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THE GEORGIAN BAY- OTTAWA—MONTREAL
| WATERWAY

By J. A. MACDONALD

mostT L!le Georgian Bay-Montreal Canal project is one 1<1)f tl;e
face ‘mportant' the Federal Govern.ment of Qanada. ' :; 0
it 'V‘"a At the.tlme the surveys for it were being carri o:

accous 2 subject of COnsiderable‘ discussion, but of l.a.tce. 0
ave At of its political aspect parliamentarians and politicians
e iy Flore interested in it than engineers. Each year,
easteaxpansmn of trade and increased .railway traffic betivle?

dong) nd west makes the canal more important. Mr. Ma
A, of the Topographical Surveys Department, Ottawa,

Canada has the control of the bulk of the export and
import trade of the great North-West of the continent if she
should want it, as a glance at the accompanying map will
show.

Trade will always take the shortest and cheapest route.
This being the case, it is clear that if Canada has such a
route its proper use will ensure her the trade, and this we
find in the proposed Georgian Bay-Ottawa-Montreal water-
way, usually known as the Georgian Bay Canal.

- hfu‘rf Jatale

Fig. 1.—Summit at West End of Trout Lake.

‘01—'

€hcountered, gives figures and data, anc{ disous.ses
eve Question jn 5 way which we believe will prove interesting
have o those who, previously acquainted with the su.bJeCt:
doy, Perhaps of late years grown hazy, and w}m w1l! no
frop, ¢ &lad to refresh their memory and consider things
) € Viewpoint of the author.—[Editor.] Al
-intéres IS the opinion of prominent Canadian. shipping
of ¢ ts }hat Canada has little to fear from the ufnprf)vmg
thay ¢ Erie Cana) route, or, indeed, any transportation routﬁ
gy, '© United States can construct, if she takes but fud
l:'ro‘:’idage of the great Montreal resources which Nature an

®hce hag given her.

ie e ’ : s
Culg; ¢ Teviews the proposed course of "canal and the diffi

The survey, which was completed two years ago, required
nearly three years’ hard work by a competent staff of en-
gineers. It has been completed in such a detail as not only
to determine the most economical and feasible route, but to
afford ample data for a close estimate of cost.

" Commencing at Georgian Bay, the line proceeds up the
French River by one of its five estuaries, known as the
French River Channel, to the village of that name, where
the first lock is encountered. By this lock the line is taken
into the Pickrel River, which is followed for 37 miles to tne
second lock, then a lift of 24 feet brings the canal again
into the French River. This stream is utilized for a distance
of 14 miles to the third lock. Another lift of 24 feet at this




)

point and then comes a stretch of practically free naviga-
tion in Lake Nipissing extending 32 miles, at the end of
which is a lock that elevates the east-bound craft from Lake
Nipissing into Trout Lake. Here the summit is reached
677 feet above Sea level, and 24% miles long, mainly free
navigation, but requiring small cuttings at places where the
channel is contracted. The channel leads directly into Lake
Tallon (an expansion of the Mattawa River) which is to be
raised 37 feet by a dam constructed at the head of Tallon
Falls. The summit level, therefore, extends trom Trout
Lake to Tallon Falls. The run-off from the drainage area
supplying this level, however, was not deemed, by the en-
gineers, to be sufficient to work the canal system to its full
capacity, and a painstaking search for additional supply was
instituted. The river Amable du Fond, flowing, northward,
empties into the Mattawa lower down, and it was found that
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transportation of supplies, etc., so that the cost will be €

duced to the minimum for this class of work.

From Mattawa to the city of Ottawa, below the Chau
Falls, there are 12 locks, with a total fall of 360 feet, an
three points locks are grouped in flights. One of these flights
is to be at Ottawa to overcome the falls, a drop of 55 feet b€
tween the levels above and below the Chaudiere Falls. g
other flights are to be at Chats Falls and the Rocher Cap»
taine Rapids. The single locks will be at Cheneaux Rapid$
the Rocher Fender, the Paquet Rapids and Des Joachims:

From Ottawa to Montreal the main channel of the pt-
tawa River is followed, five single locks utilized to bring

diere
dat

the proposed waterway to the level of the St. Lawrenc®
These locks would be at Hawkesbury, Point Fortune,
Anne and Verdun, and finally one opposite the custom hous®
in Montreal.

L

Fig. 2.—Map Showing Advantageous Location of Georgian Bay Canal.

by means of a flume and tunnel it could be diverted so as to
empty into the summit level, thus giving a large surplus of
water.

Leaving the summit level the line passes to the north of
the main channel of the Mattawa River, across quite a high
divide and thence into the level below, through two flights
of locks of 60 feet each, a drop of 120 feet. Following down
the Mattawa, the Ottawa River is reached at the town of
Mattawa. After a passage through three locks, one at Les
Epines Rapids, one at Champlain Chute, above Mattawa,
and one lock located at the town of Mattawa itself, a fall of
57 feet in the three, is a total drop of 177 feet from the
summit,

This section involves the heaviest work of the whole
line, but the close proximity of the line of the Canadian Pa-
cific Railway eliminates the features of excessive cost of

; the
On account of expected opposition to the adoptio? Of, s
crossing

latter section of the route, because of the frequent 4
which it will involve of the trunk lines of railway Centeﬂlti
in Montreal, another route which would obviate this di c.u‘es
has been investigated. It proceeds by the River Des Ptolf‘cc
lock of Montreal, and will debouch upon the St. Lawreiee
at Bout de Lisle, the descent being accomplished by th
locks.

In all, the canal from Georgian Bay to Montreal f’”uncc
400 miles long. From Montreal to the summit th"{dls_ and
is 334 miles, with a difference of 659 feet in elevation’
from the summit westward it drops 9o feet in 83 miles: gcs'
locks are to be of sufficient capacity to pass the e
freight boats on the lakes, vessels which are gradud

1y %
a
proaching 625 feet in length, and are even now 60 feet
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:ith a Carrying capacity of 12,500 tons on a draught of 20
eet,
Such vessels are capable of carrying over 450,000 bushels
2 8rain. It is well known that from the head of lake navi-
o o Liverpool the saving in distance is nearly a
Housang miles by the Georgian Bay ICanal route, as com-
Pared with the Chicago-New York route, which also involves
: disadvamage of a long carriage by the Erie, a mere
Tge canal. As compared with the St. Lawrence Canal
:::e’ the Ottawa and Georgian Bay Canal would effect a
o ng- In distance of nearly 400 miles in the tran.sporta.tlon
tiong fan from the lakes to the head of the Atlantic naviga-
*This would mean a saving, on an average, of nearly
S:V;::nts per ton, and about 1 cent per bushel in wheat, in
of the' Ottawa route.
b ast year between sixty and seventy mi'llion busht'el-s. of
Ongat alone were transported by vessels via ,the e'xxstmg
Ney °f Toutes. The magnitude of the traffic in Wth?l'thf'
€anal would participate under advantageous conditions
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Canal, 1,216 miles; via Buffalo and Erie Canal to New York,
1,358 miles, giving a difference in favor of the projected
canal of 282 miles, as compared with the present St. Law-
rence route, and of 424 miles as compared with Buffalo and
New York route.
Fort William to Liverpool, via Georgian Bay

Canalish & e M Bl ST R A S 4,123 miles
Fort William to Liverpool, via New York........ 4,920 miles

Giving a difference of 806 miles in favor of the Georgian
Bay Ship Canal.

Taking into consideration the delays caused by passing
through the restricted channels where the speed of vessels
has to be reduced, and allowing forty-five minutes for each
lockage, it is computed that the time of transit from Georgian
Bay to Montreal will be about Seventy hours, or one and one-
half days faster than any existing water route from the head
of the Great Lakes to an ocean port. The canal cutting for
the entire route is twenty-eight miles. The length of sub-

Fig. 3.—Chaudiere Regulating Dam, Ottawa River.

;Irl:iyghbe further estimated from the fact that the value of
! Passing through the Soo canals amounts to more
to g 00,000,000, upon which the freight earnings amounts
40,000’000.
i size of the Georgian Bay waterway and of the locks
etermined from considerations turning on the present
var, " the Great Lakes. There would obviously bel n(:
f “tage in designing the canal to deal with a lar.ger c as].
jc’illi(x)lat than 45 able to pass the Sault Ste. Marie hCa;lvtr,
€ s'? Lake Superior with Lake Huron. The dept Bt
loc Us and the channels leading to the Sault Ste. Mar
= r’ s well as the depth of water in the terminal ha'rtb:vr:S,
fely °Sent limit the loading draught to zo feet, sO tha't i i
Car1211 At a depth of 22 feet, as fixed for the Georgnax;light
inCrea’ Would meet present requirements and allow a
‘ SSe of draught for the future.
e ::rting from Port Arthur, the distance t
Posed canal is 934 miles, via Lake Eri

Wag

o Montreal via
e and Welland

merged channels to be excavated is sixty-six miles, and
there is, apart from the above, an aggregate of 14} miles
where obstructions, such as shoals, sharp bends, etc., have
only to be removed to give verv wide channels. Therefore,
of the 440 miles of this waterway 108 miles requires excava-
tion, leaving 332 miles of natural channel in lakes and
rivers which will only require the raising of the water in the
way of improvement. The length of the season of naviga-
tion is estimated 210 days.

It will be necessary to build forty-five dams for naviga-
tion purposes alone in connection with the undertaking.
Many dams will be required for storage purposes.

The development of electrical power is another important
consideration in connection with the construction of the
Georgian Bay Canal. A conservative estimate places the
water-power development which will be rendered available
by navigation dams at 1,000,000 horse-power.

}
i
)
5
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One of the most important features of the projected
undertaking, affecting the city of Ottawa particularly, is the
regulation of the water supply of the Ottawa River. The
range of flow of the Ottawa, at the city of Ottawa, is from a
maximum of 104,000 cubic feet per second to a minimum of

Volume 24.

to rank second city in shipping of all the cities on this con-
tinent, and the Federal Government has, during the Paf‘t
fifteen years, expended large sums in improving the shiP
canal, so to speak, between Montreal and Quebec. To co™*
plete a channel from Montreal to the sea, 30 feet deep at

Dom & Siop /oy rejw/:

.

Fig. 4.—Hull, Quebec, Showing Canal North of City.

12,000. By the system of dams and reservoirs required for
the operation of the canal, a mean flow would be maintained
the year round.

Estimates of the approximate cost of the canal which
have been given out of late will be found to be based upon
mere guess-work, and superficial knowledge of the ascer-
tained conditions. None of these, it mav hr takep #~-

lowest tide, it is estimated that 75,000,000 cubic yards will
have to be removed, a great portion of which has alré?
been done.

The opening of this Georgian Bay Canal would opes 2
trade between the West and the Maritime Provinces an
Newfoundland, which is much to be desired; the west an

s - ¢ WY
th- eas* havink . erslthaw mpsahs, fre InberCE e it gt

N
» Py~ L

ot !’lf“ﬁ: g o o

— R W '

ey s B .

Fig. 5.—Eastern Entrance to Canal, Montreal Harbor.

granted, has been authorized by the department of public
works, under whose auspices the survey has been conducted.
These estimates have placed the cost at about $105,-
000,000. This, it is believed, is over five per cent. in excess
of the actual estimate based upon the completed survey.
Montreal is, according to the latest statistics, entitled

Canal Would

f ries
s tributd
S the

such cheap transportation as the Georgian Bay
give. It would make the Ottawa River and it
a great channel of watercourse between Montreal an.
country lying at the head waters of the Ottawa River 1P
provinces of Quebec and Ontario and batween them
Hudson Bay.

he
nd
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The opening of the canal to the head of Lake Superior
Would prove to be an incentive of a great further series of
ca.nals and waterways through the Lake of the Woods, Lake
Mnipeg and Saskatchewan River to Edmonton, so giving
40ada a waterborne system right to the very heart of
the, Continent, which would create new business and new
Activities along the whole route by the enormous electrical
Power that would be developed by the construction of the
;:anals“DOWer that would in a short time resu.lt in the build-
"€ up of manufactures where sSuccess might almost be
e Aranteed, seeing that they would possess almost the cheap-

m;kmoﬁ"e power and transportation that it is possible to
e. ]

— - ——

THE RED AND BLACK ROADS OF
SASKATCHEWAN.

o Sp——

During the fall of 1912, Prof. W. W. Andrews, M.A.,
C°mn;;s:-t the instance of the Provincial Board of Highway
tiong : 10ners, COI}C!UCted laboratory and other investiga-
Clays 4.0 the qualities and possibilities of ~Saskatchewan
deng S aterials for road making. The following is a con-

.~ Teport of Dr. Andrew’s work and findings prepared

ent:iﬂsdf_ Ha‘{ifng been carried out only on an experi-

coyr e durmg.last summer, it is not. possible as yet,

Tesulyg s;, to determine just what the practical value of the

escribed will be. That can be fully determined

When the roads have been subjected to several years
A and cost of upkeep estimated.

We

estaf};ie:ﬁ’ little experimental investigation was necessary to
the cla the fact th'at at a comparative low' temperature
0 a lp(‘)ys o the prairie almost without exception will burm
irecy orou,g,. 8ritty material, the properties of which are a
cla PDosite of the corresponding ones in. the clays. The
puddlei]re Wearly impervious to water, especially when well
eakest, the clay clinker is readily porous; the clays an:
ear ¢, when wet, the‘ clinker is stronger; the clays do ;0
n“»istﬁnefil dust, the clinker will; the clays expand u:ihen
Sivg, » the clinker powder shrinks; the c]ay.s are adhe-
S5om ¢ € burnt clay is not, and the clinker varies in color
8re ci)d'dlsh vellow through a brown to a bright rouge,
trast to the slaty colors of clays.

duceldt became evident that if this clay clinker can be pr.oi
Whicy 3t a cost sufficiently low, we would have a materff
-‘roublewe could use to mix with the clay to coumte.ract 155
servi-ceS(-)n'le qualities and which would prove of 1Enmen?
Mote £ '™ making roads in those parts of the province re
Vinee ;Om sand and gravel beds. In some parts of the IlJro—
g o atural mixtures have been made of sand and cl:y,
w'itnes%d Toads in all seasons of the year are the resu —;
Wey us Many sections in the rneighborhood‘of Estev'an ;n

beey, cl'n n the Duck Lake region. The mixture which has
clay . i:>sen in this experimental work is o‘ne.part .of fra;
Ungy,.  OUr parts of clinkers, with the expectation that iro

]

whe;ated portions of the road clay will be carried on by.the
Phe, . °f Vehicles and dropped upon the clinkered section.

ti°§re “ da‘mg.er that at first muddy wheels will tear up st';c(;
ang c;) clinker until the road has become properly mu;

wil] , "Pacted through traffic. In such a mixture the ca‘};
duy; €D it dustless and strong during dry. weath<?r, ha!;d
the wg Wet weather the sharp nature of the clmk.er w11111 or-
Wit ¢els up, while at the same time the porosity W1 ?e

Ver € excess of moisturé to drain out of th(‘-: road sur efc?
® 5 % b 1 these respects the clinker will be supenot-
3ge d ang gravel because it will absorb a larger p'erceltllts
Wity Moisture before it appears to be wet. Experxrnela
Y taken from Albert Street, Regina, show that ciay
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containing 30 per cent. of moisture will pack to a tough
resistant mass, and observation of traffic showed that at this
percentage the clay packed solidly under the wheels.

Experiment also showed that by using good coal the
clinker could be produced at an economical rate, and that
straw would give sufficient heat for this purpose. It remain-
ed to be demonstrated that the straw (the fuel universally
abundant throughout the settled portions of the province)
can be used for producing clinker at a rate sufficiently
cheap. The great handicap to this form of fuel is found in
the fact that a fireman needs to be in constant attendance
upon a kiln during the burning. How this works out will
appear in the analysis of costs at the conclusion of this
article.

This much having been done, Mr. A. J. McPherson,
chairman of the Board of Highway Commissioners, decided
to lay out a piece of experimental road. North Winnipeg
Street, Regina, was chosen, where already an experimental
stretch of clay and gravel road was being laid down. Mr,
J. E. Milne took charge as engineer of the work.

As the designer of the road Prof. W. W. Andrews named
it the Red Road of Saskatchewan. First a trench was dug
along the centre of the road to an average depth of two or
two and one-half feet and a three inch tile laid down, cover-
ed to a depth of one inch. The trench was divided in sec-
tions six feet long and each section was used as a furnace.
This plan had the great advantage that it burnt the sides of
the trench, thus producing two porous sheets of burnt clay,
extending from the surface down to the tile. It also clink-
ered the clay covering of the trench and a portion of the
road to each side of the trench. Much time and expense was
given to this side burning, but while with a steady fuel, left
for a few days to burn itself out, the side burning was all
that could be desired, we were defeated in our attempts to
accomplish this in any adequate way with the straw fuel.

The central underdrain adds very considerably to the
first expense of comstruction, and it has this defect that it
weakens the road bed for a year until the filling has settled
down. On account of the permanent nature of a well laid
underdrain but one-tenth of its cost should be charged
against the first cost of the road, and once laid down in pro-
per manner it will last as long as the road is used. -More-
over, if it be opened to the side ditches by drains to alternate
sides of the road, every two hundred feet or so, the prairie
winds all summer long will suck the air through the heart
of the road bed and reduce its moisture to at least 13 per
cent. This is the percentage of moisture found in clay
from a wheel track on Albert Street, Regina, dug from un-
der the snow. At this percentage the clay possesses great
compressive strength; if packed it will be almost as hard
as marble, when ‘frozen it will shrink but little, and when
thawed out will not soften. A road bed dried out and kept
dry will in time of rain be capable of absorbing  hundreds
of tons of water per mile, before it reaches the dangerous
limit of 30 per cent. The porous clinker in the surface
metalling of the road will permit the water to spread rapid-
ly from the surface into the bome dry bed ready to receive
it, and then to the central drain. When a road has been
constructed in this way each wheel track becomes a water-
shed, from which in two directions any excess of water may
flow rapidly, to the outside ditches on the one hand and to
the central underdrain on the other.

Until a method be found for cheaply calcining the sides
of the trench it will be better to dig the trench as narrow
as possible and fill it with burnt clinker. One of the firms
manufacturing mechanical ditchers is preparing estimates
of a machine costing in the neighborhood of $1,500, which
will cut a six or eight inch trench to the required depth,

e
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and mechanically deposit the tile in the bottom. This will
reduce the cost of digging and it will require but little
clinker when mixed with one-half its amount of raw clay
to fill the trench. The after settling will be greatly reduced
when the trench is so filled.

After the drain is completed the grading is done in the
usual way and the surface rolled. If left to be puddled and
packed by traffic the clay, even to the sods from the road
side, which is the most difficult material to treat, is com-
pacted sufficiently to be broken up by the plough into hard
lumps. ready for the kilns.

Preparing the Clay Clinker.—The method of the burn-
ing the clay is as follows: Iron crates were made to provide
a fire box and over these the lumps of clay made by break-
ing up the roads which had been graded and rolled are piled.
In practice it will probably be well to grade the road and
leave it for a month or so for the traffic to pack and then
begin the burning. Prairie sods will form good clinker
only when it has been puddled and packed, as a rain and
subsequent traffic will do it. The addition of salty water
to the sods improves the clinker.

Eight hours firing produces a fine mass of clinkers,
from two to two and a half cubic yards being produced in
each kiln. A little straw is spread over the road bed and
then the clinker is spread mixed with a little straw and the
proper amount of raw clay. The straw serves several pur-
poses. It prevents the clay of the under bed working up
and ingulfing the clinker on the surface, and its juice has a
remarkable power to lessen the shrinkage of the clay and to
increase its temsile strength. It supplements the binding
power of the clay which is mixed with clinker, and by its
cushioning tendency it reduces the crushing effect of the
traffic on the clinker. In fact it acts as the swaddling
bands of the young road.

The last operation is the rolling of the road, and that
thoroughly done, the road is ready for use.

Such a road should be comparatively dry fifteen min-
utes after a rain. It should never load the wheels, nor ever
grow dusty, and if the split log drag or the lap drag be
faithfully used it should prove a cheap and eminently satis-
factory road. Just what it would require in the way of
maintenance it is at present impossible to say. Probably
if the drag be used as it should be, the addition of a couple
of inches of fresh clinker to the central portion of the road
once in five years will be all that is required to keep at v an
the finest condition,

It may be of interest to point out that the clinker will
‘serve many other purposes. For private roads and paths in
parks and door yards it will prove a beautiful and efficient
material which will prevent the tracking of mud into the
house. It will also be useful around schools and country
churches, where the bright red color will show in pleasing
contrast to the green of the grass. Ground fine it is a per-
fect substitute for sand in mortar, making a lighter and
stronger plaster than sand lime mortar. It can be so treated
that it will form a good filler for cement concrete and as-
phalt pavement. The homesteader can build a considerable
portion of his house from the clay dug from his cellar, im-
porting the lime only.

The Cost of a Red Road.—The cost of the first portion
of the experimental road was $1.80 per lineal foot, the lat-
ter portion cost $0.82, and after checking over the figures
with Mr. J. E. Milne, the cost is estimated as follows:
Two men at $2.50 per day tending five kilns producing

and spreading 10 cubic yards of clinker per day.. $5.00
Hauling straw . .......cccociemiinens gl s R T S 3.00
OVerBight 15 e o Lia e libdamin dollaiw o oW o 0 0o dio 0 oiannca oe 1400

Volume 24.
Wear And tear "of (Crates .ot e is s he teas st ondes v .80
Cost of ‘ten cubic yards of clinkers ..........c...ooee 9.80
GOSt b oTer s, T R A SR A | e Y s el 98
Therefore cost of metal per lineal foot ............... .33
Gradiiioh COSE o a s dores S s s R e ST e .16
i1 S R s e ! 0 ST SO R e -49
Which@is: equal [to7 it eesiler s s st o $2,500 per m%le

The underdrain costs s ..iie.sdsieeseani, 1,440 per mile

The total cost of clay clinker road underdrained a.nd
covered with eight inches deep of clinker and 12 feet wide
will be $3,040 per mile. A gravel road with equal depth ©
metal costs $4,150 per mile, estimating material at 31 5
per cubic foot laid on road.

