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CAUSES OF DETERIORATION OF BOILERS.”

By C. C. Nelson.

Boilers were once considered of only secondary impo:t-
ance to the majority of marine engineers, but lately it has
become the practice to study the boilers more, and they now
rank in the first place of importance, so that it is essential
that they be kept in good order. To do this requires the
knowledge of the causes of deterioration, of which causes
the principal is corrosion. Water at ordinary temperature
(60° F.) and under normal pressure (14.7 lb.) dissolves its
own vol. of CO,, but a change either in temperature of water
Or pressure of atmosphere will be accompanied by a change
in the quantity of gas dissolved; so that if temperature of
water is increased the water gives off gas, but should the
bressure be increased the water will absorb more gas. This
is the reason that heating the feed water tends to preserve
the boilers. And it also shows the advantage of heating
the feed water (up to about 200° F. under atmospheric pres-

sure) before putting it under pressure. The carbon dioxide

that gets into the boilers can be completely absorbed by the
addition of sodic or potassic hydrate. The €O, unites with
alkaline hydrate forming a carbonate and liberating water.

Sodic hydrate + Carbon dioxide — Sodic carbonate + Water
2NaHO +:CO, =Na,CO, +H.,0.

Cprrosion may be caused by the oxidization of the steel
by acidulated boiler water, and by electro-galvanic and ther-
mo.-galvanic action. The most fruitful of these is rusting,
which is directly caused by the carbonic gas (GO, ) i This
18 pres’ent both in the air and water and enters into combina -
Tlon with the iron or steel and forms carbonate of iron, which
In turn absorbs oxygen, and the final product is oxide of iron
(Fe:05).: "This! thin coating would preserve the iron, onlv
unfortunat.ely in this last change the original particles ’of the
CO, are liberated and in turn attack the plate and so the
cyc.le c‘onti.nues. Dry pure oxygen alone will not exert any
action on iron or steel, neither will CO. while dry, tut the
two together in the presence of moistur

: € set up rapid cor-
rosion,

= While rusting may take place anywhere inside a boiler
1t 1s often in evidence at the water level on the shell plates,
as at this place the washing about of the water alternately
wets and dries the plate, which is the exact state iron and
St_eel need to be in to facilitate heavy rusting. The excessive
difference of temperature at the line of fire bars tends to set
up thermo-galvanic action, to which is assigned ‘the pitting
found here, but some authorities state that this pitting .
Causfed by small air bubbles which cling to the sides of
V?rtlcal heating surfaces; the period tha' these small bub-
b.c.es rest on a plate is long enough for the oxygen they con-
t:: t(()) act on the iron or steel and cause small irregulari-
men»t r;n\ghlch s?bsequent bubbles ﬁ.nd a still better lody-
strail;in fSli'eedlly effect the forrn'fmon of pitting. The
g} rustg ac;dth;:1 pla'te-s, as at the line of fire bars, loosens
P the Pitting gradually gets deeper. Mr. Mac-

ne Tlayis idea of pitting was that it was caused by min
ute p‘artxcles of copper, but this was questioned by another

* , .
Parer read before the Institute of Marine Engineers,

authority, who ' stated that he ‘had found pitting in land
boilers, in which there could be no question of copper at all.

Acidulated Boiler Water.—It seems to be generally ac-
cepted that boiler water, when using a surface condenser,
after a time becomes acidulated, even if the supplementary
feed is obtained by means of an evaporator; there are many
theories advanced to account for it, but none seem to be
universally accepted, though I think the idea that hot water
is in itself a solvent, carries some weight; but having the
acid in the water, the best thing to do is to remedy it by
using an alkali, preferably carbonate of soda, or caustic
lime, in fact it is advisable to keep the boiler water slightly
alkaline. The use of only hydrocarbon oils for internal lu-
brication of the engines prevents acids from oil forming in
the boiler, as it takes a temperature of about 700° F. to de-
compose these oils, while animal and vegetable oils decom-
pose at about 270° F., and form stearic and oleic acids re-
spectively, besides their own particular acid due to the base
they come from.

Sea water contains. many salts injurious to iron and
steel, but we must take into consideration the different be-
havior of salts at the conditions present in boilers with
steam up. Sea water put into a boiler will, when heated, de-
pos:t Calcic sulphate, at a temperature of about 300° F.,
which forms an insoluble skin and prevents the injurious
action of the other salts. But continual feeding with salt
water would increase the thickness of this skin, and in time
cause overheating of the plates, etc., owing to its non-con-
ductive properties. Sea water fed into boilers previously con-
taining fresh water will probably, other conditions being
favorable, cause corrosion on the same principle that dilute
nitric acid will eat right through a leaden vessel, while strong
nitric acid will not affect it further than forming a coating of
nitrate of lead which prevents the further action of the acid.
Chloride of magnesia is always present in sea water, and is
exceedingly injurious; it will attack iron or steel with or
without the presence of air at about 212° F., while the fol-
lowing chlorides only attack in the presence of air. They
are here arranged in the order of their corrosive power:—
Ammonium, Sodium, Potassium, Barium and Calcium.
Chloride of magnesia will, under certain conditions, de-
compose and form hydro-chloric acid, which is also highly
injurious to iron and steel, but although some authorities
quote this as being one of the causes of corrosion in boilers
it is a fallacy, as to cause decomposition of magnesium
chloride it has to be heated to dryness at not less than about
300° F., and this dryness cannot be obtained when in contact
with saturated steam: the only way it could haprea wou'd
b?_ b.y the salt water being carried into the super-heater by
priming. 4

Copper salts seem to be a constituent of nearly all feed
water; its -effects may be seen as green scale on or near the
zinc plates. For some unaccountable reason, it does not de-
posit itself uniformly over the boiler, but only in spots—
chiefly non-heating surfaces. The origin of copper salts in
boiler water is supposed to be from particles carried in with
the feed water, and also that the distilled water acts on ceop-
rer as a solvent. ;
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Zinc salts act as a preservative in boilers, and the paint-
ing of the whole of the interior of a boiler with zinc oxide,
and the addition of some zinc salts (the chlorides excepted)
to the boiler water, has been proved to be beneficial.

Mercury salts are known to be an efficient protector
azainst rust, and the only reason against their use I can
find is excessive cost.

" Alkalis.—In some ships slacked lime, caustic potash,

soda, or their carbonates, is sometimes added to neutralize.

any free acid in the water. If added in excess it may do
harm, the lime forming as a sediment on the heating sur-
fices, and the soda eroding the spigots, etc., of the brass
valves, and if copper pipes are used in the boiler, galvanic
action may be set up. When an alkaline or basic compound
is brought into contact with an acid compound the H of the
acid and the metal of the base exchange positions and form
a salt as:e—

Sulphuric acid (H,SO,) + Caustic soda (2NaOH)
— Sulphate of soda (NaSO,) + Water (2H.O)

An alkali also has the power of absorbing and neutraliz-
ing Carbon dioxide (CO,). ‘

Anti-Incrustators.—Of these Sodic carbonate, in one
form or another, generally plays the principal part; its ac-
tion is to convert the calcic sulphate and magnesic chloride
into carbonates.

Calcic Sodic Calcic Sodic
Sulphate Carbonate Carhonate Sulphate
€asSo, + Na,CO, = CaCO, + Na,SO,

The hardening effect of the calcic sulphate being done
away with and the calcic carbonate precipitated in a soft
condition, when it can be blown out. Ammonic chloride is
also sometimes used, and when boiled in presence of calcic
carbonate decomposes it, forming soluble calcic «chloride
whilst the ammonic carbonate volatilizes.

Whenever there is any doubt as to the harmlessness of
fluids or salts intended to be put into a boiler, it is better
to test them as follows:—Boil them and then put a clean
knife blade into the liquid: should rust be formed, should
the water be discolored or should copper deposit itself on the
blade, then the substance should not be used. If certain free
acids are present, the above test will give no warning, but
a few drops of prussiate of potash should be added, when,
if steel is being dissolved a light bluish precipitate is at once
fcrmed which slowly turns dark blue, or if tannic acid be
added, a substance like ink will be formed. Salt in the water
can be found by putting a few drops of nitrate of silver in
a glass of boiler water, when the contents will become
cloudy.

