PAGES

MISSING



The Canadian Engineer

A weekly paper

ﬂllllllllllllIIIlIIIllIllllllIlIIIllllllllIl]IIlllllllllllllllHlllllMIHIﬂlllﬂlﬂlllHHﬂﬂﬂﬂﬂlllﬂllﬂﬂlllﬂlﬂﬂllﬂlﬂllUlmllWﬂﬂﬂl

A

for Canadian civil engineers and contractors

0

FLOW CONDITIONS IN FLUMES"

Observations Made Sho
Investigations Should B

w That Where Water Flows At High Velocity
e Made Before Final Designs Are Adopted

By JOHN S. LONGWELL

N connection with experimemal investigations made on

the North Platte project during the irrigation season
_ of 1916, several observations were made of flow con-
ditions at the Congo flume on the Low-Line Canal. These
Observations were made primarily for the purpose of de-
termining the inlet and outlet losses and the value of
Kutter’s n for the flume. However, studies made of the
data submitted revealed an interesting and important con-
dition of flow separate from the original objects of the
Investigations.

The flume under consideration is ©
steel type, with smooth interior, known '
a Hess No. 204. The inside diameter is 10.823 fteltns
Constructed on a tangent and has a total length between
head walls of 240 ft. The field observations consisted of :

(1) Profile of water surface; (2) profile of Sub-gf_ade; (3)
t of discharge

f the semi-circular
commercially as

elevation of top of flume; (4) measuremen
through the flume.
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Fig. 1.—Flow Conditions in Cong

The observations made on July zoth'. 1916, were taken
as representative of flow conditions. Fig. 1 has been preE
Pated on which are shown, inj full lives 136 proﬁh;stl?
actual subgrade, actual water surface, and the top © :‘
flume, The discharge through the flume at the time g
Making the above observations Was 235 cu. ft. per set;on s

An examination of the water-surfa.ce profile s oxlzvs
that the flow through the flume is decidedly unSt?it)h?’
€Specially at the upﬁer and lower ends of the ﬂt.lr;]e.ﬂ dg
Reneral unstable condition of flow, 'cog,fether.w1t;1 qle e
cided drop and jump in the water surface at the ‘;)evl&tef
end, was identical in each fest made and' I.ed to t c}e] "r
that the flow must be at or near the critical dept % ‘;
Suhstantiate the ;,-b(;\vp theory otudies have heen made O

the fiaw conditions throughout the flume.
T———

*From ‘Reclamation Record.’

With a discharge of 235 second-feet, various depths
in the flume were assumed and the resulting area, velocity,
and velocity-head for each depth computed. These data
were plotted (see Fig. 2) with the depths in the flume as
abscissae and the energy required to maintain the flow at
these depths as ordinates. The energy required is equal
to D + hv where D represents static head and hv velocity
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Fig. 2.—Energy Curve

head. The resulting energy curve for .a flow of 235
second-feet through the flume was then drawn.

From the shape of the curve it follows that there are
two depths at which the flow will take place with the same
energy. These two depths are known as the lower alter-
native stage (stage of high velocity) and the upper alter-
native stage (stage of low velocity). The curve also
demonstrates that theére is one depth at which the two
stages merge, this being the lowest point on the curve and
hence the depth of flow requiring the least energy. This
depth is known as the critical depth. .
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As the depth becomes less than the critical, the flow is
taking place at the high velocity of the lower alternative
stage, and if obstructed will jump and flow under the
condition of the upper stage of low velocity. With the
flow taking place at or near the critical depth, as shown
by the flatness of the curve at this point, any slight
change in energy will cause a decided change in the depth.
It is thus to be expected that in such a case the water
surface will be rough and the depth will shift back and
forth along the curve. A jump may be expected if the
flow is at all restrained.

The velocity at which the water will flow at the critical
stage is termed the critical velocity and may be shown to

be equal to V = Jg?, the corresponding velocity being

hy e in which

V = critical velocity,
g = acceleration due to gravity,
A = cross-sectional area of flume,
= width of water surface,
From this formula the depth at which the critical
velocity is developed may be obtained. For the case in

ﬂ

hand this was found to occur at a depth D = 3.54 ft. -

with a velocity of g.09 ft. per second. Thus we have the
co-ordinates for the critical stage as follows: D = 3.54,
D + hy = H = 4.82. These were plotted and furnished
the lowest point through which the energy curve must
pass.
 Having obtained the critical depth, D = 3.54 ft., the
dotted line indicating this depth of flow throughout the
flume was plotted on Fig. 2. This line shows the critical
stage. It was observed that the actual water surface for
the test was close to the critical stage throughout the
flume. From the explanation given above it follows that
an unstable condition of flow was to be expected.

As stated above and as is shown by the energy curve,
there are two stages at which the flow will take place for
any definite energy. In Fig. 1 the actual water surface
is taken as one stage and for each observed elevation the
opposite stage is taken from the energy curve and plotted.
These points are then connected and this line represents
the alternative stage at which the water could have flowed
in this particular flume with the same energy with which
the flow actually took place. ;

It is observed that up to station 1 + 83 the flow takes
place at the upper alternative stage, but that the actual
was so close to the critical stage that the flow was rough
and unstable, and with a slight change of energy could
easily have shifted to the high velocity or lower alterna-
tive stage. At sfation 1 + 83 the flow-line drops below
the critical stage and assumes the lower alternative stage.
At station 2 + 3o the flow jumps to a point near the
critical stage and then drops again to the lower stage.
This rise at station 2 + 30 was probably caused by the
rise in the subgrade. Had this rise in subgrade been a
little more pronounced the flow-line would have taken
approximately the elevation 97.78 as shown for the alter-
native stage.

The above data show the unstable conditions of flow

which may be expected to take place in a flume with the
water flowing at or near the critical stage. The neces-
sity for consideration of the above principles in connec-
tion with flume design is apparent. It is believed that
for all flumes in which the water is flowing at a high
velocity, similar investigation should be made before final
designs are prepared. In case of flow at or near the
critical stage, additional freeboard should be provided.
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INTAKE AND OUTFLOW VELOCITIES -

ULLETIN No. g6 of the Engineering Experiment

Station of the University of Illinois contains a de-

scription of and conclusions from experiments on the
effect of attaching mouth pieces to the intake and outflow
ends of a short pipe, so far as these affect the head lost at
entrance and exit and the velecity of flow through the
pipe.' The problem investigated might appear to be on€
of very little practical value, but in certain classes of
work having to do with water (including sewage) the
solutions of it are by no means unimporiant. Concern-
ing 'this, the investigator (Fred B. Seely, Associate in
Theoretical and Applied Mechanics) cites a number of
instances where it is of considerable importancs to know
how to reduce this lost head. For example, the passages
through a large valve or through locomotive water
columns, the draft tube to a turbine, the connectioa from
a centrifugal pump to a main, slu'ce ways through dams,
slat screens at head gates, culverts and short tunnels,
suction and discharge pipes of dredges, and the guide
vanes and runner of a turbine. The efficiency of a pump
working under low head may be increased by an entrance
mouthpiece on the suction pipe because it would allow
the pump to receive the water in smoother condition of
flow. It is well known that a turbine must receive the
water from the guide van€s without shock if, in the sub-
sequent flow through the runner, the energy of the water
is to be absorbed efficiently by the turbine. The loss of
head through a Venturi meter may be considerably in-
creased if the meter is placed too short a distance down-
stream from a valve, elbow, or other obstruction or causé
of disturbance in the pipe. It is worth mentioning in this
connection that the recent advances in turbine design have
been due largely to the attention given to the approach
channels to the guide vanes and to the design of the
draft tube.

The experiments described in this bulletin consisted in
attaching conical mouthpieces to the entrance and dis-
charge ends of a pipe 6 ins. in diameter and 2214 ins:
long. No experiments were made with mouthpieces with
curved elements rather than straight, although it would
appear to us that the effect would have been increased by
the use of such mouthpieces. The velocities through the
pipe during these experiments were made to range from
about 0.6 of a foot per second to 5 feet, or those which
are most commonly found in flow in sewers, water mains
and other forms of conduits. ; ;

Without going into any of the details of the experi-
ments, the author’s conclusions may be quoted as follow"

‘“The preceding discussion has shown that the losse$
accompanying the flow of water depend largely upon the
state of its motion, which in turn is influenced by many
factors, the effects of which in many cases can be but
roughly estimated. While the results of these experi-
ments tend to define the range of such effects for certain
conditions of flow, additional experiments would'be neces-
sary to establish all the inferences which have been sug- "
gested.  The following conclusions, however, seem
justified : ‘ ‘

“(a) As applying to conditions likely to be met in en-
gineering practice, the value for the head lost at the
entrance to an inward-projecting pipe (i.e., without €n-
trance mouthpiece and not flush with the wall of the reser
= ), in-

20
28

voir) is 0.62 of the velocity head in the pipe (0.62

o?

stead of 0.93—, as usually assumed. To put it in another
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f(_)”ﬁ, the coefficient of discharge for a ‘submergec_l short
Pipe with an inward-projecting entrance is 0.785, JHSt?ad
of 0.72, as given in nearly all hooks on hydra‘ul“cs.
Further, the lost head at the entrance to a pipeé having a
flush or square entrance is 0.56 of the velocity head in the

pipe (0,5()7_"_)’ instead of 0‘40_%’ a5 usually assumed. In
2g 2

or a submerged

other words, the coefficient of discharge f
instead of 0.82,

short pipe with asflush entrance is 0.80,
as given by nearly all authorities. :

““(b) - The loss cf head resulting from the flow of water
through a submerged short pipe when a conical mouth-
Piece is atiached to the entrance, may be as low as 0.163

v .
of the velocity head in the pipe (0-16557) if the SR

rgence between 30 and 60

Piece has a total angle of conve '
f end sections between T

degrees and an area of ratio O
% 2 and 1 to 4 or somewhat greater. ol wqrds, t‘hﬁ
Coefficient of discharge for a submerged s.hort e
an entrance mouthpiece as specified above 1S 0.915-

“(C) The loss of head which occurs \fvhell water flows
through submerged short pipe having an entrance
mouthpiece varies but little with the angle Ay mOUfh(;
Piece if the total angle of convergence is between 2;) an
90 degrees and if the area ratio is between I e ;110
4 or somewhat more. The loss of head for o moutof-.
Piece within this range would be aPprOX1mately o

v 18 -
the velocity head in the pipe (0‘202—5)’ i Vb
fore, little advantage to be gained by mak}ng an entr;;rru::
Mouthpiece longer than that corresponding to an ithea
fatio of r to 2. Thus, an entrance mouthpleﬁe ‘l‘:an th
totg] angle of c‘onvergence of go degrees an.d t e. g -
of which is only 0.2 of the diameter of the pipe gives ap

head.

. ,Uz : Gtk
prOXImately 0.20— for the loss of
e head recovered by a

“(d) The amount of velocity > ;
corlic(al)m()uthpiece when attached to the dlschagge nen;ei
O_f a Submerged short pipe depend's Iarge':]y upon t le a tghs
o divergence of the mouthpiece. This is true 'for feIn%0 .
8reater than that corresponding to an area ratio 0 oA
and for total angles of divergence of 10 degrees Or :

A decreases rather
A ; ead recovered
mount of velocity h ses from a total

"apidly as the angle of divergence increa
angle of 10 to 4ogdegrees. At or near 4°t::§r:;:u;:;;
dmount of velocity head recovered falls ra

' approximately zero.

“(e) A conical discharge
?"gle of divergence of 10 degrees aneha
O 2, when attached to a submer ; AL
COver 6,435 of the velocity head in the Rxple, “f,h:i‘oirsersyg-
Per cent, of the theoretical amount possible Od by a di-

“(f) The amount of velocity head recov;r‘ii t‘oya sub-
ve"ging or discharge mouthpiece when attz}llc ea converg-
Jerged short pipe is considerably more wcﬁnd SR
'Ng or entrance mouthpiece ig also attacio

e i& simply inward-
When the entrance end of the short PP This, excess in the

Projecting (no mouthpiece attached b vaidlyse. ghe

Velocit diminishes T :
y head recovered creases, and it be-

angle of the discharge mouthpiece : ol
Comes zero eforlsa disgharg-e mouthpiece hgv”:-%esa E;‘)h?s
angle of divergence of approximately 40 degrees.

: ; is probably due to
serease in the velocity head oo VEIES af the water ap-

the effect of smooth flow in t_he p‘]pe'rhe smooth flow
Proaches the discharge mouthpiece: of the velceity
allows the mouthpiece to recover more {ent flow exists;
head in the pipe than when a more e cent. in the
is increase anfounts to as much as 33 P .

mouthpiecz having a total
n area ratio of 1

ged short pipe, will re-
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case of the discharge mouthpicee having a total angle of
divergence of 10 degrees and an area ra:io of 1 to 2.

““While these conclusions are drawn from experiments
on the flow of water through a particular short pipe
having various entrance and discharge conditions, it is
felt that the results of the experiments are gpplicable in
a general way to a large variety of cases in engineering
practice where the contraction and expansion of a stream
of water occurs. A number of such cases are suggested
in the introduction.”’

PRODUCTION AND DISTRIBUTION OF ELEC-
TRICAL ENERGY IN ONTARIO UNDER
JURISDICTION OF POWER
CONTROLLER

Sir Henry L. Drayton, chairman of the Dominion Rail-
way Board, has been appointed ‘‘controller of the produc-
tion and distribution of electrical energy by companies
generating or distributing electrical energy in the province
of Ontario.”’ His duties as defined in the order-in-council
will be ‘‘to determine preferences and priorities in the
supply of such electrical energy to the end that a sufficient
supply shall be furnished to factories and users engaged,
directly or indirectly, in munition work or work for any of
the Allied governments, and also for municipal and public
utility requirements.’”’ He will also restrict the disposal
of electrical energy to users other than those before
mentioned until such preferences and priorities have been
first met. In the event of a dispute between a power
company and a customer coming within the preferred
class, the controller will fix the price at which electricity
is to be supplied.