A mechanical ditcher will reduce the cost of underdral®
to two-thirds the above cost, namely, $1,000 per mile. The
drain once in will provide drainage and ventilation of t_he
road bed. It may be found that the underdrain may Wit
safety be omitted altogether. If so this will reduce the cost
to $2,500 per mile.

If compact fuel such as coal be used, so that o8¢
charged and lighted a kiln may be left to burn itself outs
two men could build, charge and open 15 kilns per day, an
estimating the fuel at $9.00 per ton, a cubic yard will cost
$0.47, and a lineal foot will cost $0.16, instead of $0.33 as
above, while the cost of a graded road per mile will
$1,643 instead of $2,500. We may confidently expect tha
every part of the province red roads without underdrainag®
can be constructed for about $2,000 per mile, and if we ©
cheapen fuel, as a future article will show to be pOSSible’
these figures will be somewhat further reduced, or at least
made more certainly realizable.

The Black Road of Saskatchewan.—Briefly describ?d
this patent road is constructed as follows: The underdrai®
is put down and made to open every two hundred feet
alternate sides of the road. This secures sufficient drainag®
and effective ventilation, which ever way the wind blows:
The road bed is graded, covered with three inches of stra®
and then sprinkled and puddled by traffic or by the us€
a packer, or best of all by the feet of a few cattle drive?
back and forth along the road till the straw is tramped W°
into the mud. Then as it dries it is rolled umtil it gai?®
that glistening surface and marble-like hardness so marked
a feature of the prairie roads. The surface is then swabbe
with a tarry asphalt and then three inches of asphalt 1S
filled with powdered clinker and little slabs of clinkers:
which when spread and rolled lie over each other in succe?
sive layers. This produces a schistose or layered struct“re’
which will prove very strong per inch of thickness. Th 40
may be made still stronger if chicken coop wire (one oF
inch mesh) be laid on the tarry layer and the asphalt poure'
over it so that it becomes thoroughly imbedded in the
phalt sheet.

t in

The little slabs are made by spreading clay on the 5
face of the pavement already constructed and passif8
steam roller over it. They are then cut with a sharp spad?
knife rake to the desired sizes, dried a little and burd* mix'
rotary calciner or crate. Being somewhat porous when mt e
ed with hot asphalt, they suck in a small portion € ach
bitumen on cooling, and by this means become€ a0
stronger than stone of the same original hardness. e ing
hesion between the bitumen and the filler is perfect _be
not merely a surface contact, but a surface impfeg"auon.he

It is hoped for streets in small towns and villages:
suburbs and annexes of large cities, for sidewalks, an
many cases for country roads this type of road will proY up
strong, smooth, mudless and dustless road, easy t0 o 10°
and sufficiently cheap to be comsidered a a)raCtica
position.

of
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mentTile Cost cannot be accurately estimated till an exper.i-
Y al piece has been constructed. ’I.‘he burnt clay filler will
o N0 more than ome dollar a cubic yard, where crt.xshed
Ve-:' Costs $4.20 per cubic yard, and the filler constitutes
great"‘ths Olf thf: volume of asphalt pavement. To this
Omiss'reductlon in cost may be added that achieved by the
the 10n of the base of cement concrete. On the other hand

Preparation of the gumbo road bed will cost more
aq:]n tthe graded surface on which the concrete sheet.: is la‘id,
ki 0 this must be added the cost of the underdrain which

D0t be left out in the construction of a black road.

whic'lll'h: future of the black road depends upon the an§wer
G, ture experimental work may find for the question:
eal\}l Properly prepared gumbo form a reliable road base for
no Y traffic if protected from moisture?’” This we gll

W, that the maked gumbo in dry weather bears up in
D::'t Weather under the heaviest traffic. We should not ex-
a sl:.,;t3 e DI'OVe.weaker when waterproofed and protected by

t of heavily rolled asphalt.

— e A e

ELECTROLYSIS FROM STRAY ELECTRIC
CURRENTS.

By A. F. Ganz, M.E.

(Continued from page 556 of last issue.)

Damage and panger Produced by Stray Electric Currents
that ‘:lﬂderground Piping.—It has already been.p'ointedu aolxlxt
Tesy]¢ atfla’ge from electrolysis to underground 1.)1p1ng us Cur}:
Tent 15 in the neighborhood of the power statxpn from it
Cong faving the pipe to flow to the rails and to other‘re r
0 UCtors, and that service pipes in the same locality are
Doss‘t' frequently damaged where they cross under and ar;
1 'ltlve to trolley rails. The destruction of undergroun
thglzg by electrolysis is, however, by no means gznﬁnfedt 1:2
railwmcalled positive districts in the neighborhood of =
&Y power station, but will occur at any point 1n .the pipe
In e’ie Current leaves the pipe to flow to the su?roundmg soaljlé
"ate,-g' o is shown a water pipe and trolley hne. near ao‘sN e
Statjo ay, about 8 miles distant from the raxl«w.lay I:this
Dointn Supplying this trolley road. The trolley 'ral.s ; o
; ware about 235 volts positive to the wat.ver pipe; t ;.,a.l 3
W Ater pipe is in a highly negative district. The railway
ite _* Station is located on the shore of a salt water ba}y, and
?ronzgative bus-bar is grounded through low resxstm:;:
trojy Connections, so that large currents ' leak from 4
e < rails g points shown in Fig. 10, and flow throug
negagtiound and the salt water of the ba).' to return tot::;
eul‘l'en:e b us-bar at the railway power station. These s s
f the S 1n their path encounter the water pipe ?nd flow pthe
PiDe Way thereon. The values of current indicated on

o See::,re average values obtained from 24-hour records. It
Dipe )
Salt
in ic‘:tater' An examination of the pipe at e
This ed that it had been badly corroded by electrolys
by ¢ therefore, affords an excellent example of destruction
“rolysis of a water pipe in a highly negative dxstn.ct.
crOSS;L;Fig' 11 is also shown a water main and service pl}:
is po'g under trolley rails and under telephone duc.;s. e
Dositiy 0t the pipe is also negative to the trolley rails, iy
tia) c.\e t-o .the lead sheaths of the telephone cable, the po t
the andmon with reference to the cables being caused hy
il o that the telephone cable sheaths are bonded to t.:
- the diy Teturn conductor at the power station, As shown i
*®ram, current flows from the rails to the water pipe,

that in one section large currents leave this water

OW to the surrounding soil and from therc? to the
this point also
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and leaves the water service pipe where it crosses under the
telephone ducts to flow to the cable sheaths, resulting in the
destruction of the service pipe. An examination showed pits
extending entirely through the service pipe, directly under
the telephone ducts and facing the ducts. This, therefore,
affords another illustration of destruction of a service pipe
in a negative district,

igures represent values of current sn am peres

Fig. 10.—Diagram Showing Stray Current Leaving Water
Main in Negative District.

Besides danger from electrolytic destruction of the pipes,
stray currents, where they flow on underground piping sys-
tems, frequently enter buildings through service connections
and produce a serious fire hazard. For example, current may
flow into a building through a water service pipe, then flow
from the house water piping to the house gas piping, and
then out from the building through the gas service pipe.
An example of this kind frequently met in practice is illus-
trated in Fig. 12. Such contacts between service pipes, or
between a service pipe and the lead sheathing of a telephone
or a power cable, frequently occur through metal ceilings,

Ta/laphone
Conduit

oo
()¢

Warer
Marn

Fig. 11,—Example of Service Pipe Negative to Trolley Ralls
“and Destroyed by Electrolysis Due to Currents
Flowing from Rails to Pipe and from Pipe
to Telephone Cable Sheaths,

or where the pipes rest against each other. Since dangerous
heating may be produced where the current flows through
such contacts, or where vibration may momentarily separate
the contacts and produce an arc, nearby inflammable ma-
terial is in danger of being set on fire. The author has in
fact found many cases where currents up to 30 amperes were
flowing into-and-out of buildings through service pipes or
lead cable sheaths, Evidences or arcing having occurred be-
tween such contacts in buildings have also been found.
There is no doubt that many fires have started in this way,
but it is always difficult to prove the cause of a fire because
of the destruction resulting from the fires,

I |
!
i
i
v




586 THE CANADIAN ENGINEER

Corrosion Not Caused by EIeotrolysis.-—Whilev electro-
lysis is undoubtedly responsible for much destruction of
underground piping and other underground metallic struc-
tures; the author has frequently been asked to examine cases
where the destruction had clearly not been produced by
electrolysis from stray currents, but by altogether different
causes. It must be remembered that corrosion of a metal
from electrolysis can only occur where current leaves the
metal to pass to an electrolyte, such as damp soil. Service
pipes have sometimes been found destroyed inside of cellar
walls where they were not in cantact with an electrolyte;
the corrosion here is purely of a chemical nature, and not in
any way chargeable to stray current electrolysis. Brass or
copper pipes and fittings and brass condenser tubes in con-
tact with salt water also corrode quite generally, but this is

AL LT Lt 77

Wa'ler Main
Lead Joints

Fig. 12.—Showing Stray Currents Entering and Leaving
Building Through Service Pipes and Causing
Fire Hazard and also Destroying Gas
Service Pipe by Electrolysis.

caused by electrochemical action of the salt or contaminated
water upon the metal, and not by electrolysis from stray
currents.

Remedlal Measures.—The only one complete remedy for
electrolysis is the use of a completely insulated return circuit.
Such railways may be provided with double overhead trolley
wires, as used (for example) in Cincinnati and Havana,
Cuba; or with an insulated outgoing and return conductor
in underground conduits, as used (for example) on the sur-
face lines on Manhattan Island and in Washington, D.C.;
or with separate insulated third and fourth rails for the out-
going and return current, as is used on the Metropolitan
District Railway in London. With these systems the running
tracks are not used as a part of the electric circuit, and as
both positive and negative sides of the circuit are insulated
no stray currents are produced.

Where a road opcrates on private right-of-way the rails
can often be practically insulated from ground and the
escape of current from the tracks prevented. For surface
roads this can be practically accomplished by placing the
rails on wooden ties above ground, using broken stone for
ballast and keeping the rails out of contact with ground. In
the case of railway lines operating on elevated structures the
rails can be fastened to wooden ties and kept out of contact
with the structure. These rails, supplemented where neces-
sary with negative feeder cables, also insulated from the
structure, can then be used for the return conductor. In
this way the return circuit is quite thoroughly insulated from
the elevated structure and from ground, and stray currents
are entirely prevented.

A number of remedial measures intended to reduce stray
currents from electric railways using the grounded rails for
a return conductor have been tried. These methods may be
divided into two classes, the first class aiming to remove
the current harmlessly from pipes by metallic connections or
bonds between the pipes and the railway return circuit, the
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second aiming to minimize stray currents through ground-
ey leave
quenﬂY
cting
allic

Since stray currents cause damage only where th
pipes to flow to the surrounding soil, attempts are fre
made to prevent destruction from electrolysis by conné
or bonding the pipes or other structures by means of met
conductors to the rails or to the negative returm circuits &2
as to remove the electric current by metallic conduction &
thus prevent corrosion from electrolysis. As the lead sheaﬂfs
of underground cables form continuous and uniform metalli€
conductors, it is, therefore, possible to protect such cable
sheaths against electrolysis by bonding or connecting theﬂf
to the railway return.circuit. This practice is, however, €
ceedingly objectionable because by such bonding the trolley
rails are paralleled by a low resistance grounded conducto’
which greatly increases the tendency for current tO‘ ¢ Y
through ground from the tracks. The second objection **
that such bonding makes the cable sheaths negative t?
other underground structures, such as water and gas pipes
thereby setting up a tendency for current to flow from su
pipes to the cable sheaths. This effect is illustrated in Ft’z'
13. In this a case is shown, frequently found in practlfis’
where the pipe is everywhere negative to the trolley _fal 2
except in a very restricted area in the immediate vicinity
rail feeder connections, but is everywhere positive 0 t y
underground cable sheaths, The pipe is consequently ?verz'o
where in danger from stray current flowing from the piPe
these cable sheaths. In one city, in fact, where there wed
an underground cable system with its lead sheathing pond i
to the railway return circuit, it was found that the unde
ground pipes were everywhere negative in potential t0
trolley rails, and were, therefore, considered immune 10
electrolysis. An investigation showed, however, that t 5
pipes were at all points highly positive to the undergf"“ﬂ
cable sheaths and were in fact in considerable danger fro
electrolysis. It has been frequently found that, where "
or water service pipes cross bonded cable sheaths, ¢!111'1"’ns
are caused to flow from the service pipes to the cable sheath®’
and produce gradual destruction of the service pipes-
case of this kind was illustrated in Fig. 11. In the caseo A
one city 19 service pipes were destroyed in the course © g
year directly where these pipes cross telephone ducts Cre'
taining cables whose sheaths were bonded to the railway

fo00dL
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ts and sho¥”

Fig. 13.—Showing Path of Stray Railway Curren @
ing Effect of Bonding Underground Lead cab
Sheaths to Negative Bus-Bar of Power Station-

turn circuit.  This method of bonding, therefore, prOtet‘:e
continuous conductors like lead cable sheaths, but .at can’
expense of other underground metallic structures vs"hlch eat®
not be so treated. Its effectiveness as a protectiveé = “ipe
depends absolutely on uniformity of conductivity o'cablc
conductor to be protected, but it is not generally appl! a0t
to underground piping systems, because the latter 1es?
form continuous electrical conductors, but are more orualb’
discontinuous networks. ~While lead calked joints by that
have a relatively low resistance, it frequently happe?? ctic
they develop such high resistances as to make them PF

ally insulating joints, due undoubtedly to the for
oxide coatings. Cement joints and cement pipes
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a hi !
m,aég.h resistance compared with iron pipes that they are
tically insulating. '

1?Onding’ of pipes to the rails or to the negative return
Dipt;:lgt c:n only afford local protection to the extent that the
_ Connected forms a continuous metallic conductor,
Di t!lls latter is an unkmnown and indeteljminate quantity in
invg or g Ilf*tWork. In the practical working ou'f of a bond-
first, ¢ falnage system two opposing tendenc1e5»de‘velop;
Wee'n ;re ESa l‘ed'uction in the difference of potential be-
redm:tic.!pes Mg ra11§ in the positive areas, and consequ-ent
i c"easen . damage in those areas; and, second, there is a,n
SYstery t;f SUFTeut ﬂ.ow on the pipes throughout .the entire
ancgy j‘;intus Increasing the danger of trOub‘Ie. at high resist-
‘eparate S or other places where two piping systems or
'nuouS Portions of t-he same system are ellecfrlcally dlscon(i
Speci 1 AS a rule, in the early stages of this system, an
f Ally in small networks when there are comparatively
bong connections, and the resistances of -the paths over
es are, therefore, relatively high, the effect is apt to
neiltle'ﬁcial’ reducing the danger in positive areas more
and thelnlc reas(.es the danger elsewhere. As. the system STrows
1 €ssa 1oad increases, more and heavier bonds becom:
eat ﬂ:y- The current on the pipes may finally become ts
Or he weat the trouble from current shunting aroun.d 101;11 S,
the dap g §eparate systems, will increase more rapidly than
. Creas:‘?r in the positive areas is reduced, and any furt e:‘
the sym ivg b(?nding- becomes an actual source of dangt:e
*gion Stem'. Since bonding transfers the trou\b‘le from th
‘ Wh_ere it was most evident to a new locality where 1t
ssir::u-“e several years to manifest itself, the falseI:n_ls-
Ue lar Is created that the trouble has been removed. . i
thay h 8ely to this obscure manner in which troub?e develops
An S caused this method to become quite widely usefl.
Bongeq .© Of Cases have, in fact, been reported where a main
Yas Comto the negative return circuit at the power station
beCa Dletely destroyed by electrolysis a block or two away,
ten, , o °f 2 high resistance joint in the main forcing' cur-
flista :eshunt around the joint and leave the main a 511.01:;.
S illygy aWay from the power station. A case of this kin
Tated in Fig. 14. In another case, the water main On

e

Ne g ;
i : :
Uit o4 © Of the street was bonded to the negative %*etur'l‘li let
the s € Power station, and a main on the opposite side ©

e Street, although connécted through cross-piping to

FIR R’
1"\8"""""8 Increased Danger from Electrolysis
Bonding Pipe to Rails, Caused by Accidental
High Resistance Joint in Pipe.

from

thy

r&sistondcd. main, was completely destroyed bece_mse high
¢ joints hag developed in the connecting piPes.

the esmonz the methods which have been used to mimmx.zle
for 4 :?pe of currents on systems using the grounded rai’s
tvve‘én Tturn conductor are increasing the resistance be-
Vipeg “2ls ang ground, increasing the resistance between
O iy "4 groung, increasing the resistance along the line
g 'Pe by means of high resistance joints and decreas-
: TOP in potential in the grounded rails.

mc'eas: TeSistance between rails and ground can often Pe
Y using broken stone ballast, whereby the rails
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are kept out of contact with ground, and water is allowed to
trickle away from the rails, thereby maintaining high re-
sistance between the rails and ground. Where an electric
railway owns its own right-of-way, it is frequently feasible,
as already stated, to practically insulate the rails from
ground.

LFibre Qi3c

Frbre  Bushing

) o

Water Moin
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Fig. 15.—Section of Macallen Insulating Joint for
Service Pipe.

Attempts have been made to insulate pipes from ground
by paints, dips and insulating coverings. Experience, as
well as a large number of tests on such paints and dips have,
however, shown that no dip or paint will protect a pipe
against electrolysis in wet soil. The first difficulty is the
mechanical one of applying the paint so as to form an abso-
lutely perfect coating, and then to prevent mechanical dam-
age to the coating. = Where imperfections exist or develop
aggravated trouble always ensues. Experience further shows
that, even where paints or dips are apparently intact and
perfect, electrolytic action is not prevented; and, in fact,
very serious electrolytic pittings have been found under ap-
parently 'good coatings. It has been found that in most
cases the coatings applied have either been completely de-
stroyed by the effects of the wet soil and ‘the electric cur-
rents, or defects in the coating have developed causing con-
centrated corrosion at such defective spots. The destruction
of paints in wet soil, where subjected to an electric current,
is due to traces of moisture finding their way through the
coating, giving rise to the flow of a feeble current and re-
sulting in a very slight amount of electrolysis. The gas and
other products of electrolysis then form blisters and finally
rupture the coating. Pipes in positive districts covered with
imperfect insulating coatings, are in greater danger from
electrolysis than bare pipes. Coating pipes in negative dis-
tricts with insulating covering does some good in reducing
the amount of stray current which reaches the pipes. Where
it is attempted to apply a heated material, like pitch or as-

=
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phaltum, to a cold pipe, it is impossible to completely cover
the pipe. The only kind of insulating covering which ap-
pears to afford certain protection is a layer of at least 1 or
2 inches of a material like coal tar pitch or asphaltum, of
such a grade that it is not brittle and so will not crack, but
yet is hard enough to remain in place. The best way to ap-
ply such a layer is to surround the pipe with a wooden box,
support the pipe upon creosoted blocks of wood, or upon
blocks of glass, and then fill the space between the box and
pipe with the molten material. As a further protection .an
insulated coupling should be introduced at each end of the
section, covered so that, even if the covering should become
defective at any point or points, no current can reach the
pipe to corrode it by electrolysis. A pipe treated in this way,
with the work done so as to be mechanically perfect, would
undoubtedly be protected from electrolysis. However, the
cost of carrying out such an installation is absolutely pro-
hibitive, except in a few special cases, such as service pipes
in very bad localities, or in the case of some very important
individual pipe lines of small size. It is not sufficient to
apply the covering only in the positive district, nor on the

m’urﬂf* ol
AL

Insulal Meler:,

Fig. 16.

other hand, is it always necessary to cover the entire length
of line. The portions which must be insulated can only be
determined by properly conducted electrical tests. Experi-
ence has also shown that embedding a pipe in cement or con-
crete, even if this is several inches in thickness, does not
protect the pipe from electrolysis, and in some cases it has
been found that the pipe in concrete is destroyed at least as
rapidly as when it is buried in ground.