The Behavior of Hydro-Carbon Oils in Boilers.—Filters
should be used for feed water to arrest solids and oils,
principally oils, for once the oil gets into the boiler the
globules, if in sufficient quantity, coalesce, forming an oily
scum on the surface of the water, but if present in smaller
quantities remain as separate drops; these drops show no
tendency to sink as their specific gravity is about .889, but
they gradually come in contact with the minute particles of
calcic sulphate and other solids separating them from the
water and in time covering them with oil, which enables
them to stick to any surface they come in contact with. The
S.G. of the particles will increase as they become more and
more loaded with the solids, till a point is reached, at which
they have the same specific gravity as the water, and they
now rise and fall with the convection currcais of the wa-
ter, attaching themselves to the surfaces they come in con-
tact with, the position on the surfaces depending on whether
they come in contact whilst descending or ascending. This
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ceposit is a non-conductor of heat, and also from its oily na-
ture it tends to prevent intimate contact between itself and
the water. On heating surfaces this leads to overheating
of the plates, and the deposit begins to decompose by the
heat, the lower layer in contact with the plate giving oft
gases which blow the greasy layer, ordinarily about 1-64
in. thick, up to a spongy leathery mass often 6 in. thick,
which, owing ‘to its. porosity, is now. even-a better non-
conductor than before; the plate becomes heated to redness
and being unable to withstand the pressure of steam col-
lapses.

During the last stages of this overheating, however,
the temperature has Tisen to such a point that the organic
matter, oil, etc., present in the deposit, burns away, or more
properly speaking is distilled off, leaving behind as an ap-
parently - harmless deposit the solid particles round which
the oil had originally formed.

Impurities in the Metal.—The composition of boiler
plates often has a great deal to do with corrosion in boilers.
In a ship built in the north of England, her boilers lasted
only months, when, notwithstanding that all preventives
and preservatives were tried the boilers were condemned by
the B.O.T., and new ones had to be put in. I should think
that is a case where there were some injurious impurities
in the steel. The steel used for boiler plates is generally
that produced by the acid Siemen Martin’s regenerative
furnace process, as its composition can be regulated better
than by any other method for the same cost. The heat
in this furnace is produced by a gas, mixed with air, gener-
ally coal or water gas, and it is assumed that the metal
occludes some of the components of the gas, such as car-
bonic gas, hydrogen, etc., and that in cooling it gives most
of them off again, but should any injurious substance remain
it is often the cause of rapid corrosion, and this may have
been the cause of the trouble in the above-mentioned boilers.
Pickling the plates has been tried with partial success,
though it is said to reduce the elongation about 15 per cent.,
and the ductility about 40 per cent.; this can be rectified by
annealing, but it is a question whether the plates will not
r-turn to their former state after being in the annealing
furnace. It was found on analysing steel that had been
galvanized, that it had occluded from .ooz per cent. to .005
per cent. of hydrogen, and taking into consideration the
low atomic weight of hydrogen, these percentages should
be multiplied by 32 and 31 respectively to make them com-
parable with the volumes of sulphur or phosphorus. This
goes to prove that under certain conditions the occlusion of
gases by metals does take place.

Galvanic Action.—I think that there is room for a great
deal more knowledge of this; even at the present time it is
often the practice to blame it for certain peculiarities of cor-
rosion, when nothing else will explain it. The theory of
galvanic action is most lucidly explained as follows :—“When
two metals of dissimilar nature are immersed in a liquid
capable of chemically acting on both of them, and are con-
nected, or are in metallic contact, then that which is the
more easily corroded becomes the positive element or anode,
while the other metal becomes the negative element or
cathode.”” The impurities in steel with an electrolyte in
contact will cause galvanic action. The electrolyte in the
case of a boiler is acidulated or alkaline boiler water. An-
other form of electro-galvanic action is that between differ-
ent materials, as in the steel shells and iron tubes (steel
tubes are used in the British Navy, but iron are still mostly
used in the Merchant Service). Zinc is put into boilers to
prevent corrosion, and does it, but zinc put into boilers to
absorb galvanic action is a fallacy and the polishing of the
contacts as is often insisted on, is a waste of time. Sup-
posing that the boiler is just newly closed up, and the zinc
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plates are in perfect metallic contact with the metal of the
boiler, how long is it likely that the surfaces will remain per-
fectly bright?—possibly half an hour—when a thin skin
forms, ang taking into consideration the weakness of the
electrolyte (boiler water is never a strong electrolyte in prac-
tice), all current stops; though I am afraid that after the
years it has been accepted, all discussion on this point
will not stop here. Another reason that causes me to think
that zinc plates do not continue to act as the positive ele-
ment in a boiler, is that you never find zinc deposits on the
steel of the boiler, which should happen if zinc was the
anode and steel the cathode. I expect some of the members
are wondering how I account for the wasting away of the
zinc; well I think this can be explained as follows: Hot
water acts as a solvent on zinc and the oxygen in the water
chemically combines with the zinc forming zinc-oxide.

Zinc Oxygen

Zn 2 o =

" Zinc-oxide
780

It is worth noticing that, when two dissimilar metals
are immersed in a liquid capable of chemically acting on
them both, but not connected, they both corrode; connect
them as shown in diagram, and as soon as current flows, oue
is eaten away while the other is preserved. I have an idea
that galvanic action might be made to preserve the boilers,
for we know that if two plates of similar nature bé im-
mersed in two separate vessels, and a current made to pass
from one plate to the other through the liquid, then the
one the current leaves becomes corroded, while the other is
preserved.

Let A and B be two vessels each containing the same
kind of electrolyte, and let C and D be two plates of steel
and E and F two plates of carbon, which is non-corrodible,
then the current leaviny the battery passes through C into
and through the leectrolyte into E, then into F, through the
electrolyte in B and into D, thence back to the terminal of
battery ; here the plate C will become corroded. Surely this
?s a field which would amply repay investigation by those
Interested in galvanic action in boilers.

There is another action set up in boilers called ther-
mo-galvanic action; this is caused by unequal heat in the
plates., even though it is the same plate, and of the same
.matenal; one of the principal places where this takes place
1s on the sides of the furnace tubes about the line of fire
bars; but I do not think this action exerts much influence in
the corrosion of boilers. The action of stray electric cur-
rents is blamed for a great deal more than it deserves, and
personally, the only defect I can see this will cause, is the
eroding of copper feed pipes.

Another and important factor in deterioration of boilers
is faulty construction, and bad workmanship in working
plates, etc. When a boiler structure is so combined that
certain parts are kept in a state of restlessness, either dif-
ference of expansion and contraction, Or any movement
causing alternate strains, then, all such restlessness tends to
wear out the parts thus exposed, not so much by the mere
?Ilc.tif)n as by the process of disintegration, whereby the
Incipient oxide is prematurely scaled from the surface of the
blates, and causes what is known as grooving. This rest-
lessiness also causes fatigue and shows as brittleness in the
plate. If a boiler is so constructed as to have a tendency
to restr.ict circulation, it may give trouble. This has been
known in a-boiler that had too little space over the furnaces,
to so overheat the crowns as to cause them to collapse;
such was the case in an Atlantic steamer, where the crowns
came down nearly every trip. At first the owners tried to
r?mec.ly this by discharging the engineers, but ‘finally reme-
died it by drawing the row of tubes above the furnace. Re-
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stricted circulation causes the heating surfaces to become
hotter than they otherwis¢ would, and it is a recognized
fact that acids will attack--the hottest part of the plates.
Metheds of working the plates such as local heating, flang-
ing and working at a blue*heat, often cause cracks, etc. It
has been found by experience that between 450° and s550°
F. (known as blue heat) steel appears to become rotten,
though above or below this temperature it may stand bend-
iny or other tests. I think the usual methods of annealing
plates leave much to be desired.

Scale.—Always keep scale from accumulating on tubes,
especially round the necks, as apart from the loss of econo-
my, it causes leaky tubes, and I suppose nearly all members
here remember the pleasant task that at some time or other
has been theirs in the back ends. But it is seldom explained
why thick scale round the necks of the tubes causes the
tube ends to leak; it has been told me that they overheat,
and the expansion and contraction causes it, but it always
seemed to me that it was rather vague, till on further
considering it I have come to the following conclusion: be-
fore tubes are put into a boiler they are annealed, then on
expanding a certain action takes place in the metal, re-
sembling, if not, tempering it, which gives it elasticity.
Supposing the tube ends are overheated through the heat
not passing away to the water rapidly enough, caused by
thick scale, then the ends become annealed again, and it
mray be noted that often the tubes do not leak till a change
of temperature takes place, as from a lower to a higher, such
as lighting up fires again; this leaking is caused by the
tube ends not now possessing that requisite elasticity to
follow up the longitudinal and compressive strains in the
tuke and the strains in the tube holes.This is remedied by re-
cxpanding, and thus giving the metal elasticity again.

