbine with a petrol
engine, a great deal of weight and space will be saved.

»
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A CONCRETE PLANT LAYOUT AND METHODS
OF HANDLING MATERIALS ON A TEN-
STORY REINFORCED CONCRETE
WAREHOUSE JOB.

The concrete plant layout and the methods used in un-
loading, dumping and transporting the raw material to the
mixers and ho.sting towers, by the Aberthaw Construction
Co., of Boston, in erecting the large ten-story reinforced
concrete warchouse of the Larkin Company at Buffalo, N.Y.,
are well woith attention. The Larkin warehouse will contain
613,000 sq. ft. of floor space, or over fourteen acres, and the
consulting engineers are Lockwood, Greene & Co., of Bos-
ton and Chicago.

There are two distinct mixers and hoisting towers locat-
ed at thirds of the building’s length. In back of these and
across the road kept open to traffic, are the cement sheds
and stone bins, all of which are connected to the mixing plant
by industrial tracks so arranged that the raw material can be
brought from any point to either of the Ransome mixers,
The a~gregates are received on the Erie Railroad tracks
alongside of these buildings.
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show as good results as average sand with ciushed stone,

and even better in most instances.

The location of the two cement sheds of capacities of
4% and 53 cars each, was arranged so that the railroad cars
could be placed on one s.de of the sheds and the industrial
tracks serve the shed bo:h between the standard gauge cars
and on the street side of the shed. However, all the cement
is not unloaded at the sheds, as it is tested at the works of
the Crescent Cement Co., Wampum, Pa., by the Pittsburg
Testing Laboratory, and seven-day reports are usually in
hand before the cars arrive at the job. In this way the ce-
ment can be used direct from the railroad cars, a special in-
dustrial track being provided from the back of the cars di-
rect to the mixer platform, so that two men can usually take
care of all the cement which is being introduced into the
mixer. The batches at the present time are running in the
neighborhood of forty-two to the hour; it is expected, how-
ever, that when the plant is running smoothly and the men
are all broken in to the work the contractors expect to be
able to get as high as sixty per hour from each of the two
Ransome mixers.

The unloading gravel plant is of the continuous chain
and malleable iron bucket type. It is inex:ensive so far as
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Concrete Plant Layout for Larkin Co,, Buffalo,

One advantage of the two towers is that they can be
worked independently of one another, being used simultane-
ously on the different levels to which the forms have been
erected, and that one may be used. for placing concrete in the
ground floor columns while the other is working on the fourth
floor.

The warehouse is surrounded by streets on three sid s
so that the streets cannot be blocked, and as the railroad
tracks are on the opposite side of the Street it was nzce:sary
to locate the raw material bins and cement sheds away from
the mixers. The Erie Co., who serve this sw'tch, raised no
objection to putting pockets underneath the railroad tracks,
thus enabling unloading direct from bot‘om dump equipm:nt,

The gravel dredged from the Niagara river :n the neigh-
borhood of Strawberry Island, has in it sand and stone in
approximately the proportion needed for good concrete wo:k,
the sand being slightly in excess, but being of such good
quality that tests made with concrete using this aggrezae

'
the machinery is concerned, the chief expernse cccurrny in
the building of 'the two fifty-ton stone bins. These so-e
bins are of standard construction and are so maile that they
can be taken down without the drawing of any na'ls, They
are so bolted together that they can be removed from one
job to the other and re-erected with minimum expense.

The loading device which commands thess towers con-
tains a heavy shce, and a little difficulty is found in getting
the gravel to flow from the bottom dump of the cars into the
shoe. It is found necessary, however, to have at least two
men shovel out the ends of the cars while one man stops
blockades, and a third sces that the plant works quickly arg
that the buckets are kept fiiled.

The shifting of the cars is accomplished so far as pos.
sible by the railroad company’s locomotive.” When this is
not available, however, the contractors have provided a nig-
ger-head, a geared machine running two nigger-heads, one
slow and one medium speed. This is motor driven and can

R
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be started and stopped by the man who tends the placing of
the cars. A rope haul moves the cars to position and moves
the empties out onto the second track which is usually kept
clear by the railroad so that the empties may be taken away.
At the present time as many as twenty cars per day have
been handled by the two plants, and it is not expected that
the average will be as much as this, but it shows that the
plants are large enough to amply take care of the work in
hand. Five horse power motors situated on top of the bins
drive these plants.

The usual complement of men for using each of the bins
for unloading is five, it being found that these five men can
care for about a car an hour, according to how the cars are
placed on the tracks, the greatest difficulty being, not the un-
loading so much, but the placing of the cars by the railroad
and the insuring of a steady supply of gravel having in mind
the fact that this gravel must be interspersed by cement cars
so as to supply both cement and gravel for the work.

Alternating current is supplied from the power house of
the Larkin Co. The Ransome mixers themselves and the
hoists, which convey the concrete to the upper stories are
driven by thirty horse power motors. These are belted and
are group driven, being the double drum belt hoists.

At each mixer two men are steadily employed, one tak-
ing care of the charging, adding water, efc., and another
cutting the ties of the cement and adding the bags of ce-
ment to the btatches. The men who push the industrial cars
from the bins also load from the Ransome gate in the bins.
This loading is very readily accomplished, the round gravel
running from the bins much more easily than would be the
case if crushed stone aggregate were used. Four men. with
two cars keep the mixer busily working without additional
help.

The discharging of the bucket at the top is usually ac-
complished without the intervention of any bin, it being ar-
ranged that a car is always at the top of the tower to re-
ceive the loaded bucket as it reaches the dumping point.
While columns are being poured, however, it has been found
best to distribute by barrows, the reason being that the con-
crete is placed around structural steel columns which con-
tinue up through the lower stories of the building where the
loads are very heavy and does not allow of proper placing
when an industrial car containing some eighteen cubic feet is
dumped at one time.

P i | i cu——

SEWER GAS AND CONCRETE.

In a report by Messrs. Metcalf & Eddy, consulting en-
gineers, of Boston, Mass., which deals with plans proposed
by Mr. William F. Williams, city engineer of New Bedford,
Mass., for the construction of intercepting sewers and dis-
posal by dilution in Buzzards Bay, the question of the effect
of sewer gas on concrete is 'discussed. Concrete, the report
states, is known to be affected under some conditions by
gases generated from sewage chiefly, it is believed, hydrogen
sulphide. Where the sewage is admixed with salt water the
amount of sulphur compounds from which hydrogen-sulphide
gas may be formed is increased. A portion of the intercept-
ing sewer proposed for New Bedford will at times contain a
mixture of sewage and salt water; the velocity of flow in this
portion of the line will often be low enough to cause a pre-
cipitation of solids in the sewer. These will decompose more
or less rapidly, and it is quite possible that under these con-
ditions some hydrogen sulphide will be generated and may
be liberated from the sewage. In view of these conditions
Messrs. Metcalf & Eddy advise lining the invert and arch

THE CANADIAN ENGINEER 493

with a single course of hard burnt brick, or constructing the
sewer entirely of brick, as economy shall dictate, in the sec-
tion which may contain salt water. In this way, it is stated,
the danger of injury from the action of gases will diminish,
and it will be easier to repair any damage which may be done
and which will probably be largely confined to the joints than
if concrete were used. The use of brick lining, however, is
not believed to be imperative; if it should be decided to build
a sewer wholly of concrete the sections should be increased
by a thickness of from 1 to 2 in. on account of this possible
corrosive action. The concrete should be proportioned 1 part
Portland cement, 2 parts sand and 4 parts broken stone in-
stead of 1:2% :4% of thereabouts which it is proposed to use

for the remainder of the sewer system to which salt water
must not be admitted,

————

ROPE VALUES.