Current flow on pipe lines can also be practically pre-
vented by using insulating joints for every joint. Cement
joints as ordinarily made do not generally produce metallic
connection between the two pipes, and may practically be
classed with insulating joints. The cause of the high re-
sistance of cement joints is probably due to the fact that,
although every attempt is made to push the spigot end home
into the bell when laying cast iron pipe, as a matter of fact
in most cases the two pipes are not in metallic contact. Even
where there is metallic contact this is probably over a com-
paratively small area, if not at a point. As the end of the
spigot is always heavily coated with scale, such metallic
contact generally forms a poor electrical connection of com-
paratively high resistance. It is a simple matter to positively
prevent metallic contact by inserting a ring of some cheap
insulating material, such as fibre or cardboard, between the
end of the spigot and the interior of the bell, and this has
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.cases the stray currents reach the mains and service ? 5

"up the electrical continuity of a pipe line and Pf‘?t taued
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been done in some cases. The resistance of cement jot'n”
is, then, the electrical resistance of the cement interven ™
between the spigot and bell, and while cement is not 3% i
sulator, but, on the contrary, is probably as good 2
ductor as ordinary soil, yet, compared with iron, the T
ance is so high that the cement joints practically il}t /
the electrical continuity of the pipe line. A pipe line ot
with all cement joints or with all insulating joints is, o
fore, a discontinuous electrical conductor and is not cap?
of carrying stray electric currents. Such a pipe lin®
fore, cannot pick up current in an extensive negativ®
to discharge it.in a restricted positive area, which is gen of
ally the cause of the most serious electrolytic danger:
this reason a piping system with all cement or insWe .
joints is, on the whole, much less likely to be affecte
electrolysis than a piping system with all lead OF **5
coupling = joints. =~ Experience has shown, however, ©
5
9

esish

cement jointed piping system is by no means jmmun®
electrolysis, and there is abundant experience which &
that cement jointed mains, and especially service piPe® ot
such mains, can suffer severely from electrolysis. In

from other pipes or by other paths. An example of 2 by
service pipe from a cement jointed main destro¥® .
electrolysis from stray currents which reached the gas
vice pipe from the water piping is illustrated in Fig- 1 gt
A convenient form of insulating joint for small Wfoul.
iron or steel pipes is the Macallen, illustrated in Fig: s
This is very largely used for insulating water and gas
vice pipes. A convenient form of insulating joint fOf o
pipes is illustrated in Fig. 16, where a flanged joint 1 *“ e
with a fibre disc between the surfaces of the flange® ol
bolts being insulated with fibre tubing and the bolt hggd
and nuts insulated with fibre washers. This form of ﬂ’.mand
insulating joint has been very largely used for rwat?«‘ved
gas mains. The Dresser insulating joints are % ot
satisfactory.  Insulating joints can often be used t° eil’
advantage in special cases; as, for example, in the ¢ g
lustrated in Fig. 12, where an insulating joint in 9% G
service inside of the building would protect the 35 g
pipe by preventing the current from flowing out of th e
ing on this pipe. Insulating joints on mains must, F
be used with very great caution, as they can under by (ot
able conditions do more harm than good. It is sox eb,ezk
possible to use comparatively few insulating joints to 18

pipe line from electrolysis, but such joints must be M “gt
only after careful tests have shown that the current lend’
likely to shunt through ground around them. This ep“poﬂ
largely upon the potential gradient through ground a7

the electrical resistance of the ground.

(To be continued).
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FORT GARRY HOTEL.

of

. sent
The Fort Garry Hotel, Winnipeg, is the reciP!® "o

probably the largest single shipment ever sent fr¢ o¥,
Amherst plant of the International Engineering Ggaﬂd
Limited. This hotel, which is being erected by the ¢ fo
Trunk Pacific Railway is to have a complete poWer plm; 3
nished by the above company. It will consist of fo¥ 0‘1
horse-power Robb-Brady Scotch boilers and thre Ye; o
high-speed cross compound engines with twoO dup i

compressors, smoke connection for the boilers, and ee‘?11
apparatus. The boilers weigh 32 tons each, aré a ect »
diameter by 17 feet long, with double furnaces

diameter by 14 feet 2 inches long.
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REINFORCED CONCRETE DESIGN.
on ﬁicsubj%t 'of reinforced concrete design and the ques-
Port iy a°nomy In same is well treated by Mr. J. A. Daven-
don, g, lpa.per given before the Concrete Institute of Lon-
8ives thi a::ld' Tl}e following abstract from the above paper
tableg Pres onclusions Sf-rrlved at from the working out of
Cononim'e.d s institute by Mr. Davenport:i—
d Withy in reinforced concrete des.lgn might be dis-
€ archijt regard to: (1) The engineering structure, ‘(z)
ight or ect.ural structure, and the two sets of con‘clusu_ms
Sty pe might not coincide. The completed eng?neermg
ﬁllisheS 798 et skeleton frame, without any architectural
atchitec’tl::.mlbdhShmeDts, fittings, etc.; While the completed
Teady £, al structure was the engineering structur.e'ma (;,
Risheg rﬁ:1§e and presentable to the eye by the addition ©
Certajn ’St tings, embellishments, etc. There were, of course,
rks Tuctures such as retaining walls, bunkers, harbor
> ©tC., which are engineering structures purely 'and
turg] :;:)iand Ct{uld not well be considered from an archléceci
efly w;lth‘)f view. But it was the object of the paper 'co1 Ea
ang wal] th the structures composed of beams, columns, slabs,
t““Es. S, which came under the head of arChiteCtur:al struc-
Structype he most economical reinforced concrete engu;)eermg
lum g would have a certain arrangement of s?labs, eams,
Such ar’ etc., with definite percentages of re1nforcemfents,
wi Tangement and percentages having been deter_mmed,
cheape:: Tegard to the loading, with a view of producing th;:
bly ‘sossible skeleton structure. This result woul11
b € attained by keeping the slab thicknesses smad
. Troy Dtroduction of beams, by keeping beams deep an
diﬁ‘erex;t)a 0d by having the size of columns (probab.ly al}
e }Jlust sufficient to carry the loads. The -'adoptlon ?t
Nomje ®me would result, as already stated, 10 the mos
Salje al engineering structure; but if they consldert?d the
ey, tenglneering points -from an architectural point of
“ase ey Might find the nett results economical in SOX€
1 was Very uneconomical in others. Generally speaking,
lntr()d‘ue'conomical to reduce the thickness of the slabs b.y
Often hclng beams and keeping the spans small. Now, it
$Peciy) 3DDens that beams running across ceilings required
i e'erimShes’ cornices, etc., and the amount saved on the
-f al'Chit:g Structure might be much less than the extra cost
Sizeg s ;tural finishing. The adoption of uniform column
rgas"n. &ht be more economical ultimately, for the same
s?eaki g Again, deep and narrow beams WeIe, geqerally
V}ew; bu,t Most economical from an engineering point of
;‘latgn ) 'ar::e-y di‘,i not conduce to efficient lighting and ven:
Ttie thy it might cost more to get these necessary pro
U the amount saved on the skeleton structure.
d concrete struc-
some of which
ntal points

c'-|SS(3

Proj,
b a

n ord
e y g ;
:“r?s anyrfto design economical reinforce
wtled B had o be considered,
‘¢h Cases, but there were three fundame

W

q;l'e: 1 enced all structures in the same Way, and these
. ect - e effect of beam section on economys; (2) the
Ut op Tcentage steel on economy; (3) the effect of lay-

Iran
Bement of beams, columns, etc., ON economy-

. d 5 .
;‘l“.g]y r:izlfmg With the first factor, the relative economies o
b orced T-beams and singly and doubly reinforced
Cusseq 25 Tegarded the ratio of breadth to depth, were
‘e"plane Meaning of the second and. third factors be-

Whey € tota] atory were not further explained. r
fra her si cost of any reinforced concrete Struc ure,
o Woul Dgle slab, column, a whole floor, or 2 corr{plete
w°“lncrete» stbe the sum of the total costs of the three items
"°u]d ehendeel’ and centering—and these, in their turn,
3 Yary Upon the unit costs. Now, these unit costs
or different parts of the one complex structure,
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but not for any single member; so that while a mathematical
expression for a single member was possible, it would be
impossible, owing to the very large number of variable
quantities involved, to deduce a mathematical general ex-
pression for all classes of structure, simple and complex.
Any attempt to deal with the subject of economy mathema-
tically could only lead to ambiguity and vexation. It was,
however, possible to deal with the subject by taking different
arrangements, percentages, etc., and by calculating the cost
of the various items, the required totals could be obtained by
summation. That method appeared at first sight to be rather
formidable, but by a suitable ajrangement of the work it
would be found that the difficulty is more apparent than real.

The conclusions might be summarized as follows:—

1. As regards beam section—

(a) Reinforced concrete T-beams, correctly designed,
with the total depth three times the breadth of web, are more
economical than any other section for all values of unit cost
and loading.

(b) For plain beams, reinforced in any way whatever,
the most economical ratio of depth to breadth is 3 for all
values of unit cost and loading.

(c) For singly reinforced plain beams, the most econo-
mical reinforcement percentage runs from 1 to 1.2 for all
values of unit cost and loading.

(d) For doubly reinforced plain beams the most econo-
mical reinforcement percentage is 1, with equal tension: and
compression steel, for all values of unit cost and loading.

(e) Plain beams doubly reinforced may be more econo-
mical than similar beams singly reinforced, the relative
economies depending upon the values of unit cost and ratio
of depth to breadth of section, but not to any appreciable
extent upon the loading. :

The foregoing conclusions were quite independent of any
economies effected by adopting uniform sections throughout
a design.

(2) As regards percentage of steel—

(f) For ordinary values of wunit cost square columns,
helically reinforced, are most economical of cost when the
diameter of lateral is small, the pitch of lateral is o.2 the
breadth of core, and the percentage longitudinal steel is
high.

(g) Increased economy of cost will result from the use
of longitudinal reinforcement having a lower yield point than
ordinary mild steel, provided such material be cheaper than
mild steel.

(h) The greatest economy of space is obtained by using
large diameter laterals, pitched at o.2 the breadth of core,
and a high percentage of longitudinal reinforcement.

Summarizing conclusions drawn from layout, etc., he
states :—

(i) A rational arrangement of slabs and beams support-
ed by columns is more economical than slabs supported by
beams only.

(j) A low-percentage slab reinforcement is more eco-

nomical than a high percentage.
(k) A thin slab is more economical than a thick slab.

— eca~—

The British Columbia Electric Railway Company will
spend nearly $200,000 in New Westminster this year. The
new freight yards between Fourteenth and Sixteenth Streets,
which will have a storage capacity for four hundred and
fifty freight cars, will take $100,000, while $50,000 have
been appropriated to new car barns. These barns, it is be-
lieved, will be the largest in Canada and will be capable of
housing nearly fifty interurban cars. The clearing of the
site is nearly completed and building will start shortly.
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TRANSFORMER AND TESTING PLANT.

The following 60,000 volt testing plant has been designed
and constructed by Messrs. Switchgear & Cowans, Limited,
of Manchester, for the Union Cable Company :—

The current is taken from the local three-phase supply
mains at 220 volts, and is transformed to 2,000 volts single-
phase by the transformer shown on the right in Fig. 1. The
single-phase current at 2,000 volts passes from the secondary
terminals of this transformer to the primary terminals of
the Cowan-Still regulating transformer (shown in the circular
tank in the centre of the view, Fig. 1). The output of
this regulating transformer at the secondary terminals is
from zero to 2,000 volts. This feeds in turn the primary
circuit of the high-tension transformer shown to the left-
hand of the illustration, which gives out zero voltage to
60,000 volts, according as the hand-wheel of the Cowan-Still
regulator is operated.

The plant has the advantage that there are no Tunning
parts, so that no dirt or dust is produced by its working.
The control’ of the voltage on the high-tension transformer
is gradual from zero to full volts, without any steps or
jumps. For speed of manipulation the plant leaves nothing
to be desired, as it is possible to pass from zero tc full volts,
or vice versa, in about ten seconds. If the test necessitates
that the voltage should be applied suddenly, the article to
be tested is connected to the bus-bars, the regulator turned
until the correct testing voltage has been obtained, and then
the switch shown on the extreme tight in Fig. 1 is operated
to switch off and switch on as many times as may be
required.

The overall efficiency of testing sets of this type is high.
In the case in point the alternative suggestion before the
Union Cable Company consisted of a three-phase motor-
generator taking the 220-volt supply at the motor side and
driving a single-phase alternator, the latter being coupled

Fig. 1—Testing Plant.

directly to the primary of the high-tension transformer.
With a set of this kind, provided with suitable regulators
of the ordinary type, sufficient control of the high-pressure
testing voltage can be obtained, but although in this case
the existing supply at 220 volts three-phase was in favor
of the motor-generator equipment, the overall efficiency ot
the transformer equipment was better. It is claimed that
in cases where high-tension single-phase can be introduced
directly to the regulating transformer, there is a very marked
saving, both in capital cost and also in efficiency, by the
use of the transformer equipment.

The capacity of the testing set illustrated is 50 kw. The
transformers are made in all sizes, ‘the smallest being of
orie kw., one of which has, we understand, been recently
supplied to a colliery for testing purposes. Testing with a
1-kw. set is usually performed by the regulating transformer
only. The makers supply this size of transformer in a

. times the working pressure between phases.
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circular steel case provided with a lid; the cable Corlf-lc‘;‘:t’{n'1 i

pass through bushes, and, when made, the lid is closeC

2 : _phasé
if necessary, padlocked. The connections are sm‘gle pb
If three-phase current only is available, current 15 tap 1y

ed usu?

off between two phases. The regulator is design
to raise the initial pressure to four times its value; fout
any voltage may be applied for testing purposes UP t0
Reverting to the larger tvpe, as illustrated, the termmalfv
of the H.T. transformer are arranged in the manner 2 ick
in the diagram (Fig. 2), and the connections shown m 10
black lines are made by inserting flat copper 1_mks
clips. Testing ‘may be performed at 10,000, 20,00% 39

T 1 1I

3 2 T
Fig. 2.—High-tension Couplings, Allowing for GO
from 10,000 to 60,000 Volts. ;

40,000 or 60,000 volts, and a test may be taking ol sl
20,000 volts and another one at 40,000 volts simultal osts
For tests of moderate pressure, up to 10,000 Volts, si¥ " he
may be proceeding simultaneously. At all voltag®
operator has complete control by means of the regt
transformer. 9565
The application of this transformer for testing pur? gv°
is rather inidental; its true application is for feede.f eﬁ‘d
lation, for which purpose it is highly insulated, i5 *"pt
directly into the line of any given feeder; and boosts

_ feeder from zero to, say, 10 per cent. of the working voboos'

The regulating transformer can also be designed % ed 10
positively and negatively. For example, if it is des™
maintain a constant voltage of 6,000 at the seco™ % feodct
minals of the transformer, a voltage variation off the " ith
of between 5,700 and 6,300 may be successfully- de tvstin!!
by a standard 10 per cent. transformer wound for

in both directions.

B —

SASKATCHEWAN ELEVATORS.

.
R

According to the figures supplied by the Board Of.frew‘
Commissioners, two hundred and forty-three new g?a'l g a
vators were erected in the province during 1912 gl ber i
increased capacity of 7,064,000 bushels. This nu" gl
cludes those built by the Saskatchewan Co-operatt? o
vator Company. It will also be seen from the accomP? ot
tables that Saskatchewan has an’ elevator capacity b ritisb
two million bushels more than Manitoba, Alberta 2%
Columbia combined. e

The following table gives the number and total o 2
of elevators and grain storage warchouses in Sask?
in each of the years 1912-1907:—

Total capacity”

Year, Number.

1912 1,252 36,503:00°
1911 1,000 29»439!000
1010 009 26,440500°
1909 842 24,279:9%°
1908 638 18,138,59°
1907 516 14,621,5%
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EFFICIENCY OF CONDENSER AIR PUMPS.

Dum::; Ilfte Years, :iet air pumps and rotary (whirling) air
Vang, ave beer.x introduced for condenser service. The
oir S.Ees.o'f this type of pumps are well known, namely,

Implicity, the practical absence of attendance, and

€ With which repairs can be made by substituting a

u thit for the damaged one.

of he Imtroduction was facilitated by the shortcomings

ey ou

e 1 S . . .
Shortc(,t €D existing types of reciprocating air pumps. These
ly omlngs consisted in complications such as mechani-

lay e ?erated valves, with the necessary valve gearing,
. Stm: €arance and flash ports, the necessity for close ad-
At on account of the small width of the flash ports,
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instead automatic valves of the multi-ported plate type
(Iverseen patent). There are no flash ports, and no large
clearance spaces due to such flash ports. The valves need
no attention and no oiling. They open and close at the right
time independent of any adjustment.

These valves have been very successful on blowing engines
and air compressors. In order to test this type of pump for
reliability and economy, it was set up in the works of the
Mesta Machine Company, at Pittsburg, and who are placing
the pump on the market, and subjected to a thorough test
by Prof. W. Trinks, of the Carnegie Institute of Technology.
The test rigging is shown in Fig. 2. From left to right
there will be noticed the bed plate of the air pump, then the
steam cylinder and the air cylinder. The large vessel to the

T —

A
& e \
O] g
S !
|
SN 2
i .' A //’
\ D% 7 v
S
5 Sens- 2
hr@h tiveness for entrained water and the fact that at

Vac ; :
?Derate Uum the heat of compression warps the mechanically
| I":'ssi,bv Ve, and thereby makes further increase of vacuum
whnde e Frequemly these pumps were driven by steam

ith compj j 1 ar
; oy complicated Corliss valve gear. :
:n‘)WIe :,led With these features was the general lack I°f
Oltrag. >0 Of the volymetric efficiency of such pumps. IR

distiy e
. L} tinctiop, to the ease with which tests can be run on

Teqys. - Whirls : : : \
Wi, h“hng air pumps, tests on reciprocating pumps

o _pun : :

The 01(;e eXpensive installation and equipment.
thy, Meng law that improvement in one line produces
s i i i i jn this case,
L fin Competing line, is true also in ?
Th:S alqa:new dpSign of reCipr0ca®g'alr ‘pul'np_ X
Snicgy," PUmD, which is illustratec by Fig. 1, has
Y operated valves on the air cylinder, but nas

im-
and

S noi

Fig. 1.

right is simply a tank for converting the pulsating suction
of the air pump into a steady flow so that the actual quan-
tity of air taken into the pump could be measured by a
standard nozzle. This nozzle will be seen at the extreme
right of the picture, Another nozzle was provided at the side
of the tank away from the spectator and through this nozzle
vapor could be admitted for the purpose of testing the pump
under conditions existing in condenser practice. . The usual

. precautions were taken to avoid leakage through the tank,

and its joints, and to measure the very small amount of leak-
age which existed when the valves on the tank were closed.
The steam passing through: the Steam cylinder was con-
densed at atmospheric pressure in a surface condenser lo-

:cated in the pit under the flywheel. The water resulting
from condensing the steam was measured in barrels,
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In work of this kind, it is not feasible to give the steam whirling air pump in spite of its low efficiency, becausé e
consumption per cubic foot of air pumped, because the steam haust steam is needed to heat the feed water.
consumption must necessarily vary with the vacuum, with On the other hand, the curves on Fig. 3 show conclusij’°17
the efficiency of the air pumped, and with the efficiency of that the reciprocating air pump of the style here descr!
the prime mover. It is much better to plot the power con-
sumption of the air pump so as to separate the efficiency of 0 jjjq
the air pump from the efficiency of the prime mover. For i | ] =
this reason, the ratio of ideal work required for isothermal E ___—»/:
compression divided by actual work (including all friction 2 ——’:’
work of engine) required, has been plotted against vacuum & so "/,
referred to 30-in. barometer. On the same sheet has S ::,/
been plotted the efficiency of the most advanced type § | L]
of whirling air pump, as taken from tests published in re- § i Ll | L1
liable papers, also the efficiency of whirling air pumps of § 4 f’:
average type. These latter figures were taken from results 3§ - —‘”:,.
furnished by the builders of such air pumps. The illustra- § & __:://
tion shows that tor any vacuum less than 29 inches of mer- S By ,_//’:
cury, the single stage reciprocating air pump is superior to :z 30 "’: B
the whirling air pump, and that the difference is consider- 3 -4 ::://
able for any vacuum less than 28% inches of mercury. For E 0 i [
vacuum above 29 inches, the single stage air pump drops E’\ ‘ 3 — ::
rapidly in efficiency and becomes useless for higher vacuum g €0 |
than 29 1/10 inches. The Mesta Machine Company advises S o ;_;_ —11
that they are at present building a compound air pump and S i / ic ;ﬁ e |0 W P:

2 will furnish test results of that pump in the near future. 3 I I i ‘f EEmE=—— [ 1
St , 7 o B0 | = Lypegor ¢f o Rl 1

The whirling air pumps are commonly driven by small = A T“ﬁl" T A
steam turbines whose steam consumption per horse-power- 5 = T | 5
hour is of necessity very high. When it is considered that Y 17 :: :
the reciprocating air pump is driven by a fairly economical o 5 = =L 5 ‘ 4
type of engine (whose steam consumption per horse-power- Vacuum Inches of Mercury referred to 30 Baromerer

hour is approximately one-half of that of the small turbine r
) Fig. 3.—Test Showing Efficiency of Air pumps

the difference in efficiency becomes still more pronounced.
Condensers.

It is not intended to convey the impression that the re- i
PR
t, 54

ciprocating air pump is always superior to the whirling air should be used wherever sufficient amount of exhaus

pump; on the contrary, it will pay in some places to use the for feed water heating is available from other source®’

4 S

)
Fig. 2.—Testing Arrangements.
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HGHWAY BRIDGE OVER THE MIAMI RIVER
AT ELIZABETHTOWN, OHIO, THAT RE-
SISTED THE RECENT FLOOD.

This bridge is remarkable in being the longest simple-

8 Pan in existence; It has a span of 586 feet between

Y¢S of end pins and surpasses in length by 36 feet the

ig()eslt{~0ther span, which is ome in the bridge.: crossir}g the

Vin Ver at Cincinnati, known as the Cincinnati and
8ton railway ang highway bridge.

(0] : '
beep, - the site of the present new steel bridge, there had
O many years an old covered wooden bridge, known

tryg
Cent

Oca)] 3
feey 11)(: s “Lost Bridge.” It consisted of three spams, 195
The 8 each, supported on stone piers and abutments.

ing t;:il: fpiers were unusually heavy, and yet, notwithstand-
%0 my act, the foundation beneath them was badly scoured,
the ¢, S0 that one had fallen several feet out of ?lumb at
S0 rapiq he superstructure of the old wooden‘ bridge was
Congjy; ly failing, the spans showed excessive sag, a
e faily frequently developing in old wooden bridges be-
8t Cture Y. In the summer or autumn of 1903 the supt;]r-
Beed 4 e tlfe old bridge was destroyed by fire, and the
"“Placing it at once became apparent.