I would like to mention before 1 finish this paper, a
case in which corrosion resisted the efforts of the engineers,
until they boiled the boiler out for twenty-four hours with
caustic soda. This would generally be thought to ke a
rather drastic treatment, but it was so effective that thev
were not troubled with corrosion again, though even after
several ‘‘washings out’ with fresh water before closing up,
the boilers were inclined to prime when they first ‘‘got
away.”” Another case that happened was this: the boilers
when opened were found in excellent condition, they were
brushed down and then washed out with sea water. A delay
occurred so that the fresh water was not put in until two days
later; then, when the engineer went to have a final look
round, he found that the backs of the combustion chambers
were bleeding: this was remedied by painting with white
z nc and kerosene.

If you are in charge of boilers in good condition, I would
recommend the following :—See that steam is raised slowly,
end that the water is kept circulating when raising steam,
keep boiler water slightly alkaline, scum and klow frequent-
ly—by scumming you get rid of grease, etc., and acid,
t ough at the expense of the freshest water in the boiler;
hy blowing you get rid of sediment and denser water. When
blowing do not let vibration take place any more than is
rossible, and do not blow at less than 53 lb. gauge pres-
sure or 300° F., since water as it cools will resume the sedi-
m-nt to its full carrying capacity. And always avoid shock
action in a boiler,

After trespassing so long on you patience, I will not
firther enumerate the many other things relative to bhoil-
es. I am leaving them for the other members to bring for-
ward at the discussion to follow, which is the reason of my
attempting this paper, as I think this an excellent opportuni-
ty to get the opinions of experienced engineers.
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INCREASED BRAKING POWER FOR FREIGHT
CARS.*

John P, Kelly.

Ever since continuous power brakes have been employ-
ed to control the motion of freight trains, the amount of
braking power that should be used has been much a matter
of individual opinion. It has been the custom since 1887,
the date of the famous Burlington brake trials, to make the
braking power equal 70% of the light weight of the car,
using a cylinder pressure of so pounds per sq. in. from
which to base the calculation.

To bLe able to control a freight train, wholly equipped
with continuous power brakes, which could be operated
easily from the locomotive, even when the maximum power
capable of development by the brakes was only 707% of the
light weight of the car, was such a vast improvement overt
what had hitherto been possible of accomplishment in the
way of control with the hand brakes by even the most active
crew of brakemen, that we need not be surprised that no
energetic demand on the part of the railways has ever been
made since, for increasing that percentage. But the con-
ditions existing at present have brought the freight equip-
ment to a point where some change in the percentage of
braking power should ke made.

I should consider that a braking power of 357% of the
loaded weight of a freight car, based on a cylinder pressure
of 50 Ibs. would constitute an adequate power, and anything
less than this inadequate. I consider this braking power
adequate because, with the simplest type of automatic air
brake apparatus, I should be able to take a'loaded train
down our longest and steepest grades in safety and (with
few exceptions) without the use of pressure retainers.

Up to comparatively recent years the chief consideration
for the limitations on the percentage of brake power that
should be employed on freight cars has heen that of the
supposed danger to the wheels from sliding flat, rates of
retardation in different parts of the train and the shocks
resulting therefrom not being considered, probably for the
reason that with the shorter trains the effects of these were
not so pronounced and therefore not so likely to be noticed
as they are to-day in our much longer trains.

Few who are familiar with this phase of the question
now believe the wheels are in any danger from sliding flat,
due to the braking pressure alone, however much may be
applied to them, if all the wheels in the train are impressed
with the proper amount of shoe pressure. Pressure alone
cannot cause them to slide flat, but numerous other condi-
tions which tend to produce wheel sliding must be present
and active to cause them to slide while being acted upon by
the brakes. Again, the length of the flat spot produced on
the sliding wheel is in turn dependent on the weight that
the wheel is carrying at the time, the condition of the rail
(whether wet, dry or sandy), and somewhat on the kind of
metal in the wheel, as well as largely on the inequality of

_distribution of braking power in the whole train.

Therefore, I do not anticipate any very decided opposi-
tion to my plea for an increase in the percentage of braking
power now generally employed on freight cars to something
quite beyond what some of us may deem practical, on the
ground of any fear of what may happen to the wheels. But
to my mind the objections that will be raised will come from
a serious consideration of what effect a braking power of
1207 of the light weight of each car (about 35% loaded

weight) would have in a train of 100 or more cars, all brak

*Abstract of a paper read at the annual meeting of the
Air Brake Association, at Chicago.
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ing at this percentage, when they were wholly loaded or
wnolly unloaded, part loads and part empties, whether run-
ning at 10 or at 40 m.p.h., with either a service or an
emergency application.

When brakes are applied on a long train, whether in
service or in emergency, some shock of more or less severity
as a general thing results on the rear. Even when no
brakes are applied and a very long train is drifting into 'a
curve, the resistance produced by the curve on the forward
portion of the train is sufficient to cause well pronounced
shocks at the rear; it may be light, as it sometimes is, or
it may be extremely severe.

Now, whether the shock be llght or heavy, our lohg
trains are subject to another danger coming from what
we term-the ‘‘internal pressure'’ which acts during the pro-
gress of an application of the brakes either in a service or
in an emergency, and which becomes sometimes great
enough to cause the train to buckle and force cars upon
which the enormous pressure acts to move out sideways
from the track. 4

The buckling of our long trains is a serious matter, even
now while we are using only 70% braking power, although
as equipment of steel construction increases this danger
diminishes. - But any change that we are to consider, either
in braking power employed or method of handling the brakes,
must be with a view always to lessening the chance for
damage in effecting stops. In short, it should be possiblg
for the brakes to apply from any cause, either in service or
in emergency, without danger of heavy shock or damage.

Even ‘with the. automatic coupler there yet remains ¢un-
siderable slack in our long trains that makes itself felt
more or less strenuously whenever the brakes are applied
in emergency, so that, while we desire to give full credit
to the air brake for all that it does, yet it is only fair to the
coupler to give it credit for making possible the degree of
success thus far attained by the air brake in operating with-
out destructive shocks. But the amount of slack is yet so
great that it must be considered in connection with anv
scheme of braking that may be proposed.

How are we to increase our braking power without at
the same time increasing the danger of shock wunder all
conditions of train make-up? To answer this question fully
would require considerable space, but we may say that with
every considerable increase made in the percentage of brake
power employed we immediately reduce the probable number
of emergency applications that will be required, and this in
itself is a very great gain.

The consideration of the lessening of the time to com-
p-etz a siop where the higher kraking power is employed
will, T am sure, lead to the conclusion that it can be suc-
c:ssful y  employed on trains that are composed entirely of
empty cars or on trains composed partly of loaded and part-
ly of empty cars, while as to its successful operation on
trains composed entirely of loaded cars it seems to me therc
can hardly be any question,

With all things in good condition, a fairly short ston
may be mad: in emergency on level grade with the present
707 of the light weight., But even here we find conditions
such in fast freight service that a more powerful hrake is
very desirable. In fact, where such fast freight trains are
run on a fast schedule and following passenger trains, the
brake should be powerful enough to stop them in distances
equally short from the speed'at which they are run as pas-
se g r trains czn be sopced from their aver-g: high:r
speeds.

When an emergancy arises due to carelessness or over-
sig'ht on the part of the engineman in charge of the freight
train in observing signals, or in case of short flagging on
the part of the flagman on a preceding train, a quick and
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powe.ful brake can save a lot of trouble and, in many cases,
life as well as property.

But when we come to consider heavy grade work where
trains of heavy capacity cars are handled, and these with
the usual 10% overload, the higher braking power will be of
great advantage. On a 4% grade the proportion of the
total weight tending to accelerate motion down the grade is
47 of the load or total weight of the car. Taking a car
whosz total weight is 150,000 lbs., the accelerating force is
6,000 1bs., and to neutralize this force a retarding force of
6,0co Ibs. must be exerted. Where the total brake force on
such a car is but 70% of the light weight, (based on a 6o-lb.
cylinder pressure, the car weighing 40,000 1bs.), we have
a total brake force of 28,000 1bs., and from this force we can
count on from 15 to 18% of it as the retarding force, or from
5,200 to 4,640 lbs. I have not considered resistance due to
flange, journal and curves, friction nor losses in braking
power chargeable to the foundation gear.