Under the order-in-council, generating and distribut-
ing companies are required ‘‘to the fullest capacity of
their plant and equipment to supply such energy to users
thereof, entitled to preferences and priorities hereunder in
the quantities as when from time to time directed by the
controller.”” Any company neglecting or réfusing to com-
ply with an order of the controller will be liable to a
penalty not exceeding $5,000. Any manager of a com-
pany or any other person violating any order of the con-
troller will be liable to a fine of $5,000, or imprisonment
for a term not exceeding five years.

Sir Henry Drayton’s appointment follows his investi-
gation of a serious power shortage in Ontario disclosed

‘to the government by the Hydro-Electric Power Com-

mission. His report was considered by a sub-committee
of the Cabinet and was discussed at a conference between
the committee and Sir Adam Beck and representatives of
the power companies. At the conference the basis of an
order-in-cQuncil was agreed upon. That order recognized
the desirability of maintaining the supply of electricity for
munition plants on both sides of the international
boundary, some of which were complaining of shortages
of motive power. It also recognized the necessity of pro-
viding for the demand from municipal utilities.

Mr. John Murphy, who for ten years past has been
hydro-electric engineer for the Railway Commission and
the Department of Railways and Canals, is acting as
assistant to Sir Henry Drayton in connection with this

work.

-

The Queenstown Government Railways are the latest to
be the subject of an investigation. Messrs. M. Kirwan and
Arthur Cooper have been appointqd a commission for the pur-
pose of inquiring into and reporting on the administration.
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SAND-HAY-TAR EXPERIMENTAL ROAD

By John S. Crandell, B.S., C.E.

General Tarvia Department, Barrett Company.

NOTE.—| Sandy roads are more or less common throughout
Canada. The following account of experiments recently
carried out by the Wisconsin Highway Commission will, there-
fore, be of interest to many readers.—EDITOR. ]

N the counties of Wisconsin, near the town of Portage,
the soil is sandy. Practically no stone is to be found,
and gravel does not occur. What stone there is, is of

inferior quality and useless for road building. Traffic
cuts deep ruts in the sandy roads, cuts so deeply that a
motorist who is not a ‘‘sand driver”’ hopelessly stalls his
car in them. The roads do not gain by being dragged or
shaped up with a scraper, for within 24 hours after such
treatment, they are worse than ever.

The sand is of such grade that it is difficult to make
it stable with any usual treatment. After a heavy rain
much of it acts like quicksand. The farmers living along
these roads have occasionally strewn hay over the sand.
This forms a mat which lasts for a season and makes the
roads passable.

leaves the road nearly as bad as it was before.
Mr. A. R. Hirst, Wisconsin’s highway engineer, after
careful study of conditions, hit upon the plan of giving

Spreading, the Hay

the hay a treatment of tar which would preserve the hay,
and aid materially in forming the mat surface. To import
broken stone or gravel would be too expensive and if this
simple expedient of tarred hay works, it means a passable
road at slight cost.

On August 23rd, the writer accompanied Mr. H. ].

Kuelling, assistant highway engineer of Wisconsin, to .

Rio, where an experiment was made.

A road machine shaped the road up in the form of a
trough to hold the hay. The machine passed over the road
twice, cutting to the shape as shown. Hay was placed
loosely over the road for a depth of 5 to 6 inches.

Next, a half gallon of Tarvia “B”’ was spread uni-
formly over the hay. An examination of the hay
showed that the tar only lay on the top surface of
the hay and did not at first find its way down through
the mat. This was unexpected and caused doubt as to
the preservative value of the tar, which doubt however
was dissipated as will be described later.

Another layer of hay was next applied about the same
thickness as before. This was given a half gallon of tar
and then the road was lightly sanded. Traffic was ad-

But the hay eventually grinds up and

Volume 33.

mitted immediately and did not become bespattered
with tar.

The day was a very cool one, and a high wind was
blowing. The work went forward rapidly and no trouble
was had with the hay blowing away, despite the wind.

Straw Spread Ready for Application of Tar

The experiment was laid out as follows: “A” 4zo ft.
of marsh hay treated as described above; “B”’ 350 ft. of
rye straw treated as described above; ‘‘C’’ 200 ft. of
marsh hay untreated; ““D”’ 200 ft. of rye straw untreated.
The untreated sections were for comparative purposes.
Later, a short stretch with a one-coat tar treatment was
built.

On September 29th, five weeks later, the writer €x-
amined the road. The untreated sections presented a
yielding, springy surface. That section built of straw
showed the straw to be broken up into small bits that the
wind could scatter. The hay section was very much
better, for this marsh hay is tough and wiry. The treated
section of straw was only fair, but the treated section of
hay was in excellent condition. A thorough examination
showed that the tar had penetrated to the sand base, com-
pletely covering it and entering into the top one-half inch-
The hay was entirely coated with tar and was uniformly
black, as though it had been dipped in a tar barrel.
Traffic had matted ' the hay into a mattress about
one inch thick, and both auto traffic and horse-drawn
vehicles found a satisfactory surface over which to travel:

Applying Tar to Straw; First Application

The residents along the road seemed well satisfied with
the results. :
The mat, a portion of which was cut out for examind-
tion, was tough and compact. With more traffic, it 1*
probable a nearly waterproof surface will be formed.
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The one-treatment section spoken of above was not
in as good condition as the whole-tr?atment section, nor
was the hay so thoroughly covered with and preserved by
the tar. The second coat of tar seemed to be necessary.

The method of construction is so simple and the ap-
Paratus needed so slight that any community with like
conditions can readily construct their OWn roads.

There is every indication that with subsequen? ye_arly
treatments a ded road for light traffic can be maintained
at a trifling cost.

CONCRETE IN SEA WATER

Messrs. R. L. Wigg and L. R. Ferguson haye carried
out some very interesting experiments bearing upon
the effect of sea water on concrete. They have
found, among other things, that thfa character olf th?
Workmanship has an important bearing on the ability o
concrete to resist the action of sea water. Only cont-rai:ci
tors of ekperience, employing competent-men:ﬂishtl)g
undertake important work in sea water. The di bcu ttl}?S
usually encountered cannot be overcome by any but the
best of organizations thoroughly equipped with the neces-
Sary tools and machinery.

Tight Forms are Absolutely Essential

The methods to be followed in sea-water Conf rtelfz
Work depend in certain details upon it AoRHE and
Structure, as this governs the rigor of the chmatxlc o
Sea action, and also upon the particular design em%f)}’ ;
this, too, being governed considerably by the con ltlon1
to which the st?'ucture will be subjected. Certain genera
Principles can be followed, however.

The forms should ‘always be made
age of the concrete will be prevented.
the low-water line this is just as true

he best under-water work is securefi t?y B nd at
dam ang building in the dry, but this 1s expenswlf a gk
times impossible. When the bottom of the Worf <l>sm the
depth helow water which prevents its bvel'.’g seenthl' forms
Surface, the services of a diver are essential, for ':i]tness
must bhe carefully examined to insure Lt tlbed eo%
Le&kage is most Vlike]y to occur around the bottom 2 fases
the forms where they rest on the ground. In Isuf(i-om %
the washing of the tide carries away spe m(')rgarre readily
Concrete, Jeaving honeyco‘mbed sections whic TahiS inEnig
Cut away as soon as the fofms are I emoved-e and settle-
Mines the supporting parts of the 'St{ucm,,r and effective
ment and cracking result. A very s1mrpll~ofathe R
Method of prevenﬁng the trouble 15 tO ﬁ%b s filled with
around the hottom edge of the forms with bag

Sand, or better still, bags of concrete.

& popular form of consuucrio?)dw iles cut off at or
teredo are not found is that of wood PH=

. T wood platform
o.2r the low-water line and supportm%‘e?e wall,  Where

tight, so that leak-

For work below
as for that above.
ting a coffer-

here limnoria and

On which rests a gmvity-section conc is not unusual to
g}“s type of structure has been l'lsfed ;;ted. This is due
nd the Jower outside edge disinte® e form and

largely to the fact that the joint between Hhe 166

+ made tight.

¢ platform on which the wall rested ‘Y-iidn?;htzn the S

¢ bottom layer of concrete 15 depos! r, is frequently

rops to the lowest point. ThiS: how:;:: ‘water rises to
but fittle below the platform,

been placed.
at eleyation shortly after th edge of the front
f there ig any leakage along the bottom edg’

Y “1-aly to have the
Orm the fresh, soft concrete 18 very likely t
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mortar washed from it along this section. This results
in a porous mass which is readily attacked.

The bottom joint, however, is not the only one which
should be tight. They should all be tight. It is advis-
able to use lumber surfaced on the edges and inside face;
and in some instances where the wash of water is severe,
tongued and grooved material should be used. Smooth-
ness of the exposed face of the concrete assists materially
in resisting sea-water attack, and this cannot be secured
unless forms are carefully made of surfaced lumber.

If the forms are oiled, and this is preferable,.a mineral
oil should be used. Practically any kind of mineral oil
is suitable, and cylinder oil has been much employed.
Two or three applications of kerosene serve better than
cylinder oil in preventing the sticking of concrete, and
this has the added advantage of not staining.

Correct Proportions and Thorough Mixing Essential

After the materials are selected the concrete must be
proportioned to secure the maximum density. Density
and strength are closely related and generally the con-
crete with the greatest density will possess the most
strength—that is, when made from given ingredients.

The amount of water used in mixing is of even greater
importance, perhaps, than the proportioning of the con-
crete. This is particularly true for sea-water work. If
too little water is used the concrete is porous and the
surface lacks smoothness and density ; if too much is used
the concrete is also ‘porous and the surface chalky and
weak. The proper consistency is one just dry enough to
permit of light tamping but not so dry as to require any
effort to bring water to the surface.

The amount of water used in mixing concrete exposed
to sea water action has a most important bearing upon
the durability of the structure. Either too dry or too wet
a consistency will cause failure. A medium consistency
must be used if permanency is to bz secured under severe
exposure conditions.

The effect of thoroughness of mixing upon the quality
of the concrete warrants more consideration. Up to a
certain point there is a rapid and consistent increase in
the strength of concrete with the thoroughness of mixing.
The amount required to give the best results is dependent
upon the conditions, such as type of mixer, proportions,
consistency and character of materials.

A 'better quality of concrete at less cost can be secured
by omitting a considerable part of the cement and in-
creasing the thoroughness of mixing. ‘

Concrete Must Be Properly Placed

After the concrete is mixed comes the placing it in
the forms. In this, especially, more difficulties are en-
countered in sea-water work than in land structures, and
yet only the best quality of work will be permanent.

Unless a cofferdam is built and the concrete placed in
the dry, either a tremie or a bottom-dump bucket is used.
Both methods have proved successful, although the tremie
is preferable if correctly operated. This, however, is far
from a simple thing to do. Contrary to the supposition
of many contractors, the concrete cannot be forced up
above the bottom edge of the tremie for more than a few
inches, even when the pipe is long and kept full. In order
to start the flow the bottom of the tremie must be raised

_slightly so that the lateral movement of the concrete re-

strained- by friction is permitted. As soon as the con-
crete starts to move it tends to discharge rapidly, owing
to the combined hydrostatic and velocity head, and this
frequently results in the loss of the charge—for a very
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nice balarce must bz maintained in order to control the
rap.dity with which the concrete leaves the pipe.

Of course, a tremie should always be plugged when
first charged ; otherwise a layer of separated stone, sand
and cement mixed with laitance will be deposited in the
bottom of the forms, or a seam of such material made in
the structure.

- The bottom-dump bucket method possesses the disad-
vantage of permitting at least a slight settlement of the
concrete through water and the precipitation of a small
amount of magnesia on the surface of each batch. This
will cause some laitance to permeate the mass, and may
also cause some segregation. As with the tremie, suc-
cessful results can be obtained only by the exercise of
extreme care.

If the work below the low-water line is carried on in-
termittently trouble may occur unless particular pre-
cautions are observed thoroughly to clean the surface of

the concrete previously deposited before the placing of

concrete is resumed.

Construction Seams Must Be Prevented

For the work above the low-water line every precau-
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tion should be taken to prevent the formation of con- :

struction seams of laitance. If the tide rises and covers
the section before completion of the work the surface of
the concrete should be thoroughly cleaned by scrubbing
with a stiff broom and washing with a hose before re-
sumption of concreting.

The simplest way to prevent disintegration at con-
struction seams is to not have any such seams. If the
work is done in short sections bulkheaded between the
forms the concrete can be brought up faster than the tide
rises. :

BREAKS IN WATER MAINS*

By S. E. Killam
Superintendent, Pipe Lines and Reservoirs, Metropolitan
Waterworks, Boston, Mass.

BREAKS in water mains, their causes, and means of
preventing same, is a subject which is growing in

interest to waterworks officials, especially officials
responsible for the supplies to thickly populated districts.
The fact that it is always unknown when one of ‘these
breaks will occur is acknowledged by all engineers and
superintendents having responsible charge of the water
supplies as the most trying part of the maintenance of the
waterworks system. {

The purpose of this paper is to give an account of the
breaks which have occurred in connection with the supply
of water to Boston, Mass., and the surrounding towns,
~known as the Metropolitan Water District, since the
works were put in operation, January 1, 1898.

The area of the Metropol'tan Water District is 174.8
square miles, and the popula‘ion as supplied, July 1st,
1916, is estimated as 1,190,220.

Water is distributed to the several cities and towns
through 122.22 miles of pipes from 6o ins. to 10 ins. in
diameter. Connected with these mains there are 516
valves for controlling the flow of the water, and 59 Ven-
turi meters of sizes varying from 6 ins. to 48 ins., by
means of which a continuous record is kept of the quantity
of water used in each of the eighteen municipalities sup-
plied with water.