Macilz? selecting the most suitable type of bridge for re-
side,ai the olq one, there were numerous important con-
Rivey i:n S. The rise and fall of the water in the M}aml
s"meti‘m VEIy uncertain. At flood seasons .. i1ses ra;pldl.y.
fere, °S 20 feet or more in a few days. The greatest dif-
Sug ;. Stween high and low water is about 30 feet. At
frop, tlmeS the last ten feet or more of rise is back water
district ¢ Ohio River. For this reason all bridges in this
oy a “T¢ built at about the same elevation of 30 feet above
the hi }tfr of the Ohio River. The railroads and many of
tiop SWays are likewise built on banks at the same eleva-
to b, °r at floog seasons the entire country around is liable
“Pvereq with water,

Eliz:te aNothey river crossing, about a mile distant f.rom
Yearg ltonn, the conditions had been met in Previous
o iny building 5 suspension bridge of soo feet clear span,
Densiong t.he entire width of the water course. The sus-
Neny to Adge is quite an imposing structure and'an orna-
req‘liremthe district, but is lacking in the more important
Jd ¢ e °0t of rigidity. It has a clear roadway of 2o feet
So the Stone towers at either end are placed 36 feet apart,
Setg ¢ 20les have 5 considerable cradle. It has, also, siX
hrac o Cables from the towers to the floor, and 1S
faste11 Aterally by three sets of rod guys at each end,
of orgy © Stone blocks on the river bank, yet the passage
V"bration loads, such as farm wagoms, calses €XCessive
e bs' In high, or even moderate winds, the swaying

of th
Tdge is algo considerable.

t . .
g Baltimore, Ohio, in the same county, similar
ag. been overcome by building 2 single truss
€€t in length,

e ; |
g::d&esei:a:}llroads were.also having difﬁcult‘y with :hg:
Yeq € same region, and some such bridges wer %
0 g faving. their piers undermined by the scour an
ebuild-e Uncertain currents and soil. At the time whc::
ed, "€ of the Elizabethtown- bridge was being 0
et  railroad bridge in the vicinity Wwas eu;g
Ving Ianed and the piers protected at great expense, d}:
arl;ge Quantities of broken stome and loose 1';ckho ;-
that Und the piers and abutments. It was found, 2
Ok, - Withstanding the dumping in of many carload:
| . the strengthening of piers with additional con-
"IVer piers were still in an uncertain condition
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and frequently exposed to the damaging influences of scour
and the shifting of the chamnel.

For these reasons it was decided to avoid the use of
river piers in rebuilding the bridge at Elizabethtown, and
to bridge the entire waterway-with a single span. Having
thus decided on the use of a single span, approximating 6oo
feet in length, it then became necessary to select the most
suitable type of bridge.

The suspension bridge described above is in some re-
spects very desirable, but on account of its lack of stiffness
was not seriously considered as a type for Elizabethtown.
The underneath clearance would mot permit the use of a
deck arch of so long a span, and a through arch, such as
those used at Bonn or Dusseldorf, or more recently at Bel-
lows Falls, Vermont, are lacking in lateral stiffness. In
through arches such as those mentioned above, it is neces-
sary, in order to maintain the required clearance through
the bridge, to omit top lateral bracing between the arch
ribs for some considerable distance back from the springs.
This is more serious than in truss bridges, where the end
posts incline at an angle of 45 degrees or more with the
horizontal. With the through arch the slope of the rtibs is
so gradual that a large part of the most effective lateral
bracing between the ribs must necessarily be omitted.

Some forms of stiffened suspension bridge, and a canti-
lever design of 6oo feet span between piers, with back stays
similar to the back stays of a suspension bridge, were also
considered. None of these forms were favored, chiefly be-
cause of their lack of stiffness. Of the alternate forms con-
sidered, the cantilever above referred to would doubtless
have given the best results. It would leave the waterway
entirely free of piers and would permit the use of a nar-
rower roadway, by placing the trusses further apart at the
shore, than at the end of the cantilever arms. It is inter-
esting to note that a bridge of this type has since been built
at Long Lake, N.Y.

After due consideration of various types, it was decided
to use a through, pin connected, simple-truss bridge.

The foundation work consisted chiefly in repairing . the
old stone abutments by building up new material in rein-
forced concrete in front of the old stone work, carrying up
the retaining walls and parapets, and rebuilding the bridge
seats with lines of steel beams embedded in concrete.

The type of truss is the subdivided Pratt, with main
panels 65 feet long. The depth of truss varies from 8o feet
at the centre to 4o feet at the first panel point. The curve
of the top chord is a parabola, in straight sections of two
panel length. Stiff laterals and sway bracing are used
throughout. This is a very essential feature of the design,.

and one upon which much of the stiffness of the bridge de--

pends. Lateral and other light struts are built in box form,.
latticed on all four sides. The first panel of diagonals in:
the top lateral system are built in the same way. Each of
the 32-feet-6-inch pamels of the floor system are again subw
divided by carrying an intermediate floor beam on two longi-
tudinal beams, one at each side of the bridge. In addition
to the benefit of economy in floor framing, the two side
beams serve also as chords for the lower lateral system.
The longitudinal and cross floor beams are of the same size,
and diagonal laterals are rigidly connected by plates, which
fasten to the bottom flanges of both cross and longitudinal
beams. The floor joist consist of 6-inch steel beams, spaced
2 feet 6 inches apart, elevated on g-inch beam corbels. On
the steel joist is laid the 23-inch oak flooring, spiked to
six lines of 3 x 7 oak spiking pieces, with 6od nails. The
wheel guards are 6 x 6-inch oak, beveled on the inner edge
and elevated:on 4 inch blocks, spaced 2 feet apart for drajn-
age. The bridge was given an initial camber at the centre

;
7
i

¢

i
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of 3 feet. Om each side of the roadway there is a neat rail- in determining the stresses, was 2,900 pounds. This 1:;
ing, made of four angles latticed in box form. This railing cludes the weight of all steel and lumber, and 300 pou? o
lines up with the inner face of the web posts and fastens to per lineal foot for snow and ice. The snow load causes o
them. > ‘ 2 vibration or impact and was therefore classed as dead lo ‘;
; - The two side lines of heavy floor stringers, which act The effect, however, on the web members of a pal’tial 50
also as wind truss chords, are rigidly attached by means of load, was considered and provided for. Wet lumber
bottom bracket amgles to the main truss posts. Such por- assumed to weigh seven pounds per foot board meaﬂfres'.
tions of the wind chord stresses as are not resisted by these Seven-tenths of the entire dead load was assumed as actl;s
longitudinal side beams, are transferred to the bottom chord at* points of the bottom chord, and the remaining three-te?
eye bars, through these rigid connections. at the points of the top chord.

The Elizabethtown Bridge.

t

The cross beams, at the panel points, are suspended by The assumed live load was 1,000 pounds per lineal fo;s
two rod hangers 1% inches in diameter each, from the bot- of bridge, for the trusses, and for the floor and its ¥ mad
tom chord pins, and at the same time they are riveted to the 70 pounds per square foot of roadway, or a ten ton the
bottom angleés on the web posts. This gives a rigid beam roller or wagon. These loads are all in addition
connection and at the same time reduces the cost of erec- weight of snow and ice as described above. foot
tion. At one end of the bridge are sets of turmed  rollers, The wind load was taken at 30 pounds per squar® =
and at both ends the heavy side beams are connected to the of exposed surface. il
shoe boxes, thereby transferring the wind strains as directly After the completion of the bridge it was the mtb,ead!
as possible to the masonry. . The vertical posts are spliced to remove the two river piers, one of which was 2
at the joints of the lateral struts. The minimum thickness leaning over and in danger of falling. . ono
of metal used is one-quarter inch. This bridge, which resisted the recent floods - # 280

The metal throughout is medium steel of 60,000 to 68,- practically without damage, was erected some year® i
ooo pounds per square inch tensile strength, conforming to Mr. H. G. Tyrrell, consulting engineer of Evansto® of fof
the Manufacturers’ Standard Specifications. graduate of Toronto University, was the chief @gme

The assumed dead load per lineal foot of bridge used the design and construction.

— - —

WATER SUPPLY AND SEWAGE DISPOSAL.

—_— e

The town of Swift Current, Sask., has experienced no will include the following works to be executed this o
little inconvenience this winter owing to the Swift Current eI B $20,00
creek freezing solid to the bottom. The creek is the sm.nce PERINERRE T LR R e
of the town’s water supply. Fortunately the.re was np serious D et - i G0 SO 16,500 [
fire in the town while the water shortage existed. Plans pro- g ,,d
vide for a three days’ reserve supply of water for the town, Plans were recently approved of by the commiss!? g9
and the latter will, by forming an impounding reservoir, public health for a system of water supplys sewer;‘a wa“’
prevent any possibility of the source of supply failing on a sewage disposal for the town of Sutherland. el“ﬂd
future occasion. The town of Swift Current is very favor- supply will be obtained from the city of Saskatoon, tn Ri"‘"
ably situated for a gravity supply from a service reservoir, city pumping its water from the South SaskatChe“;ant' T
the ground to the south of the town rising to a sufficient and treating it by a mechanical gravity filtration P "‘he 501;!1‘
elévation to give ample pressure for domestic services. proposed site for the sewage disposal works is on ¢ le fﬂﬂ

Plans and estimates for the waterworks are at present bank of the Saskatchewan River at a point where, dﬂgd‘
receiving the consideration of the Bureau, and if they are is obtainable. Provision has been made for chlorin?

approved a by-law will be voted on by the ratepayers, which effluent before its discharge into the river.
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GOVERNMENT INVESTIGATION OF ICE CON-
DITIONS IN THE GULF OF ST. LAWRENCE.

The Federal Government in arranging on the open-
ing of navigation for a patrol service by the Canadian
Government steamship Montcalm in Cabot Strait for
purposes of ice research and present warning to ocean
shipping of ice conditions is tackling in a commendable
way the problem of removing from the St. Lawrence
route and the public mind an element of doubt and danger
which had always haunted those using it. The further
recommendation by a committee appointed to investigate
the present pilotage system in the Gulf of St. Law.

rence, advising a radical change and abolition of present

methods, is another step in the same direction.

As regards the research work, the Government has
arranged that Prof. H. T. Barnes, of MecGill University,
with a staff of assistants, shall be on board and carry
out further experiments and demonstrations with hig
microthermometer. Prof. Barnes and his studies of ice
problems are becoming so well known in the world of
science that it seems: almost unnecessary to recall to
readers what a boon to shipping Prof. Barnes, in per-
fecting and developing the microthermometer, has
created. - In theory it is a very simply designed ap-
paratus. It consists of a coil ‘of wire of approximately
125 ohms - resistance enclosed in a metal bulb and
placed just below the . surface - of the water at the
side of the ship. This coil constitutes the resistance in
one of the four arms of an ordinary Wheatstone bridge.
Two of the remaining arms carry constant resistances,
the third arm being variable. As the temperature of the
water varies the resistance of this coil also varies, so
that the temperature of . the water is easily calculated
from the resistance readings taken.

Last year tests were made with this instrument on
the Royal Mail steamship Victorian and Canadian Gov-
ernment steamship Montcalm, and some extremely in-
teresting results were obtained about the temperature
conditions found in the immediate neighborhood of ice-
bergs. In every case as an iceberg was approached the
temperature increased almost uniformly to the extent of
about a degree over a five-mile circle surrounding the
iceberg. This rise in temperature was very marked on
the microthermometer, and occurred without exception
in every set of readings taken as the shin either ap-
proached or left a berg. Professor Barnes was satisfied
his instrument would detect the presence of icebergs
without fail. In view of the success of these experiments
it is evident that much added safety would result from
the general adoption by all steamships of the device.
We hope the present summer’s work will still further
prove its practicability and utility in northern Canadian
waters.

e

“ETHICS OF ENGINEERING.”

Faculties of Applied Science and Engineering
throughout the universities of the Domin.ion are now
holding examinations that presage the arrival of several
hundred young men after years of study and preparation
at the point where they are expec'ted.to become en-
gineers in reality and not merely in title. Under the
circumstances it is not inappropriate to consider some
of the problems of the ethics of the profession which all
engineérs_are bound to have thrust upon them.
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Used in a broad sense, an engineer is “‘one who
utilizes the forces of nature in the service .of man.”
Such a definition immediately involves in the word ‘‘ser-
vice”’ questions of finance which, applicable to man, in-
cludes the engineers themselves. Moreover, it does not
necessarily follow that in reducing financial remuneration
due engineers from the completion of beneficial work
that the balance of mankind is even infinitesimally or
indirectly benefited. There must be some point at which,
if remuneration to an important profession drops, man-
kind itself becomes the sufferer from deterioration in
the type of its followers. In so far as the attrac-
tiveness and remuneration of work and working condi-
tions in the engineering profession is allowed to drop
below the attractiveness of other important professional
occupations there may develop a regrettable tendency
for brains and ability to shun engineering paths. There
might well be a possible loss both to the engineeing
profession and mankind as well.

Many people will uphold that engineers as a body
might be said to go further towards overlooking ques-
tions of financial remuneration and surroundings affecting
themselves than any other organization of their size and
importance in the world. Protective organization may
not previously have been needed, but with the enormous
development and specialization seen in engineering of
late years there are signs that some of the profession
are not quite as content or satisfied with affairs as
formerly. In his inaugural presidential address to
the Society of Engineers, England, Mr. Arthur Valon
caid the development of engineering during the past
twenty years had wrought a great change in the per-
sonnel of the profession. The requirements for modern
engineering training, contrasted with those of twenty
years ago, showed that a great increase had taken place
in the number of engineers occupying more or less sub-
ordinate positions, for which technical competence was
a greater recommendation than personal initiative.

Speaking of the organization of the profession, Mr.
Valon said that the numerous engineering societies had
confined their work almost exclusively to educational
matters, and but little attempt had been made to use the
corporate strength of the profession to improve the status
of engineers. A cental organization for dealing with
appointments would be not only a great convenience,
but a source of strength to the profession, as it would
then ‘be possible to issue warnings against appointments
carrying unsatisfactory conditions.

With regard to statutory registration, it was only
right that those who had spent time, energy and money
in qualifying as engineers should be in a better position
than those who had not done so; but before registration
could be enforced there were many obstacles to be sur-
mounted, which could be overcome only if the profession
were united in desiring statutory recognition, and took
steps to present their views in the proper quarter through
a suitable organization.

—_— -t ——

EDITORIAL COMMENT.

The monthly figures given out by the Department
of Labor all go to corroborate the need and importance
of the present ‘‘Safety First’”” movement amongst railway
men. During the month of March, for instance, ac-
cording to the record of the Department of Labor, 480
industrial accidents occurred, of which 93 were fatal
and 387 resulted in serious injuries. The greatest num-
ber of fatal accidents occurred to employees in the steam
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railway service, and of the non-fatal accidents, 115 weze
steam railway employees. The question of “Sfaf:h);

o

First’’ was discussed before the recent meeting
Canadian Railway Club by Mr. N. S. Dunlop, of
Canadian Pacific Railway. It is a comparatively _Young
movement, and results can hardly be expected 1™ i
diately, but it is sincerely to be hoped that official ﬁgufﬂ‘
showing a decided lessening of mortality amongst e
way men will soon be witness (o the e{fectiveﬂessl,sh
preaching ‘‘Safety First.” It is the intention tO publw
in the next issue a portion of Mr. Dunlop’s address
the Canadian Railway Club on this subject.

——_——

CITY IMPROVEMENT.

While in Montreal Mr. E. E. Culpin, secretary of the c:;
Planning Association, of England, recently lectured t° 10
Civic Improvement League. During his lecture Mr. Cu "
stated that the people are recognizing that it is the t’; 5
the city to not only make itself beautiful to look ab at
more important still, beautiful to live in. This means o
not only is attention being given to providing pleasing v;e 2%
artistic public buildings and beautiful parks and gar anit
but that the movement is now getting down to the very 108
of the city—the citizen. The housing problem is beco® d
recognized as the one demanding immediate settleme?™
the first step toward solving that problem is to secur® &
prehensive plan of city making. The systematic Pl""nnlng
cities is not new. There is in existence a plan, draw? {ace
years before Christ, for a town designed as a dwening'pe of
for the army of workers engaged in the erection © °ome,
the pyramids. In the flourishing days of Greece and S
cities were planned with artistic care, and coming t° e
times we have the reconstruction of Paris under N° | tioP
the Third. Italy was the first country to pass legis!? "
regulating city-planning, while a little later Sweden- 2 i 10
compulsory. Germany then adopted the idea and ra1sed 10
the dignity of a science, but it remained for En& g the
humanize it by putting in the forefront the interests s stak®
comfort of the citizen. Some cities have made the @ vide
of believing that the chief end of city planning is to P i
a magnificent centre. The civic centre is a desirab'® ©_ s
but it should be only the focus for a civic spirit whic citi"'s
to improve living conditions for all citizens. 08 ii¢
are now spending hundreds of thousands of dollars onbe of
centres, when the money might much more proﬁtab y
pended on better housing.

—_—-—

CANADIAN GENERAL ELECTRIC ABSORBS
ALLIS-CHALMERS-BULLOCK-

—_— P

The shareholders of the Aillis-ChalmerS-BullOCk Comfs #
met last Monday and authorized the sale of their asf"nclud'
the Canadian General Electric Company. The asstl lilwﬂd'
an agreement with the Allis-Chalmers Compam”_Of mpﬂ”
kee, which will give the Canadian General Electri€ Co o the
the exclusive right to manufacture and sell in “}n : g¥
Allis-Chalmers lines. These include Corliss engin® 'n'lil :
engines, water wheels and machinery for saw mills, flour et

mines and cement mills. Business will be conducte? L qef
the name of Canadian Allis-Chalmers, Limited, 2 b Al
having been applied for. Mr. Milne, managm'_Of;er of e

Chalmers-Bullock Company, will continue as man?
new company.
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Apl’ll 17, I913.

THE GRAND RIVER FLOOD CONTROL.

A Preliminary report dealing with the possibility of im-
Proving the general regimen and local flow characteristics
of the Grand River by means of storage and training works,
3 just been made to the Honorable Adam Beck, chairman
of the Hydro-Electric Power Commission of Ontario by Mr.
folloG'~ AcfeS, Hydraulic Engineer to the Commission. The

Wing is the text of the report:

Thpoﬂgh the progressive obliteration o1 physical in-
Jences governing natural control, the flood flow of the
Iiiran_d River has for some years past been gradually increas-

€ In volume and destructiveness.
th ConSEQUent upon this steady incre.ase in ﬂ00v.d discharge,
1€ low-water flow has been as steadily decreasing, SO that
n - addition to a large annual loss by flood damage, there
‘cas b.een a material loss through shri‘nlfage in power

APacity. The realization that these conditions would tend
8 beco‘l’_ﬂ'e worse year by year, led a number of tl}e ?nterest-

Municipalities to solicit the help of the provincial gov-
Z?ilsl?nt iq the matter of an investigation for the pufpgse ‘;Z
Servelng’ ff_POSSIble, a feasible remedy; such reme v ;i
of : the joint purpose of ameliorating flood condiuuns an
. \DCTeasing the power capacity of the stream under con-
ltloms of minimum flow,

During the fall of 1012 a reconnaissance survey Wwas
St:e: of the Grand River watershed covering thelmﬂ:;
trib n ffrom. Caledonia to headwaters; also of the arg}

Utaries including Whiteman’s Creek, and the Nith,
z:ed and Conestoga Rivers from their confluence with the

0 Stream to headwaters.
furni'l;;e mai.n purpose of this rec(.)n’n.aissance was r}O:1 W9
Contry, definite data as to the possibility or method (1)1 e
iy but rather to eliminate from the‘ problem all pc

S Of the watershed possessing physical characteristics
Dlaisxrl(:h a mature as to make more detailed .exam.nnat}on

Y Unnecessary. With the scope of the investigation

+S Testricted, it remained to ascertain what locations, if

> Merited examination as sites for storage Ieservoirs and
sirgu lanng works. The foliowing locations, havimg.the fle_

ed characterictics in varying degree, were established :
of I A site between Paris and Glenmorris where by means

3 4o foot dam a storage area of about 1,000 acres would

o CTeated. There is also in this vicinity a possibility “of
i - rollin rage by means of a 70
e ter damage would

to

& about 1,400 acres of sto
aM. In hoth instances the back-wa

be .

t Igrge, and in the case of the 7o foot dam, would'mvo:;e

lehgtmwning out of several buildings and a considerable
h of highway,

2 : §
Woylq A site near the village of Blair where a 30 foot ‘ri[‘fl:n
i Create a storage area about 1,400 acres in extent. e

flog
°d area in this case would be largely meadow Jand.

vV(’ul::i A site mear the town of Elora where a 30 foot dta;x;
i n
back‘wcreate a storage area about 3,000 acres in extent, ¥

ater damage involving principally meadow land

erel. ﬂats

,wouf:i Two sites on the Conestoga River, one c.‘:;l v;hl;:z
e u out 1,200 acres wit

foo storage area of ab B

dap, dam, ang the other about 1,000 acres Wit il

N the first case, the back-water damage would invoive

€d land and a mumber of buildings. In the second

* Pasture lang would be mainly involved.

hay > Two Sites on the Speed River, one of wh
2 Storage area of about 6oo acres with a 30
4 ?ther about 800 acres with a 35 foot dam.

lang ™ in both cases would be swamp and poor mea

°‘11ti.vat
Case
ich would
foot dam,
The flood-
dow
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6. A site on the Nith River near Canning, where a 65
foot dam would control about 1,100 acres of storage. The
back-water damage would be heavy as a number of build-
ings would be involved.