Evidently here is a.case where we must have more re-
tarding power if we are to control the motion of the car,
for the force of gravity equals 6,000 1bs., and the braking

power or retarding power must be greater than this to con-
trol the motion,

Taking the braking power at 120% of the light weight,
or 48,000 lbs., we should then have a retarding power of
from 7,200 lbs. to 8,640 lbs. In addition to this, if we in-
crease the brake pipe and reservoir pressure from 70 to go
or 100 lbs., we have a brake 'which is capable of handling the
train safely with a reasonable margin of safety on a grade of
4%. On all lesser grades, unless they were very long, it
wou'd be quite possible to handle trains on them without the
aid of pressure-retaining valves. This would be very desir-
akle for several reasons, among them the avoidance of the
necessity for trainmen to go over the train to operate them

and the prevention of the slid flat and hot wheels that are
chargeable to their use.

We have now mentioned some of the advantages to be
sure, and these are mixed in trains with other cars braking
power, or better, to 35% of the loaded weight. But would
not this cause some terrific shocks on the 100-car train on
level grades? I do not think so, and for the following very
good reasons: The shock and internal pressure which
causes buckling is not due so much to the amount of brak-
ing power as to the manner and time in which it acts, 1
shotld expect the higher braking power to accomplish a
much smoother stop so far as shock in the rear is concern-
ed. In an emergency application on a train of empty cars,
would not the braking power be so heavy as to slide and
-flatten all wheels? I should say there will be no flat wheels ;
whether any will slide or not will depend on how fast the
train is going at the time the application is made, and in
this case it should be borne in mind that unless the speed
is very high the 'cause for the emergency will have to be
very close and sudden, else a service application, with the
high braking power, will suffice to Ering the train to a stop.
In any case, however, there will be no slid flat wheels, as
the empty car does not impress sufficient weight on the
wheel to cause it to flatten, unless slid several thousand feet.

But how about the mixed load and empty train, say
consisting of about 35 loads and 65 empties, will they break
In two when the brakes are applied either in service or

emergency application?’ And I answer “No,”’ for good and
sufficient reasons.

It is my belief, however, that if the higher braking
power for freight cars should receive any attention the time
of equalization between the auxiliaries and the brake cylin-
ders should be increased so as to permit the rear brake on
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a 100-car traia to commence to apply before the first brake
is fuily applied. This would increase the flexikility of the
brakes both in service and in emergency applications, and
no heavier brake gear would be needed to be employed than
is now the case with the 70% brake.

We find cars now running that are braked at nearly
100% of their light weight, based on 60 lbs. cylinder pres-
sure, and these are mixed in trains with other cars braking
as low as 60% and having ordinary quick action triples.
Yet these conditions are being got along with fairly well.
How much ibetter, then, would matters be if the loaded
weight of the car was used as the base on which to fix the
braking power, if the percentage «determined upon were
357% or more, as experiment might show could be success-
fully used,

With braking power of the percentage given, based as
recommended above, a proper regulation of the flow of air
into the brake cylinder, as well as quick serial reduction in
brake pipe pressure, will in my judgment improve conditions
in freight service to such extent that runaways on grades
will never be heard of again, and shock and break-in-two
on our long trains will almost if not entirely, disappear,
while many of the cases now requiring an emergency appli-
cation to stop in time to prevent accident will then require
only a service application.

}
o

AIR TIDES.
Lawrence Hodges in a paper before an English scientific
body gave some unique facts about air tides which are not
generally known.

The moon causes the marine tides by its attraction. It
draws the water on the surface of the earth toward it in a
hump on the side that is exposed toward the lunar influence.

The air, it seems, is affected in the same way. The
layer of atmosphere about the earth rises, falls and flows
more freely than water, so the tide comes more quickly in
the air at a given spot than the marine tide.

This rise and fall, however, means just as much to the
navigator of the air as the tide in the sea does to the sailor,
and has to be accounted for. The most remarkable current,
however, is one constant stream in the atmosphere running
from west to east completely around the earth in the upper
atmosphere.

This was first brought to public attention when the
Volcano Krakatao blew a cubic mile of matter into the upper
atmosphere in the eighties. The lighter particles were seen
to make a complete circuit of the earth seven times in this
circumglobular current before they finally disappeared

——— e -

STEEL PRODUCTION OF LEADING COUNTRIES.
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ENGINEERING AS AN ECONOMIC SCIENCE.*

This history of engineering as an industrial art is the
history of the economic development of civilization; econ-
omic, as distinct from normal and social progress. In gen-
eral, engineering has not been called into play to accom-

plish a final object that could not have been achieved some-

how without engineering, for nearly all things are possible,
given enough labor and time. The superiority of our pres-
ent day engineering in such construction as that of the Great
Pyramid of Egypt would lie rather in the economy of labor
than in the intrinsic result as a tombstone.

Various measurements on the Great Pyramid have given
the height divided into twice the base as equal to five deci-
mal places, which accords fairly well with what we would be
likely to attempt by way of a monumental ‘‘stunt’”’ to-day,
yet to duplicate the work by modern methods would prob-
ably require much fewer actual man-days of work than in
the time of the Pharaohs.

The printing press for the cheap communication of
ideas, the railroad for cheap transportation, and the steam
shovel, the rock drill, and the concrete mixer, having given
us improvements in method, which affect the possible quan-
tity of result per unit of labor, rather than the ultimate
nature of that result itself.

Fig. 1.—Steam Shovel Work Made More Expensive by Frost.

We can mix concrete on a board, and communicate our
thoughts to our friends in long hand, and the concrete will be
just as strong, the thoughts just as logical as though we
employed modern methods, the only essential difference Le-
ing the quantity or magnitude of the result per unit of la-
bor and of time. This conservation of labor and of time by
scientific methods is the true inwardness of engineering,
and its present position with reference to the art of con-
struction is the subject of this paper.

The contractor is interested in engineering as a means
of getting the maximum pay with the minimum expense; to
help him to obtain from his men the maximum result per
dollars, and to guarantee to him a fair estimate. The econ-
omic value of the engineer’s work is the only one that he
can rtecognize, and he cannot always recognize that.

To erect a bridge over a given stream is entirely pos-
sible without an engineer, since bridges, and good ones, were
built thousands of years before engineering developed, but

*Extracts and discussion from a paper by Richard T.
Dana, read at the regular monthly meeting of the American
Society of Engineering Contractors.
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to-day the bridge contractor knows that cutting, punching,
riveting and minor assembling in the shop is far less ex-
pensive than at the site of the work, and that, furthermore,
simultaneous operation on the many details of one structure
is cheaper than its consecutive development; so he employs
engineering as the only means by which he can secure sim-
u'taneous operation of a multitude of details and assure him-
self of a perfect fit; the minimum waste of material and la-
Lor; the lowest cost. He needs engineering to co-operate
his labor and to assemble his materials to save time to him-
self and to others, and for no other reason, since the cost of
material is in the last analysis, the cost of the time per man
required to get it out.

Material alone has little or no intrinsic value, diamonds
costing more than coal because they are harder to find. Into
whatsoever branch of the subject we extend an investigation
we find the same rule to apply, namely, that the economic de-
v:lopmen: of evolution of every industry is in the direction
of the conservation of labor by methods which tend to become
more and more exact.

The application of the methods of exact science to the
p-oblems of construction has done more towards this conser-
vat'oa of lakor than all other causes combined, and no effort
is likely to accomplish more in the future of this field than
‘h:t which endeavors to bring into scientific order the facts
that- can be collated and that bear upon this same question
of the conservation of labor; the effort—to borrow a bucolic
phrase—to make two blades of grass grow where one grew
before.

The carrying out of the design the construction in the
fizld, the delivery of the goods under the present economic
system is the particular care of the contractor, who necessari-
ly becomes the financial expert to carry on the work. His
success is dependent upon his knowledge of the true econ-
omic conditions of labor and material, and he must so con-
duct his operation as to produce the result required by his
contract at the least cost to himself; in addition to which
he must guarantee the efficient performance of his work up
to a sum of money which is often many times in excess of
his entire available capital. If he fail in his accurate es-
timate of what it ought to cost for comstruction, if he fail
to live up to his estimate of what he himself can accomplish,
or if, through accident or unforseen conditions, he be unable
to make good on his guarantee, he must bear the loss and
take it out of his previous savings.

It is worthy of note that in this feature contracting is
practically an insurance business in which the ratio of indi-
vidual risk to capital employed is enormous compared with
the similar risk in the fire insurance or life insurance busi-
ness. A life insurance company reckons with the average
of millions of cases, the contractor reckons with the average
of cozens

From the point of view of present-day practice, engin-
eering resolves itself into engineering design and enginzer-
ing construction, and under these two classifications will be
found a convenient method of investigating it.