*Abstract of paper read before the

o1 New England Water
Works Association.
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With the exception of a 3o-in. wrought-iron cement-
lined pipe Line, 11,200 ft. long, a 10-in. calomine pipe line
3,140 ft. long, and a few short lengths of steel pipe, all the
distributing pipes belonging to the Metropolitan Works
are made of cast iron. :

The distribution system in the several cities and towns
which are supplied with water from the Metropolitan
works contain 1,732.85 miles of pipe, 176,236 services,
and 16,928 fire hydrants.

Every precaution was taken in the construction of the
works to see that the pipes were properly inspected as to
quality of material, workmanship, and coating at the
foundry. The pipes were again inspected as they were
delivered at the various pipe yards for imperfections and
cracks. The pipe lines were laid under the direction of
engineers and inspectors especially qualified for this work.
Instructions were given to see that the trench was properly
excavated, especially in a rock cut, where there is great
danger of breaks occurring if all projecting points of the
rock are not removed to a sufficient depth to allow a slight
settlement of the pipe after it has been laid.

Of the twenty-five breaks that have occurred on the
Metropolitan Waterworks system since January 1st, 1898,
seven have been on pipes of existing works that were
taken as part of the system.. Thirteen of these breaks
were due to settlement of the pipe on to a rigid support
which supported the pipe at only one point. Five breaks
were due to cracked pipe, two to blasting, one to a water
hammer caused by a pressure regulator, one to a spud of
a dredge being dropped on to the pipe, one to a dredge
pulling a pipe apart, one to a blow-out in a cement line,
and one, cause unknown.

Examination shows that thirteen of the breaks have
been probably due to a slight settlement of the cast-iron
pipe on to something solid, which emphasizes the fact
that it is necessary to see that the rock is excavated to a
sufficient depth to allow a slight settlement of the pipe
after it has been laid. It also emphasizes the fact that
great care must be taken in maintaining a line to prevent
other structures being erected under the main so that
there will be sufficient clearance to allow a slight settle-
ment. The writer has always found public ‘service cor-
porations willing to use due care when the situation was
fully explained to them, but has always insisted that all
work, where any structure was to pass under the Metro-
politan mains, should be inspected while the work was in
progress.

The Canadian Monthly Building Review says: ‘‘New
building holds up well in eastern Canada. During the first
nine months of 1017 the returns from 19 cities in Ontario in-
creased $571,827 over the corresponding period last vear. In
Quebec the gain in five cities totalled $464,507, and in three
cities in the Maritime Provinces $124,580.”

The reconstruction of the Yokohama pier, which has been
in progress for the past six vears, has been completed. The
pier is now 1,200 ft. long and 138 ft. wide, and the depth,
alongside, which was formerly only 26 ft. at low water spring
tides, has been increased to 35 ft., providing adequate ac-
commodation for the largest steamers engaged in the Pacifi¢
passenger trade. Two large double-storied sheds have been
provided.

Chrome ore or chromite production in the United States
in 1916 exceeded all previous records. More than 47,000 tons
was mined and sold, against only 255 tons in 1915,'acco_rd'
ing to the United States Geological Survey. In the Pacific
Coast states, particularly California, the increased output has
been remarkable. In Oregon the production was more than
3,000 tons last year, while in California it was nearly 44,000
tons. Tt is evident that for some time fto come Californid
will - furnish the chief domestic supply with the output from
some deposits expected to exceed this vear that of 1916.

\
%
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MODERN PRACTICE IN WOOD-STAVE PIPE
DESIGN AND SUGGESTIONS FOR
STANDARD SPECIFICATIONS

N the Proceedings of the American Society of Civil
Engineers for August, 1917, a paper on this subject,
by |. F. Partridge, Jun.Am.Soc.C.E., was printed.
The following discussion of Mr. Partridges paper, by

O. P. M. Goss Assoc.M.Am.Soc.C.E., and W. H.. R
; Proceedings

f Civil Engineers, September,

Ol 1he american Society ©
1917, will doubtless interest many readers. ith
O. P. M. Goss: The writer has read this paper wi

considerable inverest. It contains some very mteres'tmg
p in the right

suggestions, and is believed to be a ste g
direction, at least in so far as it suggests the staﬂndar liz-
ing of specifications covering the design and construction
of wood-stave pipe. This subject, however, is Very im-
portant and should receive thorougg consideration before
any definite specification is approved. )
Y,l here areI? for example,P certain statements m1 th((:
Paper which are not based on the natura} leilw‘s underlying
the most approved use of wood. In qﬂermg the follo::;
ing comments for consideration, the writer l_1as endegvor
to set forth certain facts which cannot be ignored in the
general discussion of wood-stave pipe N
On page 565 of the April, 1917, Proceedmgsta?és?he
American Society of Civil Engineers the apthO{ s ssii:)le
“Fir and pine are pitchy Wood§, and it 1s 1m1}:l)0 g
to obtain commercial run lumber without sap, pclit_(t:io,ng o
Seams, pitch pockets, and kn0t§. Under co; ;ven e
Partial saturation, this lumber will not last, an ;deteriora-
saturation, the pitch and sap will be the cause 0 S
tion. Most failures are attributable O this fact. o
are conditions under which fir or pine will have a long It

and give perfect satisfaction.”’ 7 :

P?tch goes not in any way cause the det%wsratlx;zr;e(;i
timber. Tests of recent date, made at the U.S. resin
Service Laboratory’. indicate that wood ccrn’calmtr}llz‘gn ey
deteriorates a little less rapidly, on the average, t42 uota-
which is free from this substance. The followxn,tiqU
tion is taken from a recent report 1§sued o .t .e ;
Forest Products Laboratory, at Madison, Wis. :

e R
‘““Relation of Resin to Str-eng.tl.u and Durabxi:'?é. u;)?oe:
on the effect of resin on durability were wor

; e results, when con-
[ ool o d‘};:liility cla;ses, indicate

. . . +and to be directly cor-
ol dteensing RO A terlIndividual blocks do

related with increased durability. gl
nOt necessarily bear out this relation, showing that there
are other factors involved.” ; :
: : er:
The following quotation is from page 5_67 o.f thi pif: 0y
“The cases of redwood pipe already cited illustra

round
adaptability, whether laid on £ Sm:ace (;f st';fc: ri!;:':hes,
Partly or completely buried, or run ¢ r'fc)}l:gche\soil humus.
Or tropical swamps in direct contact Wb T T nd alter-
irect exposure to the rays of the d'eserf ‘siséd intermit-
Nate wetting and drying when the pipe 15 b e Bceacy.)
tently in irrigation systems, do not lessep B g R
The writer cannot see how any On‘f‘zz;n ate wetting
broad statement, and particularly o 't;:;g in irriga-
and drying when the pipe is u‘s-ed oS Ay ain, tests
tion systems’’ does not lessen Its eﬂiClerécy'tvs I%abo;'ator)’
made recently at the U.S. Forest o under adverse
indicate that all woods are subject t© deca();od engineering
conditions. It could only be considered & d to make
ch would tend to

When conditions are revented whi ifornia
any wood less durabrl)e- Heartwood from the Cali a
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big trees, at the end of a 12-month test, showed a loss in
weight of 35.1 per cent., due to deterioration. This wood
is not the same as redwood, but is similar, and is used
here in the absence of similar data for redwood. Western
red cedar, an unusually durable wood, under similar con-
ditions, showed a loss of 21.3 per cent., but it is reported
that the samples were too wet to give a fair test, which -
indicates that 21.3 per cent. loss is lower than a fair test
would have shown. Port Orford cedar, readily conceded
to be one of the most durable woods, showed a loss of
22.6 per cent., which, again, is lower than the value would
have been had the specimens been less saturated. Douglas
fir showed a loss of 28.1 per cent.; according to these
tests. Deterioration, in this case, also, was somewhat "
retarded by an excess of moisture. These results show
that the most durable woods are likely to decay if sub-
jected to adverse conditions. Due to this fact, no wood
pipe, regardless of the species from which the staves are
made, should be laid under unfavorable conditions with-
out taking practical precautions against decay of the
wood fibre.

On page 570 the author (Mr. Partridge) states:

“Fir and pine, being hard woods compared with red-
wood, and being coarse-grained, having wide rings of
hard and soft wood, enter the classification of woods
giving excessive percolation, with slow and incomplete
penetration. This is caused by the water passing rapidly
through the soft summer wood, appearing in drops on the
outer surface of the pipe, and of penetrating but slowly,
and often through only a fraction of a stave, along the-
hard winter rings. The result is a stave showing percola-
tion and incomplete penetration at alternate points
throughout its cross-section.’ ‘

Douglas fir, as a matter of fact, is one of the most
difficult woods to penetrate with a liquid, and, in this re-
spect, might about as well be classed with metal as with
pine. In creosoting timber, throughout the United
States, there has seldom if ever been found a wood which
has required so much scientific study to secure thoroughly
satisfactory impregnation as has been the case with
Douglas fir. In the treatment of ties of this wood, it is
highly desirable to perforate the sides of each tie with
fine holes, uniformly spaced, in order to get an effective
injection of creosote oil. :

It is usually specified that pipe staves of Douglas fir
shall be practically free from all defects, which means that
this stock must not be cut from the centre of the log, .
which usually contains most of the knots and other de-
fects. Due to this fact, the staves are cut from the fine-
grained material found on the outer portion of the large
fir logs, and not from the coarse-grained material, which -
is almost always confined to the centre portions of the.
tree.

In the selection of pipe staves, care is taken to elimi-
nate coarse-grained material. No difficulty whatever is
experienced in eliminating practically all the sap wood,
and, in pipe properly manufactured, the sap is never
allowed to occur on the outer portion of the stave. Sap
is not considered a defect on the inner portion, in a line
which is in continuous service, because of the fact that,
under this condition, it is always thoroughly saturated.

In Douglas fir staves of medium and fine growth, the
summer and spring wood bands of the annual ring are so
close together that if either is thoroughly saturated the
adjacent one must also be wet.

The soft portion of the annual ring of redwood is more
porous than the corresponding part of Douglas fir, as
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shown by Figs. 1 and 2. Redwood holds a natural
moisture content of about 8o per cent. and the normal
moisture content of Douglas fir is 33 per cent. based on
the dry weight of the wood in both cases. These facts
indicate a greater porosity in redwood than in Douglas
fir. As a matter of practice, however, neither of these
woods is justly subject to criticism from the standpoint of
excessive percolation.

The author refers to the ‘‘soft summer wood and hard
winter rings.”” Technically, the summer wood is the hard

Fig. 1.—Cross-section, Douglas Fir, Showing Cell
Structure (20 ins. Diameter).
A—Summer Wood B—Spring Wood

part of the annual ring, and is formed during the dry
period of the tree’s growth; that is, through the late sum-
mer and early fall. The soft or porous portion of the
annual ring is the spring wood, and is formed in the early
spring and summer, when moisture in the soil is abundant
and the growing rate of the tree is most rapid.

On page 571 the author states:

““The lumber, therefore, should be perfectly dry before
being used. It should be dried by the natural or air-
drying process, not by the forced or kiln-drying process.
By air-drying only, is perfect, sound, strong lumber
obtained. Kiln-drying makes brittle and lifeless lumber.
Air-drying requires time, and, as lumber should be sea-
soned for at least a year for the best construction, a large
stock of it should be available at all times.”’

As a matter of fact, better results may be secured by
correct methods of kiln-drying Douglas fir lumber than
by air-seasoning it. Like any other process of manufac-
ture, kiln-drying has its successes and failures. With a
fundamental knowledge of wood and of the law governing
successful kiln-drying, entirely satisfactory results are
now obtained. It is possible to kiln-dry Douglas fir
staves in such a way as to leave them in perfect condition
for use. This kiln-drving may be, and is, done to-day
SO as to produce faultless lumber with its full original

- strength, in fact, much more than its original green

strength, as it comes from the kiln.

Small specimens of long-leaf pine, 3 by 3 in. in
cross-section, air-dried for 08 days and re-soaked in water
for 47 days, showed a crushing strength of 2,213 Ibs. The
same material (matched pieces) after being kiln-dried 35
days and re-soaked in water 63 days exhibited 2,268 Ibs.
Air-dried, re-soaked specimens of red spruce, handled in
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exactly the same way, showed a strength of 1,553 Ibs.,
and for the kiln-dried, re-soaked, 1,606 Ibs. Chestnut
was also used in this test, and exhibited 1,482 lbs. for the
air-dried, re-soaked, and 1,573 lbs. for the kiln-dried as
the drying does not injure the strength of the wood, as
compared to air-seasoning; and it must be remembered
that these tests were made on specimens which were
water-soaked after being kiln-dried and air-dried, which -
makes the tests particularly applicable to pipe staves in
service. :
Mr. H. D. Tiemann, of the U.S. Forest Products -

Laboratory, one of the best versed men in the United

States on the theory of kiln drying lumber, states:

““While aid-drying is undoubtedly the safest method,
the process is ordinarily so slow, requiring a year or
longer, according to species and size, that forced ‘arti-
ficial’ drying becomes a business necessity. Moreover, -
air-drying is by no means always to be preferred to kiln-
drying from the standppint of the quality of the product.’’

Douglas fir has considerable advantage over redwood
in strength in compression across the grain. The average
strength of these woods is 570 Ibs. per square inch for .
Douglas fir and 525 Ibs. for redwood. These figures show
redwood to be approximately 92 per cent. as strong in
side bearing as Douglas fir.

The author states: ‘‘For permanent .work, redwood
should be selected, or-fir or pine of high-grade staves kept
saturated and well painted.”’