7. A site on Whiteman’s Creek near Mount Vernon,
where a 45 foot dam would control about 450 acres of stor-
age. The topography of the dam-site in this case would al-
low the comstruction of a 6o foot dam, but the back-water
damage would be very largely increased.

While it is to be understood that the above figures are
superficial approximations only, it seems reasonably certain
that a system of storage basins as above described would
have an aggregate impounding capacity of not less than five
billion cubic feet, in which event some beneficial effect
through flood control might be expected.

While the information now available seems to indicate
that material benefit may be derived from the construction
of storage works, the extent of this benefit and the con-
struction cost cannot be even approximately estimated with-
out the help of instrumental surveys and comprehensive
hydrographic study.

For the past eight months gauging stations have been
maintained on the Grand River, at Brantford, Glenmorris,
Blair and Elora. The stations have been so located as to
provide information in connection with the characteristics
of the main tributaries, and discharge measurements have
been made periodically at each station. These measure-
ments, besides recording the flow characteristics of the river
under matural conditions and at different seasons, will pro-
vide the necessary data for forecasting the behavior of the
river under future conditions of regulated flow.

The surveys necessary will involve,—

1. Instrumental determination of channel slope.

2. Detailed instrumental surveys of sites for proposed
dams.

3. Surveys of storage basins to establish flood contours,
and to determine the maximum possible or permissible limit
of back-water.

The data derived from these surveys will provide the
necessary information as to the two governing factors of
artificial regulation; namely, the obtainable volume of stor-
age capacity, and the extent of back-water damage. If this
information proves that material benefit may be derived from
the construction of storage works, the next step will be the
exploration of foundation material by means of borings and
test-pits, after which detailed construction plans will be pre-
pared with estimates of cost.

It may here be mentioned that throughout the Grand
River watershed, with the possible exception of that of the
Speed River, the topographical features are unfavorable as
affecting the height and length of the necessary dams, and
the geological features are unfavorable as affecting their
foundations. It is, therefore, certain that the creation of
storage reservoirs of adequate capacity will entail a large
capital expenditure, This expenditure will also be unfavor-
ably influenced by the necessity of providing large spillway
and sluice capacity for the.safe passage of flood discharge.

Apart from conservation, another important element of
flood comtrol is the handling of back-water and the preven-
tion of riparian damage due to erosion. The proper study
of the problem under consideration will, thererore, necessi-
tate the examination and survey of restricted chamnel sec-
tions, and of localities favorable to the formation of ice-

~ jams; also a study of back-water effect due to existing dams.

With this information available it will. be possible to de-

_termine - to what extent, if .any, flood damage can be reduced
: by means of channel improvement and the construction of

training works.
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The final phase of the investigation will be a careful
examination of the more remote portions of the watershed
to ascertain whether natural run-off conditions will be ma-
terially influenced by the permanent retention of existing
swamp area, and furthermore, if any benefit might be gained
by allowing areas now drained and reclaimed to lapse into
their natural state.

In view of the important interests involved, and the
practical certainty of a continuous annual increase in the ex-
tent of flood damage in the Grand River Valley, there can
be no question as to the necessity of an investigation to de-
termine the means by which this abnormal condition can
be remedied or -ameliorated.

As the solution of this problem will depend primarily
upon data collected in the field, and as the investigation so
far made seems to indicate that appreciable benefit is to
be derived from the works projected, it is recommended that
surveys be carried out along the lines above described, and
with the least possible delay.

In conclusion, it is important to note that any experience
obtained, or evidence of benefit derived from the carrying
out of a flood control scheme on the Grand River, could be
advantageously applied to several other streams in the South-

western peninsula which suffer from lack of matural control.,

Among the most important of these streams are Thames,
the Maitland and the Saugeen. ;

—_—eao—————

A NEW SPECIFICATION FOR SULPHATE
CONTENT IN PORTLAND CEMENT.

A proposed new standard specification for the ailowable
SO, content in Portland cement was recently p.esented to
the International Association for Testing Materials by the
German Portland Cement Manufacturers’ Association. The
substance of the suggestion was as follows:—

Sulphates are found to some extent in all Portland
cement, their presence being due, in part, to the raw ma-
terials and the fuel used in the manufacture, and partly also
to the admixture of crude gypsum (hydrated calcium sul-
phate) during the grinding process. In a formal analysis
of a Portland cement, the quantity of sulphates present is
always stated in terms of sulphur trioxide or anhydrous sul-
phuric acid (SO,).

The small quantities of SO, occurring in normal Port-
land cement are quite uninjurious to its practical applica-
tion; and it is only when the amount exceeds a certain limit
that during storage under water, a supplementary expansion
—which may sometimes he dangerous—occurs in the hard-
ened cement, owing to the formation of calcium-aluminum
sulphate.

The permissible amount of SO, in standard specifica-
tions varies from 3 per cent. to 1.2 per cent., depending
upon use in fresh or salt water. After an extensive series
of tests, a universal percentage of 2.5 per cent. was strongly
recommended for all cases, in view of the fact that it has
been shown that the presence of SO, is not a vital agent in
the deterioration of concrete exposed to sea water, but that
this deterioration is due to the penetration of the magnesium
sulphate of the sea water into the porous cement mortar.
Obviously the way to remedy this is to obtain as compact a
mortar as possible in the construction.

An interesting series of comparative experiments has
been started by the Royal Laboratory for Testing Materials,
Gross-Lichterfelde, at the Island of Lylt in the North Sea.
These tests are to continue over a period of ten years, and
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were started in 1907, the materials used being a Portland
cement, S, containing 1.19 per cent. of SO,, and a secon
Portland cement, B, with 0.57 per cent. Both cements were
also tested with their SO, content raised to 2.5 per cent. DY
the addition of crude gypsum.

In considering the tensile values after hardening for oné
year, it appears that these values are lower throughout m
sea water than in fresh water and the open air; and that 8
spite of the low percentage of SO,, cement B behaves less
favorably than cement S in sea water. In both cases the
raising of the SO, content to 2.5 per cent. by the additio? Y
gypsum increased the tensile strength, both in fresh wate!
and in sea water, with the exception of the mixture I:4 i9
cement S. This mixture gave a slightly lower value iB sed
water; but the accuracy of this determination has yet t©
confirmed at a later stage of hardening. The results of the
tensile tests after one year’s hardening show that the ol
sence of even 2.5 per cent. of SO, in cement does not ha?
any injurious influence during hardening in sea water.

The concrete blocks made from cement B showed at the
end of 1% years’ hardening in sea water (autumn, 190,9
such an amount of attrition that the fragments of gfanlte
were exposed. The blocks from the same cement With the
SO, content increased to 2.5 per cent. behaved somewb?
better. On the other hand, all the blocks made from-Cement
S had remained in perfect condition. This observation wa
confirmed in general by the second inspection during ug
following year, which showed that the cement B, which was
alleged to be particularly suitable for marine structure®
turned out much worse than the cement S with the high!
SO, content.

5 )id
The same conclusion also resulted from the contemP?

aneous examinations of the plates set up in the mole 8t *
harbor of Munkmarsch. The plates mixed in the prop?
tions 1:2 and 1:4 of cement B exhibited concentric CfaCkS;
even at the first inspection, and many of them were burs
across the middle; whereas the corresponding plates toa
cement S were perfect. It should also be noted that
plates made from cement B after raising its SO, content il
2.5 per cent. showed less extensive cracking than those o
of the cement in its original conditions, i.e., with only ©
per cent. of SO,.

% 48
After about three years’ exposure of the plates tO the 168

fluence of sea water, the chemical examination of the pi2

failed to reveal more than slight alterations due t°

; : : anb
water, in the case of the cement with the higher SOs conte ¢
whether in its original condition or after enrichment. 5

cement lower in SO, and used in its original Condition’ndef

found to have sustained extensive chemical changes Y en
the action of sea water, though only to a smaller extent Vo
enriched to 2.5 per cent. From these results it follows in
dubitably that the presence of up to 2.5 per cent. Of !
Portland cement produces no injurious effects of any
whether in sea water or fresh water.

s
kiﬂd’

. hes®
Moreover, the favorable experience that has everyW of

been gained in marine construction works with semer! 505
this kind, namely, containing a higher percentag® %
than is prescribed in countries which issue special SP

tions for such works, demonstrates that the higher 59’ (005
‘tent of the cements in question has not led to any iPJ orl¥

effects in practice, provided the cement has been pr 4
used. It is therefore recommended that a uniform pe en”

sible maximum limit of SO,—namely, 2.5 per cent.— ¢

erally adopted in specifications for Portland cemen® - nded

ever may be the purpose for which the cement is int€
to be used. ;

ificd”
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April 17, 1913.

THE MITTENWALD AND RJUKAN RAILWAYS.

a i description of the above two single phase railways
DD(?ared Tecently in the February number of The Electrical
EView, With the present day tendency towards electric

' —Mittenwag Railway, Showing Power Transmission

Line.
Taily,
W, rzy COnstruction in Canada, there is no doubt many'of
te Aders find the abstract of the article we publish
rtistlng_
T .
is l:“(’1_|\{|ittenwald Electric Railway.—This railway system
S as Wided intq four lines; the east-
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least 4 km. just at the most difficult part, and the saving
effected amounted to more than the total cost of the electrical
equipment. Another factor making electric traction more
economical is the cheap water power, the Tyrol occupying
a still more unfavorable geographical position as regards
coal supply than the adjoining country of Bavaria.

The Mittenwald Railway possesses a power station of
its own, which is situated about 6 km. to the south of Inns-
bruck in the vicinity of the Sill Works, and wutilizes the
power of the Ruetzbach, a river close to the Sill.

In the Ruetz Works two 4,000 h.p. Voith-Pelton turbines
have been imstalled for the time being, which are direct-
coupled to single-phase generators with continuous outputs
of 3,000 k.v.a. and maximum outputs of 4,500 k.v.a. The
turbines and generators have been designed with due regard
to the special conditions involved in railway operation, so
that the plant cannot be endangered by heavy short-circuits
or sudden alterations of load. The generators, which ran at
a speed of 300 r.p.m., have six poles corresponding to the
frequency of 15 cycles per second, which entails a somewhat
higher cost as compared with the four-pole type, but en-
ables the pole cores to be fixed with absolute rigidity to the
rotor hub. The generators are wound for a pressure of
3,000 volts, and are self-ventilated, the maguet whee] being
fitted with fan blades, and the stator enclosed by covers.

On entering the power station, one is struck by the
perfectly moiseless running of the generators. The energy
from each generator is led to a transformer which raises
the pressure to 50,000 volts ; from the point of view of the
switchgear, each generator forms a separate unit with its
transformer. As there are, therefore, no bus-bars or
switches for 3,000 volts, extreme simplicity in switching
operations is ensured.

Each transformer has the same maximum output as the
generator, the continuous rating, however, is 1,800 k.v.a.
The transformers are of the core type with disk windings
and have oil and water coolink, Thé core with its wind-
ings is 23 tons in weight. Each transformer is placed in a

n i
33 & € from Innsbruck to Scharnitz,

as ¢ e. Ong, ig frequently referred to
the KarWendel Railway, ands like
Western li

me, 32 km. long, from

to riessen, passes through

Whie the Scharmnitz-Griessen section,
_I“-Elgt Tung through Bavaria and has a
lm.er.c()of about 40 km. This curious
differe Mection of the sections lying in
Dhag; et fOuntries s, of course, em-
the arr 0 the electrical equipment and
na[ngeme"t of the service.
18 tuny, e Austrian sections there are
Mgy, OIS With 2 tota] length of 4,305
Detre ?ne of which alone is 1,787
My g ~On.g' In addition there are
'I‘hus‘ Viaducts and bridges.
f“’rn Constructional difficulties
B Of the reasons for the selec-
a!l"’we Clectric traction. This, in fact,

Wapy, the Tailway track to be better
ng o 0 the mature of the ground
Wi, tommed a gradient of 36.4 per
l'ailwa be used on a large scale; the
seefel reachos a height of 1,185 metres above' sea level at
metres, 50 that in a distance of 21.2 km. a difference of 600
w°llld 35 to be overcome. The adoption of steam tractxOI:

V€ necessitateq the lengthening of the line by @

Fig. 2.—Locomotive and Train.

separate fireproof compartment provided with an effective
air circulation; the 50,000-volt switchgear is also enclosed
in concrete cells so arranged that the switchroom, in the
event of a breakdown, may be entered from two sides with-
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out danger. Switches are only provided on the 50,000-volt
side; for the transmission line these switches are doubled.

All switches have electromagnetic remote control operated
from the switchboard in the engine-room; they are fitted
with automatic overload releases which can be adjusted for
2 time limit and are also arranged for hand operation.
Lightning arresters, excess pressure discharges and choking
coils for checking short-circuits are provided.

The energy gemerated at the power station is carried by
a4 50,000-volt line to two transformer stations where it is
stepped down to the contact line pressure of 15,000 volts.
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part of these insulators being exposed to traction or inflec =
tion strains. The type of insulator ultimately developed bY
the A.E.G.-Union Co. possesses a breaking strength ©
7,800 to 8,000 kg. with a weight of only 2.8 kg. Moreover
it also possesses excellent insulating qualities.

s . NS e
An essential difference between this insulator and thoS

used by American engineers is that the channels are not ©
circular cross-section and instead of a wire
to rusting, steel bands applied throughout their width onf
the porcelain (so as not to injure the enamel) are used to ﬁ’f
it. After fitting the insulators in position, the channel®

rope €expose

are filled in, thus preventing any¥
water from entering and freezing

within the insulator. Another dis-
tinctive feature is the flexible ar®’
ature of the insulator which absorbs
all shocks, thus preventing any
damage to the emamel.

Chain suspensions, without an¥
automatic tightening devices, 3l
used for the contact wire, which 1%
exclusively carried by lattice pOle’S'

The rolling stock of the Mit-
tenwald Tailway at present conl;
prises nine locomotives, each of
normal output of 8oo h.p. AS pre;
viously mentioned, the maximu®
gradient of 36.4 per mile is fouses
extensively on this railway; eac'.
locomotive will haul over this gfadl;
ent a gross train weight of 124 oy

Fig. 3.—Arrangement Contact Line;

The transformer stations, which will also supply current to
the Bavarian line pending the completion of the Walschensee
Works, are situated at Reith, 19 km. from the Eastern, and
at Schanz, 3.3 km. from'the Western boundary of Austria.

The transmission line, which is carried mainly on the
poles for the overhead comtact line, consists of two wires,
each having a section of 35 sq. mm. Only the connection
between the power station and the railway track (about
6 km. in length) is carried on a separate line of poles.

The first important section of the 50,000-volt line is
situated in a desolate district, which is difficult of access in

. winter ; increased care was, therefore, required in its design
and construction. On this account, the line in this part
consists of three wires, two of which are usually in service,
the third serving as reserve to replace a defective wire.

As a protection against atmospheric discharges, a cop-
per earthing wire is mounted above the h.t. line on the tops
of the poles, and is carefully earthed to the depth of ground
water at each pole. Lattice poles are employed exclusively
for carrying the line, and are erected at distances of 8o
metres apart; every fourth or six pole will stand firm, even
when the line breaks on one side, the intermediate poles be-
ing flexible. The 50,000-volt line, for the section from 8.8
km. to 16.3 km. on the Innsbruck-Scharnitz line, has also
been erected on a special row of poles, the number and
length of tunnels in this section being too considerable for
the line to be laid out on the contact line supports.

On account of the transmission pressuré of 50,000 volts,
. which is rather high for Continental practice, special care
had to be taken in choosing a suitable type of insulator, as
far at least as its mechanical strength was concerned. The
overhead line follows a series of sharp curves, and the poles
have to stand the jerks produced by the swift motion of the
current collectors. Investigation showed that only chain-

ling (disk) insulators would sStand this heavy stress, no

.

Rjukan Railway.

at about 30 km. per hour, which
corresponds to a tractive effort i11
about 7,500 kg. What this performance really means ‘f‘_’g-
be gathered from the fact that the locomotives durl'ﬂld.
several months’ experimental work om the Dessa -Bitteffee
Railway hauled goods trains of 1,100 toms in schedule 6% _
over the ‘level track. !

Each locomotive, inclusive 'of ‘the driver and the oil ?n o
sanding tanks has a weight of 53 tons in working order

1 W
The current is taken off the overhead wire by two b0

collectors each having two sliding sections, and is C(::;'
ducted by a bare high-tension wire arranged above the 10 's:'
to a lightning arrester choking coil, and thence into 2 tfa":.,ﬂ' {lh
former room where the line is conmected up to the h.t. des
switch. The latter has a quadruple break, and incluc®

an extra Tesistance for reducing any strain produce ot
switching in the transformer. From the front driver’s P e
form the oil switch is operated directly by the switch leve

from the rear platform it is switched out by a button nile
through a series resistance from the controller coil, W

vk s ot
a 'lever system is used for switching in. Between the 118 3
ning arrester coil and the oil switch there is mselrltepro' :
the

grounding switch operated automatically as soon as
tective cap of the oil switch is removed.

The driving motor is a 12-pole single-phase commut?'to
machine of 800 h.p. normal output, at a speed of 30 km-
hour. It is designed on the A.E.G. system, in accor!
with which (comtrary to the directly-fed pure. series mot0
the current in the armature is induced by trans,formfar St
fects.. The rotor winding is, in fact, closed by short-cir¢ 3
ing brushes, thus obtaining the secondary winding 2, F
transformer, the primary winding of which is the field W*
ing of the stator. M

Excitation is effected from the rotor, current bein sﬂz ot
plied to the armature through another pair of brushes r'c,;b ;
a special exciter transformer connected up in series

——
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:l;z Ztrator winding The armature slots are nearly closed,
€ arranged slanting to the direction of the axis.

the sulg‘;lation of the motor speed is effected. by alteri.ng

” coni?' Pressure by mea.ns of contractor switches, wb}ch

ansfomf‘:ted up to tappings of the power .and exciter

€1s, and are actuated by the controlling current.

¢ controlling current is derived from a special (300-volt)

Coi] :
0 he
f the bower transformer.

‘ Eacp of the two controllers has two separate switch-
! “'n'elrs,tOne of which operates the contactor switch of the
sumptiorr;anSformer’ and serves to regulate the. power con-
US" con Whereas the other operates the exciter sw1tche;ls,
Biee, .rollm?g excitation. .’.I‘he .exc1ter (‘irgm moves the
5 °rWard’lfmU Its proper position in a .prehmnnary stage” to
%O Switcl and “f‘)ackwar B2 respect1ve1'y. Each *of the
OSition Oi‘drums Is entirely Self_—contalned, S0 that any
er One.can be combined with any polem(n of the
g Obtaining a minimum k.v.a. consumption for each

d of the motor,

& Al

Fig. 4.—Tunnel; Rjukan Railway.

auxiil-\hre Contactor switches are electrically interlocked by
terru.p Y contactg so that the working of any ome group in-
: ‘all the remaining switch coils.

i o ision s made for two locomotives to be joined uP
250 ntlple Counection for hauling train weights of up to
c"fltrolls' his arrangement allows both locomotives to be
COmpyec. PV a single driver. The conductors for the motor-
e oo % and the lighting and heating of the locomotives
circuit’l'flected up to the same switchboard with the com.troll.er
e foq 0 are fitted with hand switches. All these circuits
tappiln from the 300-volt controller coil, which has 2 i
whichg °r the lighting circuit. The motor-compressor,
I.Iellr UPplies compressed-air for the Westing
Sang Ts »ri‘lkeg as well as for actuating the current colle
Uit ay; oand signal whistles, is thrown into and out'o
) matically,

t“"es'azh of the radiators provided for heating thé l'Oco.moci
e'e; 0 output of 1 kw. Heating sockets i provll:‘.'leh
g Con ds of the locomotives for heating the 'train, WhiC
Cted up to the cars by coupling cables.

ctors,
f cir-

house and’
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The Rjukan Railway.—This is the first standard gauge
electric railway in the South of Norway to be installed on
the single-phase system. It comprises two sections separat-
ed by the Tinn Lake, the northern section (from Saaheim
to the Tinn Lake) being the Vestfjorddals Railway, 16 km.
in length, and the southern section, about 30 km. long, the
Tinnos Railway, running from Tinnoset to Notodden, along
the Hitterdals Lake. A ferry across the Tinn Lake will con-
nect the two sections.

The Rjukan Railway is mainly intended for the trans-
port of - artificial saltpetre manufactured in Saaheim, to
Notodden. Trains with a maximum trailer weight of 290
tons are drawn on the section from Notodden to Lilleherred,
which has a constant gradient of about 2.7 per cent. by two
locomotives, and on the remaining sections by a single
locomotive.

The rolling stock comprises three four-axle, and two
two-axle locomotives. The former have two bogie trucks,
and are fitted with four alternating-current motors, each
having am hourly rating of ‘125 h.p., and weighing approxim-
ately 46 tons. The two-axle locomotives have two motors of
the same size, and weigh about 23 tons. The locomotives
are constructed for a line pressure of 10,000 to 11,000 volts,
15 to 16 cycles, and are designed for contactor control.

The track equipment consists of a single catenary sus-
pension overhead contact line, the distance between the poles
being about 6o metres. On some sections bracket suspen-
sion is used, while on others cross-suspension is employed.
We illustrate the form of suspension adopted for the over-
head line in a tunnel.