—_—

\

The apparent value of rope is in the price per pound,
the real value is in the strength and length. Unfortunately
these have no relation, which is self evident to the pur-
chaser. He must independently compare them if he would
determine just how much he is getting for his money, When
he does he will find that the best rope proves to be the
cheapest. The following results of a recent reliable test
show this conclusively. The <oils cf rops of the same sizs
(one-half-inch diameter) were purchased in the same store,
one, here designated as ““A’ was of the highest grade manila,
the other designated “B”’ was of an inferior grade, but called
“manila,” although selling for three cents less per pound.
They were weighed, measured and tested for strength on a
reliable testing machine with the following resulti—

KIA’Y (‘BY'
Length of rope in coil ............ 1,250 ft. 1,070 ft.
Weight of coil with lashings ...... 97 lbs. o7 lbs.
Weight of lashings ......coovevnren 1 1b, 3 lbs.
i TR T | Gt SFA R e R e 12 Cts. 0 cts,
Comparative price per 100 ft....... 03 cis. 82 cts.
Breaking strength ................ ,2,007 1bs. 1,450 1bs.

Comparative value (““A’’ worth 12c.) 12 cts. 534 cts.

These figures are well worth the careful study of any-
one who buys even one dollar’s worth of rope,

It will be seen that although the two ropes in the i'lus-
tration were the same size and the coils weighed the same,
coil ““A” contained nearly two hundred feet more rope than
“B.” It will also be seen that while rops like “B” can be
bought at three cents per pound less than ‘A’ the actual
cost of 100 ft. is only eleven cents less.

The difference is better shown when we consider the
most important quality of these ropes—the strength.

The figures indicate that “B,”” although much heavier,
was less than one-half as strong. Assuming the value of
“A” to be 12 cents per pound, a simple calculat'on shows
that, taking into consideration weight and strength, the
comparative value of “B? is only 52 cents per pound. Or,
to return to the original proposition, when high grade rore
like ““A’’ can be bought for 12 cents per pound, every penny
above 5% cents per pound paid for rope like “B” is abso-
lutely, wasted. Of course the same proportion holds good
with the price of ““A”” higher or lower.

Actual figures might vary in other caces, but the re-
sults are typical of those always obtained in buying low-
grade Tope.
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The Canadian Engineer.

BOOK REVIEWS.

The Design and Construction of Dams. Including Ma-
sonry, Earth, Rock-Fill, Timber and Steel Structures; also
the Principal Types of Movable Dams. By Edward Weg-
mann. Sixth Edition, revised and enlarged. Published by
John Wiley & Sons, New York. Renouf Publishing Com-
pany, of Montreal, Canadian Agents, Cioth; 9% x 12 in-
ches; pp. 529; 157 plates; 198 text figures and 24 tables.
Price, $6 net.

This book, which has now reached the six.h edit'on, is
one of those standard treatises wi hout which no engineer’s
library is complete. It is a book along side of which all
other beoks on the subject are compared,

A general revision of the fifth edition has b:en carried
out, bring'ng the treatise up to date by the addition of de-
scriptions of many ncw dams and extending and correcting
the descriptions of those under constraction at the time of
publishing the fifth edition.

Two new chapters have been added; one 01 “Oveifl w
Weirs,”” and the other on “Coffer-dams.”” The chapter on
“Overflow Weirs"” deals in a descriptive way, with the In-
dian and United States Reclamation Service types cf desiyn
The chapter on ““Coffer-dams’’ describes the different typ-s
of these structures, with descriptions of dams actually built,
including such recent work as the Fneumatic caisson coffer-
dam at Hauser Lake.

The chapter on ‘“Recent Dams’ is a resumé of descrip-
tions of many of the large dams recently built, Amoﬁg these
might be noted the Cataract dam in New South Wa'es, the
Roosevelt dam in Arizona, the Gatun dam, and several move-
able dams of the latest types,

In the Appendix, the different investigations into the

actua] distribution of stresses in a masonry dim are noted,
and a bibliography attached,

The Theory of Structures, By Charles M. Spofford,
S8.B. Published by McCGraw-Hill Book Company, New York,
19115 Cloth; 6 x 9% In.; 412 pp., Including Index. . Many
illustrations and tables. Price, $4.

This book deals with the fundamental theories upon
which the design of al] engineering S.ructures is based. It
does not take up the design cf the complete finished struc-
wures but gives a very complete analysis of manner of obtain-
ing stresses, and designing the different elements, such as
beams, columns, trusses, etc,

The author only takes up the design of statically d:ter-
minate structures, leaving the indeterminate cases for an-
other volume. However, he devotes one chapter to the arch,
giving the commonly accepted methods of solution,

One pleasing feature of the book is the early introduc-
tion of the influence line with its uss in deriviny and illus-
trating analytical methods. There is also a chapter on de-
flections, which is a decided addition to a book of this type.

To our mind this s one of the best books of recent
years on the subject of Theory of Structures. The analytical
methods and mathematical explanations used are clear with

no unnecessary verbiaze. The illustrations, cuts and tables
are exceptionally good. i

The author has taken the most recent developments in
connection with different el:ments of design. For instance,
in conaection with column design, he incorporates the latest
practice and results as exem;lfic:d from the results o full
size column tests made by the Phoenix Bridge Company.

We have no hesitation in recommending this book to all
engineers interested in the design of Structures. It is a
book that will amply repay a‘tention both to the student and
designer.

Pumping Machinery.—A treatisc on the history, design,
construction and operation of various forms of pumps, by
Arthur M. Greene, jr., Professor of Mechanical Engineering,
Russel]l Sage Foundation, Rensselaer Polytechnic Institute,
John Wiley & Sons, New York; Chapman & Hall, Ltde
London. Cloth; 6xg ins. 703 pages. $4 net.

The author of this book has extended a course of lectures
given by him at one time, to the students of an engineering
school, and it is intended primarily for use as a text-book.
As such it is rather bulky and contains much that would no
doubt have to be omitted in a course on the subject. The
first two rather lengthy chapters are devoted entirely to the
history of pumping machinery, which it is well to have re-
corded but will only be used by the compara‘ively few whose
special work lies along this line. The chapter on forms of
pumps are compilations from trade catalogues, where the
same information could be easily obtained and to better ad-
vantage as practice is constantly changing. )

Considerable space is devoted to the theoretical side of
the design of pumps which will be of use to only those few
concerned with pump construction. Several chapters are
taken up with details of steam and Wwater ends, design of
parts, injectors, pulsometers, air 1'ft and pneumatic pumps,
mine pumps and special pumping machinery. Ona chapter
takes up the history of pumps.