It would be inviting trouble not to apply the clause
“‘kept saturated and well painted”’ to redwood, as well as
to fir and pine. Tt is the weak points in a wood pipe that
cause the trouble, and in good engineering these weak
points should be eliminated by proper means. Wood
staves used under low heads or under intermittent service
should be creosoted by the pressure process. If, for any
reason, this is impossible, a brush treatment with hot
creosote, or carbolineum, should be applied to the edges
and ends of the staves, and also to the entire outer portion

Fig. 2,—Cross-section, Redwood, Showing Cell
Structure (20 ins. Diameter)
A—Summer Wood B—Spring Wood

of the pipe line. This treatment should be followed with
a hot asphalt or tar coating thoroughly applied.

The West Coast Lumbermen’s Association recently
completed some strength tests on staves which had been
creosoted by this mild-temperature method of treatment.
Twelve Douglas fir staves were selected, which were €n=
tirely free from sap wood, and twelve other staves wer¢
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chosen as nearly like the first group as p0551b1§(,)dexc;pli
that they contained various quantities of vsap.\:j' A sec-
these staves were 6 ft. long, and were kiln-dried. d re-
tion 1 ft. long was cut off the end Of o a? ch
tained for a control test.. The remaining portlonfsﬁ e'f‘n

of the twenty-four staves were treated 1n erioren e

manner :

(]
i il for 4 hours at 170

Th 7 armed in creosote oil for 4 :
e e oximately 100 lbs. per

Fahr. and pressed from o to appr :
25e1d 7 § . of oil
Square inch, until they had received about 16 Ibs
per cubic foot.

The oil was then heated from 170t

: , our.

hours, and held at this latter temperature for 1 h
Staves were then removed. .

: ; se O
_ The final heating bath was for the ?urpo e
Ing the surplus oil and cleaning the stave.

Table I.—Band Bearing Test on D°“g'“3 Ii:xinrvsvt:t‘;ers'
Natural and Creosoted. Staves Soake

One Month Before Test
padsels

o 230° Fahr. in 3
The

f remov-

oY e ~ |
PRESS A SECTION,
ps, REQUIRED TO INTO |
é‘?g?;: TO:S}’;F BANDS OF VAF'gOui:I;A‘?OETg:' ARSI
TO A BEARING OF | Aver-
THE STAVE FEme T ;ge
— ? or
Condition of 0.497 in 0.625in. |
. i .47 1 |
o [)o'.'93 te Dﬁif-%?el::{r Diameter, | ‘Diameer. [ oo
iameter. 3 RN
b7 1© Q° ‘
60° | 900 | 600 | 90° 60° 91° 61/
k_—///’/

Staves Containing Sapwocd. R T

— Rt e B P
il . legos |13 |59
Natural 166 |sn |28 |4%8|507 | 1400 5% |iess |76
Treated ... ... 171 [4141 250 [518 |620 j1° sk
Treated, 'in. per- 1223 1221 ] 1244 124.
centage of na. | 103.1| 1116 [ 114.7 | 114.4 | 122
tural ... . b A i il i tat)
s L B
RN T R
Staves All Heartwood. T aniAat
BIENTRI0, 2l -
b LR e DR U L L 08
1572 (7
Naturaj 106 |4s0 |267 | 574 [592 |1 EU G0 | 5o |86
. Feated .....0 .l |20 |s31 | 482 |718 |79 s | 1229 12058
Treated, in per- 42| 127.0| 1286 123 2 2
tentage of na- || 107.1|115.5| 124.4 | 124
MEal.. ..l - e N e e

excess

After this treatment, the VYere tf}::i f;g:;ed in a

9f 0il and easy to handle. They wered all were soaked

Water tank with the untreated pieces, b | and creosoted

for about 30 days. Then both the ﬂ?f“i‘ test. ~In mak-

Staves were subjected to a band prebbuused as shown in

Ing this test, four sizes of bands werecr an;i was pressed
Table I. Egch band was 3.35 ias- 1008

in a direc-
g of the band, in @
'0to the stave, for the entire lengt? the wood, until it was

tion perpendicular to the grain © 60 and go° of the arc.
€mbedded over an area equal.tO i f compression are
The loads required to cause this dept (1)and treated, was
Shown in Table I. Each stave, ”atu;asize. The results
Subjected to tests with bands of €ac

Oow 11
? av all heartwood as we
Sh Clearly that Creosoted staves of a L s 5

as those of mixed heartwood and sap ‘;Vd from the test of
Values even greater than those Obta'mlarly significant, as
Datural wood. The results are P ssible the actual
the test approaches about as Clqsely- assgzzice. The creo-
ondition of staves in a PiPe lmelfﬂ'htly higher strength
Soted staves uniformly show 2 § lgder the same condi-
than the untreated staves Siniae ur11 rly the fact that it
tions, These results demonstrate ¢ eia\}rles. and retain all
IS possible to creosote Douglas T sindicate clearly the
their original strength. They als:l) in staves which are
Practicability of permitting Sap w00

staves
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to be creosoted. In the staves tested, the penetration of
the creosote oil in the sap wood was very complete in
CVEry case.

W. H. R. Nimmo: The writer, having had occasion
to deal with numerous lines of wood pipe, especially of
the machine-banded type, for town water suppl.es, has
been much interested in this papér. Wood p.pes as used
in Tasmania, whether of the continuous-stave or machine-
banded type, are almost always constructed of fir,. known
locally as Oregon fir. Although some engineers are fully
aware of the superiority of redwood, yet, owing to its
greater cost, pipes of this timber cannot be obtained from
stock, and it is necessary to have them manufactured
especially for each job. In the smaller sizes, up to about
6 ins., redwood pipes cannot usually compete with cast
iron or reinforced concrete. This State possesses some
fine timbers, which may possibly prove superior to red-
wood, yet, at the present time, owing to lack of a sound
forest policy, they cannot be obtamned as cheaply as
Oregon fir.

Machine-banded pipes; after receiving a first coating
of bituminous composition, are usually wound spirally
with a strip of Hessian, and are then given a second coat-
ing of composition and rolled in sawdust. The Hessian
covering and second coating increases the cost slightly,
and is omitted in some cases.

If galvanized wire of good quality is used, a factor of
safety of four against breaking is considered sufficient.
In computing the stress on the winding, the question
arises as to the exact diameter of the pipe to be used. In :
a wood pipe, which is saturated, the joints between the
staves must contain water under pressure, and in design-
ing such pipes, the writer assumes that the pressure varies
uniformly from the full pressure at the inner surface to
zero at the outer surface, and the mean diameter of the
pipe is used in computing the stress in the wire. This is
a matter of no importance in a large pipe, but, in small
sizes, its effect on the size of the wire is appreciable. The
writer has not seen the question dealt with by any
authority.

In the case of continuous-stave pipe, the design of
shoes has not always received sufficient attention. A type
of shoe is sometimes used in which the tension of the two -
ends of the band are not in the same vertical plane, thus
adding a horizontal bending stress to the direct tensile
stress in the bands near the shoe.

A combination of inserted joints with a collar is now
generally used on machine-banded pipes, and has been
found to be fairly satisfactory. :

The increase in shipping weight due to the coating
may not be of great importance. Freight by sea is
usually charged by measurement, and special rates by rail
can frequently be obtained for complete carloads. The
smaller freight and handling charges on wood pipe, as
compared with other kinds of pipe, however, are often the
determining factors in its selection.

In all specifications for machine-banded pipes a clause
should be inserted requiring each pipe to be clearly
branded with letters indicating the job, and figures indi-
cating the head for which it is intended. The writer

knows of cases where pipes intended to be laid near the

intakerof a line, under a low pressure, have been care--
lessly laid in places where the pressure was comparatively
high, resulting in considerable trouble in maintenance.

Anthracite beds have been discovered in the Alps at
Chiappera, the last ‘‘borough” close to the border on the
way from Ttaly into France.
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LOCOMOTIVE DESIGN AND CONSTRUCTION
FROM A MAINTENANCE STANDPOINT*

By W. H. Winterrowd
Assistant to Chief Mechanical Engineer, Canadian Pacific
Railway.

T is a question if there has ever existed a locomotive
A house foreman who has not, at some time or other,

had the feeling that if some part of a locomotive had
been designed a little differently, he could make repairs
quicker, easier, and at less expense. While in many in-
stances he may have been justified in this feeling, there
are, however, cases influenced by other factors which may
have been of greater importance from the standpoint of
ultimate economy of operation.

The type and size of a locomotive have an important
bearing on certain details of design. A discussion of the
factors relating to the selection of the desired type and
size is far beyond the scope of this paper, as it would
involve a thorough consideration of the economics of rail-
way operation. Some of these factors, usually considered
from the standpoint of both present and future, are
grades, track curvature, .train speeds, train resistances,

kind and nature of business, size and type of existing loco-

motives, transportation expenses, maintenance of equip-
ment, and physical conditions, such as clearances, bridges,

~ turntables, locomotive houses, repair shops, terminal and

water facilities, etc. Occasionally certain of these factors
may be such that some detail of the resulting design,
while undesirable from a maintenance standpoint, is un-
avoidable. However, the majority of locomotive details
are free from other than purely local restrictions and may
be designed almost entirely from a maintenance stand-
point. ,

It should not be inferred from what follows that me-
chanical and operating men, as well as Jlocomotive
builders, have not given a great deal of consideration to
the points mentioned. Very many locomotives in service
to-day bear witness of such consideration.  However,
there are at present justifiable reasons for emphasizing
and reviewing the importance of locomotive design from
a maintenance standpoint. To-day, under changed con-
ditions, the railways are being called upon to render
greater' service than ever before. But little new equip-
ment is available other than that which the railways may
build in their own shops. Repair shops are being worked
to capacity. Skilled railway mechanics are scarce.
Material of all kinds is difficult to obtain. All of which
means that maximum service must be obtained from every
bit of existing equipment. It is, therefore, essential to
consider every legitimate means whereby the out-of-
service period of a locomotive may be decreased and the
in-service period increased. All new locomotives should
be constructed to give maximum service with minimum
maintenance. All locomotives being rebuilt, or mod-
ernized, should be turned out of the shops prepared to
give similar results. Any improvement that can be made
to any locomotive, new, modernized, or under repairs,

.which will result in increased service, increascd efficiency,
~or decreased maintenance, will help to increase the

capacity of the railways. The following covers briefly a
few of the points worthy of consideration :

Boiler.—It is hardly necessary to state that a well-
designed boiler of ample capacity is easicr and cheaper to
maintain than one of smaller capacity and which has to
be forced continually. = The importance of ample capacity

*Paper read before the Canadian Railway Club.

‘tive capacity.

Volume 33.

can scarcely be overemphasized, either from a main-
tenance or operating standpoint.  Within its limits of
weight and size, a boiler should be designed to have a
capacity as large as possible, consistent with other gov-
erning factors. In this connection the valves of the super-
heater, the brick arch, and the feed water heater are un-
questionable. These values have been practically demon-
strated from the standpoint of economy as well as locomo-
The maintenance of locomotive boilers is
an important factor, the greatest difficulties being leaky
flues, leaky mud rings, broken staybolts, and cracks in
firebox sheets.

Knowing that firebox heating surface does a great deal
more work per square foot than flue heating surface,
boiler capacity does not depend upon long flues. Short
flues are the easiest to maintain. Flue location and spac-
ing should be carefully considered, so as to permit easy
maintenance, proper distribution of stresses, with a mini-
mum amount of staying, and also to facilitate washing
out, particularly in bad water districts. Many failures
are frequently the resull of crowding in too many flues,
placing them too close to the heel of the flue sheet flange;
and the use of too small 1 bridge. The flue sheet flange
radius should be carefully cons‘dered in relation to the
flue layout. Too small a radius, with flues located close
to the heel, will not give as much flexibility as may be
desired and will make the top flues difficult to maintain.
Continued expanding of the flues will cause the sheet to
flow, often resulting in flange cracks. The Head on the
flues adjacent to the flanges should always rest on the flat
surface of the sheet and never on the curved inside sur-
face of the heel. With 21/ ins. or greater diameter flues
it is best that the width of bridges be not lzss than 34 in.
Assuming that these points have been taken into con-
sideration, it is important to see that the shop layerout
and driller follow the design. There have been cases
where a layerout has located flues incorrectly and also
added one or more. It is also important that flue sheet
holes be drilled the proper diameter as it is almost im-
possible to keep flues tight in holes that are too large.

The radii of door and back head sheet flanges should
be studied in relation to the staybolt stresses. A moder-
ately large back head sheet radius will reduce the stress
in outer rows of bolts by transferring a portion of the load
to the wrapper sheet. Too small a door opening radius
will frequently result in cracking of the sheet at this point
as provision is insufficient for expansion.

Mud ring cornérs of ample radius will be easy to con-
struct and maintain. Trouble due to small radius has, in
many instances, been overcome by electric/or acetylene
welding the bottom edges of the sheets at this point tO
the mud ring.

Flexible staybolts reduce staybolt breakage. A careful
investigation will indicate the zones of maximum staybolt
stress and sheet movement. In these zones the flexible
bolts will give good results and reduce staybolt renewals-

Washout plugs should be so located that all points of
the firebox and barrel can be easily reached with standard
washout equipment.

Grates should have sufficient air space, be free as
possible from dead spots, and be easy to remove. Where
certain kinds of fuel are used, properly designed dump
grates may be a means of reducing the time the engine
is on the ash pit. ”

As far as possible, all brackets, clamps, or. fittings ap-
plied on the boiler or firebox should be so located that
staybolts, rivets, or portion of caulking edges will b€
accessible with a minimum of labor.
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In connection with- the barrel ‘of the ‘boiler, points
Which may be mentioned are: throttle an'd dome arrange-
ment which will permit interior inspection of the‘b0.11er
without the removal of the standpipe€; also the elimina-
tion, as far as possible, of all small_studs. The latter
will apply equally to all parts of the b01ler'undelj pressure.