The cost of construction, as distinct from design, the
siructure having been planned and specified, will include
the following factors:—

The magnitude of the work.

The necessary amount of capital in proportion to the
contrac.or’s resources.

The nature and condition of the available equipment.

The efficiency of his managerial’ organization,

The general layout of the work.

The labor market.

Material.

The nature of the materials, whether in stock sizes and
of such quality as to be easily worked.

T
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The probable interference from trains.

The necessary speed with which the work must be con-
ducted.

The weather.

The engineer or the contractor of experience will readily
supply his own commentaries to the various items which
I have enumerated and he can furnish many more items that
have not been mentioned, and I believe in every case, except
that of the strength of steel, he will come to the conclusion
that ‘“judgment,” that elusive quality of experience, rather
than scientific rule, must ke applied in order to obtain the

Minimum Cost
quotient of the fraction until after the word
Actual Cost
has been completed and the damage has been done.

Taking each item by itself, an independent study of it
is vital to the contractor’s interest, yet how seldom is he in
position to make such study when the cost of the expert
work, except in large operations, may be in excess of the
probable saving which the study may make possible?

In such case the activities of this society may be of in-
estimakble value to its members, since through the Journal
the data for the necessary inductions may be exchanged, and
rules of economic practice, far in advance of anything as
yet available to construction men, may be placed at the dis-
rosal of the contractor, the owner and the engineer.

The Discussion. &3

The discussion that followed this paper was largely in
connection with several views showing faulty methods in
construct.on work, which brought out' many features which
should be of great importance to the contractor in their
cconomic bearing on handling equipment and tools. First
picture showed a piece of road construction in New York
State under contract. The fault pointed out in this was that
of double handling of material. Another point is that of
using square pointed shovels which for that work were more
inconvenient and expensive, and it is also pointed out that
the shovels were too small. l

It is readily appreciated that there is a certain speed
per minute in which a man usually handles a shovel. With
an ordinary shovel throwing into the cart at the height of
his shoulder a man will throw about one shovel in about
seven seconds. With a shovel the size of a teaspoon he
would probably not throw more than 30 a minute and if it
were the size of a coal shovel his work would be very slow,
perhaps four shovels full a minute, more or less. There is
a certain point at which the size of -the shovel, as it is in-
creased, will equalize the speed of his throw as the speed
1s decreased, and there is one point at which a certain
weight of material on the shovel and a certain
average of speed that corresponds to that weight will be
cconomic. If the contractor uses the size of shovel dif-
ferent from that economic one it will cost more money to
handle the earth than it need cost him, and the finding of
th t economic size is one of the problems of engineering
as applied to this kind of construction. It is one of the
problems that the contractor very rarely has an opportunity
to investigate himself on the work which is of such mag-
nitude as that illustrated. Mr. Taylor says that for work of
about the same character as is shown in this picture the
economic weight is a little over 20 pounds and for the aver-
age shovel work that is not far from accurate. The shovel
shown lying on the ground is about the right size for mixing
concrete on a board kut it is only about half big enough for
th> purpose for which they are using it. They are short han-

gled shovels instead of long handled shovels as they should
e. :

THE CANADIAN ENGINEER 39

A point developed from this was that some of the mem-
b2rs present stated that they never used short handled
shovels but that many men could be found who are working
with them, particularly railroad men. The statements that
follow show that long handled shovels were the most econ-
omic in nearly every case and that the men like them better
and will do better work after they have tried them, the short
handled shovels usually being looked upon as a lazy man’s
tool. The theory of the use of a long handled shovel, es-
pecially if the man is throwing to any great height, is that
he has no reason to lower his tody or to raise up. It takes
a certain amount of energy to raise and lower his body,
which is a very large proportion of the work. The body
above the hips of the average man weighs perhaps 8o to go
pounds, which is four or five times the weight of the material
on the economic shovel.

It was also developed that the quality of steel makes a
difference. An instance was cited of a job where Swedes
were working on station work, that is loading cars for which
they received so much per cubic yard. The contractor paid

Fig. 2.—Time Wastéd in Handling Boulder for Lack of
Chains,

50 per cent. more for the best quality of shovel than he would
have paid for a poor one. Shovels made of good steel were
found excellent to dig with and the earth slipped off more
casily. The men seemed to do 10 per cent. more work in a
day with a high grade shovel than they could do with a
shovel of poor quality. The high grade steel shovel also
weighs a few ounces less than a cheaper one, Even a few
ounces overweight, when you throw every seven seconds,
which is nearly nine times a minute or 540 times an hour,
means a considerable number of throws in a day’s work and
represents much energy wasted. Then the men using the
long handled shovel can throw five hours to the others two.
He will never get a pain in his back and can keep it per-
fectly strong whereas if he uses a short handled shovel he
would have to bend down so often that he soon becomes
tired. These facts about long handled shovels are more
appreciated west of the Mississippi and more are sold in that
territory. The long handled ones, but so many more vards
more than the short handled ones, kut so many more yards
can be thrown with them that the difference in the price is
not appreciable. A contractor appreciates the importance of
saving a few ounces in the weight of his shovel.

Another important point on the shovel question is the
question of scientific data and the great importance to con-
tractors of co-operation in the collection of such data. Even
in such a comparatively small matter as shovels, study -of
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economical design and practice is of much value. It is the
kind of information that is needed and it will do the con-
tractors more good than anything else in the discussion of
elementary things of this kind.

It stands to reason that the prevailing factor in shovel
work is the density of the material handled, because given
the same length of shovel handle and the same general
character of material so far as pushing the shovel into it is
concerned, the weight at the shovel end is the important
factor. To keep that economic weight you must have dif-
ferent shovels for different materials. If you are shovelling
blue clay you want a smaller shovel than when you are
shovelling sand. A contractor will realize that when he goes
to shovel sawdust or snow, yet he 'will take the same kind of
shovel to shovel blue clay that he uses for sand, and it re-
quires an argument with him to put in two, three or four
different styles of shovels.

Another picture showed work that was at least as good
as the average on contracts of this kind. = The pictures are
intended to call attention to the vast opportunities of im-
provement in ordinary work. The men were loading stone
to be put on the wagons by means of wheelbarrows and the
incline there was of such a steep grade that they were just
abls t» push them up and top them. Some lugs were ar-

Fig. 3.—Inefficient Drilling Due to Clouds of Steam.

ranged on the runway so that they would catch the feet of
the wheeltarrow and prevent their rolling back. It was just
about the maximum of what the men could push. The par-
ticular reason why this work was insufficient is that they did
not have a pile of stone on a chute. Moreover, if they had
had a sheet-iron apron to shovel from they could have shovell-
ed the material more economically. In the first place, to use
a man’s labor to push a wheelbarrow up an incline like that
is not economical.

At this point Mr. Dana made a digression to.call the
attention to a feature of the wheelbarrow which is not gen-
erally recognized. In the ordinary wheelbarrow the load
concentrated at a point half the distance from the axle to
the handhold. If the wheelbarrow weighs 80 pounds and
carries a load of 120 pounds the total will be 200 pounds and
the man will have to carry 100 pounds on his hands. There-
fore it would seem to be reasonable to put the load as far
forward as possible, even to the point where the load is en-
tirely over the wheel, which is the principle of the charg-
ing barrow.

The Chinaman makes the wheelbarrow in about the same
way he made it 2,000 years ago, with a wheel about 3 feet in
diameter and the load right over the wheel. With this kar-
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row he gets along very well with two women on each side of
the wheel. He will also readily handle two barrows of cement
or he will carry one barrow of cement by tipping the barrow
to one side.

There is one particular feature about this proposition
and that occurs in going uphill. If the Chinaman has a load
right over the wheel and attempts to go uphill he will have
tremendous difficulty in getting anything -to push against.
Reaction under his wheel is in such direction that the wheel-
barrow will push him downhill without giving him a chance
to push against it except by a movement of the arm from
his shoulder, which tires him in a very short time. The
trick in going uphill is to put some weight on the handles
near his end so that for hill work or similar work to that
he needs to have the distances between the loads and the
hands a very appreciable length.