It would have been much better if a large part of the
deécriptivc material had been left out and more of the ques-
tions taken up which would be of more general use to g
larger number of the practising engineers, such as typical
layouts, selection of form of pumps to suit various condi-
tions, costs, efficiencies, etc. The bock will serve as a text-
book for students much better than as a reference book for
the older rhembers of the profession.—H. J. C.

Reinforced Cancrete. Mechanics and Element:ry pe-
sign, by John P. Brooks. Publiched by McCraw-Hil Book
Company, New York, 1911.  Cloth, 6% x 9, In., 220 pp.,
including index. Many cuts and tables. Price, $2.

This book, just published, is intended for the student,
to supplement the usual college work in Mechanics and Ma-
sonry design.  But it will also appeal to the engin:er who
desires a compact, little volume containing the essentials of
re'nforced concrete design. The book is written in a very
log'cal manner; the chapters in the order given are as fol-
lows: H'storical, Sketch, The Component Parts, Tes's of
Reinforced Concrete, Analysis of Stresses, and E'em:=ntary
Design.
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One good feature of the book is the fact that much of
the matter usually found in volumes of this kind, such -as
quotations of tests, and details of construction is omitted,
the reader being referred to the sources of information for
this material. The chapter on Elementary Design is one

that will appeal to the man using reinforced concrete for the

first time. The work therz is well arranged and takes up
the separate design of tee-beams, rctaininzy walls, cantilever
and counterfort types, and the arch.

The book will no doubt be well received by students and
engineers, as it forms a very concise little treatisz on the
subject.

Straight Line Engineering Diagrams. By Manifold &
Poole. Published by the Technical Pubishing Company,
San Francisco, 1911, Cloth; 4, x 7)7; pp. 96; 44 diagrams
and 5 half-tone illustrations. Price, $3.

This book consists of 44 diagrams, wu.ica furaish a
simple and convenient method for obiaining resul's with
certain involved engineering calculations, The diagrams
are isoplethe charts, in which the result required is obtained
by laying down a straight edge, and adjusting over two of
the scales of which the quantities are known an1 realing off
the desired result from a third or fourth s-ale. For this
purpose a strip of transparent celluloid is furnished with a
straight line cut on it. The diagrams take up the bearing
power of piles; masonry arches; rcinforced concrete;
strength of beams; electric wiring; pole line construction;
power transmission lines, steam engines and hoists; flow of
water in pipes, channels, canals, flumes, etc. ; steel and wood
stave pipe lines; water measurements; stadia measurements;
shafting, beliing, gearing, etc. This book is c¢f conven'ent
size for pocket use, and will form a handy little volume for
the engineer who desires a rapid and approx mate mcthol
of arriving at results for many of his computations.

“ Tests of Nickel-Steel Riveted Joints,”” Ly Arthur N.
Talbot and Herbert F. Moore has just beea issvel as Bul-
letin No. 49 of the Engineer:ng Experiment Station of the
University of Illinois.

The use of nickel-steel in the construction of bridges of
great span is one of the interesting recent developments in
the field of engineering. For many years, it has been known
that an alloy of nickel with ‘steel possessed great strength
and toughness, and hence nickel-steel has been extensively
used as armor for battleships, and in other structures where
the necessity for great strength was paramount.

To the casual observer, a steel bridge seems to be a
rigid structure, but the engineer knows that microscopic
movements of parts are constantly taking place as the bridge
is exposed to wind, to heat and cold, or to the moving load
of a pissing train. There is no doubt that the use of n'ckel-
steel would make possible the reduction of the weight of steel
required to build a bridge, but the action of the riveted joints
of the bridge, if nickel-steel wera used, has not been known.

In consdering designs for a new bridge over the St.
Lawrence River, near Quebec, Canada, which is to replace
the bridge that collapsed during erec'ion, the Board of Eng-
neers of the Quebec Bridge, appointed by the Canadian Gov-
ernment, requested the Laboratory of Applied Mechanics of
the University of Illinois to undertake a series of tests of
n'ckel-steel riveted joints,

Bulletin No. 49 describes these tests, and also a series of
tests on chrome-nickel-steel riveted joints made for the Penn-
sylvania Steel Company. It was found that the rivets of the
nickel-steel riveted joints began to slip under loads just as
low as did joints with ordinary steel rivets and plates, but

_ that the nickel-stesl joints carried higher loads before final

tearing apart of the plates or shearing of the rivets. Tests
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were made in which the riveled joints were loaded in one
direction, then in the other, and it was found that under
such loading, the slip of rivets was much greater than under
steady load.

Copies of Bulletn No, 49 may be ob‘ained gratis upon
application to W. F. M. Goss, Director of the Engineering
Experiment Station, University of Iilinois, Urbsny, Illinois.

Aids in the Structural Design, by C. R. Young, B.A.Sc.,
Lecturer in Structural Engineering, University of Toronte.
Published by The Engineering Society of the University of
Toronto, 1911; paper, 6 x9; 12 pages; 7 plates; 2 tacles;
price, 50¢.

This little pamphlet has been issued by Mr. C. R.
Young, to be used in conjunction with his lectures on Struce-
tural Design in the Faculty of Applied Science, of the Uni-
versity of Toronto. It contains plates giving the various
s andards for rivets and riveting, the convenient gauges of
angles of moderate thicknesses and the essentials of "he
lacing standards of the American Bridge Company.

Plate 4 gives a moment table of a series of 4o-ton double
truck electric railway cars in train, under the Dominion Gov-
enment specification, 1908, and the specifications of the On-
tario Railway and Municipal Board, 1910.

Tables 1 and 2 give the permissible compressive stresses
on medium steel columns having slenderness ratios of from
28 to 150.

This little pamphlet is a most valuable one to the en-
gineer and student, dealing with the design of structures.

The Road Board. Published by Waterlow & Sons, Ltd.,
London Wall, London, Eng. Price, 1s. 6d.

This little pamphlet bearing the title “Trials of Road
Materials by the Kent County Council, Under Arrangements
with the Road Board, on the New Eltham-Sidcup Road,”” has
been recently published through Messrs. Waterlow & Sons,
by the Road Board, giving particulars of the various mater-
ials selected for experimental lengths of roadways laid down
by the Kent County Council.

Col. R. E. Crompton, the consulting engineer to the
Roard makes a preliminary statement in which he says that
the object of the Road Board has in view is to secure a service
test under uniform conditions of a number of trial lengths. or
roadway laid down under the general direction and supervis-
ion of the Advisory Engineering Committee of the Board, so
that a record of comparative results can be obtained in a bet-
ter and more reliable manner than is generally obtainable in
the case of road services laid down in the ordinary course of
road main‘enance in different parts of the country.