The power supply is derived from a separate converter
station for each section of the line, only 50 cycles, three-
phase curremt at a pressure of 10,000 to 11,000 volts being
available; the converter station feeding the northern section
is situated at Vestfjorddalen, and contains two converter
sets. Each of these comprises a three-phase transformer
which steps down the pressure from 10,000 to 5,000 volts,
and feeds an asynchronous motor driving an alternating-cur-
rent generator with an output of 400 k.v.a., which supplies
the line. The converter station receives its energy from the
Rjukan power station, which is about 5 km. distant.

The southern section is fed from the Svaelgfos con-
verter station, which is situated in the same building as the
power station and consists of three converter sets similar to
those above described.

———-——————

MUNICIPAL OWNERSHIP SUCCEEDS.

Municipal ownership of public utilities in Edmonton re-
sulted in a net surplus of more than $60,000 during the
twelve months ended October 31st, 1912, according to the
annual report of City Auditor Richardson, submitted to the
council® at its last meeting. The report shows the city has
assets valued at $15,082,205, the assets in cash totalling
$642,005.  There was a net deficit of $10,033, due to over
expenditures. - There is $2,021,162 in unexpended debenture
funds on hand, against which there is an allowance of $600,-
ooo for the city’s share of street-paving and sewer construc-
tion. Debentures authorized and unsold amount to $1,267,260.
The principal surpluses for the year ‘are given as follows:
Electric light and power, $85,656.75 ; power -house, $13,311.60;
telephone department, $4,324.63 = The deficits, largely as the
result' of over-expenditures for construction and betterment,

are: -Street- railway, $32,549; water department, $3,064;

stores and works department, ‘$8,618.
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ADVISORY ROADS COMMISSION FOR NEW
YORK STATE.

The following individual report of Mr. Eugene W. Stern,
consulting engineer, Park Avenue and 41st Street, New York,
made to the governor of New York State, on March 31st last,
will be of interest to members of the engineering profession.
We present herewith the full text of the report:—

The Advisory Commission on Roads was appointed by
you on February 21st, to report to you on the following

matters in connection with the building of highways in the

State of New York, namely:

(1) To advise as to the proper organization and ad-
ministration of the Department of Highways.

(2) To assist in the selection of a Commissioner of
Highways.

(3) To gather information and make recommendations
regarding the construction and maintenance of highways.

(4) To make such other recommendations as we may
deem desirable, affecting the construction of highways in
New York.

After carefully considering the report of the majority of
the members, I find that it does not express with sufficient
clearness and force, my views on some of these matters, and
I, therefore, report to you as follows:—

Organization and Administration of the Department of
Highways.—It is a prevalent idea with the public that the
construction and maintenance of roads is a very simple mat-
ter requiring only ordinary business ability; whereas the
facts are that in no department of public works is there
greater opportunity for the exercise of sound engineering
principles, technical knowledge of the subject, and true
economy than in the building and maintenance of roads. A
very great deal of money is being wasted every year by the
road departments of many of our States in ignorant and
useless experimentation on road materials, and methods
that have been tried out and long ago abandoned by en-
gineers experienced in this kind of work.

Highways in New York' State will never be properly and
economically constructed and maintained unless a thoroughly
efficient engineering department be organized in connection
therewith. *

The Murtaugh bill, reorganizing the Department of High-
ways, which has just. hecome law, unfortunately has grave
defects, both in the entire scheme of organization, and in
the small salaries attached to the principal positions, which
defects, unless corrected, would seriously hamper any honest
endeavor to thoroughly organize the department on an ef-
ficient basis.

My criticisms of the existing law are as follows:—

The commissioner is not required to be a civil engineer,
nor one who has had experience in the construction' of En-
gineering works, nor in the organization of engineering de-
partments. The law would permit a layvman to fill this very
responsible’ position. If a layman were chosen, the en-
gineering organization is not properly planned to be ef-
ficient, nor to attract to it the right kind of men. There
should be under the commissioner a chief engineer of the
highway department who should be directly responsible to
the commissioner for all the engineering work and, therefore,
should have full charge and responsibility in the preparing
of plans and specifications, execution of the contracts, and
of the carrying out of the work, likewise of the maintenance
of all roads which come under the jurisdiction of the de-
partment.

The chief engineer should have the right to select his
staff, consisting of three assistant engineers and nine di-
vision engineers, subject to the approval of the commissioner.
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In such an organization, the commissioner would be able
to hold the chief engineer entirely responsible, and the lﬁftfer
could not then complain about the division of responsibilities
which the law permits in which the chief deputy is really 20
more than an engineering advisor to the commissioner, an
has not any real responsibility or authority in the actual exe;
cution of the work, having absolutely no control over 't
division engineers, who are in actual charge of construCtl?n'
nor over the second and third deputies, who have entir®
charge of the maintenance and repairs of all roads.

The bill as framed is not sufficiently exacting as regards
the qualifications necessary for the so-called deputies, 'f‘n
limits the selection from among those who have had practic?
experience in construction' and maintenance of highwa_ys'
The bill is very weak in the use of these qualifications, Whlc‘
would permit a man who had been in such a position as 0 ;
man over a gang of laborers employed on road work to be.
come a deputy, with all the great and highly important rt?
sponsibilities which attach to the office. Furthermores
would limit the field of selection to a small body of mer:
would recommend that railroad engineers be eligible ff)l' ap
pointment, as the experience in grading, construction /
bridges, foundations, drainage, etc., gained in railroad 0P
struction is applicable to the similar problems met with' lf
highway construction, and a thorough knowledge of orgadt
zation and of the handling of men, and of business methods:
a thorough practical training in construction, and zeal 3% ¢
efficiency, are among the qualifications of a successflﬂ_ chie
engineer of an important railroad. The only qualificatio? :
might be lacking in would be experience in the proper .sul'
faces for highways, but given the power to obtain advice trOn
consulting engineers who have had special experience ot
this subject, it is reasonable to suppose that a comp‘{ten
chief engineer from one of our prominent railroads mig
be an ideal selection.

The compensation for the heads is altogether inadequate
to attract the proper kind of men to this department.
commissioner should receive a salary of about $15,000
year, the chief engineer of about $12,000 a vear, and eac
the assistant engineers, $6,000 a year. This increas€ ov
the salaries allowed in the Murtaugh bill, amounting ain
to only $10,000 a year, ought to enable the State to obt?
the services of men who are eminently qualified to fill s¥
very responsible positions. :

The law requires that inspectors of construction S_hal,_
be selected from residents in the country in which the hlgce
way constructed or improved is located. While Pfefer?big
should be given to residents, we do not believe that & pe
should be mandatory, as very often the appointment 0
residents might be found desirable or necessary, and
cidedly better for the efficiency of the service.

The chief engineer; the three assistant enginef{fs" a:r'
the nine division engineers should not come under civil # ‘
vice requirements, as these men should form part of thehiiﬂ
ficial family of the commissioner, and be removable DY
at any time for the good of the service. s

Selection of a Highway Commissioner.—The selectwnin,.

i : t
a proper person for the office of commissioner 1S mosan' o
portant. No matter how good the scheme of the reor8%" . o

‘tion of the department of highways may be, unless 2 be

2 aie § 11 no!
selecion for the position be made, radical reform will B
effected. pla“’

Instead of naming particular individuals for this ndof
it would seem to me to be more important that the 'k‘lo
man who would best fill such a very responsible positt

indicated.
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acterThe commissioner should be a man of such high char-

of th b St_anding as to command the respect and CO‘nﬁdeI.lce

abjl; 3 Du?)hc at large. He should be of proven e.xecutlve

Y with o thorough knowledge of how to organize such

if ;::;.Lment: and be chosen from the engineering profession

With thl le, otherwise he should be one who has had to do
€ construction of engineering works.

a Ce;rtz?es] l Boaqs-—The particulgr kind of a road' to use in
Solutionn Ocality is a problem which depends for its proPej
2 ap On a number of important factors,‘ sucl} as th(? _k1n
the costount of traffic, the sub-soil, the climatic condmonsf,
Ongy aof- construction and maintenanCe‘, and the amount ?d
& entirv]aﬂm)l‘e for construction and maintenance. It wou \
ticy] tey out of place, therefore, to recorn.mend any ;f)art
that theyDes of roads, beyond calling attention to the ac_
Cepteq re are two fundamental requirements fvhxch are ac
i a8 axiomatic by all who are authorities in road build-
I‘ainan:mely’ tha.t in all cases there shoul’d be perfei_t suz:
Ehsiye ; and' a rigid foundation. There is nc need o; tehe
tatg eixperlmematiOn in the near future on the part;} i
any m ew York as to what kind of roads to build, l;)ro ;
at int T;hods have been tried both at home and 2 (11' ae
Vou'g ; lgem,invesﬁgation of what has been already ond
SIlrfacese Sufficient to indicate what types of rf)ads an(;i rt;laat
YDes should pe eliminated from consideration, and W
1 T best suited for particular localities.
Derti “:“ dO.Wbtless become advisable from time to time atlc;
in i With new types, but this may be done on 2 sm -
dreq . Pensive scale. A short stretch, say, of a few hun
biliey "o Will give just as valuable data, as regards duéa-
3 ’T.l:;netc".lf careful and intelligent observations are made,
¥ miles,
W ri::o,cor.mecﬁon with this problem, it is iglp.ortant' tg'il;
3 ENize the fact that the difficulty of pr9v1d1ng d}lra .
Omg 28 been greatly augmented by the. mtr.od-uctl’on g
bei“ﬁl 5 traffic; the wear and tear resulting in their us
Tysy Tuch greater than from horse vehicles, and that we
3Xe up our mind to make much more durable types
than we have been accustomed to in the past.
Mg} & €re can pe no doubt but that the rapidly r.novmg a;to;
transmand. auto truck have come to stay. = Lhis metho o-
®Tation rt?tlon is vet in its infancy, and before 2'11'10'11161' gen
tare ' Droper roads shall have been provided to take
fro ', the economic benefit to the community, resulting
: “EIr use, wily be of great value.
Sigh z:t-her important consideration which should not be lodS:
In thie ‘1S the fact that the money to construct th? new roa;
yanSf tate is raised by bond issues, maturing in fifty
th’&éf O the date of jssue. It would be manifestly‘unfalf'
gy, Ore, 1o future generations, to construct roads w1th this
Wiriy hat lasy only a few years, if more durable types e
uomiciﬂl SS  annual expenditure for maintenance are eco-
y D'ravcticab]e'
eXistiha “tﬁnance__The proper maintenance and Trepair of
oo 0g S Hdy i just as important as the construcn‘on of
Eur"Denes' England, France and some other countries of
Vit w'_:re ;ar ahead of us in the thoroughness and efficiency
i« - aey keep up their roads. g
shOuIIL IS mog; impolztarll)t that the Department Of Hrghwa):
::iirs mevth()m“gh]y organized for this purpose, sc:l th;;ta ;e,
fnr b bro Promptly, economically and efficien yh o
i« de et Wptly repairing small defects, not only 1s‘t e v
i decr, ‘er for Constant service, but the cost of maintenanc

Caseq
e ;
]:° sum:i‘m"“nt allowed in the budget for mauftena
ebairs Mt to avoid ‘any delays in making

nce should
immediate
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Additional Recommendations.—In addition to the fore-
going, I make the following recommendations on matters
not yet touched upon :—

Existing contracts for roads which are undesirable shoul i
not be exccuted, but cancelled wherever possible.

New contracts should not be let until the commissioner
shall have been able to thoroughly organize his department,
and investigate the plans and specifications which are now
adopted by the department as standard types of construction,
and he should, of course, be given ample time to prepare
revised plans and specifications.

Supplementary agreements, radically changing the char-
acter of construction in work contracted for, should be
avoided.

Specifications should be revised and should clearly de-
scribe the work to be done, and there should be a uniform
interpretation of them by the department,

A thorough study of the highway map of the State should
be made without delay. It should be revised where necessary,
so as to unite the present State and county highway systems

—_———--———

SYNCHRONOUS MOTORS FOR DRIVING
COMPRESSORS.

The use of synchronous motors for driving compressors

is comparatively new practice. A few years ago the syn-

chronous motor was not comsidered well adapted for this
service but recent improvements in the design of these mo-
tors have entirely changed this view. To-day synchronous
motor drive is used for many compressors in various parts
of the country, and it has proved so efficient and reliable
that the fact that this type of drive is the most satisfactory
for this service can mow be considered established.

Synchronous Motor.

A typical example of this kind of utilization is furnished

. by the compressors at the Wickwire Mining Company’s.

mines at Iron River, Mich, There are two compressors on
this property, each driven by a Westinghouse self-starting
synchronous motor., .Both compressors are of Ingersoll-
Rand make; one delivers 1,352 cubic feet of free air per
minute at 200 r.p.m. and is driven by a 220 horse-power mo-
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tor, and the other delivers gg5 cubic feet of air at 235 r.p.m.
and is driven by a 175 horse-power motor. These compres-
sors have been in operation over a year and have proven
very satisfactory.

As compared with other forms of drive for large com-
pressors, synchronous motors possess a number of advant-
ages. In the first place, the first cost of a synchronous mo-
tor compares very favorably with that of other types of mo-
tors or engines. The motor is especially adapted for direct
connection, so that it costs less to install and takes up
minimum floor space. The illustration shows what a com-
pact unit is formed. The elimination of belts also decreases
the maintenance expense. 2 '

The reliability of these motors in this service is proven
beyond question. There are a number of installations which
have been giving perfect satisfaction for a long time. A no-
table instance is that of the Anaconda mines where a total
ot 7,200 horse-power of Westinghouse synchronous motors
have been driving compressors for nearly four years without
a hitch, in spite of very variable operating conditions.

Synchronous Motor.

Ome of the chief objections to the old type of synchron-
ous motor was the fact that it required some auxiliary
starting device, but this difficulty has been eliminated. The
modern synchronous motor is self-starting and = self-
synchronizing."

Another ‘advantage of the synchronous motor is its
ability to operate at 160 per cemt. power factor, which tends
to improve the operation of generators and to increase the
capacity of transformers and transmission lines. If desired,
these motors can be arranged to raise the power factor of
the entire circuit by being supplied with excess capacity and
used. as synchronous condemsers; thus greatly increasing
the operating efficiency of the generating and transmission
system.

The synchronous motors used at Wickwire represent the
most modern design. They are characterized by great
strength. and simplicity of comstruction, as:the illustrations
show. The stator is supported by a heavy cast iron frame,
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and the coils are form wound and so arranged that theY_F""n
be easily removed and replaced if the mnecessity ever arises:
The rotor consists of a cast iron spider which carries
field poles. The windings are so arranged that they recei’®
ample ventilation, and each field coil can be easily remoVe®
An interesting feature of the rotor is the squirrel cage Wlnd;
ing that encircles the field poles. This winding makes
motor self-starting and eliminates ‘hunting,”’ or surging
which was one of the disadvantages of the early type of syP"
chronous motors.

volt, 6o
powef
for
for

The Wickwire mine is operated from 6,600
cycle, three-phase power supplied by the Peninsular
Company. This voltage is stepped down to- 2,200 yolts
the synchromous motors, and 220 volts for the motoIs:
driving pumps and other apparatus.

e ———

THE IGNITION OF MINE GASES.

“The Ignition of Mine Gases by the Filaments of Inca?”

) s
descent Lamps,” is the title of Bulletin No. 52, which ba
just been issued by the United States Bureau of Mmes.the

The authors, H. H. Clark and L. C. Ilsley, make
following general statement:— ;
3ot

As part of its investigations of the causes of minedliﬂ g

dents and of the safest and most efficient methods of han
electricity underground, the Bureau of Mines underto? 3
study of the ignition of mine gases by the filaments of elet.:’
tric incandescent lamps. This'bulletin describes the invest‘s‘
gation in detail and gives a complete record of the result

obtained.

The investigation was undertaken for the purpos® e
determining the degree of danger that attends the us€
certain specific sizes of incandescent lamps in atmosphe’
containing inflammable gas. Previous investigators hav®s
a greater or less extent, been concerned with certaill )
retical features of the problem, such as the effect of the * i
perature and the dimensions of the lamp filaments; 2% its
question whether a lamp may ignite gas by the heat © ne
glowing filament or by the spark -that is .drawn whe? : e
filament is broken. Although these features were 2
sidered in the present investigation and are briefly d
cussed in this bulletin, the principal object of the testS ¥

‘to determine what sizes of incandescent lamps suitable

mine use would ignite explosive mixtures of mine 825
air, and what were the circumstances most effective 1B cas
ing such ignition.

The results of the investigation may be generally su
marized as follows :— ‘

The naked carbon filaments of standard lamps,
at rated voltage, will invariably ignite explosive 825
mixtures.

burnin“ :

If gas can reach the filaments of standard lamps wlth'ot:'
breaking the filaments of producing partial combustio? w,ba
in the bulbs, the explosive gaseous mixture is Suré &
ignited. \

. : 95
Several sizes of both standard and miniature l.a';ite
when smashed while burning at rated voltage, Wil *
gas. \ %vc
, 05
Standard lamps that do not wusually ignite exp; fila”
gaseous mixtures may do so if the broken pieces O

ment Ccause a short circuit when the lamps are sma

Copies of this bulletin may be obtained by addr
the Director, Bureau of Mines, Washington, D.C.

shed:
essiv®
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SEWAGE DISPOSAL.

Dercgla:ff()r; lwhich Aspeaks Pf th.e satisfactory_ working of
Cently iSsugd ters with granite chips as a medium was re-
The qllan: by the borough surveyor of Nuneaton, England.
25, ¢ Ity of sewage dealt with during the year was
I)l
of th’eo00 gallons, and is about 110,000,000 gallons in excess
Quantity treated in 1011.
Out th};e;:creaSe is mainly due to the heavy rainfall through-
Dumpeq ar, for many millions of gallons of sewage were
itiong OT treatment at Hartshill, which, und(-ar the old con-
Se ers, Would have passed into the river dlrec.t from the
0] : a-nd would have polluted the stream to this extent.
fay wf)rlt{he 402,100,000 gallons treated at the Hartshill out-
angd the rs 34?’251,000 gallons were dealt with ‘Py the filters,
€45 ang §ma1n1ng 61,349,000 gallons by the primary contailct
lters o Subsequent land irrigation. The eﬂluent.fro.m the
Out]e (.hs at all times capable of supporting fish life 1n the
chargeci anels of the humus tanks, and was t!nervefore dis-
h irect from the humus tanks into the river.
8ate 7f Seven primary contact beds were filled in the aggxe”
Cach, 708 times, equal to a daily average of three times
colllDaredhe average liquid capacity was 45,900 gallons, a?
to e With an original capacity of 75,000 gallons, equa
the Dreis' of 38.2 per cent. after eleven years’ working. In
Jeds WO:;us Yyear the average liquid capacity of the pnmarI}:
}ncreaSe ; ed out at 40,600 gallons, so that there has‘been a
™ the 0 l-n Capacity of 5,210 gallons per bed. The increase,
the act Pition of the horough engineer, is probab'ly d
for the that the beds were worked more as balancing
the & _Dercolating filters than as contact beds; consequently
o °u:d of quiesence was often materially less than the
Ttunjt Slfge‘nerally allowed, and there was not the same op-
Y for the deposit of suspended matter.

e
TColat; last of the seven secondary beds converte
Bletin, .5 filters was brought into use in May, thus com-

Ro, e work of reconstruction commenced two years

tanks

d into

ﬁlter:}’iﬁ Continyed satisfactory working of the perCO]athg
factst; € most gratifving feature of the works. Despite
Chip, it at the medium in each filter consists of fine granite
face, iI:gs With a 2-ft, 6-in. depth of %4-in. gauge at the sur-
- has not needed cleansing in any way. The whole
Conditio "% acres is quite free from ponding: The cl?an
f‘nks i1 OF the medium is mainly due to the separating
+ °°nn:th.upward flow roughing filters, which were installed
oty are:tlon with the recent extension of the WOrks. The
yds"‘ ut of the roughing filter in these tanks is only 54 sq-
“}tion o they have been thoroughly successful in the elimi-
Silg tankg Such suspended matter as has passed-through the
L
;‘I’n",er_s‘i’:lg Tegard to the success which has attended .the
s ters, as of the secondary contact beds into percolating
Wage . VeIl as to the continued increase in the flow of

has been decided that the primary beds shall be

L "o N, . ;
‘!xl.j‘lfilize chippings produced at the quarry, and these 'ml"
en as they accumulate for this purpose. Very little
filling of

Se e :
;?:th‘be ?sl'n i be incurred for ironwork until the -
x rlbutor -co‘m pleted and it becomes necessary to fix he
WODEnSé-wi’u‘the cost of which will be about §3,ow.. Tl;
%t"k, 30ty b‘f almost entirely in respect of super_sedmg' o.“
T be f A it will be properly a revenué charge, and wi
o . rigiq . much as in the case of work execute

Qeags, . ONditions, Each filter so provided will be c&
" Vith about 150,000 gallons per day.

pable

99,000 gallons, which represents a daily average of

ue to

There is always 3

d under

CANADA’S RAILWAY TRANSPORTATION,

Prof. S. J. McLean recently delivered an instructive

lecture on ‘‘Transportation’ before the Canadian Club at .
Pembroke. He stated that the first railroad in Canada was..

built about 1838, and had wooden rails, and the motive
power was horses. In 1868 there were 2,200 miles of railway
in Canada; in 1878 there were 5,200 miles. This year there
are about thirty thousand miles, or about the same as in
Great Britain and Ireland. Last year 2,300 miles were built,
or as much as between the years of 1836 and 1867. There
are 8,000 miles under construction now, and about three-
quarters of this is west of the Great Lakes.