The work shown in Fig. 1 is a case that was represented
as requiring a provision for in the specifications. The work
was some state work in which the specifications read that
the contractor was to receive so much per cubic yard meas-
ured in place. There was over a foot of ice and five feet
of earth when the picture was taken. In that steam shovel
work 15 per cent. of the excavated material was ice that had
to be loaded on cars and it disappeared when the weather
grew warmer. It was not paid for, yet it was just as cost-
ly as if it had been paid for. It was not the contractor’s
fault that the ice was there. The contract term required
them to go on working in the winter. Under the circum-
stances it does not seem fair that the contractor should do
15 per cent. more. work than he is paid for.

In reference to Fig. 2, the discussion turned to the best
way for handling a situation of this kind. The ordinary buc-
ket swing in that work took an average of 25 seconds. When
a boulder like that shown in the picture was encountered it
took an average of two or three minutes to juggle the boulder
out of the way onto the cars. A suggestion that was offered
was to have a special kind of chain by means of which the
boulder may be picked up without any undue loss of time by
the bucket. With a well designed chain and the shovel crew
working properly it would probably take a minute to hcok
onto that boulder; in other words there would be a loss of
about a minute for every boulder of that size. Another sug-
gestion in reference to this was that of just having an ordin-
ary chain going underneath the kucket and the boulder that
enabled the shovel to pick it up and drop it on the car, an
QDETatiOD that did not take the bucket man any longer than
1t would with an extra man because the bucket was dropped
down and the rings of the chain thrown over the shovel.

T.he work shown in Fig. 3 furnishes an example of a
peculiar difficulty that arises in the use of steam drills as
compared with air drills. The question has often been
asked, which is the more economical. Although in a great
many cases they will work out the same, in this case the
men often could not see their work through the condensing
steam. Before the work was reorganized they had a mani-
fold that leaked about as much steam as the drills used and
very often the men had to stop drilling wuntil the steam
cleared away. The work itself was particularly uneconomi-
caI- because the entire cut had been blasted before with a
shipment of bad powder. The powder had exploded but it
was of such poor quality that the rock was only partly
broke.n and the drills would stick in the cracks. It_mav .';é
amusing to tell that a friend of the contractor who 1s an
exvert in drills told the contractor that the kind of drill to
use for that material was a bull-bit, because with a bull-bit
the soft rock would be cut a good deal faster ;
found that the drill when in the hole worked .
cent. of the time and the rest of the time w

It was
about five per
as spent in stick-
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ing, while the drillmen whacked the bar with a wrench.
Taking the hardness of the rock and the nature of the drill
itself with a sharp bit such as a bull-bit, the steam would
frequently drive it into the rcck where it 'was not cracked
f-ar enough to embed the driil therein and hold it there, the
lifting power of the steam underneath the head Ekeing very
much less than the cutting pressure at the end of the down
stroke. It was also found that a heavy drill, 3%-inch, was
S0 powerful that it would stick, whereas a lighter drill would
not stick and gave very much greater penetration per
minute. After taking this type of bit in the hole, water
jets were put into it to wash the sludge out, so where it form-
erly took six minutes when working well to drill two feet the
same amount could be drilled afterwards in two minutes
without any trouble.

Another difficulty not susceptible of engineering and
mathematical analysis is the question of drilling holes with-
out error. As the rock changes in cniality the*depth of the
hole must be changed as well as the character of the loading.
The rule in this kind of work is to have the drill working
as near as possible at the head of the shovel.

It was a rather remarkable fact that when the drilling
was at a rate of 36 feet per day, the shovel was just able to
keep up with the drills and the work was started when the
shovel was down at the other end of the cut, The drilling
was improved in efficiency so they could drill faster and the
character of the drilling was also improved so that the
steam shovel was held up less Ey blasting. The faster the
dr:ll-sl went the faster the shovels were able to follow them.
The increase in drill performance was equal to the increase
of shovel perfcrmance. In the early stages of the work the
weather was very cold and because of the fact that the rock
had been blasted before a considerable amount of dirt and
broken rock fell into each hole so that it became necessary
to blow out the dirt of the hole with a steam jet and also
on account of the nature of the rock. The pipe used for
the jet, as well as the hose, was quite heavy and that entire

gang was necessary to do that work, which made it very
expensive,

—_——_

ECONOMIES IN CORE-MAKING,

When the co-c-room of the average foundry costs, as it
cozs, about a dollar and a quarter for non-productive labor,
against every do.lar that is directly productive, it is evident
that some radical reo-ganization of means and methods is
imperative. Such a change has been made in a certain
foundry, and a large saving secured, by the use of pro-
perly adapted machinery, and an arrangement of work
henches, and conveyors that ends the usual and wasteful
walking to and fro of the workmen.

Various elementary labo:-saving devices in connection
with core-making have keen adopted from time to time—
such as power sand sifters, power mixers, multiple core
boxes, mechanical squeezers or ramming machines, etc.;
and some attempts have been made to save labor in hand-
I'nz cores to and from ovens and storage racks; continu-
ous ovens have been devised. All of these measures have met
with some success, though lacking in elasticity, as well as
other essential features. But the increasing size of foun-
dries has made it worth while for the engineer to study the
problems offered.

A plant embedying many novel features, from plans by
Mr. Hooper, of Hooper-Falkenau Engineering Company, in-
dustrial engineers, New York, has lately been put in opera-
tion, and h-s done its work with satisfactory speed and good
economy,
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The process begins with the raw sand brought by coa-
veyor from the storage bin into which it has been dumjped
directly from the cars. This conveyor delivers the sand di-
rectly into a drier beneath which is a storage bin, which in
turn, discharges directly into a batch-mixer beneath it. At
the side of the batch-mixer are a measuring pump for <il

‘and the water and oil valves, all operated by the laborer who

handles the m x2r. The mixer discharges into a bLelt ele-
vato- rrovidid a: its upt:er end with a sw.nzing spout which
discharges difierent mixtures into separate bins. From the
bo'tom of these bins the various mixtures are dropped into
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a barrow which runs on an elevated platform above the core-
makers’ benches. Above each bench and extending to with-
i1 a few inches of it, is a galvanized chute open at the lower
(nd. The mixed sand that is poured into this chute forms
of itself a natural stop, the mixture flowing down as the
pile at the bottom diminishes through use. So far there is
little out of the ordinary save the use of the drier; although
it may be noted here that two laborers handle easily all of
the above work and could probably handle a tonnage half
~gain as large with no over-exertion.
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For the next stages of core-making, however, a number
of unique features are in use, as will be seen from the accom-
panying cut.

Attention should first be given to the compactness of
the genéral arrangement which puts the core-makers’ bench-
es close to the battery of ovens; while near to both benches
and ovzns is a set of cooling and storage racks.

Passing close to all of these in such manner as to serve
them all is a conveyor consisting of cars of two shelves
each, suspended at about bench height from an overhead
ra’l, and pulled by means of a chain above and supported
by the cars. This conveyor Serves a number of operations
as follows: It carries green cores from the benches to the
ovens—cooked cores from the ovens to the cooling and
storage racks; cores from the storage racks as decired to
unloading stations whence they may be carried to the mold-
ers; and finally it returns core Loxes, driers and trays, to
the core-makers’ benches. This conveyor is of simple de-
sign, consumes but about two horse-power, and after a year
or mcre of operation is declared to break fewer green and
cooked cores than hand transportation. Through its use
th> opsrative at any station does not leave his place. When
the green cores are made, the drier, box or tray containing
them is placed upon the carrier by the core-maker, who has
m:rely to turn half-way around to do so. At the ovens the
green cores are received by the oven attendants and placed
directly upon the oven shelves awaiting them, the cooked
core being then placed upon the carrier for carriage to the
storage racks, where they are taken from the driers, boxes,
or trays, which lattter are again placed upon the carrier to be
returned to the core-making benches. If necessary a station
for washing and drying the trays and boxes can be estab-
lished in the circuit at a convenient point ahead of the core-
making kenches. The laborers at the racks also load cores
as desired upon the carrier for delivery at unloading  points
along the line of the carrier whence they may be taken :o
the molders.

The ovens are as interesting and satisfactory as the car-
rier. Since, in this particular foundry, there are nine different
shapes and weights of cores to be cooked, there being also four
different mixtures, and a total production of about 30,000
cores per day, it will be recognized that a difference must be
made in the cooking of the several kinds of cores; while at
the same time tae continuity of operation of the system must
be retained. The ovens therefore, which are fired by oil,
are built with independent circular shelves of varying sizes
to accommodate the various cores; and the shelves are made
of two sections separately by a baffle plate which closes the
oven and forms the oven front. Thus one-half of the shelf
is within the oven and half outside. Shelf room is thus al-
ways available for storing the green cores brought by the
conveyor, this storing being in effect a new loading of the
oven, since by revolving the shelf a half turn to withdraw
the cooked cores, the half of the shelf that carries green
cores is swung into the oven.