The pamphlet includes a copy of the specifications under
which the work is to be carried out. It is provided that the
various contractors shall be responsible for the maintenance
of their work from the date of the commencing of the laying
of the materials until the county surveyor of Kent gives
notice that the same requires reconstruction.

This little volume is a valuable one and future conditions
of the work will be looked forward to with interest by en-
gineers interested in construction and ma'ntenance of roads.

Town Scavenging and Refuse Disposil. By Hugh 8.
watson. London: St. Bride’'s Press, Ltd.

We have read this interesting booklet on th's all import-
ant subject and agree with Mr. Watson that the matter con-
tained may prove of interest to engineers and the people’s
representatives in municipal affairs.

It is welcome inasmuch as it brings many matters up to
date and is useful owing to the thorough way in which it
deals w'th the scavenging branch of th: subject.

Ths destruction of refuse by fire is also dealt with, and
our only regret in this respect is that Mr, Watson does not
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go far enough. The costs of destruction are inceed misleac-
inyg, but we think this will aiways obtain beciuse eveiy case
has to be considered upon its own merits and circumstances
and no method is practicable to bring them to a common
basis of reckoning. Litcrature on this subjcct is so far very
much lacking, and Mr. Watson has gone only a sho.t way
to supp'ying a long-felt want. We therefo e await a com-
prehensive work dealing w.th the whole subject.—R. R. K.

Power Plant Testing. A manual of testing engines, tur-
bines, boilers, pumps, refrigerating machinery, fans, fuels,
materials of construction, etc., by James Ambrose Moyer,
S.B., A M., M.Am. Soc. M.E., Am. Inst. E.E., Professor of
Mechanical Engineering, University of Michigan. McGraw-
Hill Book Company, New York and London. Cloth; 6x9%
ins. 422 pages. $4 net.

The book is intended primarily as a text-book for tech-
nical schools for use in the experimental engineering labora~
tory, but its use as a reference book by the professional
engineer has not been lost sight of. The purpose of the
book is to present descriptions of apparatus used and cali-
bration required for accurate testing of engines, tur-
bines, boilers and various power plant machinery. The first
four chapters describe instruments for measuring pressures,
temperatures and areas and the determination of the amount
of moisture in steam, also the testing and calibration of
them. Charter five is devoted to engine indicators and re-
ducing motions and the following one to the measurement
of power by the various kinds of brakes and dynamometers.
The measurement of the flow of air, gases, steam and water
is taken up in chapter seven. Two chapters are devoted to
the calorific value of fuels and flue gas analysis. Cons'der-
able spzce is then taken up by the four chapters on the test-
ing of boilers, steam engines, steam turbines, gas engines
and producers, in which the author has taken as a basis the
widely used codes of the American Society of Mechanical
Engineers. Methods correcting steam turbine and engine
tests to standard conditions are given in chapter thirteen.
The remaining five chapters include the testing of ventlating
fans, blowers, air compressors, refrigerating machines, hot
air engines, hoists, belts, rope drives, friction wheels and
hydraulic machinery, the chapter on the latter being rather
short and incomplete.  The final chapter on tests of the
strength of materials contains a few of the most important
methods of testing for tensile and compressive strengths.

The book contains numerous illustrations, tables, curves
and forms for reporting tests. It is well printed, the head-
ings, formulas, characters and important passages being in
heavy type, which makes it very easy reading.—H. J. C.

“‘Direct and Alternating Current Manual’’—“With di-
rections for testing and a discussion of th> theory of elec-
trical apparatus,” by Frederick Bedell, Ph.D.. Published by
D. Van Nostrand Company, New York, and Constable &
Company, London. Price, $2 net.

While intended primarily as a laboratory manual for
electrical engineering students, this book should also prove
useful to all desiring a clear understanding of the operation
of electrical apparatus. The treatment is by means of theo-
retical discussion of principles, classified and applied by
specific tests of apparatus and numerica] illustrations.

As a laboratory guide for students it is admirably plan-
ned to direct attention to the underlying principles involved,
the significance of the results obtained, and to encourage
individual investigation. Explicit instructions are given
only for sufficient tests in each case to give proper direction
to individual initiative, and detailed discussion is ccnfined
to representative examples of the various types of ap"antds,
special applications of general principles being covered by
suggestion and reference.

Volume .i.

As a reference book it should be of value especially by
virtue of its clear and not too mathematical expositions of
the principles and characteristics of Operation of the various
types of apparatus, and also as a guide in the development
and interpretation of test data.

The book presupposes no more than a knowledge of fun-
damenta] principles; its arrangement is logical and consist-
ent and its scope as comprehensive as its purpose requires.—

J. AT

Mill and Factory Wiring. By R. Geo. Devey, published
by Constable & Company, London. Cloth; 4% x6) In.;
illustrated. Price, 2s.

An electrical ins allation manual, one <f a serizs puk-
lished by this company. It is written from pract.cal stand-
point and is kept free from all complicated mathematical
treatment. The book is intended to be useful to electricians
intercsted in installation work. Layouts for wiring of in-
stallat'ons in factories are given, and diagrams of connec-
tions for all types of electrical machines in ccmmon use ars
shown. .

Electrical Mining Installations. By P. W. Freude-

macher, published by Constable & Company, London. Cloth;
4); x6) In.; 182 pp.; INustrated. Price, 2s.

This little volume is intended especiaily for mining engi-
neers and contractors engaged in the installaion of electrical
plant for mining purposes. The first chapter deals briefly
with the elementary principles of electrical’ engineering, wi h
special reference to alternating current. Although the man
portion of the book is descriptive of different types of in-
stallations, still the necessary formulae and tables are g ven
so that calculations in rega:d to output, power, etc,, may Le
made.

Pointers For Inventors, by Egerton R. Case; publishcd
by the authcr, Temple Bldg., Toronto; price, 24%,

A pamphlet of 16 pages, published for the inventor. The
author states thoroughly the different methods employed b,
inventors in securing capital to develop perfect or patent their
inventions. This author also has brought out a similar pam-
phlet entitled ‘‘Pointers For Paten'ees,”” which may be o0%5-
tained for the same price as ‘“Pointers For Inventors,”

He has published these books as the result of many
years’ experience in the patent soliciting profession, and it i-s
intended for patentees who are not business men to acquaint

them with the methods of commercially exploitin

] g their in-
ventions.

The above two pamphlets are valuable additions to litera-
ture on this subject, the information being in very concise
form,

The Water Supply of New York City. Edited and pub-

lished by The Blaw Collapsible Steel Centerny Company
Pittsburg, Pa. i

This beok kas a card-board cover, voume of 152 pagpers,
exceedingly well printed on a heavy mounted paper with
splendid half-tone illustrations. It contains an extensive and
thorough description: of the Catskill Mountain waterworks
for the extensions of the water supply of New York City
dealing with a short history of the water supply of New Yox.L:
City, and leading on to a description of the present supply,

The Blaw Collapsible forms were used on the Catsk1y
aqueduct, and a very thorough description is given of the
method of construction and design.