Expansion slides, instead of an expansion sheet, under
the front of the mud ring, will eliminate the mainténance
B considerable Rimber of bolsanl rivetss TEIoper Cors
Sideration of all other expansion sheets will further rf(:;luce
"l‘aintena‘nce of many bolts anhc)i1 rivets elzlmd tend to
eliminate the many resulting troubles as WEH

The front end,y or smoke box, should be ar.ralngedrlio
Permit of access to all parts with the least possible work.

Frames.—Frames should be of ample ?rOSS'SeCtlon
and well braced to hold them rigid. Maximum CrO'S‘i-
Section may be of little avail unless accompanied by sul-
ficient and properly located bracing.
i ilafdly seems necessary to m?ntlon
Valve gear located outside the frames >
has mgde possible better frame bracing, to say nothing g£
the advantages of easier inspection and mamtgnafnce <
the gear itsclf. As far as possible, bolt holes in TA =2
should not be located where stresses are greatest.'th 4o
Cylinder design will permit, a one-piece frame Wi eve(:g
tie splice seems desirable. Where large cylmdeliShPr i
the above arrangement, a One-pie.ce frame e\:;lt tign pin
fg‘_pth under the cylinders and hgvmg no reduc

ickness, will give excellent serviceé. ?

Ciylina;ers.—gThe advantages of outside steam ptl'[c))iS :;3
self-evident from the standpoint of both oonstn;cclcS L
Maintenance. Cylinders should h{ive saddle thar ¢
bolted together to prevent working: All our:nce A

€ing equal a double row of bolts is better 1nS !
a single row. Weakening grooves cut in cov :

i ; e : se of failure.
e r : : um in €ase
‘ epairs to a minim d be as low as

Motion.—All bearing pressures shoul : wear
Consistent with good practice in ord e red}? 012 fil:;irable
and resultant replacement. Ample pin ey oement Of
in order to obtain lateral stability: Affi"‘c’k cylinder
Motion and design of back steam chest an 3 Hmpad
Svers should be such that both valve stem a1 iI;s axles,
Packing will be easily accessible. F‘,llets f(i)llll tz a,re fre-
€tc., should be of ample radius. Small_ | 2 iston rod
BBttty factirs in. Tailure.: Wiere GOSN € 0L o )

sufficient length to permit piston ring T d will reduce
out the removal of the rod from the cross-hef‘l may be dis-
Maintenance cost. Rod bolts and wedglg?)dq s);muld be
Pensed with by the use of solid _bush'es.b os~s‘ib16 WAL

€signed and arranged SO tha: lltbr:?y 2
Move them with a minimum Of 1D%- = . ; all

The C.P.R.hhas found that knuckle Pm;iz;’:tz it:l:lg,

EXtension on the threaded end through v‘1,1ent insurance

at cotter can be placed have been ts. Valves of
Against the usual consequences sl 1\;8 parts and
light weight will reduce the load on all o

: joh-grade
: ) ection of high-grade,
Tesult in reduced maintenance. i and valve bushes,

Close-grained cast iron for cylindef es rod bushes, is
Piston heads and rings, and 1P o sed mileage ob-
More than warranted in view of the mcreain maintenance.
tainable and the corresponding deb(‘:reaief heat treated, or
f conditions permit the consideratitt U L rerially re-

The reduc-

be very
alloy steels, unbalanced forces may
to reduce maintenance

the advantages of a
_ The outside gear

: i rts.
‘uced by the use of light reclprocatmg pa
ton of such forces. will in turn ten

of p; )

Pins, bushings, etc. R
N Equalization.—Locomotives 3
O secure the most efficient guiding

pe equalized so a8
ho;i)dWer from both lead-

In this connection, -
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ing ard trailer trucks, or wheels. This involves the proper
distribution of weight and a means of keeping the proper
amounts on the various axles at all times. In general,

“the best results seem to be obtained by dividing the

equalizing system so that the division between the front
and back systems is as directly under the centre of gravity
of the locomotive as wheel base and other conditions will
permit. The spring gear and equalizing system should
receive particular attention when being erected and also
when being repaired. The tops of the driving boxes
should be milled out squarely and in a plane parallel with
the journal bearings. The equalizer and saddles should
be fitted to their seats squarely with the pin holes so that
the engine will ride squarely on her springs. and track
properly. The same will apply to the trailer truck
equalizers and spring rigging. Trailer trucks that do not
carry the back of the engine level are responsible for much
avoidable tire wear.

Spring and Brake Rigging.—The application of
bushes will facilitate and cheapen renewal of worn parts.
Hangers and their connections should be accessible and
easily removable. A driver brake'main fulcrum shaft in
two pieces of equal length, the outer ends supported in
bushed bearings integral with the main irames and the
central portion supported by a sleeve, will give more even
distribution of braking power and maximum accessibility
for repairs and adjustments. Brake cylinders, if at all
possible, should be located vertically, in order to reduce
packing wear and provide accessibility. Brake shoe
heads and hangers should be so constructed and hung
that shoes will swing clear of wheels when pressure is
released and permit easy application of new shoes. Safety
hangers should be provided to support and prevent sag-
ging of brake rods. The ratio of brake cylinder to brake
shoe pressure should be kept as low as consistent, and
should not exceed commonly accepted ratios. This will
insure that false travel will be kept to a minimum.

Piping.—The importance of ample clamping and pro-
vision for expansion cannot be overemphasized. Piping
should be as short as possible consistent with conditions.
Accessibility is of prime importance. Piping should be so
located that there is no obstruction of washout plugs,
arch tube covers, pads, etc. Where pipes pass through
the front of the cab, provision should be made for
clearance or for sleeve protection to prevent wearing or
cutting. The C.P.R. has found it a decided maintenance
economy to place lubricator piping from cab to cylinders,
etc., in a slightly larger wrought iron pipe where the feeds
pass beneath the jacket and lagging. By this.means the
feed pipes can be removed or applied without the necessity
or removing any outside covering. Air brake and steam
piping should drain properly and contain no traps in
which water can accumulate and freeze. It is desirable
that pipes from the sand dome be as nearly vertical as
possible. the bottom ends being securely clamped in align-
ment with the rail. ‘

Miscellaneous.—Ash pans should be as simple as
possible, and the sides should have sufficient slope to pre-
vent the accumulation of ash under the grates. Swing
doors can be suspended so that their own weight helps
to keep them closed. This results in less strain on the
door operating rigging.

Easy inspection and maintenance results from placing
main reservoirs in an accessible location. Where this is
impossible, and drain cocks are hard to reach, an ex-
tension handle, the end of which is. easily accessible,
makes the reservoir easy to drain.
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Removable liners on- locomotive and tender truck
pedestals- makes it easy to take up wear and reduce
pedestal renewals. To prevent rapid wear between wheel
hub liner face and driving box sufficient provision for
lubrication should be made.

. Shoes and wedges should be so designed that wear
can be easily reduced and wedges kept in their proper
place with a minimum of labor. Improperly maintained
shoes and wedges soon result in increased maintenance of
boxes, rods, pins, etc.

Pilots made of scrap boiler flues cost less to maintain
than those of wood.

All oiling points should be made as accessible as
possible. Handholds or small steps, properly located, to
make some oiling points accessible, will soon pay for
themselves. Lubricator chokes should be placed in proper
position and located as near to the cylinder, or. 'steam
chest, as possible. Proper inspection and maintenance
of chokes has been found the key to many lubrication
troubles. The lccation of the lubricator in the cab where
the feeds may easily be seen and adjusted will result in
better lubrication. When located close to the front of
the cab, or where the light is poor, proper adjustment is
exceedingly difficult.

Four-pane cab side windows are easier and cheaper to
maintain than those containing one large pane.

Boiler jacketing should be applied in sections so that
panels can be removed with a minimum of labor.

The foregoing are but a few of the multitudinous de-
tails which merit most caréful thought. But little men-
tion has been made of the possibilities of simplified design
by the use of cast steel. It is felt that with the develop-
ment of the cast steel industry and the production of cast-
ings which are practically equivalent to wrought iron,
locomotive coastruction in the future may ~be greatly
simplified. We are to-day using castings that ten years
ago would have been deemed impossible to successfully
cast. For example, one-piece locomotive frames are now
under consideration and will soon be in experimental
service. These consist of the two! main frames and all
cross-braces cast in one piece. This is an indication of
the degree of simplification that may be obtained. The
maintenance of such parts has in turn been made possible
by the develzpment of the art of electric and acetylene
welding.

The foregoing are simply a few indications of the im-
portance of design in its relation to maintenance. To
mention all the points that merit attention and to discuss
them in detail would be far beyond the scope of this paper.
Goed and far-reaching results « an be obtained by inviting
criticism and suggestions from those directly responsible
for construction and maintenance. Simplicity, correlated
with efficiency, should be one of the key-notes of loco-
motive design. This principle, which in other words is
simply good judgment, will make for that degree of
efficiency which will be reflected,” not only in reduced

. maintenance costs, but also in the increased capacity of
the locomotive plant as a whole.

A recent report issued by the American Highway Associa-
tion states that the new highway laws of Indiana provide for
a penalty of $5 to $25 for blocking the drainage of roads at
the entrances to farms, and that if this law is enforced it will
gradually do away with one of the greatest troubles experi-
enced in maintaining country roads, as it is impossible to
l.eep a road in good condition unless the roadbed is well
“vained, and it is impossible to keep the roadbed drained un-
less the ditches are kept clear.
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CALCULATIONS FOR DESIGN OF IRRIGATION
STRUCTURES*

By Chas. W. Helmick .

N designing headworks for irrigating canals it is

frequently necessary to construct a low diversion dam

across the channel of the river furnishing the water
supply, not for the purpose of an impounding reservoir,
but merely to divert the water to the intake canal.

If the dam be a low one, raising the water but a few
feet above the general river bed, and the waste weir ex-
tend over the greater part of the channel, the drop from
the crest of the weir to an apron below may be made in
one step so as to break the fall, or the drop may be into
a water cushion, which is preferable when such can bé
economically constructed. -

The crest of the weir should be at the height that the
water should stand above the gates of the intake canal to
provide the maximum volume that the intake canal is tO
carry to the impounding reservoir or to the lands to be
irrigated, for in many cases the low water flow will be
found to.have been acquired by prior appropriators, and
only the flood waters, supplemented by what water can
be obtained from the river when its water is not otherwise
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Figs. 1-3.—Diagrams for Flow Calculations

being used, will be found to be available for the new
project. ; ;

The prior rights will therefore necessarily have to b
first provided for, and gates of ample capacity lead{ﬂg
downstream must be provided for all such whose diversio?
lie below the diversion weir, and as it will generally
found to be more economical to construct the headworks
to the intake canal and the gates for prior appropriation®
in one structure, and in the location of the canal, this idea
should be given due consideration.

The quantity of water required for the prior right
taken below the diversion, together with the maximu™®
as wanted through the intake canal, will determine both"
the number and dimensions of the gates when the hed
uoon the same shall have been determined. Flashboard®
may, however, be used to increase this head, but_they
are difficult to operate, and the preferable plan will be
found to be to increase the number of gates rather than!
to be troubled with their continued operation.

*Extracts from article in “Transit.”
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Calculations ;
Large orifice in a thin plate and its adaptation to a
weir (Fig. 1): ;

_Let the notation be as shown in Fig. T, breadth being

unity g
dQ = (2g)t x* dx.; integrating, @ = # (2g) (13 — )
. : Eq. (1)
If h, = O, then Q =3 (ag ) ddiie ¥ g 3 Eq. (2)
Divide by h, we have v = % (2g)} i g A3)

ity of the water over

which is the maximum mean veloc er oV
: f 0.62, this will give

the weir. Taking the coefficient 0 1
Practically the well-known weir formula. : .
Toifind where jet. will strike, the aprogs with Vit

from Equation 3 (Fig. 2):

Ti (25)
Ime of falling through (s), t = @_)r
3
‘ =0t - 2 (2g) (h) %:,‘ e (SR8 (np - Eq. (4)

As no coefficient for velocity was used, thesemrgsu:]ts
are but approximate, but they are probably sufliciently
accurate for general work. :

The apron must be made Wi
the jet and, in practice, :a  Wa¥ye
Which will form a water cushion but
to i;Cr‘ease the scour below.

low through gates. .
Case I. Frgee %Zw from gate with no back wa}er-
<. same as Eq. T-

QL 3, (kY - b S EQ. 5
= 1 (220 (h i c4nal, above top, or at

de enough to fully break
will form at the apron
which will also tend

" Case II. Surface of water

Op of gate. . :

0 Evidently, the only head producing flow 1s (hZ)'Eq, G
=4 (2gh)t (b —h) ifhys i A
Case I11. ) Water surface of canal higher than botto

o

fgate. Cases II. and T

This is evidently a combination of
the flow through the DOF‘iO"_ of the 11
and water surface corresponding to Casei : hi¥)

(= (2g)) (h—hs) hs + g;ﬁzﬂfq(k’ )
= (2g) [3 (hd— hd, + (b — ha) B AT

¢ ) ty of ap-
In the above no account is taken f)f th? vel(:;lezally 'II))C
Proach in the river channel, and i ,mdg gs owing to
.neg[%ted unless it exceeds 2 ft. Per g ’ter surface in
Wave acton the errors in measuring o vf:tliiient of con-
& € canal are necessarily large- Nevees
Taction is given. ; canal oOr
b A theregbe but one opening 0 i ln§ﬁk$ery likely
fiver, and this through a proad face, lth we will be con-
fange ahout 0.62 to 0.64, inasmuch as ther
traction on but three sides.