In 1912 the average comstruction was four miles a day.
Of the actual money gone into railways in Canada, 25 per
cent. comes from the various provincial governments and
the Dominion government, and the land grants, etc., amount
to 17 per cent. more. Besides this, large amounts of the
railway bonds are guaranteed.

In proportion to its resources, no other country contri-
butes so liberally. There are such great developments west
of the Great Lakes that very often the railroads cannot keep
up with the advance. Last year 13,000 people went through
Edmonton to the Peace River district, where they must work
along as best they may until the railroad reaches them,
some of them carting in their grain sixty-five miles over bad
roads.

The formation of a railway commission was first taken
up in Canada in 1860, and in 1880 Dalton McCarthy brought
the matter to the attention of Parliament. In 1886 a Royal
Commission was formed to conduct an investigation re
changes of the general policy of the Railways Act, and in 1888
it was recommended that the commission be given power to
deal with matters concerning preference and discrimination.

In 1004 the present commission was organized. The

three central matters for their consideration are safety, .

service and rates. It is composed of six members, three
members forming a section empowered to act so that two
sections may act at' once in -different places.

There are three general departments: engineering,
operating and traffic. They have a staff of five engineers,
who are constantly on the road investigating railway matters,
and they also have a staff of men to ‘look after every de-
partment of railroad workings. Every working ‘day the com-
mission has 238 tariffs to consider, both local and inter-
national. For every case dealt with formally, there are six
or seven dealt with informally. The cases coming before
the commission involve items of from 15 cents to hundreds
of thousands of dollars.

Three-quarters of the decisions of the commission are
oral, being given immediately after the hearings. There
were 600 decisions for the year ending in April, 1912. The
commission is a perambulative body, and tries to get as
close as possible to the individual complaint. The business
of the commission is sane regulation, not management.

——ae——

CANADIAN NORTHERN BUSY.

Work is in full swing on the Lulu Island branch of the

Canadian Northern Railway running from the west boundary"

of New Westminster to Steveston at the mouth of the Fra-
ser.. The contracts, sub-contracts and station contracts'are
now being let and the grade will be completed hy: the be-

ginning of June. it
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LARGE PAVING CONTRACT AWARDED.

Approximately $1,800,000 Wwas voted recently by the
Detroit, Michigan, city council for new pavements, and of
this amount about $906,000, almost exactly one-half of the
total, was earmarked to be used for paving with creosoted
wood blocks. The remainder was divided among asphalt,
granite and other types of pavements, about $400,000 being
devoted to sheet asphalt.

Tenders for the supply of creosoted wood block were call-
ed for a few weeks ago. A special despatch to 7T4e Canadian
Engineer last Monday announced that the Detroit city council
had met and awarded the contract for the entire $906,000
worth of wood block paving to the United States Creosoting
Company, of which the Canada Creosoting Company, whose
plant is at Trenton, Ontario, is a branch.

A thorough investigation of paving materials was made
in the year 1911 by the Detroit Board of Commerce. Founda-
tions, manner of laying and methods of testing were studied,
as well as every criticism that was advanced by the manu-
facturers of the various paving materials.

An interesting booklet announcing the results of the in-
vestigation has been issued under the title of ‘A Message
from the Business Men of Detroit Regarding Their Pave-
ments.”” Copies of this booklet will be sent to interested
persons on request by the Canada Creosoting Company,
Canadian Pacific Building, 1 King Street East, Toronto.

The first creosoted long leaf yellow pine wood block was
laid in Detroit in 1905, and since then about 320,000 square
yards have been laid. The only appropriation asked for the
maintenance of the entire 320,000 square yards was $500,
allowed in 1912. The specifications now in vogue in Detroit
call for a 3%-inch block, with twenty pounds of creosote oil
to the cubic foot. No guarantee deposit fund is required
from the manufacturers, as past experience with the block
has been so satisfactory that no charge could be made against
such a fund.

The large demand for wood block came principally frém
property owners, not only in the downtown section but also
in the residential section. There are now between sixty and
seventy streets in Detroit laid with wood block, over seventy
per cent, of the work being done by the city with its own
men, under the title of resurfacing work. Some interesting
data is given in the booklet above mentioned regarding just
what wood block pavements are, their advantages, method of
inspection, etc. The following quotations from the booklet
are interesting :—

“For wood block pavements the favorite wood is yellow
pine. To prevent decay, the wood blocks, after being cut,
are placed in a cylinder and impregnated with creosote oil
by a thorough vacuum process, which drives the creosote to
the heart of the wood. The creosote, being a perfect anti-
septic, makes the wood immune from wet rot or decay.of any
kind. :

““The blocks are laid in the pavement on a foundation of
concrete. The concrete is brought to a smooth surface by a
coating of mortar or by the spredding of a sand cushion. The
blocks are laid with the grain vertical with a tight joint and
brought to a uniform level by tamping.

““The first effect of traffic on the wood block pavement
is to broom the edges of the wood slightly, thus closing the
joints and making them practically invisible, except near
the curb where there is less wear. In consequence, wood
block pavements frequently are mistaken for sheet asphalt.

“During the first year, traffic hammering upon the end of
the grain pounds it down and mats the fibre, thereby reduc-
ing the total depth of the block by about one-eighth of an
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inch. The blocks cannot splinter or split because each bloc

is imprisoned by the adjacent courses and has no roo® -
spread. The wood does not wear away because of its 1%
silient and fibrous nature. As a result of this hamme”nz:
the surface gets so tough that subsequent traffic has B0
fect upon it and during the next ten vears the pavements 2
far as can be seen, undergoes no change whatever.

“Modern wood block paving in the United States F
back to 1900, when the first creosoted wood pavements v
laid in Massachusetts. The pavement on Tremont StreC:
Boston, laid in 1900, is still there and giving excellent
vice under the heavy traffic of that central thoroug}‘far"
There are now many miles of wood block pavement in t
principal American cities, notably New York, Chicago
Louis, St. Paul and Philadelphia. It is widely recognized :
engineers to be the highest type of pavement and has bee
so recognized abroad for many years. The igreat streets g
the world, such as Champs Elysees of Paris, and The Str3"
and Regent Street, London, are paved with wood.

uns

“Briefly summarized, the advantages of wood block pa’®
ment are maximum dwurability, no expense for maintenan"e'
noiselessness (an important civic asset), cleanliness, peri® f
contour, creates no dust, reflects less heat than lithic pave
ments, gives easy traction. :

“The commissioner of public works, on the awardin® ‘f’
a contract for creosoted block, appoints a responsible che
cal testing bureau as the city’s representative to see that to.
specifications adopted by the city are absolutely lived WP

“The chemists are sent to the plant of the manufactﬂff;s
as soon as the process of manufacture is started. The 2
are analyzed, the lumber inspected, and an accurate recoo
kept of the quantity of oil impregnated in each cubic foot
lumber.
ts of

“The daily record of car numbers, showing contél s

cars with name of consigneee is forwarded to the cOo™ "
sioner of public works, together with a statement analysts
the oil and the grade of lumber. %

“Material not in accordance with the Speciﬁcationsl
rejected at the manufacturing plant.”’

The booklet is well illustrated with fifty photogTaP
Detroit Streets and about an equal number of photog¥
of letters from Detroit firms relating their experiences
wood block pavements.

ns of
aph®
ith
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HIGHEST AND LOWEST POINTS IN THE
WORLD.

The maximum difference tn elevation of land i tes
United States is 14,777 feet, according to the United 'Sta is
Geological Survey, Mount Whitney, the highest poin® )
14,501 feet above sea level, and a point in Death VaIIBYd!
276 feet below sea level. These two points, which aré nce
in California, are less than go miles apart. This differe i
is small, however, as compared with the figures for .,
Mount Everest rises 20,002 feet above sea level, Whereasotal
shores of the Dead Sea are 1,200 feet below sea level, 2
difference in land heights of 30,202 feet. Mount Everes
never been climbed. ¢ 8

The greatest ocean depth yet found is 32,088 feet: utha.
point about 40 miles north of the island of Mindana0; mere'
Philippine Islands. The ocean bottom at this point i$ ant
fore more than 11% miles below the summit of Mo
Everest. ut

The difference in the land heights in Europe i8 o
15,868 feet. '
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COAST TO COAST.

M.o Ntreal, Que.—A strong movement has been inaugurat-
siditzoe l?lfuce the Federal and Provincial Governments to sub-
tawa an € Construction of a highway be'tweern Montreal., Ot-
in the .d TOronto, and to improve the highways and bridges

unicatl'nterests of trade and commerce, and of better.' com;
the city sRRs bﬁtween .these points. At a recent me.etmglo
G‘ation' council of this city it was proposed to send.a. dele-
Sardiy to Ottawa to interview the government authorities re-
in ¢ ¢ %‘uth]e broject and to ask the government to take steps
Sary i TtAerl'ng- of the scheme by voting the m('mey nece's-
roadWa; Toads and bridges. As the construct.lon of t‘I;S
Mong would be very advantageous, the voting of the

" should meet with public approbation.

Quate l:;bee’ Que.—At present there is not suﬂifzient or alca:'le-
Cifi ock accommodation on either the Atlantic or the Pa-
Cang izeans for steamships which ply regularly to and fronf
ent intn Ports. Tt is authoritatively gtated that the gf)vergf
o ern end to proceed immediately with the construction !
Malt, caand up-to-date docks at Halifax, Quebec and Esqu-
Shipg ol Pable of receiving and docking t‘he largest steam
Dert o YINg on the Atlantic or on the Pacific. The best ex-
th YICe as to the type, size and location and character of
oks will be secured. They will be available not qnly

buy alschant Steamships in need of repair and exafninatlon.
dmiralt Or ships of war in case of need. The advxce. ?f th(;
the3e Oy aS to all matters which concern the utll{tys
soug]ilt_ s for purpose of the navy in time of war will be
& :;tt:rawfa, Ont.—The Publicity and Industrial Bur.eau Of
iSSione, Ottawa, of which Mr. Herbert W. Baker is com
The Wa er’ has just sent out a most interesting map .show'uLg
e radirupowers’ minerals and transportation fac111t1|es. wmtt;

Map, > of 60 miles of the city of Ottawa. , According s
%300, there s shown the low-water estimate of nearly
% ic OTse-power within a radius of 6o miles of the City,
Sho“’ 50,000 horse-power is developed. It furthermore
2t twelve steam lines radiate from Ottawa with two
S o Proposed, as are shown on the map. The wat'elr
R a;das S}TOWI’ on the map, indicate the horse-power avatl-
Thos & thejr location in respect of the city of Ottawa.
by mter_ested in receiving a copy of this map may do so
‘tawa, Or‘essmg H. W. Baker, Industrial Commissioner, Ot-

Sro It is well worth having.

Drelimin nto, Ont.—Word comes from Washington t.hat
grabh o Teport on the recent experience 1n radio-tele-
*:Ild frometc“fee'n the scout cruiser Sa'lem, on her voyAagl(ient?
O, hoq . PTaltar, and the great wireless tower at Arling
yorlg - PTOved this station to be second to none in the
’ XCepting Eiffel Tower or the great German wire-

®Spat In this first test the contract requirement oi
hy i Lof messages from Arlington to a vessel at leas
messa S distant could be only realized at night, bu.t s
of 2,383 Sm“iflere delivered to the same by day up boha d;zt;an(c’;
haes On th‘ €S. It was demonstrated, too, by the g
t e b en € Vessels with wire conductors, messages o
o Re €Xchanged throughout the entire transatla .
%Vage Sults of interesting experiments made during this
try in With New for £ tus. are said to.mark @ xew

lo A ms of apparatus
distance radio communication. ;

Raﬂway ""0, ont.—¢ g reported that the Trans.co‘ntmen_tal
B Dic IolmmiSSiO'n has let the contract for the ms:&a::;z
o ot Viwater system, and that work will hco g

the o Chrane will pe the headquarters of the dI i
Mpany which has charge of the work. Engin

ric

a
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were here last winter to inspect the line and new plans
how the water could be prevented from freezing. They re-
commended in their report that troughs be placed every
twenty miles. There will be double troughs with steam
pipes running between them,

The construction of these will be a big undertaking
as they will have to be laid in beds of cement and iron stays
imbedded to prevent the rails from spreading. The cement
work will also have to be of the best and special men are
carried by the company, which installed the system on many
of the big railroads in the United States.

Victoria, B.C.—The list as prepared by the Chief For-
ester of fires shows that 20 of the fires were caused by camp-
ers, The list is as follows :—Campers, 38; railway locomo-
tives, 34; lightning, 23; domkey engines, 11; railway con-
struction, 11; public road construction, g; uncontrolled per-
mit fires, 8; smokers, 7; accidents, 6; logging railways, 6;
prospectors, 3; Indians, 3. Stringent regulations have been
passed by the Board of Railway Commissioners of Canada
to cover the risk of mew railroads under construction in the
province, the patrol has been doubled on the rights of way,
and every possible precaution urged upon logging opera-
tions. The Forest Branch is endeavoring to co-operate in
every way with those who have work to perform which is
attended with danger to the forest. But the greatest dan-
ger of all, that of the man who is careless with his camp
fire, still remains open, and it can be removed only by in-
creased watchfulness on the part of every individual who
uses the woods for pleasure or profit,

Montreal, Que.—It has been proved by evidence before
coroners’ juries and by the testimony of eye-witnesses that
many drownings in the Lachine Canal and along the docks
would never have taken place if the victim had means within
his_reach to pull himself to the solid shore. Many a good
swimmer who has accidentally fallen over into the water on
a dark night, when no help was near, has swam about till
exhausted vainly striving to secure a hold on something
which would enable him to pull himself out of the water.
With this knowledge in mind, Mr. Frederick J. Gilman,
C.E., has invented a contrivance which, if accepted by the
Dominion government, would prove helpful in - life-saving,
not only of persons who are so unfortunate as to fall into the
water, but to help the rescuers to get them out. This inven-
tion is exceedingly simple, consisting of stringing of stout
wires along the walls of the canal or harbor within easy
reach of any person in the water. Above these at certain
intervals are a series of other wires which would enable a
person to get up on the banks.

Regina, Sask.—A first-class system of provincial high-
ways, linking up the various parts of the province, is the
latest plan of the Highway Commission, according to the
statement made recently by Mr. A. J. McPherson, chairman
of the commission. The idea is to provide broad and well-
kept highways joining towns and villages for a hundred miles
or so in different directions. For instance, one road will
probably run from Swift Current to Fleming. Another will
pass through Estevan, Weyburn, Regina, Moose Jaw, Saska-
toon and Prince Albert—generally north and south.  Still
another will go from Saskatoon west to Kindersley, Kerro-
bert, Scott, Macklin, etc. Another will probably be from
Lloydminster to Battleford. The latter, in fact, is being
taken up by the municipalities themselves, and is likely to
be constructed in the near future. (Considerable portions of
these main roads will be built by the municipalities, under
the municipal roadmaking scheme. It is estimated that
nearly $10 per capita will be spent by the people of Sas-
katchewan this year on road making. The government pro-

5
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poses to spend about two million, and the municipalities
will, it is expected, spend about three million dollars.

Ottawa, Ont.—A.large deputation from Toronto, Mont-
real, Prescott, Cornwall, Belleville and other places seeking
. .government assistance for the furthering of a trunk road be-
tween Montreal and Toronto which would pass through Ot-
tawa and serve a number of other Ontario and Quebec towns
and cities. The scheme, as proposed, is for a highway be-
tween Toronto and Montreal which would not only connect
the two largest cities in (Canada, as well as Ottawa, but
would develop the rural districts along its route by bringing
business to them. To gain the shortest possible route a
bridge must be built across the Ottawa River connecting the
Island of Montreal with the mainland in Vaudreuil county,
and government assistance in its construction was requested
of Hon. Robert Rogers, minister of public works. Montreal
was largely represented in the delegation, among the civic
authorities being Controller Godfrey and Aldermen L. A. La-
pointe, Monahan and Menard. The Canadian Manufacturers’
Association, the Montreal chamber of commerce, the inter-
provincial highway and bridge committee, the boards of
trade of Cornwall, Prescott, Kingston and other towns were
also included, one delegate, Col. Ponton, of Belleville, repre-
senting 63 boards of trade. Ex-Mayor Geary and Controller
T. L. Church were among the Toronto representatives.

Montreal, Que.—The decision to use the space between
the inner and outer shells of the Olympic for the storage of
oil, to be experimentally used as fuel for one of the mighty
boilers, is an interesting development in the use of oil as
fuel which is so familiar a practice on certain Western rail-
ways. Nor is the use of oil for vessels any longer a novelty.
One steamship company, with headquarters in the Far East,
has twenty-one oil-burning ships in its service; two trans-
atlantic lines have vessels equipped with apparatus enabling
them to utilize oil. Indeed, the liquid fuel is far more gen-
erally used at sea than on land. A great advantage is that,
instead of the difficult transmission of coal bags from a col-
lier, oil can be pumped through flexible tubes into the hold
of a ship to be supplied in rough weather. In such a ship
as the Olympic there is an enormous saving of cargo room
through the possibility of oil storage in space not otherwise
utilized. The German fleet on the China station regularly
uses oil; so do the ships of the Dutch mavy and the Italian
Admiralty. In the Far East, since Sir Marcus Samuel de-
veloped the Borneo oil fields, there are rich supplies for the
constantly increasing use of liquid fuel throughout the sur-
rounding region, supplemented by the product of the valu-
able oil wells in Burmah, The advantages, in brief, are the re-
duction in weight and space and number of men; the ab-
sence of cinders and the control of smoke; the ease with
which an even temperature can be maintained; the absence
of cumbersome gear for handling the coal and the ashes
therefrom.

Calgary, Alta.—The department of mines was regarded
by the mining engineers of Canada as an urgent necessity
if the interests of the industry are to be thoroughly looked
after and successfully promoted, was the statement made by
Mr. E. ‘A. Scovil, who recently attended the session of the
Canadian Institute of Mining Engineers, held at Ottawa.
Hitherto the mines have been under the supervision of the
secretary of state, but the work has grown to such propor-
tions that it is now imperative that a special portfolio be
created in order that it may be properly attended to. The
secretary of state is already loaded down with work properly
appertained to his own department, and it is impossible for
him to give that attention to the mining industry that it
deserves, During the past few vears immensely valuable
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mining areas have been opened up throughout Canadd, 2

especially in Northern Ontario and in British Columbi® 8
the activities of the mining men of the Dominion are be g
rapidly extended. The experts gathered together in Ot

Mr. Scovil said, had considered the situation from® ¢ b
angle and the profitable course for Canada, they h'a fof
cluded, was an establishment of a department of min® it
Canada. In this opinion they were in perfect acCo™® "o
mining men not members of the institute, and it Wasern.
pected by all that the matter will be presented to the g0V A
ment so convincingly that the new department will sho

be formed. ;
shop® t

Calgary, Alta.—The C.P.R. has opened its new >
Ogden, near here, which are the largest railway repaif ¥ o
in the world. The opening of these shops marks 2 new a0
in the annals of Calgary and district, if not the C!anaaifi‘
West, for where less than twelve months ago was open I’-R'
land to-day there exists a great hive of industry. The 'er‘”
has already expended several millions of dollars on the
tion of buildings and equipment forming these hu :W
colossal works, but there still remains more to be
fore the shops reach the state of perfection which 15 amosi
a part of the policy of the C.P.R. The shops are of the uséd
modern construction, and contain the latest appliancest {he
in the construction or the repair of a locomotive thaon
mechanical world has devised. Eleven and a half e
from the turning of the first sod for the construction 0 at
works the C.P.R. turned out its first engine. The co,;{ef‘
for the shops was let to the Westinghouse, Ch“rc.hn,cﬂ’
Company, and Mr. T. N. Gilmore, the railway equi? The
engineer for the contractors, supervised the W°r%{'. oif
power plant is one of the largest in the West, Contalnln b
Babcock & Wilcox boilers, capable of developing z’wom,gb'
A concrete smoke stack, 250 ft. high, provides the o 1¥
for the boilers. The steel work itself is a revelatiod: ?n th
than seven millions of pounds having been utilized ,1 o
buildings. The capacity of the locomotive shopss W : ginﬁ’
be used for the present to do heavy work on the © ye
will be between six and eight hundred locomotives 4 '{11
The shops will be a great acquisition in the West aI;Olliﬂ‘
materially assist the company in keeping its hug®
stock in the highest state of efficiency. in"r

Victoria, B.C.—The government is anxious if theg;aﬂd
est of the country, to have the timber for sale along T 018"
Trunk Pacific, between Yellow Head Pass and Fort 1;01‘1'
taken out and used before decay and insects get 2 © . per ®
As is well known, dead timber is not able to resist ee V’h‘t
these enemies, and it is only a matter of time ' ¢ in
was perfectly healthy wood is filled with a network Of ¥ gyt
borings and fungus growth. Damages to the fxtffnt aswﬂj
$5,000,000 annually are estimated to take place 17 pe P
Canada and the United States. These losses may o2 ecin‘i"tl
leled in the West, but there is undoubtedly vast deP:d n“’r’
going on at all times and this will become MOr®
noticeable as time goes on and timber and values ! wﬂY’f
Logging fire-killed timber involves losses in e ‘ﬂ‘l,
particularly in bringing useless parts of the treé L einé 15
and in the danger of breaking when the trees ar¢ ¢, 9
ed, There are difficulties in milling, in that the 50 "5 B%
outside layers of decayed logs take up gravel whit e &:,
for the saw. The average results of tests of Sm_n 2 poﬂgld
free from 'defects indicate that the wood of ﬁfe'kﬂlel W
fir, after a considerable number of years, is slightly e ]
than that cut from green timber. The differenc® = of
is not great, and in Structural sizes containing the
ordinarily found in timber, very largely disappears' ﬁrﬁ‘k
which have been conducted bridge stringers of the
wood proved to be somewhat less strong thar

——
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. Wil ™ Ont., for the waterworks installation.
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Stry 3 .
S TI0gers with which they were compared; while the floor

Joms‘ (of both kinds of wood) were about equal in strength.
wI:, osctllffness. the fire-killed wood was fully eq_ual. to the green
soundfor all sizes tested. In general, tests mdlcatef that the

Wood from fire-killed Douglas fir of the Pacific Coast
':{ -Safdy F‘e used for general construction purposes, and
teriallt: Merits are nearly, if not quite equal to those of 'ma-
OWey, fom green, growing trees. It should be emphaS}zed:
Showj e!‘,.th;%t these results apply only to sound wood. Pieces
ea, 18 indications of decay, whether cut from green or from
ur. b'tr-ees.’ should be rigidly excluded where strength or

ability ig important.