The volume also includes the spccifications for the dif-
ferent works, a list of the names and addresses of contrac-
tors, the perconnel of the Board of Water Supply, and much
other valuable data on this work. The Blaw Collapsible
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Steel Centering Company are to be congratulated on the pub-
lishing of this volume, as it brings together in compact form
a great deal of valuable information in connection with this
work.

—_—-

PUBLICATIONS RECEIVED.

The Decimal Association.—A pamphlet lisiing the prices
©of books, rules, etc., of the Metric System can be obtained
from the Decimal Association, Finsbtury Court, Finsbury,
Pavement, B.C.

American Road Builders’ Assoclation.—A small pamph-
let issued by The American Road Builders’ Association, 150
Nassau St., New York City; contains plan and purposes of
the organization, its constitution, by-laws and the officers for
1911.

The Report of the Health of the City of Manchester, 1910.
—A report by James Niven, giving a statistical review of the
diseases, and including the work done by the Department of
Health of Manchester, under the different regu'ations. A
resumé of the work of the Sanitary and Cleansing Depar:-
ments is also included.

The Works of Messrs. Escher-Wyss Company, Zurich,
Switz.—Messrs Escher-Wyss Company have forwarded =
handsome pamphlet entitled “The Works of Messrs. Escher-
Wyss & Co.””, being the reprint of an article published in
Engineering, July 21, 1g11. It includes a very complete de-
scription, well illustrated, of their work at Zurich, Switzer-
land.

Astronomical Field Tables.—A pamphlet issued by the
Topley Company, of Ottawa, importers of scientific and sur-
veying instruments. This is a sample of their astronomical
field tables for the use of engineers .and surveyors. Tables
of the same kind have been in use for a number of years on
the survey of Dominion lands, and are much appreciated by
Dominion land surveyors, but thsy do not exiend south of
latitude 49 degrees. Since it is necessary in making the cal-
culations to know the number of the township, these tables
were not suitable in places surveyed otherwise than under
the Dominion system. The Topley Company’s tables extend
from latitude 45 degrees to 53 degrees north, and as the lat-
tude is shown, they can be used anywhere between those
limits. The tables are for the determination of the meridian
and local time. Their main object is to dispense with night
.observations and thus avoid the troubles and discomforts
peculiar to artificial illumination.

Report on Mining Operations, Province of Quebec, 1910.
—This is a report by the Department of Colonization, Vires
and Fisheries, the Mines Branch, of the Province of Quebec.
It includes a review of the Quebec mining laws, the nuneral
production of the province, under the different headinys of
the minerals, with a description of the different mining dis-
tricts. This pamphlet is a book of 104 pages, very well
printed and well illustrated by many half-‘ones.

Uses of Commerclal Woods of the United States.— Bul-
letin g9, Forest Service of the U.S: Depariment of Agricul-
ture. This is the second pamphlet on the us:ss of comme=-
.cial woods, covering the pines of the United States, and is
a most valuable compilation. It covers all the different types
.of pines found in the United States, with the description of
their physical properties, supply, early uses, manufacture
and product, etc.

Annual Report of the City Engineer of Toronto, 1911.—
“The City Engineer’s annual report is a most comprehensive
.and valuable cne. The preface gives some interesting state-
‘ments concerning the city, its institutions, and various muni-
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cipal departments. The report contains 246 pages, and is
well illustrated with many half-tones and photographed draw-
ings. It includes a concise account of the various works car-
ried on in the city of Toronto during the year 1910, and con-
tains Some interesting costs on the different works.

The report is most exhaustive and complete, and will be
valuable for reference purposes.

The Twentieth Annual Report of the Bureau of Mines,
1911.—This report contains 3o1 pages and includes many
papers of exceptional interest.  The contents include, among
other things, a statistical review, a chapter on Mining Acci-
dents, a description of the Thunder Bay silver region, and
the report of Prof. M, B. Baker, who investigated the lignite
deposits near the Mattagami River. This report is repro-
duced on the first page of this issue. My. T. W. Gibson’s
Statistical Review is an exceedingly interesting one, his sum-
mary being a model of careful condensation. The report
is a most valuable onc and should be in the library of cvery
engine-r.

— ew e

CATALOGUES RECEIVED.

Ploneer Asphalt. A pamphlet describing the different
products of the American Asphaltum and Rubber Company,
and showing views where the material has been us d. Copies
may be obtained from the American Asphaltum & Rubber
Company, 614 Harvester Building, Chicago.

Craphite Lubrication. An address by Dr. Edw. Acheson,
describing d fferent types of graphite manufactured by the
company, namely ‘Aquadag” and ‘“Oildag,” with their
advantages as a lubricant. Acheson Oildag Company, Port
Huron, Mich.

Drag Scraper Buckets. The new type of drag scraper
buckets, manufactured by the Hayward Company of New
York, is described in their pamphlet No. 576.

Cutter and Surface GCilnders, Circular No. 168, issued
by the Garvin Machine Company, describing their different
types of-grinders,

The Priestman EJeotor. We have received advance
proofs cf a catalogue, on the Priestman Ejector System, to
be published shortly by Merritt & Company, Camden, N.J.

Cas Engines. Bulletin No. 38 of the Camden Foundry
Company, Limited, Toronto, describing their different types
of gas engines.

Transformers. The Canadian Moloney Electric Com-
pany of Windsor, Ont., forward pamphlet illustrating their
different types of transformers,

Crantold. A pamphlet, well illustrated, forwarded by
the Rudolph S. Blome Company, describing their patented
Grantoid Concrete Pavement. Copies may be obtained from
the company’s general offices, Bank Floor, Unity Building,
Chicago.

Friction Clutches. A pamphlet issued by Thomas Broad-
bent & Sonms, Ltd., Huddersfield, describing their automatic
friction clutches. )

Atlas Crude-Oil Engine. Bulletin No. 201 of the Atlas
Engine Works, Indianapolis, describes their crude-oil en-
gines of the Diesel type, and includes a report of test of one
of these engines in June, 1911, by C. E. Sargent, Consulting
Engineer of Chicago.

Second-Hand Machinery. The Willis Shaw Machinery
Company, of Chicago, Iil., forward pamphlet giving list for
September of second-hand machinery for sale by th:m.

Sewage Fllters. The Pacific Flush Tank Company, of
Chicago, forward a very artistic pamphlet illustrating various
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installations of Lacterial sewage filters, using their equip-
ment. The pamphlet is divided into sections, part one cover-
ing domestic installations; part two, Intermittent Sand Filt-
ers; part three, Comtact Beds; part four, Percolating Filters.
Those interested in sewage design or construction may
obtain copies by writing the Pacific Flush Tank Company,
The Temple, 184 La Salle Street, Chicago.

Olympia Electrical Exhibition. Bruce Peebles & Com-
pany, engineers, Edinburgh, have just gotten out a booklet,
No. 708, describing their exhibit at the Olympia Electrical
Exhibition, London, 1911. The hooklet is profusely ilus-
trated, and shows a large number of performance curves.
The publication deals entirely with types of machines which
were shown there.