Here is, therefore, a continuous oven entirely devoid™

of !pachinery, requiring no skilled labor in operating, and
capable of any desired variation or selection in its manage-
ment. Ventilating apparatus is provided consisting of hoods
over the fronts of the ovens connected with exhaust appara-
tus. This removes the very disagreeable fumes arising from
the cooking of oil cores, and enables the oven chargers to
work close to the ovens, as their duties require, without dis-
comfort.

Service of over a year .and a half has proved that this
type .of oven works thoroughly well in connection with such
a continuous system, there being no lack of capacity or ac-
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commodation for the variety of cores brought to the ovens.
This type of oven -is not patented, it is said upon good
authority that no patent can issue upon it. Every one is
free, therefore, to make what use of it is possible.

It will be at once realized that the flexibility of this
continuous system takes it out of the class of special ap-
paratus and renders it available for any foundry having a
sufficient tonnage. Size, shape, weight and mixture of cores
are all readily and easily cared for by the conveyor and
oven, while piece work rates for core-makers with day rates
for oven tenders, storage-rack laborers and mixing and dis-
tributing laborers give rise to no conflicts. There is no time
wasted in passing between benches, ovens and racks. The
system is thus adapted as perfectly to the jobbing as to the
specializing plant.

— e@o—

FRICTION LOSS IN NEW CAST-IRON PIPE.

—_—

A recent bulletin issued by the University of Illinois
Experimental Station gives the following interesting informa-
tion. Calculations for friction loss in pipes are at best
somewhat uncertain, since the properties of flow are more
or less indefinite. The roughness of the pipe, the workman-
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ship in laying, and other variations in hydraulic conditions
act to give rather wide variation of flow under the same
head. This is shown in the results of carefully made experi-
ments which are accepted as standard work. Moreover, the
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difficulty of making experiments on pipe of medium and
large diameters at high velocities has prevented the accumu-
lation of as complete a set of data as could be wished. The
best that can be done is to use the formulas and tables
which most closely conform to well established data. Fortu-
nately, it is generally not necessary to know the friction
loss within close limits.
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IRON PIPE.

In Figs. 1 and 2, the loss of head in feet per 100 ft. of
new straight cast-iron pipe for the discharge indicated by
the abscissas has been plotted to logarithmic scale. Fig. 1
is for pipe having internal diameters from 3 in. to 10 in.
and Fig. 2 for pipe having internal diameters from 8 in. to
24 in., though the extreme sizes in each diagram have little
range of discharge. With a little practice, interpolaiion be-
tween lines may be made fairly accurately.

The diagrams (Fig. 1 and 2) are based upon the formu-
flov?

la for pipe friction, h=— — where h is the head lost in
d 2g

friction in 1. ft. of pipe, d is the diameter in feet, and v is the

velocity in feet per second; f is a factor depending upon the

size and roughness of the pipe, and varying with the velocity

of the water; g is the acceleration of gravity in feet per

second per second. The values of the coefficient f used in

preparing the diagrams are those given in Merriman’s

Treatise on Hydraulics. For the sizes above 6 in. the results
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are substantially the same as may be obtained from the
vl.s

formula: loss in 100ft. = 0.044 The results for pipe

dl,25
of sizes 8 to 24 in. agree very closely with those obtained
from the tables of Williams and Hazen for a pipe after
approximately . three years of service and also with the re-
sults of the excellent diagram given in Turneaure and
Russell’s Public Water Supplies. They also agree with the
formula of Unwin, a noted English authority. The values
found by the tables and diagrams just referred to do not

/0 T ! ,. // 1 |
9 = ;I\/
B TEES 'T'(\é\ o\/ /,
. 4
7 Y Ve =
7 // "‘(\gﬁ T
5 i ey /\, i
4 : = /‘, D{/{ n
i} = = 5 e 16104 L
A e e 5 s e e =
/ e
0 E=
Q Q
R TR ke ae gl e TR SR
Q 4Q T ('\l T '? ) 3| . s s
[ - e |
R 5 [pELEONS 1SS —"
N = £ l I?iﬂch eh =
I / X AT Jﬂ 6-/”6/7
W o = ]
W IR L
" 4Q WEROL L . SRR, | 2 o e D
W 3| &Leows-3a — & -
Q b‘ lO,'n B ] —
N2 12-105—
/ /5, et z e Tﬁq‘
o = —
Q % Q Q 8
Q N % Q INY S
K aal: <§ ' F%) TP i R RS
Q 7 [ZVeLociry I(\,(\ L 7
X 4 [ HeADs _<,‘l/ 0 -
% 5 @ \n’)L P
5 7 6. 3y ]
X 4 » v "
=3 - % A—If’;‘j,/ch
R o o e e
8 e 1677
Q INY Q < Q Qo Q
N e IR S R i
S \\ o) Yt § 0 N o

DISCHARGE 11Y GALLONS PER MINUTE
F1G.; 3. DiAGRAMS FOR VELOCITY HEAD aAND FOR LOSS OF
IHEAD IN ELBOWS AND TEES.

differ by more than about 5 per cent. from the values given
by the diagram of Fig. 2 for the sizes named. It may be
noted that this difference is much less than the variation
in the results of experiments made at different times and
places, and that a far greater difference may be expected
with slight changes in the condition of roughness of the
pipe. For sizes smaller than 8-in., the agreement of the
several formulas is not so close. It is believed that the dia-
grams conform as closely to the results of experiments as
any tables which have been published.

The values for head lost given by the diagrams for
sizes from 8 to 24 inches diameter are generally smaller than
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thos: given by the Ellis and Howland tables and by the
Darcy formula. A further difference is that these tables
and formulas assume the head lost to vary as the square of
the veiocity, or nearly as the square, while the diagrams use
1.8 power. It seems that for high velocities, Ellis and How-
land, and also Darcy, give a lost head which is higher than
experiments show. The excellent form of .the Ellis and
Howland tables, and the convenience of Weston’s tables,
which are based on the Darcy formula, have made these
two sets of tables favorites for general use. It must be
borne in mind, however, that for sizes above 6 inches, the
lost head given by them for the higher velocities, is more
than the actual loss.

Diagrams for Velocity Head and Loss in Elbows and Tees.
In Fig. 3 are plotted values of the velocity head

v!
——- corresponding to discharges in gallons per minute
2g

through pipes having internal diameters of 8, 10, 12, 14, 10,
and 18 inches. Although the scale is small, the values may
ke obtained with sufficient accuracy for the uses given in
this bulletin.

With an assumed coefficient of entrance head, ‘m,” this
diagram may also be used for finding the loss at entrance by
merely multiplying the velocity head for the given discharge
by the assumed coefficient. For ordinary forms of entrance
this coefficient may be expected to be about 0.5, but it is
not uncommon to use 1.0 for the coefficient; expecting that
the larger value will cover other losses. j

Fig. 3 also gives the loss of head in elbows of six
sizes for given discharges in gallons per minute. The up-
per diagram is for elbows having a radius of curvature of
axis of elbow equal to 1.5 diameters and the lower diagram
for elbows having a radius equal to 3 diameters. The values
are those selected by the Committee on Water Service as
representing the maximum results of tests. Few data on
large sizes and high velocities are available, kut the values
given in the diagrams are probably conservative and may
be used until supplanted by more trustworthy information.

Fig. 3 also gives the loss of head in tees of six sizes
for given discharges per. minute, as presented by the Com-
mittee on Water Service. Information on the hydraulic prop-
erties of tees is even more incomplete than that of elbows,
but the diagrams probably give the best results now avail-
able.

o g

WIRELESS TELEGRAPHY.

For his recent lecture on wireless telegraphy at the
Royal Institution, Mr. Marconi had erected in the lecture
theatre a complete wireless installation. For the aerial, kites
had been flown, but almost at the moment he intended to
transmit messages, the wind dropped and so did the kites.

The burden of the lecture was an exposition of the as-
tonishing anomalies connected with the distance of trans-
mission, in which wireless work abounds. Some of these
are not new acquaintances, but, old or new, they have this
in common, that no adequate and satisfying explanation of
them has yet been advanced. With moderate power stations
on ships, the distance over which communication can be
made during the day is generally about the same, and in-
dependent of the bearing of the ships to each other or to
the land stations. But in the night curious results are ob-
tained. Ships off the north of Spain, or the coast of Italy,
can nearly always communicate with the Post-Office stations
in Britain, but when the same ships are at a similar dis-
tance away, but in the Atlantic, on the usual track between
England and America, they can only communicate = with
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those shore stations by using specially powerful instruments.
In the former case the Alps have to be traversed, yet in the
latter case a night transmission of 1,000 miles is exceptional.