If there are two or more ©
€om
hig

gate between floor

penings which are Wid;
e € muc

hparfd with distances between them'g(‘)):uc;iziions of
€r, possibly 0.65 to 0:75 the one
ow in &(e can};l. i‘ase 11. will be fm;lnd l: l::ade, but
Under which measurements will gencrd };'he distance hs,

€ great difficulty will be in me.asurlfﬂ%'he water through
€Ven approximately, as the veloC.lty o imate 10 ftv per
the gate with h, = 2 to 2.5 ft- will appre nd a piling up
st’.cond, which causes violent wave AR 21111a1 velocity in

the water below the gate until )

© Canal is approached. anal, but it may

s inc
Case 1. will rarely be used 1n 2 F:am
Me into use in turnouts t0 ]ateri;h.en there is an abun-

d Case II. will be found useful i

ance of water to fill the canal t0 !t t of ha can be ob-
?n.d if a reasonably close presBBIE er channel when
2ined the velocity of approach in the rl;z considered.
15 2 ft. per second or greater should *

mum capacit)"
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STUDY OF WOOD PRESERVATIVES AND
MARINE BORERS*

By C. H. Teesdale and L. F. Shackell

INCE 1914 the United States Forest Service and the
United States Bureau of Fisheries have been study-
ing the various borers. None but those familiar

with shipping can adequately appreciate the enormous
losses due to the attack of marine borers against wooden
structures, such as boat bottoms, piling, etc.

For hundreds of years search has been made for an
efficient protective against the attacks of marine borers.
During the past 50 years the use of credsote oils, particu-
larly those obtained from coal tar, has made great head-
way; until at present impregnation under pressure with
coal-tar creosote may be considered a standard method of
preserving piling. This method is, however, expensi{re,
and its effectiveness by no means invariable. For ex-
ample, 12 years is about the average life obtained from
piling given an 18-lb. treatment and installed at Pensacola,
Fla., and it is the practice of one of the railroads to use a
tile protection around creosoted piles where renewals are
very expensive.-

Coal-tar creosote is a highly complex mixture of or-
ganic compounds (no two creosote oils beingidentical in
composition), and methods of analysis are limited mainly
to fractional distillations carried out under arbitrary con-
ditions, together with determination of a few physical con-
stants. Furthermore, it has not been known whether the
effectiveness of a creosote oil against marine borers is due
to its toxic constituents, to its viscosity, to high-boiling,
practically non-volatile compounds, or to some combina-
tion cf the foregeing. The development within recent

Summary of Tests in All Locations After Five to Six
Years’ Service

Condition.
3 5 3 5
s 8 Bga S B g Aghip
.5 8 23 B34 £ BT 3 B
Preservative. E.E. z° g% ) §§ ® §§ -
Eraction i i adiesiais 16 ' o Wil S S
Fraction II. .....ok.. 16 Lot A W B
Fraction IIL. ...... (i s, i S TTAEY s i 4 e
Fraction IV. ........ 16 i S AP U S v Sl
Fraction V. ......... 16 b, S AR PR
Coal-tar creosote ..... oA AR e s oF T ) AR LRRER
Coppérized oil ....... o ety et W g S b T v s Sl
Water-gas-tar creosote 8 .. .. 2 4 2 .. .
Hardwood tar ....... rod et A e b SRR L B 23 B
Timber asphalt ...... b IRt R BN e e e g
Untreated . ...coeeeve 24 i

years of a ready market for individual constituents of
creosote—the phenols, naphthaline, tar bases, and so
forth—has led to the widespread use against marine
borers of oils from which these consfituents have been
removed in part so that the composition of the oils must
be widely different from that of the straight distillate oils
psed 20 to 50 years ago, and it is uncertain how the
effectiveness of the oils is impaired. It is these oils, how-
ever, that have furnished the service data on which the

*Abstracted from the Proceedings of the American Wood .
Preservers’ Association for 1915 and 1916.
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reputed effectiveness of creosote oils in general has been
hased.

The first series of tests was started in 1911 and 1912
with treated specimens of southern yellow pine, each
about six inches in diameter and two feet long. Speci-
mens treated with coal-tar creosote fractions were in-
stalled at Pensacola, Fla., Gulfport, Miss., and San Fran-
cisco, Cal., and specimens treated with various other pre-
servatives were installed at Gulfport and San Diego. A
second series of tests was started by installing additional
specimens in 1914 and 1915. The pieces treated with
coal-tar creosote fractions in 1911 were given an absorp-

tion of 18 Ibs. per cubic foot and the later ones an ab--

sorption of 8 lbs. per cubic foot.

Comparing the results obtained on the five fractions of
creosote, it was noted that there was a progressive in-
crease in resistance to attack as the hoiling point of the
preservative was raised. Thus, all of the specimens
treated with Fraction I. were either severely attacked .or
destroyed, while only one treated with Fraction V. was
destroyed.  Those treated with coal-tar creosote were
about comparable to those treated with Fraction IV. The
high boiling water gas-tar creosote was almost as effective
as coal-tar creosote. Of the other preservatives used,
copperized oil, hardwood tar, timber asphalt, and Spirit-
tine were not at all effective. Hence, it is concluded that
products of petroleum and of the distillation of hard and
soft woods are not effective in preventing attack by
marine borers.

The later experiments indicate that low boiling water
gas-tar distillates are ineffective. Zinc chloride or copper
salts added to crude oil were of little value, while ferric
chloride or copper salts added to creosote considerably in-
creased the resistance, especially to limnoria attack.
Naphthalene added to creosote decreased its resistance to
the borers, especially limnoria. While the results indicate
that additions of tar to creosote reduced the resistance to
attack, this was due to the fact that the tar increased the
difficulty of penetration, and, with the low 8-Ib. absorp-
tions, resulted in narrow, poorly penetrated strips near the
surface, in which the borers obtained a start. Where the
specimens were well treated, the general surface condi-
tions indicated that tar increased the resistance to attack
to a considerable extent. Ferric acetate solutions were
of no value. "

The shipworm, xylotrya (often confused with a less
common relative, teredo), is perhaps the most destructive
borer in American waters, and though a microscopic
organism at the time of its entrance into a piece of wood,
it may attain a length of several feet and a diameter of an
inch.  Widely different from this mollusc is the tiny
crustacean borer, limnoria, which rarely attains a length

.above one-eighth inch, and yet because of vast numbers

is fairly destructive. In spite of the great structural dif-
ferences between these two forms, their reactions toward
creosote poisons were strikingly similar. This was de.

‘termined from the following summary, which applies

equally to both xylotrya and limnoria. Over 1,000 speci-
mens of xylotrya and more than 12,000 limnoria were
used.

The preparations investigated consisted of the creosote
and creosote fractions used in the above described service
tests; a series of creosote light oils ;‘a series of tar acids ;
a series of tar bases, and a series of crystalline coal-tar
hydro-carbons. The light oils tested were benzol, toluol
and a mixture of the isomeric xylols. The tar acids con-
sisted of phenol, orthometa—and para-cresols and alpha—
and beta-naphthols. The samples of mixed tar bases con-

least 22 Ibs. per cubic foot should be injected.
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sisted of four fractions obtained by the Hempel distillation
A crude bases. The temperature limits of these distillates
were, respectively, 94 to 167 deg. C., 170 to 210 deg., 210 B
to 250 deg., and 250 to 315 deg. Experiments were also
made with a sample each of pure pyridine and of syntheti¢
quinoline. The crystalline hydrocarbons studied were.
naphthalene, acenaphthene, phenanthréne and anthracene:

1. The toxicity of creosote fractions decreases as thé
boiling point rises ; that is, the creosote and its distillates,
arranged in the order of decreasing toxicities, are: Frac-
tion 1, fraction 2, creosote, fraction 3, fraction 4, fraction
5- The high toxicity of fraction 2, which was 'solid w;th.
naphthalene, was probably due mainly to tar acids. i

2. The creosote light oils are definitely poisonous fof i
the borers. Benzol is the most, and xylol the least toxic:
The toxicity of toluol lies between these two. R

3. The tar acids are all highly poisonous to the borers: 3
Their toxicity steadily increases with a rise in moleculaf
weight; that is, arranged in order of increasing toxicity r
they are: Phenol, the cresols and the naphthols. The =
three isomeric cresols, which exert practically the samé€
degree of toxic action, are about twice as poisonous a5 ;
carbolie acid ; while the two naphthols, also equally toxi€ =
are ten or more times as poisonous as phenol.

4. Tar-base fractions all show a high toxicity for the:
borers; and this toxicity increases with a rise in the boil*
ing point of the fractions. Pure quinoline, boiling at 2398
deg. C., is several times as poisonous as pyridine with 4
boiling point of 115 deg. The toxicities of the tar bases
are fairly comparable with those of tar acids of approxi~ |
mately the same boiling points. 3 g

5. In comparison with the tar acids or bases or even h
the lighter hydrocarbon oils the solid hydrocarbons of ;
creosote are only very slightly toxic. Arranged in the =
order of decreasing effectiveness, they are: Naphthalen®
phenanthrene, acenaphthene and anthracene. N aphtha-
lene is perhaps five times as toxic as anthracene. :

The following specifications were adopted at the 1917
convention of the American Wood Preservers’ Associatio”!
and provide a distillate oil containing more high-boiling =
constituents than any previously adopted for use in pref s
sure treating plants. While it was intended for treating
paving blocks it is also the best specification thus far
adopted that could be used for piling. Such an oil nee
be used only in the most heavily infested waters.

The oil shall be a distillate of coal-gas tar or coke-oved
tar. It shall comply with the following requirements : i
1. It shall not contain more than 3 per cent. of watefs

2. It shall not contain more than o.5 per cent. ©
matter insoluble in benzol. i R ;|

3- The specific gravity of the oil at 38 deg. C. sha g%
be not less than 1.06. ’ o

4. The distillate, based on water-free oil, shall P¢
within the following limits: Up to 210 deg. C., not moré
than 5 per cent.; up to 235 deg. C., not more than 15
per cent, [

5. The specific gravity of the fraction between 233
deg. and 315 deg. C. shail be not less than 1.02 at 3
deg./15.5 deg. C.

The specific gravity of the fraction between 315 deg"“‘
and 355 deg. C. shall be not less than 1.10 at 38 deg-/15'5 o
deg. ‘G: ; ‘ -

6. The residue above 355 deg. C., if it exceeds 10 P&
cent., shall have a float-test of not more than 50 secont
at 70 deg. C. s

7. The oil shall yield not more than 2 per cent.
residue. ;
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8. The foregoing tests shall be made in accordance

With the standard methods of the American Wood Pre-

Servers’ Association.
Summary

I The ‘conomiic Iosses die fo e ScHVIRERIvE AdiiE
shipworms can never occur as long as treatments of wood
Of marine structures are able to prevent attack by the
Microscopic and apparently insignificant shipworm larvae.

2. Heavy treatments with a proper type of creo§olte
Will still prove inadequate as long as areas of superficially
treated sapwood, heartwood, knots, and so forth, are left
€Xposed for the lodgment of shipworm larvae. :

3. It appears that a proper creosote oil for marine
Work should contain a large prOpO‘rtion.Of constituents

iling above 320deg. C., as well as considerable amounts
Of high-hoiling tar acids and bases.

STEEL STEAMSHIPS FOR THE BRITISH
GOVERNMENT

Canadian Allis-Chalmers, Limited, have contrac:}i(;
With' the Imperial Munitions Board, O_f Ottawa, ;(.)rﬂ i
Construction of four general cargo freight steamships
3,500 tons each for the British government. ’s shi

These ships, which will be built at the company S a1 l}));
Yard on the Niagara River, near Bridgeburg, Ont., w(xi i
267 feet long overall, 431/é feet breadth moulded an gd
foot depth moulded, of steel construction thr_ou{,’hofutsﬁli 3
3re (o class 100 A1 with British Lloyd's Register 0" 21
Ping. They will be of the usual bulk-carg® typﬁ uresem
Special features adapting them for use d}xrmg tlfl pces o
War-time conditions, being provided with app landdition
Protect the vessels against submarine attacks, I}I;Iat i
to being arranged with a view to evade VISl “tr};ction
identification. The steel entering into_the 'C‘Orll15 overn-
of these steamers will be furnished by the Brclltl_i isgunder-
Ment through the Cunard Steamship Co., an tl 1 will be
St00d that a considerable tonnage ©f o Sgtelilders‘to
availahle for delivery this year, enabling e

Start operations immediately. the

Thé) propelling machinery is to be w\r};}s;;;zte%oiénti‘
pany’s large shops at the Davenport * ion’ type, the
“0€ main engine will beof the triple expars stroke and
Slze being 20-in., 33-in., and 54-i0- A ill be two
of the surface co'ndensing type: Ehe, bRUEIR Wonstructed
Y Number, 14 feet diameter and 12 feet 1ong, (i:II be fitted,
Or a working pressure of 180 pounds: The}{ wted draught
Or economical working, with the Howden hea

System. i
The coal bunkers will be located under the.lll)r;l(lig, e
0d in the wings of the boiler Space and wi
Ve hundred tons. ‘ sy
he cargo holds will be three 1n numbett‘il N(;Iso I’; B
olds 1o have one cargo hatch each and the tw‘.) qeaps
et the engine room being provide wx(;hb e e
Atches. Each cargo hatch will be serve I)IS S
o ent cargo derrick booms, each of five t(ivinch oy
and each boom with its independent cargw:;1 . pe.r o
Steam Steering engine will be locah_ed on the pT‘he Ji
n g special house abaft of the engine casxrlx‘%. Hrimiaz
Mg equijpmer;t will include two 26—f00tb11?ast b
ONe 18-foot working boat. The water a1 e
H deep amidshiEg, will extend the enlin;znli gt o
the collision hulkhead forward to tl::e pea % kbbb
3CCOMmodations throughout the ship w1111 etr?city.
A0d the lighting throughout will be PY €2
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WATER POWERS OF CANADA

The second meeting of the 1917-18 session of the
Canadian Society of Civil Engineers was held at head-
quarters, 176 Mansfield Street, Montreal, on Thursday,
November 8th, at 8.15 p.m., the chair being occupied by
Capt. J. Duchastel de Montrouge, M.Can.Scc.C.E.