Craphic Meters.—The Westinghouse Electrical and
Manufacturing Company has issued Circular 1131 describing
graphic meters for switchboard service. The publication
shows illustrations of the meters together with typical charts
taken from same, indicating the various uses to which gra-
phic meters may be put with advantage to the user.

Small Motors.—The Westinghouse Electric and Manu-
facturing Company has just issued the first edition of a smail
monthly publication entitled ‘Small Motors,”” which is de-
voted to forming a co-operative bond between the manufac-
turer and the dealer in small electric motors for general
houscho'd, store, and office work.

The publication is devoted o practical applications of
small motors, showing views of motors in actual service, such
as operating ice cream freezers, small lathes, washing ma-
chines, grinding wheels, and numerous other household de-
vices.

An interesting application of the small motor for the
houschold is its use as an auxiliary to the furnace, assisting
in the heating and ventilating of same. By means of a
blower attachment the motor may be used:

To increase the draft; to increase the distribution of heat-
ed air by drawing it from the pipes and forcing it into the
room ; ventilating a steam-heated room; and in numerous
other ways assist in the heating and ventilation of the home

Advice as to installation, operation, and care of the
motors is given in short practical talks.

““Smal] Motors”’ is distributed to central stations and
dealers, the first of every month.

Rotary Converters for Rallway Service.—Descriptive leaf-
let 2378 has just been issued by the Westinghouse Electric
and Manufacturing Company. This is a four-page leaflet, nine
and a half by eleven inches, and contains quite a number of
illustrations describing the various parts of rotary converters,
such as armature coils, spider, equalizer connections, collec-
tor rings, commutator brush riggings, etc.

Under each picture is given a short description of the
method of construction of the part illustrated. One page is
devoted to pictures of the rotary converters completely as-
sembled.

Flumes.—A unique idea comes in the form of an original
cata'ogue, gotten out by the Hess Flume Company, of 635-
636 First National Bank Building, Denver, Colorado, show-
ing their metal flumes as used for irrigation, power, mining
and substructures for various purposes.

This interesting booklet is printed in what our printer
friends ca'l “reverse,”’ that is the type and the pen drawing
illustrations are in white and the paper a dark blue in imita-
tion of blue-prints, It contains- much information on the
subject of flumes in general that is of value. Two pages are
devoted entirely to tables of the carrying capacity of different
sized flumes and various specifications. These will be of
help to the engineer, or, in fact, to anyone figur'ng on
flumes,
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The Hess Company claim certain advantages for their
improved galvanized Toncan Metal flumes. First, the fact
that they are made of Toncan Metal sheets, supplied by the
Stark Rolling Mill Co., Canton, O., which are claimed to be
particularly adaptable to meet the severe conditions and ex-
posure to which all flumes are certain to be subjected. Sec-
ond, they claim that the Hess is the only flume with a per-
fectly smooth interior. The inter-locking sections are easily
assembled, and a water-tight joint is secured without the use
of either solder or rivets.

Their unique catalogue illustrates this joint, and the pen
pictures show in detail the construction of the Hess flume.
The other lines, metal lumber substructures, metallic intakes
and outlets, headgates, pressure pipe, are each briefly men-
tioned and described. Judged from both the standpoint of
originality and from that of practical utility the Hess flume
catalogue is certainly a most un‘que and interesting book,
well worth the perusal of every one interested in flumes in
any way. ‘

Westinghouse Railway Equipment is the title given by
the Westinghouse Electric & Manufacturing Company to
its Folder No. 4184, dated September, 1911. This is an art
folder, time-table size, and it has a very attractive cover. In
the folder are described the spider armature constructioa
used by the Westinghouse Company, its railway motcr brush
holders, its armature and axle bearings, and its unit switch
control systems, both for 6oo and 1,200 volts. Discussions
are also given of the comparative advantages of interpole and
non-interpole railway motors, and of box frame vs. split frame
motors, Many photographic reproductions are given of
modern interurban and street railway cars, and beside each is
tabulated an outline specification for each car, indicating
what electrical and mechanical equipment is used on it and
its dimensions.

Westinghouse Auxiliary Contactor Equipments.—In its
folder No. 4186, dated September, 1911, the Westinghouse
Electric & Manufacturing Company, East Pittsburg, Penna.,
describes an auxiliary line switch for use on trolley cars
equipped with ordinary drum type controllers, The auxiliary
line switch is electro-pneumatically operated and is mounted
underneath the car. The line current is broken by this
switch, which is in effect a very rugged circuit breaker. The
folder contains a complete description and photographic illus-
trations of the line switch and wiring diagram showing how
it should be installed.

Turbine Blower Sets.—The Terry Steam Turbine Com-
pany has issued ‘“‘Bulletin No. 12,” dated September, 1911,
which is a report on 50 installations. 'Rather complete cdata
is given concerning the sizes, types and methods of operat-
ing. A description of the new type, delivering at 40 inches
pressure, is included. Copies can be obtained upon request.

Stokers.—A' new catalogue of the Taylor Stoker has just
been issued by the manufacturers, the American Ship Wind-
lass Co., Providence, R.I.  The stoker is well illustrated
with the parts named in several views. Other illustrations
show well-known power plants such as the New York Edison
Waterside Station, the Christian Street Station of the Phila-
delphia Electric Light Co., the Detroit Edison Co., the Ever-
ett Mills of Lawrence, and the Oxford Paper Co., of Rum-
ford Falls, Maine. An interesting cut is shown of the largest
stokers ever builr, these being the two 14-retort stokers for
the Hartford Electric Light Co. This catalogue is of forty
pages, 6 x0.

Air Pumps.—Bulletin 103 just issued by the Wheeler
Condenser & Engineering Company, is a new edition of
their bulletin on the Wheeler-Edwards Air Pump for opera-
tion in connection with surface condensers, handling both the
air and condensed steam. .



October 26, 1911.

The function of the air pump and its reiation to the
condenser proper are first taken up and then the construction
and operation of the Wheeler-Edwards air pump and a com-
parison of the efficiency of the Wheeler-Edwards air pump
with other types of pumps handling air and condensate dis-
cussed in detail. The pages following are devoted to the
various uses for the Wheeler-Edwards air pump, such as
high vacuum Wheeler dry tube condensers for steam tur-
bines, special application in marine work, giving a drawing
showing how the Wheeler-Edwards air pump is built into
the main engine frame, the use of the Wheeler-Edwards air
pump in connection with small jet condenser and in connec-
tion with sugar effects for handling both the sweet water and
the air and water from the condenser.

This bulletin contains upwards of fifty illustrations, in-
cluding photographs of the numerous types of Wheeler-
Edwards air pumps, for instance, single steam driven, twin
steam driven, triplex motor and steam driven, twin steam
driven with separate hot well pumps, combined engine driven
single air pump angd centrifugal pump, combined motor
driven, triplex Edwards pump and centrifugal pump, and
also several charts relative to the question of air and its
removal from condensers, line drawings showing the manner
of installation of the Wheeler-Edwards air pump on board
ship and also for use in connection with multiple effects,
and lastly, numerous illustrations of Wheeler-Edwards air
pumps installed in connection with condensers for various
classes of services. The frontispiece of the bulletin shows
eight notable power plants wherein Wheeler condenser
equipments of a rated capacity of over 4} million pounds of
steam per hour are installed.