Vlctoﬂa, B.C.—Mr. W. A. Young, the new comptroller
t:{;‘tzr rights, who is also an engineer, has been very bulsl_v

ro utluflng the work to be undertaken th1§ y.ear by the
Mep, STaphic engineers employed by the provincial govern-
mine.th A sySt‘eIPatic survey of the water courses, to deter-
Is tg b sl capaC‘_ty for power, irrigation and ?ther ‘pur.posesf,
the pr(;,-made this year in the farther outlying districts 0
S Ince. Last year the Kootenay, Okanagan, Thomp-
ereé'-raser, Nicola and Similkameen valleys were well cov-

Xamip

& va ®d and mapped. The government is issuing maps of

rlou.s Watersheds as completed, showing the capa_citu?s
e ;;s‘,’anolfs creeks and rivers. A feature of t-he pollc;:i .15
t‘Cts _lgnat.mn of different engineers to certain fixed dis-
&ln -wthh they will have full charge of all matters con-
mission:mh hyfirog‘raphic work. They are a159 speci?.l cofmr-
Ater o ri to Investigate difficulties arising in claims io
3dopy 8hts. having the power to report the best policy
Where there is a conflict between ranchers and others.

— > —

PERSONAL.
deDaI:t. & FITZSIMMONS, of the Toronto city engineers’

AR, Ment, hag been appointed building inspector of Prince

eI, ask,

i

Gra;\:R. LESLIE T. STONE, assistant engim.eer of ‘t.he
log ¢ Trung Railway, at London, has been appointed divis-

MngEer.
P * . )
dep, = . G. MILL is resigning from the city engineers

Brigheo > Toronto, and has been awarded the contract at
The town

ex
Pend $50,000 on same,

Ieavin R. T A. MURRAY, consulting engineer, Toron'to', is
e : Frlday, April 17th, for a month’s trip to .F ort William
i higora, -and as far west as Macleod, Alta., in connection
) business interests in the West.
dered : 'T. CLARK’S resignation, which he recently ten-
by eas Clty engineeer of Saskatoon, has been reCOn51d'ered
s eoonel, as a result of which Mr. Clark will continue
| capaCity of City engineer of that City.
0 Yo FREDERICK G. GOODSPEED, formerly of Pen-
kinee : 'X county, has been appointed acting dlS.tI'lCt ez:
‘luarters"f the federal department of public works with hean
r%igned N St. John, N.B., succeeding Mr. J. K. Scammelb,
d H{\RTHUR H. BLANCHARD, M.Can.Soc.C.E., prc{feSsor
delive Way Engineering, Columbia University, on April 10th
Davem an illustrated address entitled ‘“Modern Bituminous
i Iflor Municipalities” before the Board of Trade of
¥

D°l‘ary " (:'EO- W. THOMPSON has been apppinted t:;‘:'
Que ™ 3ing controlter by the city council of wesm::ive d
*0Y applications for the position had been re

i but thig year these sections are to be more thoroughly
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from England and the United States, as well as throughout
the Dominion. Mr. Thompson was previously superintend-
ent of the light and power department of the city.

MR. CHAS. E. FRASER, B.Sc., wgraduate of McGill
University, class of 1809, and partner of the firm of Fraser,

Brace & Company, of New York, it seems, has been award-

ed the $3,000,000 contract for the development of the Cedar
Rapids Manufacturing Co. works. Mr. Fraser’s firm has also
carried out successfully a considerable number of large and im-
portant contracts. Among these were the construction of a big
power dam at Shelbourne, Mass., a bridge contract in the
New England States, a power flume on the United States
side of the Niagara Falls, and the most difficult portion of
the development works of the Canadian Light and Power
Company at Valleyfield, being in connection with the locks
of the waterway.

F. W. THOROLD:; B.A.Sc., Toronto, has incorporated the
F. W. Thorold Company, Limited, consulting engineers and
contractors. Mr. Thorold has had fifteen years’ experience in
engineering and contracting work in all parts of Canada. He
was formerly chief assistant engineer for the city of Toronto,
and for four years was city engineer of Calgary, Alta. He has
successfully designed and superintended the construction of
numerous sewerage and waterworks systems, hydro-electric
developments, etc., and has conducted a large number of im-
portant surveys. The F. W. Thorold Company will specialize
on municipal work and public utilities. It is the intention of
the firm to make surveys, designs and reports in regard to
public utilities, construct them on a contract or cost plus per-
centage basis and turn them over to a town or city in running
order.

The following are the names of some of the engineers
who have been assigned to fixed districts in regards to the
hydrographic work of the British Columbia Government:
Mr. W. G. E. Biker, who surveyed part of the Kootenay
watersheds and determined the power which is available in
the Cranbrook water district, is this year to make an ex-
haustive examination of the water power in and around Nel-
son, Mr. O. J. Bergoust, who reported on the upper Simil-
kameen and part of the Okanagan watersheds, will this year
be stationed at Revelstoke to make hydrographic observa-

. tions. Mr. H. B. Hicks will continue his work in the Koote-

nay watershed. Mr. P. J. de Latour is already in the field
with a party, with headquarters at Nicola Lake.

CANADIAN SOCIETY OF CIVIL ENGINEERS.

The headquarters of the. Canadian Society of Civil En-
gineers were last Friday moved from 413 Dorchester Street
West to 176 Mansfield Street, Montreal. Owing to this re-
moval the regular monthly meeting scheduled for the 1oth
has been postponed to the 24th instant.

— >

Announcement is made of the thirteenth annual six
weeks summer school of the College of Engineering of the
University of Wisconsin, which opens on the 23rd of June.

Courses of instrpction and laboratory practice are offer-
ed in Electrical, Hydraulic, Steam and Gas Engineering,
Mechanical Drawing, Applied Mechanics, Testing of Ma-
terials, Machine Design, Shopwork and Surveying, in addi-
tion to which subjects may be taken in the College of Letters
and Science. .

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

B S sl et e
A v aay



610

The city of London has issued an invitation to the mem-
bers of the International Road Congress, in session June
23 to 28, 1913, to attend a conversazione, to be held in the
ancient Guild Hall, to meet the mayor, aldermen, and com-
mon councillors of the city of London.

The delegates will be entertained with the traditional
hospitality for which the city corporation is famous. The
Guild Hall, with all its art treasures and its historic records
will be open to the visitors. A dance will be given in the
famous library, which will be specially arranged for the oc-
casion. A concert will be given for those musically inclined
in the- council chamber.

We understand that a number of well-known Canadian
road engineers and others interested in the ‘‘Good Roads’
movement have intimated their intention of attending the
congress.

There will necessarily be some limit to the number of
those to whom invitations to these special functions can be
issued, and those interested in the roads in Canada who in-
tend to proceed to London and have not informed Mr. Rees
Jeffreys, general secretary, of their intention to do so should
communicate with him without delay at Queen Anne’s Cham-
bers, Broadway, Westminster, London, S.W.

COMING MEETINGS.

CAVADIAN ELECTRICAL ASSOCIATION.—Annual Convention will be
held in Fort William, June 28, 24 and 25, Secretary, T. S. Young, 220 King
Street W., Toronto.

THE INTERNATIONAL ROADS CONGRESS.—The Third International
Roads Congress will be held in London, England, in June, 1913, Secretary, W.
Rees Jeffreys, Queen Anne’s Chambers, Broadway, Westminster, London, S.W.

THE INTERNATIONAL GEOLOGICAL CONGRESS.—Twelfth Annual
Meeting to be held in Canada during the summer of 1913, Secretary, W. S.
Lecky, Victoria Memoriam Museum, Ottawa

3 ——a- ———
ENGINEERING SOCIETIES.

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

KINGSTON BRANCH—Chairman, A. K. Kirkpatrick; Secretary, L. W Gill ;
Headquarters: School of Mines, Kingston. .

MANITOBA BRANCH.—Chairman, J. A. Hesketh; Secretary, E. E. Brydone-

Jack, 88 Canada Life Building, Winnipeg. Regular meetings on first Thursday

of every month from November to April.

OTTAWA BRANCH
177 Sparks St. Ottawa. Chairman, R. F. Uniacke, Ottawa; Secretary,
H. Victor Brayley, N.T. Ry., Cory Bldg. Meetings at which papers are
read, 1st and 3rd \Vednesdays of fall and winter months; on other Wednes-
day nights in monlh there are informal or business meetings,

QUEBEC BRANCH—Chairman, A. R. Decary; Secretary, A. Amos; meet-
ings held twice a month at room 40, City Hall.

TORONTO BRANCH—9 King Street West, Toronto. Chairman, E. A. James :
Secretary-Treasurer, A. Garrow. Meets last Thursday of the month at
Engineers’ Club.

CALGARYQB!;ANCH—Chairman. H. B. Mucklestone; Secretary-Treasurer,
P. M. Sauder. .

VANCOUVER BRANCH—Chairman, G. E. G. Conway ; Secretary-Treasurer,
F. Pardo Wilson, Address: 422 Pacific Building, Vancouver, B.C.

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

Address P.O. Box 1290. Meets 2nd Thursday in each month at Club Rooms,

_584 Broughton Street.

MUNICIPAL ASSOCIATIONS

“ONTARIO MUNICIPAL ASSOCIATION—President, Mayor Lees, Hamilton.
“Secretary-Treasurer, Mr. K. W. McKay, County Clerk, St. Thomas, Ontario.

SASKATCHEWAN ASSOCIATION OF RUKAL MUNICIPALITIES.—

President, George Thompson, Indian Head, Sask.: Secy-Treasurer, E. Hingley,

gadif"l?l%‘Aslfg‘éRTA L. 1. D. ASSOCIATION.—President, Wm Mason, Bon

Accord, Alta. Secy-Treasurer, James McNicol, Blackfalds, Alta.
THE UNION OF CANADIAN MUNICIPALTIES.—President, Chase.
Hopewell, Mayor of Ottawa: Hon. Secretary-Treasurer, W, D. Lighthall, K.C.

» tmount. j
» 'Lr‘:iyé"ﬁfn‘?’cfﬁ m(;’P NEW BRUNSWICK MUNICIPALITIES.—President,

Councillor Siddall, Port Elgin: Hon. Secretary-Treasurer J. W. McCready, City

Clerk, FrederSi 'NOVA SCOTIA MUNICIPALITIES.—President, Mr. A. S.

MacMillan, Warden, Antigonish, N.S, ; Secretary, A. Roberts, Bridgewater, N.S.
UNION OF SASKATCHEWAN MUNICIPALITIES.—President, Mayor

: _Treasurer, W. F. Heal, Moose Jaw.
B“'Ull“lel%tl,‘;r(‘)?sBelg{TlrSH COLUMBIA MUNICIPALITIES.—President, Mayor
Planta, Nanaimo, B.C.; Hon. Secretary-Treasurer. Mr. H. Bose, Surrey

Centre. BN OF ALBERTA MUNICIPALITIES.— President, F. P. Layton,

Mayor of Camrose: Secretary-Treasurer, G. J. Kinnaird, Edmonton, Alta.
UNION OF MANITOBA MUNICIPALITIES.~President, Reeve Forke,
Pipestone, Man.; Secv-Treasurer, Reeve Cardale, Oak River, Man.

THE CANADIAN ENGINEER
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‘Secretary, T. S. Young, 220 King Street W., Toronto.
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CANADIAN TECHNICAL SOCIETIES

ALBERTA ASSOCIATION G¥ ARCHITECTS.—President, R.
Edmonton ; Hon. Secretary, W. D. Cromarty, Edmonton, Alta. | Ty C
ALBERTA ASSOCIATION OF LAND SURVEYORS.—President: onto
Charlesworth, Edmonton; Secretary and Registrar, R. W. Cautley, E4™ ident!
ASSOCIATION OF SASKATCHEWAN LAND SURVEYORS.—Pré®
A. C. Garner,Regina; Secretary-Treasurer, H. G. Phillips, Regina- N Mer
ASTRONOMICAL SOCIETY OF SASKATCHEWAN.—President:
Murchy ; Secretary, Mr, McClung, Regina. esid‘“t'
BRITISH COLUMBIA LAND SURVEYORS’ ASSOCIATION. - Pfi’ BL
W. S. Drewry, Nelson, B.C.; Secretary-Treasurer, S. A. Roberts, V{Gtort Hoult
BRITISH COLUMBIA SOCIETY OF ARCHITECTS.—President
Horton ; Secretary, John Wilson, Victoria, B.C. . T
BUILDERS' CANADIAN NATIONAL ASSOCIATION.—Presidents
Nesbitt; Secretary-Treasurer, J. H- Lauer, Montreal, Que. r”{dlﬂ"
CANADIAN ASSOCIATION OF STATIONARY ENGlNEERS-"&on' ont:
Wm. Norris, Chatham, Ont.; Secretary, W. A. Crockett, Mount Ham ¢, Pe
CANADIAN CEMENT AND CONCRETE ASSOCIATloN._presnégg Streed
Gillespie, Toronto, Ont.; Secretary-Treasurer, Wm. Snaith, 57 Adelai
Toronto, Ont. ATION"
CANADIAN CLAY PRODUCTS’ MANUFACTURERS’ ASSOCI to A
President, W. McCredie ; Secretary-Treasurer, D. O. McKinnon, Torof ottﬁw"
CANADIAN ELECTRICAL ASSOCIATION.—President, A. A.Diofs i
rito?
CANADIAN FORESTRY ASSOCIATION.—President, Hon.W- A.Ch# |
M.P., Toronto; Secretary. James Lawler, Canadian Building, Ottawa: oenoﬂ
CANADIAN GAS ASSOCIATION.—President, Arthur Hewltsi'rensuf'"
Manager Consumers’ Gas Company, Toronto ; John Kelilor, Secretary-
Hamilton, Ont. __pyesid! ﬂ'
CANADIAN INDEPENDENT TELEPHONE ASSOCIATION- D geen
W. Doan, M.D., Harrietsville, Ont. ; Secretary-Treasurer, Francis
Richmond Street West, Toronto.
THE CANADIAN INSTITUTE.—198 College Street, Toronto- t
J. B. Tyrrell; Secretary, Mr. J. Patterson. Pl'eslda:l'
CANADIAN MINING INSTITUTE.—Windsor Hotel, Mom:rea_l-cl 8 Hote"
Dr. A. E. Barlow, Montreal; Secretary. H. Mortimer Lamb, Win i o
Montreal. i Londof
p tCANADIAN PEAT SOCIETY.—President, J. Mchlliamé l:lt-leD"Buildiﬂ"
nt.; a g
Ottawa. Ont. idents pr
THE CANADIAN PUBLIC HEALTH ASSOCIATION.—PresiC gyt
Charles A. Hodgetts, Ottawa ; General Secretary, Major Lorne Dt'“f“'sec,ctlﬂ
CANADIAN RAILWAY CLUB.—President, James Colemani
James Powell, P.O. Box 7, St. Lambert, near Montreal, P.Q. ol ok
CANADIAN STREET RAILWAY ASSOCIATION.—Presidefs
Dubee, Montreal; Secretary, Acton Burrows, 70 Bond Street, Toron e‘.goﬂ'
CANADIAN SOCIETY OF FOREST ENGINEERS.—President, D&tgwl'
Toronto.: Secretary, F. W. H. Jacombe, Department of the Interior, prﬂid‘nh
CENTRAL RAILWAY AND ENGINEERING CLUB.—Toronto: d Td”"’
G. Baldwin ; Secretary, C. L. Worth, 409 Union Station. Meets thir
each month except June, July and August. 0
DOMINION LAND SURVEYORS.—President, Mr. R. A. Belangef®
Secretary-Treasurer, E. M. Dennis, Dept. of the Interior, Ottawa.

EDMONTON ENGINEERING SOCIETY.--President, J. Chalmers:
ary, B. F. Mitchell, City Engineer’s Office, Edmonton, Alberta. dent: £
ENGINEERING SOCIETY, TORONTO UNIVERSITY.—Prest
Mechin ; Corresponding Secretary, A. W. Sime. g Be#
ENGINEERS' CLUB OF MONTREAL.—Secretary, C. M. Strané® =,
Hall Square, Montreal. Prﬁsld ;
ENGINEERS’ CLUB OF TORONTO.—9% King Street West: av €%
Willis Chipman ; Secretary, R. B. Wolsey. Meeting every ThurS ap?)
during the fall and winter months. . pr, G b:‘d.
INSTITUTION OF ELECTRICAL ENGINEERS.—Presidents = Sect®
Secretary, P. F. Rowell, Victoria Embankment, London, W.C. ; 8u3- i
Treasurer for Canada, Lawford Grant, Power Building, Montreal, ! g o
INSTITUTION OF MINING AND METALLURGY-—f,’fes'“fembeﬁﬂgf
Taylor ; Secretary, C. McDermid. London, England. Ca_nadla" . He
Council :—Prof. F. D. Adams, J. B, Porter, H. E. T. Haultain and A
and Messrs W. H. Trewartha-James and J. B. Tyrrell. OF gMo
INTERNATIONAL ASSOCIATION FOR THE PREVENTION
—Secretary R. C. Harris, City Hall, Toronto. W giné
secre!

MANITOBA ASSOCIATION OF ARCHITECTS.—Presidents

Ww. Line$!

Pl.;sldel’t

Secretary-Treasurer, Arthur J. Forward, B.A., 22

"

Winnipeg; Secretary, R. G. Hanford. 3
MANITOBA LAND SURVEYORS.—President, J. L. Doupé€:
Treasurer, W. B. Young, Winnipeg, Man. . gydneY
NOVA SCOTIA MINING SOCIETY.—President, T. J. Brown £
C. B.; Secretary, A. A. Hayward. side to'!‘;w
NOVA SCOTIA SOCIETY OF ENGINEERS, HALxFAx.—,Psifgn,,-s
MacKenzie; Secretary, A. R. McCleave, Assistant Road CommiS rodjch’
Halifax, N.S ; c. p-Me
ONTARIO ASSOCIATION OF ARCHITECTS.—Presidents ot
Ottawa; Secretary. H. E. Moore, 195 Bloor St. E., Toronto. N ’P,”i “b’;
ONTARIO PROVINCIAL GOOD ROADS ASSOCIATlow;“_ wh
N. Vermilyea, Belleville; Hon. Secretary-Treasurer, J. B. Faré
Secretary-Treasurer, G. S. Henry, Oriole. o -8
ONTARIO LAND SURVEYORS’ ASSOCIATION.—President dl"'
Thessalon; Secretary, L. V. Rorke, Toronto. rce B
TECHNICAL SOCIETY OF PETERBORO.—Bank of CO“Lmreo' onfw.
Peterboro. General Secretary, N. C. Mills, P.O. Box 995, Peterbor t o
THE PEAT ASSOCIATION OF CANADA.—Secretary, Wm* &
New Drawer, 2263, Main P.O., Montreal. s _gect®
PROVINCE OF QUEBEC ASSOCIATION OF ARCHITECTS" o
J. E. Ganier, No. 5. Beaver Hall Square, Montreal. KinBS“’"' :
QUEBEN’S UNIVERSITY ENGINEERING SOCIETY.— Re
President, W. Dalziel ; Secretary. J. C. Cameron. phet's"“'
REGINA ENGINEERING SOCIETY.—President, A.J. Mc Y 0-“
Secretary, J. A. Gibson, 2429 Victoria Avenue, Regina. esid‘ﬂt'r g
ROYAL ARCHITECTURAL INSTITUTE OF CANADA--‘P; Beav®
Russell, Winnipeg, Man. ; Hon. Secretary, Alcide Chausse, NO-** A
Square, Montreal, Que.
ROYAL ASTRONOMICAL SOCIETY.—President, Prof. L©
Toronto ; Secretary, J.R. Collins, Toronto. 10 ch
SOCIETY OF CHEMICAL INDUSTRY.—Wallace P. C° UX“'

uis B: # o’

Alfred Burton, Toronto, Secretary. McG"‘l‘
UNDERGRADUATE SOCIETY OF APPLIED SCIENCE: Dl""'
VERSITY.—President, W. G. Mitchell; Secretary, H. F. Cole: ¢, D¥p0

WESTERN CANADA IRRIGATION ASSOCIATION.—Pres” oki® "
Marshall, Edmonton, Alta. Permanent Secretary, Norman
Box 1317, Calgary, Alta,

WESTERN CANADA RAILWAY CLUB.—President, R. f;'
W. H Rosevear, P.O. Box 1707, Winnipeg, Man. Secon
June, July and August at Winnipeg.

geetlytt!
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