The subject of the evening was ‘‘“The Water Powers
of Canada.”’ A series of motion pictures illustrating the
water powers tributary to Vancouver, B.C., Calgary,
Alta., Winnipeg, Man., and Montreal, Que., were shown,
with an introduction prepared by J. B. Challies, M.Can.
Soc.C.E., superintendent, Water Powers Branch, De-
partment of the Interior, through whose courtesy the
films were placed at the disposal of the society.

Owing to Mr. Challies’ inability to be present the fol-
lowing introduction, prepared by him, was read by Prof.
H. M. Mackay, M.Can.Soc.C.E. :—

“Prior to and shortly after the commencement of the
war, the Canadian government received many requests
from influential educative, financial and commercial or-
ganizations in the United States for motion picture films
covering the natural resources for Canada. A particularly
urgent request was made for films showing the water
power situation in the Dominion and the government in-
structed the Dominion Water Power Branch to undertake
the preparation of suitable scenarios. It was found very
difficult to develop a scenario of a semi-popular nature,
which at the same time would be sufficiently technical to
interest the technologist. Furthermore, it was exceed-
ingly difficult to evolve scenarios showing in a compre-
hensive way the water power situation in the Dominion,
without incorporating an undue amount of statistics and
text. It was finally decided that the most satisfactory
method would be to show in a semi-popular way, the
power situation developed and undeveloped, contiguous
to several of the more important commercial cities of the
Dominion, including Montreal, Toronto, Winnipeg, Cal-
gary and Vancouver.

“Under the immediate dircction of B. E. Norrish,
A.M.Can.Soc.C.E., an engineer of the Dominion Water
Power Branch, the motion picture operators, with their
assistants, were set at work in the fall of 1916. Owing
to climatic conditions, it was found exceedingly difficult
to secure, in certain cases, wholly satisfactory pictures,
and some of the field work had to be repeated. The
general results were, however, fairly satisfactory. Dur-
ing the winter of 1916-17 the several thousand feet of film
was assembled, arranged and titled, and after trial screen-
ings, the scenarios as they now appear, were: finally de-
cided upon. The cost of these fi'ms was shared by the
Departments of Interior and Trade and Commerce.
Through the foreign trade commissioners of the latter
department, they are now being screened throughout the
world wherever war conditions will permit.

It is probable that these films will be so arranged that
they will be suitable to be shown in the various circuits
and motion picture theatres in Canada and the United
States. It is considered that the net result to Canada will
be not only the harnessing of general public interest
in Canada and the United States to our water power re-
sources, but the attraction of capital to the development
of new water powers and the location of new industries
to use power now developed.

It is interesting to note ‘hatafew days ago one com-
plete set of the films was despatched to London, England,
at the special request of a member of the Inventions Board
of the Adniralty, to be shown to high government and
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scientific officials, probably in connection with the solution
of some war problems with special reference to the fixa-
tion of nitrogen.

““The screening to date of these films before important
groups of bankers, stock exchanges, boards of trade, edu-
cative institutions and government officials throughout the
United States has already resulted in a tremendous in-
crease of” active interest in the water power situation in
the Dominion.”’ ;

At the close of the meeting the chairman expressed
the sincere appreciation of the society to Mr. Challies in
placing these interesting and educative motion pictures
at the disposal of the members.

During the evening the members present were given
an opportunity to subscribe to the tobacco fund for over-
seas members.

CANDIDATES NAMED FOR NEW ENGLAND
WATER WORKS ASSOCIATION

The following candidates for office during the year
1918 have been selected by the nominating committee of
the New England Water Works Association : :

For president, Carleton E. Davis, chief, Bureau of
Water, Philadelphia, Pa.; for vice-presidents, Samuel E.
Killam, superintendent pipe lines and reservoirs, Metro-
politan Waterworks, Boston, Mass. ; Henry V. Macksey,
superintendent of public works, Woburn, Mass.: Frank
A. Barbour, consulting hydraulic and sanitary engineer,
Boston ; Percy R. Sanders, superintendent of waterworks,
Concord, N.H. ; Thomas McKenzie, superintendent water-
works, Westerly, R.I., and Henry R. Buck, consulting
engineer, Hartford, Conn.; for secretary, Willard Kent,
civil engineer, Narragansett Pier, R.I.; for editor, Henry
A. Symonds, hydraulic engineer, Boston. ,

The committee has also chosen as candidates for the
executive committee: Frank J. Gifford, superintendent
of waterworks, Dedham, Mass. ; A. R. Hathaway, water
registrar, Springfield, Mass., and H. T. Sparks, superin-
tendent of waterworks, Brewer, Me. For the finance
committee, the selections are : George A. Carpenter, city
engineer, Pawtucket, R.I.; Edwin L. Pride, public ac-
countant, Boston; Bertram Brewer, superintendent sew-
ers and waterworks, Waltham, Mass.

The nominating committee, whose report has just been
sent out to the membership, consisted of R. C. P. Cogges-
hall, chairman, George A. Stacy, W. T. Sedgewick,
Frank E. Hall and F. T. Forbes.

After 14 years of preliminary work, costing over $2,000,-
000, coal-mining operations are about to begin on a deposit of
coal at Keresley, England. The output is expected to reach
more than a million tons a year and to last 8o years.

A company is being formed in ‘Copenhagen for the con-
struction of reinforced concrete ships. It is believed the in-
dustry will have a future in Scandinavia owing to the rapidity
with which siich tonnage can be produced. Norway already
has launched its first concrete ship.

In the manufacture of special steels in Japan the use of
electricity is now coming into vogue. The Wakamatsu Iron
Works and the Fujitagumi Steel Works at Kirokawa, Inawa-
shiro, are now equipped for this purpose. The latter employs
3,000 kilowatts of electricity and produces chiefly ferro-silicon,
and att Osaka Harbor also tungsten and chrome alloys. Some
other concerns are engaged either in trials or in the manu-
facture of the special products mentioned. At Yasuki and
Yoneko ores prepared from sand iron are being dealt with in
electric furnaces,
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CANADIAN SOCIETY OF CIVIL ENGINEERS,
OTTAWA BRANCH

The fifth luncheon of the Ottawa Branch of the Cana-
dian Society of Civil Engineers for 1917 will be held at
the Chateau Laurier on Thursday, November 15th, when
the speaker will be Mr. Fraser S. Keith, general secretary =
of the socigty, Montreal, who will speak on ‘‘The Awaken-

ing Recognition of the Engineer.”’ :

TORONTO SECTION, AMERICAN INSTITUTE OF
ELECTRICAL ENGINEERS

The next meeting of the Toronto section of the Ameri -
can Institute of Electrical Engineers will be held o8
Friday, November 16th, at the Engineers’ Club, g6 King
Street West, Toronto. A series of three papers will b&
read and discussed as follows: ‘“A Commercial Method Al
of Taking the Ratio of Current Transformers,” by Harry
S. Baker, Ontario Power Co.; “Demand Meters,” by
Perry A. Borden, Hydro-Electric Power Commissiony
“Relays,” by C. W, Baker, Canadian Westinghouse Co-+ = =

CANADIAN SOCIETY OF CIVIL ENGINEERS,
MANITOBA BRANCH

The following program has been arranged for the =
1917-18 session of the Manitoba branch of the Canadial
Society of Civil Engineers :—

1917—November 19th, ‘“Compressors and CompreSSed
Air,”” Wm. Carter; December 6th, ‘‘Munitions,”’ J:
Chalmers; December 17th, ‘“‘Lignite Coal as Applied 0 =
Modern Steam Plants,’”’ T. L. Roberts.

1918—January 3rd, ‘‘Single Phase Power from Thre€
Phase Systems,” I'. H. Farmer; January 21st, ‘‘Dura-
bility of Concrete in Western Canada,’”” F. J. Green€;
February 7th, “‘Electrical Systems for Automobiles,". I
F. M. Wilson; February 18th, ‘‘Foundations for High
Buildings,” B. S. McKenzie; March 7th, ““Operation of $
the Winnipeg Electzic Railway,” R. H. Long; March
18th, ‘‘Modern Steam Practice,”’ Theodore Kipp; Aptil
4th, “The City Light and Power Department,’”” C. Ve
Caton and J. G. Glassco; April 15th, ‘‘Operations of
Hydrographic Department,” M. C. ' Hendry; May 2ndy
“Powdered Fuels,”” George Pratt; May z0th, ‘‘Rates for
Electric Service,”” R. A. Sara. ]

On the 1st instant a most interesting paper on *‘Fixa®
tion of Atmospheric Nitrogen’ was read by Mr. V. J-
Melsted. He described the mechanical equipment neces
sary and the various chemical actions which take place g
in the process of manufacturing nitrates under the fouf o
distinct processes in vogue at the present time. i

CORRECTION

In the article in last week’s issue of The Canad’“';
Engineer by E. H. Darling on ‘‘Specifications for Steet
Highway Bridges,”” the numbers of the diagrams g(:i
mixed. Fig. 1 should have been Fig. 3, Fig. 2 s‘hC"-‘1 :
have been Fig. 1, and Fig. 3 should have been Fig. 2*
However, the mistake was not such as would confusé -
any one who is really interested.
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ENGINEERING CO-OPERATION

‘ttelll 10N ha [ d £ 1 £ th f‘ act th &
s bheen rawn a interva. s 1o € a
. les‘ser as “ye“

industry as a whole is dependent Upon the L
e the greater elemgnts in%ts composition. The du;esct;llg
fain js only possible because there are minor posner as
trained men to fill them, in exactly the same ngan WL
A general is a possibility only by the existence of an y
t.o Command.

Sport and ind d d
ustry depen ra i Iso
?f Co-operation, for without its Spll“t an%'h?:;t;%i&ni;ile
€ Or¢ . ish an ;
greater game fail to accomplish Yr organized work

O be successful in organized sport . O ST ALY
Means that the individual must make his Pers e
Subservient to, or dovetail int0, 4 common purpose- s

Tradition, method and national spirit are not.:aasgave
build» but t(; these, multitudes of upknown umnsse i
Contributed and their work survives: In this se

u : This merely em-
recorded units have a perpetu i, for “f he

Phasizes the importance of the in
efault, theecollgctritve result is thereby the poor'er(-i. sdual
It is team effort with a div ye.ward; kms l;]n in-
Tesponsibility with a common aim whict lma eit makes
ustry or profession a national success exact 1y aSainst o
SPOrt successful, One unit bulks 9 smal1 arﬁu'St suffer
Mmass, seems so trivial, that the common NheR

*_)y individual default.

Whatever may be the Case elsev‘meri’the man lower
' engineering matters rests as surely up©

i whole responsibility
b T e th’ei'his responsibility is

essentially upon the factor

isible

responsibility
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both individual and collective and to foster and intensify
its realization is wise policy. The gradations in engineer-
ing effort are perhaps more numerous than anywhere else
save in military matters. Each unit in the scale is essen-
tial, none are contemptible, all are necessary, and re-
sponsibility for the total result rests upon each in ac-
cordance with his task.

The human machine of industry is astonishingly com-
plex ; its mechanism so varied that an organization suc-
cessful in one connection may prove faulty if transferred
bodily elsewhere. To build up an organization worth any-
thing means unremitting thought and labor, constant
patching of weak places and a balanced judgment on the
part of its executive. ;

It is the spirit of co-operation more than any other
intangible factor which lubricates the system, a desire to
be helpful and subordinate self which makes the machine
move smoothly, without friction and its attendant draw-
backs.

Individual enterprise is a very valuable thing, but in-
dividualism which will not assimilate, will not co-operate,
is not to be commended. No large enterprise can come
to fruition, no business, no scheme can arrive at a success-
ful result lacking this desire on the part of those interested.

There may be two parties holding diverse views, but
compromise upon a common denominator acceptable to
both or conviction of superiority by one upon the other is
essential. Having reached a decision, all must loyally
press forward, having only one opinion. In such wise
good work can be done,—two viewpoints necessary, per-
haps, but only one end to-achieve.

That engineering works of great magnitude have been
accomplished in the teeth of many impediments, natural
and otherwise, proves that the human machine by which
they were performed carried co-operation to a very high
plane, for unless all hands had been animated by the right
spirit, such tasks were humanly impossible.

WHY NOT A MINISTER OF PUBLIC HEALTH?

Questions concerning public health are being discussed
to-day more than ever, and properly so, as the conservation
of health means conservation of man power. Disease
weakens workers, cripples industry and reduces pro-
duction.

Societies, the primary object of which is to discuss
ways and means of promoting public health, are becoming
quite numerous. Greater - attention is being given to
such matters as water purification, sewage . disposal,
scavenging, street cleaning, and many other phases of
engineering which have a bearing on the public welfare.

From an economic point of view, authorities now
realize how important is the safeguarding of public
health. '

In view of these facts, it is too much to hope that be-
fore very long, possibly after the war is over, steps will
be taken toward the establishment of a federal department
of health, with a minister of public health at the head,
under whom there should be a co-ordination of all the
different existing agencies dedicated to public health?
With such a department, under the leadership of a man
with broad views and not too limited powers, much really
valuable sanitary survey and research work could be done
in co-operation With provincial and municipal boards of

health.
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PERSONALS

W. J. STEPHENS, of Victoria, B.C., has been appointed
surveyor of shipbuilding for the port of Victoria by Lloyd’s
register of shipping.

ARTHUR HATTON has been appinted chairman of the
newly organized Canadian Railway Association of Na-
tional Defence.,

H. W. FouLps, formerly of the Montreal staff of the
Southern Canada Power Company, has resigned to join
the American army.

E. O. EwinG has resigned from the staff of James,
Loudon & Hertzberg, Limited, Toronto, and joined the
University Officers’ Training Corps.