The last pages of the bulletin contain an outline draw-
ing of a Wheeler-Edwards air pump, together with a list
of details which may be used in ordering repair parts. This
list is also furnished in blueprint form for posting in the
engine room. Pages 30 and 31 give an illustrated condensed
catalogue of the Wheeler line of condensing apparatus cover-
ing the following headings: Wheeler surface condensers,
Wheeler Volz comkined condenser and feed water heater,
Wheeler dry tube condensers, Wheeler rectangular jet con-
densers, Wheeler barometric and jet condensers, Wheeler-
Edwards air pumps, Wheeler rotative dry vacuum pumps,
Wheeler centrifugal pumps, Wheeler-Barnard cooling towers,
Wheeler feed water heaters, Wheeler atmospheric exhaust
vaives.

Copies of this bulletin, No, 103, will be sent by the
Wheeler Condenser & Engineering Company, of Carteret,
N.J., to engineers and others on receipt of their name,

-

THE CANADIAN RED CROSS SOCIETY.

Empress Marie Feodorovana Prize Competition,

To Be Held in Conjunction With the Ninth International Red
Cross Conference, Washington, D.C., May %-17, 1912,

Programme,

1. A scheme for the removal of the woundad from the
battlefield with the minimum number of stretcher bearers.

2. Portable wash-stands for use in the field.

3. The best way of carrying dressings for use in regi-
mental aid posts and dressing stations.

4. Wheeled stretchers.

5. Transport of stretchers on mule back.

6. Easily folding portable stretcher,

7. Transport of the wounded between warships and hos
pital ships and the coast.
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8. The best method of heating railway carriages by a
system independent of steam from the engine,
9. The best model of portable Roentgen Apparatus for

the employment of X-rays on the field of battle at the regi-
mental aid posts.

Inventions entered in this competition are to be displayed
at an exhibition to be held on the occasion of the Ninth
International Red Cross Conference at Washington, D.C.,
May 7-17, 1012.

Persons intending to compete for these prizes must for-
ward to the General Secretary, at Toronto, on or before
December 23rd, 1911, a statement of such intention, giving
the number of cubic feet which will be required for the
exhibition of their inventions,

Articles entered in this competition must be received
carriage prepaid, at Washington, D.C., on or before April
15, 1912. Arrangements are being made with the United
States Customs for the free entry of objects intended for the
competitions.

Further information may be obtained from Dr. C. R.
Dickson, General Secretary, Canadian Red Cross Society,
192 Bloor Street West, Toronto,

R

PERSONAL.

Mr. F. McCormick, assistant solicitor of the Department
of Railways, has been sent by the Hon, Frank Cochrane to
Sault Ste, Marie to investigaté the accident at the Soo Canal
caused by the collision of the steamer Emperor with the
locks, and resulting in a partial blockade of the channel.

Mr, Rueben W. Leonard, of St. Catharines, has been ap-
pointed successor to Hon, S. N. Parent as chairman of the
National Transcontinental Railway Commission. Mr. Leon-
ard is better known as a mining capitalist than as a railway
engineer, although he has had some experience in railway
construction in connection with the building of some of the
C.P.R. lines and of the St. Lawrence & Adirondacks Railway.

Mr. C. C. McFarlane, Belmont, Ont, has been appointed
chief engineer of Division “F,” National Transcontinental
Railway.

Mr, L. Uglow, B.Sc., of Kingston, Ont., has been award-
ed the gold medal and cash prize by the Canadian Mining
Institute in a competition open to Students of all Canadian
universities, The competition consists of an investigation
and thesis of some problem in connection with mining,

- e

OBITUARY.

Samuel Hooper, Provincial Architect, Province of Mani-
toba, died in London, Eng., of asthma. He had held this
position for 30 years and designed some of the largest build-
ings in the city of Winnipeg, and all the public buildings in
the province for the past 10 years. He came from London,
Ont., where he was in the marble business.

-

INTERNATIONAL ASSOCIATION FOR TESTING
MATERIALS.

At the fifth congress of the International Association for
Testing Materials, held at Copenhagen in September, 1909,
it was voted, on the invitation extended by the American
Society for Testing Materials, to hold its sixth congress in
this country in 1912. It will be under the patronage of
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President Taft and will take place during the week begin-
ning September 2, 1912, at the Engineering Societies Build-
ing, New York City.

One of the most important functions of this association
is the establishment of standard specifications for materials
used in manufacture and construction; improve the methods
of testing ; investigate properties which are capable of indus-
trial usefulness; unify the methods of testing throughout _the
world, and to introduce standard international reception
specifications for materials with a view to facilitating inter-

pational trade. Twenty-eight countries are represented in

the association’s membership.

Under the stirring influence of American industrial con-
ditions the coming congress promises, through its inter-
change of experience and investigations, to act with stimula-
ting effect on these various subjects.

As these specifications are of great value to engineers
and others who are engaged in the purchase and use of .he
raw materials of the trades, H. F. J. Porter, secretary of the
organizing committee, urges that all concernéd join the as-
sociation in order to attend the congress and aid in estab-
lishing these specifications,

Full information can be had by addressing H. F. J.
Porter, secretary, 1 Madison Avenue, New York City.

-

COMING MEETINGS.

CANADIAN SOCIETY OF CIVIL ENGINEERS.—Nov. ¢. Monthly
Meeting, 413 Dorchester Street West, Montreal. C. H. McLeod, Secretary.

THE AMERICAN ROAD BUILDERS' ASSOCIATION (150 Nassau
Street, New York). Nov. 14-17. Annual Convention, Rochester, N.Y.

CANADIAN INDEPENDENT TELEPHONE ASSOCIATION..—Nov.
15.  Sixth Annual Convention, Toronto. F. Dagger, Secretary, 21 Rich-
mond Street West, Toronto, ,

THE CANADIAN PUBLIC HEALTH ASSOCIATION.—Nov. 21-23,
Montreal. F. C. Douglas, M.D., D.P.H., Secretary, s1 Park Avenue,
Montreal,

AMERICAN ASSOCIATION FOR HIGHWAY IMPROVEMENT.—Nov.
%0-24.  First Annual Convention, Richmond, Va. Logan Waller Page,
President, United States Office of Public Roads, Washington, D.C.

—  ea>

ENGINEERING SOCIETIES.

—

ANADIAN SOCIETY OF CIVIL ENGINEERS.—413 Dorchester Street
We::. Montreal. President, C. H. Rust; Secretary, Professor C. H. Me-
Leod.

UEBEC BRANCH— 3

N Chairman, P, E. Parent; Secretary, S. S. Oliver.
a month at Room 40, City Hall.

TORONTO BRANCH-— : .
o6 King Street West, Toronto. Chairman, H. E. T. Haultain, Acting

' Secretary; E. A. James, 57 Adelaide Street East, Toronto. Meets last
Thursday of the month at Engineers’ Club.

MANITOBA BRANCH-—- f .

Secretary E. Brydone Jack. Meets every first and third .Fn_days of each
month, October to April, in University of Manitoba, Winnipeg.

Y UVER BRANCH—

‘A%(l::?irmnn, Geo. H. Webster; Secretary, H. K. Dutcher, 319 Pender
Street West, Vancouver. Meets in Engineering Department, University,

WA BRANCH—

OTT(‘:‘}mirman, S. J. Chapleau, Ottawa; Secretary, H. Victor Brayley, N. T.
Ry., Cory Bldg.

MUNICIPAL ASSOCIATIONS.

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

N OF ALBERTA MUNICIPALITIES.—President, H. H. Gaetz, Red

UN!DOC“' Alta. ; Secretary-Treasurer, John T. Hall, Medicine Hat, Alta.

NION OF CANADIAN MUNICIPALITIES.—President, W. Sanford

TH%V‘&’II!, Mayor of' Winnipeg; Hon. Secretary-Treasurer, W. D. Light.
hall, K.C., Ex-Mayor of Westmount,

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

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

UNION OF SASKATCHEWAN MUNICIPALITIES.—President, Mayor
Bee, Lemberg; Secretary, Mr. Heal, Moose Jaw

Meetings held twice

/
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CANADIAN TECHNICAL SOCIETIES.

ALBERTA ASSOCIATION OF ARCHITECTS.—President, G. M.
Lang; Secretary, L. M. Gotch, Calzary, Alta.

ASSOCIATION OF SASKATCHEWAN LAND SURVEYORS.—President_
J. L. R. Parsons, Regina; Secrctary-Txcasurer, M. B. Weeks, Regina.

ASTRONOMICAL SOCIETY OF SASKATCHEWAN.—President, N.
McMurchy; Secretary, Mr. McClung, Regina.

BRITISH COLUMBIA LAND; SURVEYORS’ ASSOCIATION.—Presi-
dent, W. S. Drewry, Nelson, B.C.; Secretary-Treasurer, S. A. Roberts,
Victoria, B.C.

BUILDERS, CANADIAN NATIONAL ASSOCIATION.—President, E.
T. Nesbitt; Secretary 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.—President,
Peter Gillespie, Toronto, Ont.; Secretary-Treasurer, Wm. Snaith, 57 Ade-
laide Street, Toronto, Ont.

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

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, Canadian Building, Ottawa,

CANADIAN GAS ASSOCIATION.—President. Arthur Hewitt, General
Manager Consumers’ Gas Company, Toronto; J. Keillor, Secretary-
Treasurer, Hamilton, Ont,

CANADIAN INDEPENDENT TELEPHONE ASSOCIATION.—Presi-
dent, W. Doan, M.D., Harriestville, Ont.; Secretary-Treasurer, Francis
Dagger, a1 Richmond Street West, Toronto.

CANADIAN MINING INSTITUTE.—Windsor Hotel, Montreal, Presi-
dent, W. Doan, M.D., Harrietsville, Ont.; Secretary-Treasurer, Francis
Mortimer-Lamb, Windsor Hotel, Montreal.

CANADIAN PEAT SOCIETY.—President, J. McWilliam, M.D., London,
Ont.; Secretary-Treasurer, 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, 7o
Bond Street, Toronto.

CANADIAN SOCIETY OF FOREST ENGINEERS.—President, Dr.
Fernow, Toronto; Secretary, F. W. H. Jacombe, Department of the In-
terior, 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, d

ENGINEERING SOCIETY, TORONTO UNIVERSITY.—Président, w.
B. McPherson; Corresponding Secretary, A, McQueen. %

ENGINEERS’ CLUB OF MONTREAL.—Secreta: C. M. St
Beaver Hall Square, Montreal. it T

ENGINEERS’ CLUB OF TORONTO.—g6 King Street West. President,
Killaly Gamble; Secretary, R. B. Wolsey. Meeting every Thursday even.
ing during the fall and winter months,

INSTITUTION OF ELECTRICAL ENGINEERS.—President, Dr. G,
Kapp; Secretary, P, F. Rowell, Victoria Embankment, London, W.C.: Hon:
gecretary-Treasurer for Canada, Lawford Grant, Power Building, Mo'nu-e;]

ue, 2

INSTITUTION OF MINING AND METALLURGY.—President
Taylo::; Secretary, C. McDermid, London, England. Canadiraenll\;:n;bfig:‘f‘
Cgunc:l i—Prof. F. D. Adams, J. B. Porter, H. E. T. Haultain, and W, H
Miller, and Messrs., W. H. Trewartha-James and J. B, Tyrrell. R

INTERNATIONAL ASSOCIATION FOR THE PREVENTI :
SMOKE.—Secretary, R. C. Harris, City Hall, Toronto. w -

MANITOBA LAND SURVEYORS.—President Geor, illips *
Secretary-Treasurer, C. G. Chataway, Winnipeg, M'an. e

NOVA SCOTIA MINING SOCIETY.—President, T. J. B ¢
Mines, C.B.; Secretary, A. A. Hayward. ; e o

NOVA SCOTIA SOCIETY OF ENGINEERS, HALIFAX.—Presid
Fenn; Secretary, J. Lorne Allan, 15 Victnria Road, Halifax, N.Sr.e“ PR

ONTARIO PROVINCIAL GOOD ROADS ASSOCIATION.—Presi
W. H. Pugsley, Richmond Hill, Ont.; Secretary, J. E. Farewell, r:Vs;gte:yt:
ONTARIO LAND SURVEYORS’ ASSOCIATION.—President, J. Whit.
son; Secretary, Killaly Gamble, 703 Temple Building, Toronto
THE PEAT ASSOCIATION OF CANADA.—Secreta: w
Booth, New Drawer, 2263, Main P.O., Montreal, ) o
ROYAL ARCHITECTURAL INSTITUTE OF CANADA.—President, F,
S. Baker, F.R.1.B.A., Toronto, Ont.; Hon. Secret Alcide Ch o
Beaver Hall Square, Montreal, Que. T N e .
ROYAL ASTRONOMICAL SOCIETY.—President, Prof, Alf;
Lury, Toronto; Secretary, J. R. Collins, Toronto. g ey
SOCIETY OF CHEMICAL INDUSTRY.—Dr. A. M ill
President; Alfred Burton, Toronto, Secretary, o e
UNDERGRADUATE SOCIETY OF APPLIED SCIENCE, McGI
VERSITY.—President, H. P. Ray; Secretary, J. P. McRae. = UNI-
WESTERN CANADA IRRIGATION ASSOCIATION.—President, Wmn,
Pierce, Calgary; Secretary-Treasurer, John T, Hall, Brandon, Man,

WESTERN CANADA RAILWAY CLUB.—President, Grant .
Secretary, W. H. Rosevear, 199 Chestnut Street, Winnipeg, Man., Selc!:.ni
Monday, except June, July and August, at Winnipeg.