SAMUEL ]. HUNGERFORD has been appointed general
manager for Eastern Lines of the Canadian Northern
Railway, in succession to L. C. FrircH, resigned. His
office will be in Toronto.

Hon., T. H. Jounson, formerly minister of public
works for the province of Manitoba, has been appointed
attorney-general, and GEo. GRIERSON, M.P.P., will enter
the cabinet as minister of public works.

Granam A. BEeLL, financial comptroller of the Depart-
ment of Railways, has been appointed government
director of the Canadian Northern Railway Board in
succession to Senator H. A. Richardson.

Lieut. H. O. LEach, a graduate of the School of Prac-
tical Science, Toronto, class of 1915, has been reported
wounded. Lieut. Leach lived in Winnipeg and went over-
seas with the 184th Battalion from that city.

P. T. Davies, formerly power sales manager of the
Montreal Light, Heat and Power Company, has accepted
the position of manager of the new business department
of the Southern Canada Power Company, Montreal.

R. W. Dickey has been appointed by the Toronto city
council as resident engineer on the Yonge Street storm
sewer and F. L. DINSMORE, Jr.Mem.Can.Soc.C.E., has
been appointed resident engineer on the Rosedale Creek
sewer extension.

WiLLiam Ropcer, for the past year construction en-
gineer with Fraser, Brace & Company, has resigned his
position with that firm and has started business for him-
self as a lumber broker, with offices in the McGill Build-
ing, Montreal.

Lieut. Lesvie R. L. GREEN, of Toronto, a graduate
of the School of Practical Science, has been wounded.
Lieut. Green enlisted in Montreal with the Engineers and
went overseas in December last and has been in France
since October.

Lieut. A. R. WEeLLs, B.A.Sc., University of Toronto,
class of 1916, has been awarded the Military Cross. He
went overseas with a draft from the C.O.T.C-in February,
1916, and is now a signal officer in the 13th Battalion,
Essex Regiment.

Major A. CuipmAN, who went overseas as second in
command under Lieut.-Col. McRobie, is suffering from
gunshot wounds in the left shoulder and is in a London
hospital. Major Chipman, previous to enlisting, was
Montreal manager of Hughes-Owens Co.

Joun T, STIRLING, chief inspector of mines for Alberta,
has been appointed a member of a sub-committee of the
Advisory Council for Scientific and Industrial Research to
deal especially with the subject of mining and metallurgy.
He will represent Alberta on the committee.

Volume: 33.

W. B. ForTung, who was superintendent of construc-
tion for the St. Lawrence Bridge Co., in connection with
the erection of the Quebec Bridge, has severed his connec-
tion with that company, having accepted a position as
superintendent of United States International Shipbuild-
ing' Plants, at Philadelphia, Pa.

OBITUARIES
Major Kennetn Lock Ducean, B.Sec., 5th Mounted
Rifles, Canadian Expeditionary Force, has heen re-
ported killed in action. Major Duggan, who was the son

of Mr. G. H. Duggan, of the Dominion Bridge Company,

and past-president
of the Canadian
Society of Civil En-
gineers, ‘was born
in 1893, and was
educated at St. Al-
bans’ School, Brock-
ville, and in Switzer-
land. - He graduated
in mechanical en-
gineering in 1914
from McGill Uni-
versity. During the
summer vacation of
1910 he was en-
gaged in irrigation
work for the C.P.R.
near Calgary, 1911
C.P.R. near Osha-
wa, 1912 in connec-
tion with the con-
struction of the
Abitibi Pulp and
Paper Co., and in
1913 in the draughting office of the Dominion Bridge Co-
At the time of joining the forces he was on the engineer-
ing' staff of the Harbor Commission, Montreal. He was
appointed major in September, 1916, and was menioned
a number of times in General Haig’s despatches. Major
Duggan was well known as an expert small yacht sailor
and owned and raced several boats with great success:
His only brother, Herrick Duggan, of the Royal En-
gineers, was killed at the battle of Loos two years ago-

Lieut. FREDERICK JoHN ANDERSON, son ok Mr. Frank
Anderson, of Niagara Falls, and a graduate of the School
of Applied Science, Toronto, class of 1908, has been
killed in action. He went overseas with a battalion raised
in his home district.

Sergt. JaMES GALBRAITH BELL, who was employed in
the engineering department of the Dominion Bridge Co-,
Limited, at Lachine, P.Q., was killed in action on October
18th. - He went overseas with a battery of field artillery
from Montreal. He was born at Lachine, and was twenty-
one years of age.

Lieut. J. J. CampBELL, Jr.Mem.Can.Soc.C.E., of Galt,
Ont., a graduate of the School of Applied Science,
Toronto, 1914, previously reported wounded, was killed
in action on October 26th. Deceased was in his 28th

year.  On graduating he became identified with the en-

gineering firm of Chipman and Power, Toronto, and had
charge of the installation of the sewage system at Burl®
ington and also of work in Bowmanville and other places-

SR
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An Ideal Factory—
and an Ideal Roof

!
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covered with a Barrett Specification ‘Roof.

This'is not to be wondered at. The wonder

would be if some other type of roof had beex;
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arrett Specification Roofs.

e to the fact that such

This preference is du
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roofs cost less per year -
other kind ; that they are free o mtaf::
tenance expenses and, further, because they

are guaranteed for twenty years.

In addition, Barrett Specification Roofs take
the base rate of fire insurance.

This combination of 20-Year Guaranttytmgz
low cost and low insurance rate has pu

roofs in a class by themselves.
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Guaranteed for 20 Years
We are now prepared to give a 20-Year
Surety Bond Guaranty on every Barrett
Specification Roof of fifty squares and over
in all towns of 25,000 population and more,
and in smaller places wheve our [nspection
Service is available.
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This Surety Bond will be issued by one of
the largest surety companies in the world and
will be furnished by us wzthout charge. Our
only requirements are that the roofing con-
tractor shall be approved by us and that The
Barrett Specification dated May 1, 1916,
shall be strictly followed.

A copy of The Barrett 20-Year Specification,
with roofing diagrams, sent free on request.

\

WINNIPEG VANCOUVER

SYDNEY, N.S.

Barrett Specification Roofs on the

ARMSTRONG -WHITWORTH COMPANY'’S
New TooL STEEL PLANT, LONGUEUIL, QUEBEC

Engineer—M. ]. Butler, Montreal, Quebec

General Contractors—E. G. M. Cape & Co., Limited,
Montreal

John Quinlan & Co., Westmount, Quebec .

Roofers—Metal Shingle & Siding Co., Limited, Montreal
Douglas Bros., Alantreal




42 ; THE CANADIAN ENGINEER

;[IIIIIIIIIIlIlIIIIIIIIIIIIIIIIIIIIIlIIIlIIlIIIIlIIIIIlllllllllllllllllllllllllllllli :

= Coast to Coast
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Banff, Alta.—-It is possible that the coming spring will
see the commencement of work on the completion of the
Banff-Windermere highway in eastern British Columbia, which
was started several years ago by the Provincial Government.
This highway will form a link between Alberta and the Colum-
bia River valley and possibly to the coast as well.

Beachville, Ont.—~The new Hydro-Electric substation is
now completed.

Brantford, Ont.—The Brant County Council instructed
the special committee which has been working for the aboli-
tion of toll roads in Brant, to secure more definite informa-
tion regarding the prices asked for the roads, and to report
to a special meeting of the council. Warden A. B. Rose was
appointed as a member of the suburban area commission,
whose duty it will be to designate, build and repair suburban
roads.

British Columbia, Province of—The proposal that the Do-
minion government should assist in the establishment of a
steel plant in this province is receiving close attention at
Ottawa.

Dashwood, Ont.—Hydro-Electric power is now being sup-
plied to this village over a 4,000-volt line constructed from
the Exeter substation.

Dublin, Ont.—Hydro-Electric power has been turned on
in Dublin, this power being supplied from a line which taps
the 26,000 volt line between Mitchell and Seaforth, and 1s
stepped down at Dublin through a 50 kw. outdoor type trans-
former station.

Calt,. Ont.—A by-law will be §u_bmi‘ttéd to the ratepayers
at the municipal elections authorizing the amalgamation of
the Hydro-Electric and waterworks commissions.

Calt, Ont.—The new Manchester school which is now
practically completed cost the city the sum of $55,333.84.

Hamilton, Ont.—Work has been started on the new by-
product coke ovens being erected here by the Steel Company
of Canada. Altogether some eighty of these ovens are to be
built. They are of the most modern type, and will have a
capacity of from 300,000 tons to 400,000 tons per annum. It is
expected that the process of turning the coal into coke will
give by-products of considerable value to the company. The
work of construction will be carried on as speedily as possible.

Maple, Ont.—The Hydro-Electric Power Commission of
Ontario have started work on the power line joining Maple
with the substation at Woodbridge.  Two-thirds of the line
have already been completed, and it is expected that the cur-
rent will be available in Maple for lighting purposes by the
middle of December. &

Montreal, Que.—The John S. Metcalf Company, Ltd., of
this city, have prepared plans for a number of government
grain elevators to be erected in Victoria and New South
Wales, Australia.

Moose Jaw, Sask.—The results of the road competition
arranged by Robinson, MacBean, Ltd., in this district were
recently announced. The firm initiated the competition with
a view to encouraging the building. and maintaining of better
roads in the vicinity, and offered prizes amounting to $975.
Ertries were invited from different municipalities covering
a territory of about 36 square miles, with Moose Jaw in the
centre. In all 16 entries were received, totalling 65 miles.
These were divided into three districts and in each district
a first prize of $150, a second of $100 and a third of $75 was
offered.

New Westminster, B.C.—It will take probably two years
more to complete the Glenbrook trunk sewer to Tenth Ave.,
City Engineer Stewardson stated.

North Vancouver.—The shareholders of the Burrard Inlet
Tunnel and Bridge Company at a special meeting agreed to

/nstruct the company’s legal representatives in Ottawa to

make application for the renewal of the charter which expires
on February of next year,
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Ottawa, Ont.—The ninth annual meeting of the Commis-
sion of Conservation will be held here on November 27th and
28th. The fuel and Hydro-Electric power problems will be
giyen special attention. :

Toronto, Ont,.—A new firm has recently been incorporat:
ed, known as the Bond Engineering Works, Limited, with a
capital stock of $100,000, head office in this city.

Toronto, Ont.—J. R. W. Ambrose, chief engineer, TO-
ronto Terminal Railway Company, stated that the outside
work on the new Union Station is likely to be completed bY
the end of the year, but that the offices and platforms withia
may not be finished for amother year, due primarily to the
exigencies of the war, the quarries now working on a some:
what irregular basis, and supplies from the United States and
other outside markets coming in very slowly. When com-
pleted the new station will have a length of approximately
750 feet and a depth of 6oo feet, and will comprise eleven
platforms, each accommodating at one time two incoming
and two outgoing trains.

Toronto, Ont.—The Board of Education has given 1ts péer
mission for the use of 25 rooms of the new Park School for
military hospital purposes. The school will be finished at the
beginning of next year. General Logie has offered to suppl¥
men from the ranks to assist in rushing it to completion.

Toronto, Ont.—The construction of the new Masonic

Temple on North Yonge Street is progressing as rapidly a5 -

the contractors can get the material into place. The exterior

is all but finished and the work of the carpenters and steam”.

fitters is now going on. So far as is known now, the templ€
will be ready for occupancy about the first or second week 18
January.

Toronto, Ont.—The Harbor Commission are making
good headway with the reclamation work at Sunnyside, an
expect to have the filling in completed by about Decembe€r
1oth. The hydraulic dredge started work about the middle
of October, and has a daily capacity of between 10,000 am
20,000 cubic yards. The dyke is practically finished, and thé
filling in will be continued until the present level is raisé
between five and seven feet, or within two feet of the dyke€
of earth. This will make the new boulevard considerably
-higher than the present roadway, but plans show that tl?e]
present Lake Shore road is the radial land allowance and wil
be raised 17 feet, and a new road surveyed on the reclaime
area. ;

Toronto, Ont.—There is a strong probability that the

Crawford Street extension scheme, which includes the acqu‘,sg,

tion and filling in of Sully Crescent, will be proceeded Wit
early next year.

Toronto, Ont.—With the laying of the last block of co™"
crete, and the placing in it of a bronze plate on which wer®
engraved the names of the commissioners, and the words
“Last concrete laid here, November 6, 1917; H. S. VaP
Scoyoc, Chief Engineer,” the roadway proper of th TO;
ronto-Hamilton highway was completed. Certain portions ©
the road ou either side of some of the bridges have not be¢®
completed, owing to the fact. .that new bridges are t0 - ¢
built. They have been delayed because of the difficulty ¢
getting steel in war time. Fifteen hundred feet of the roa™
west of the Etobicoke bridge, have not been completed for this
reason. This will be macadamized as a temporary pavemer™
and in the spring it will be concreted. The formal openi?
of the highway will take place in about three weeks. he
members of the commission and officials were present to

barrels of gement, 125,000 tons of stone and 70,000 tODS }?e
sand. The+highest number of men ever employed on t
work at one time was 1,000. :

Toronto, Ont.—Works Commissioner R. C. Harris stated
that progress is being made on the extension of the
St. car line, and he hopes to have it completed by the first oe
next month, Owing to the difficulty in getting steel the PaP
Ave. car line is still being held up.
ce of

Vancouver, B.C.—There were issued from the offi 74

City Building Inspector R. A. McKenzie during October
permits, which had un aggregate value of $233,585.

Welland, Ont.—Building records for the last month

reached $21,004 as compared with $16,027 for O_ctobef6‘a84
vear. The total for the first ten months this vear is $220
and for the first ten months of last vear $176,125.

wit*
ness the final concrete work) The concrete required 150.00% .
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