“Again, there is the well-known interference in daytime with

the passage of short waves, while long waves are sometimes
more effective in daytime than at night.

There is also the peculiar effect of direction of trans-
mission upon the maximum distance of transmission at
night. This is much more in a north—south direction than
in an east—west. During night-time, mountains which ob-
struct the waves during the day entirely lose this charac-
teristic.

There are in addition daily variations in the resistance
offered to waves; variations so regular that they may be
anticipated, and so dependable that one may set the clock
by them. Mr. Marconi has plotted a pair of curves, one for
a wave length of 5,000 metres and one for a wave length of
7,000 metres, each expressing for a day the strength of sig-
nal received over the Atlantic with a constant strength of
transmission. The immense dips and peaks are respectively
produced in each curve simultaneously. Although at noon
the 7,000 metre wave had an advantage in strength over
the 5,000 metre wave, on the occasion of peaks such as at
10.30 p.m., that of the shorter wave topped that of the
longer one.

It appears that the period of weakest signal across the
Atlantic occurs while it is light at one station and dark at
the other. The change from darkness to light seems, as it
were, to reflect the waves.

Of course, numerous explanations have been advanced
to account for these phenomena, The intcrfercnce of day-
light with the waves has been attributed to the ionisation of
the air by the ultra violet light from the sun and a conse-
quent absorption of the electricity by the ionised particles.
Mr. Marconi attributes much of the success of Trans-Atlan-
tic signalling to the use of air condensers. They have little
loss by dielectric hysteresis and, in addition, are self-heal-

j ing in the case of breakdown. The best transmitting results

are now being obtained by dividing the waves into groups
instead of a long continuous stretch. By this means one
can oktain a double tuning; the primary circuit to the fre-
quency of the wave itself, and the secondary to the frequency
of constituent portions of the groups. At Clifden he is us-
ing a battery of 6,000 cells in series, each of 40 amp. hours
capacity. T'his is believed to pe the highest voltage battery
in the world, and it is gratifying to hear that no insulation
troubles whatever have arisen with it. So adequate is the
battery to the demands of the station that during 16 of the
24 hours there is no running machinery in the station be-
vond the rotating spark gap. The opinion that earthing is
deleterious to good tuning is not held by Mr. Marconi; with
his earthing arrangements he has never found the slightest
difficulty.  Moreover, there is something of a bogey about
the anticipations of interference in high power trans-Atlantic
work. During a recent Admiralty test at a receiving Station
eight miles from the powerful transmister at Clifden, mess-
ages were received from Glace Bay without any interfer-
ence from Clifden when the latter station was transmitting
at full power with a wave length differing only by 25 per
cent. from the wave radiated ‘from Glace Bay. Arrange-
ments are now approaching completion whereby radio-tele-
graphic communications between Canada and Ireland would
be duplexed, giving simultaneous reception transmission.
Mr. Marconi interprets the results attained as showing
that a large number of long distance stations situated in thi'u
country could be operated simultaneously, without mutual
g::;i;zxzn;{e;ybxy ,t:,eou:zdo; sl.ightly differing wave lengths.
' : ¥ pril 30, 1911, 812,000 words were
transmitted between Clifden and Glace Bay
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COMPARATIVE CORROSION TESTS.

In view of the fact that manufacturers make a great
point of the sulphuric acid corrosion test of steel, it is
interesting to note that at a recent meeting of the Ameri-
can Society for Testing Materials one of the members
gave a paper criticizing the value of such tests as a true
indication of the power of a steel to resist corrosion.
The following is an abstract taken from the above-
referred-to paper and the discussion:—

According to the author of the paper on the subject,
Cloyd M. Chapman, ‘‘a service test is the only certain
method of demonstrating the true wearing qualities of
the product, but a service test may require years to give
the desired information,’”’ hence the demand for an ac-
celerated test. He deprecated the sulphuric acid test as
an unreliable indication of endurance in service, and cited
two panels of iron and steel that had shown almost the
same amount of pitting when exposed for eighteen
months to the weather; while strips cut from the same
plates showed a loss of iron of 6.7 per cent., and of steel
of 83 per cent. when submerged for one hour in dilute
sulphuric acid. He disclaimed any desire to be under-
stood as claiming that the sulphuric acid test is useless,
or that when properly used it may not give useful infor-
mation, but he did wish to call attention to its utter
inability to give a reliable indication of the relative
ability of metals to withstand the corrosive action of the
weather. :

It was claimed by one member that the presence of
copper in iron or steel had a very decided influence on
the rate at which steel would go into an acid solution.
Figures were presented in which the mere presence of
copper seemed to drop the rate from more than 18 per
cent. to about 0.43 per cent. As the analyses of the
metals did not give the oxygen content, another member
showed that while copper, as an alloy, might have a pro-
tective effect, as an impurity or mechanical mixture it
might be the reverse of protective, and that the oxygen
content was really the crucial point. He quoted case after
case where the corrosion varied with the oxygen, and
that, therefore, it was quite as necessary to know the
oxygen content as the copper.

—_— e aweo——

INSPECTORS AND INSPECTION.

Viewed from an engineering standpoint, the result
of the enforcement of independent inspection of material
or construction has been a better standard of work in
general. Because of this, it might appear superfluous to
ask what is the purpose of inspection. Specifications,
when once drawn, should be lived up to. Obviously,
inspection is enforced to see that this is carried out.
This constitutes the theory. But what of practice? Does
friction ever arise between those appointed to inspect
work and the manufacturer or contractor, as the case
may be? The answer to the last question provokes a
smile—a broad one in many cases.

As to the causes of such friction, that where dis-
honesty on the part of the manufacturer or the contractor
is involved must necessarily be set aside from this argu-
ment. Such cases bring their own reward. Nowadays, °
it is a fully recognized business principle that it pays to
furnish the best quality, so that where friction arises
when this is the purpose of a firm the causes are well
worth looking into and considering.

R
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In many instances, it seems to be the intention of
inspectors to prove that they are ““doing something’’ by
continually finding fault in a manner which, if it were
applied to themselves, would be exceedingly offensive.
One of the worst states of mind for any man to get into
is that of habitual suspicion. This® trait very seldom
indicates good judgment, and if.there is one occupation
that calls for continual cool and quiet judgment, it is that
of an inspecting engineer.

Where material or work offered for inspection is
found wanting in quality, it is well for an inspector to
keep in mind that this work is not the result of the plans
of those in authority, but of some of the hired labor, and
in consequence, a word or two with those actually re-
sponsible will generally produce the desired results. In
other words, a common sense, quiet talk generally brings
its reward, not merely in the patching up of some de-
fective work, but in what is more to the point, the estab-
lishing a common understanding between all concerned.

It is as much the duty of an inspector to establish
good-will, which in all cases is more productive of good
results, as it is to merely look over a certain quantity of
work per day. Producers in general are as thankful for
any influence that promotes perfection in their work as
are any other class of men.

7
—_———

MODELS FOR PROJECTED IMPROVEMENTS.

It is often -customary when offering a scheme of
civic building for improvement to have some one draw
up a colored drawing of the new building or area, as the
case may be, and this is shown to those financially inter-
ested. Many of us can recall instances where the draw-
ing gave very little idea of conditions as they finally
turned out. This is more noticeable in the case of build-
ing, the reason being that the drawing seldom shows the
surrounding features. In the majority of cases, the idea
given is not complimentary to things as they would

actually look.

In such cases as these, where large schemes are
projected, why not have actual models built showing the
building in place, the new scheme of roadways, trees,
etc., and thereby give the persons untutored in imagining
things a chance to see how objects will be actually co-
related? The price of these models is not high; the
return in time saved is large.

el AR

COAL ANALYSIS.

In one of our editorials in a recent issue, the value
of buying certain commodities by analysis was pointed
out. Not only should contracts be made on analysis
basis, but the furnished article should be analyzed as a
check. The following is an instance showing the neces-
sity of such a procedure :—

The school board of a Massachusetts city has for
some time been buying coal for the schoolhouses on
specification, but only recently did it take any steps to
see whether it was actually getting the quality it was
paying for. Lately it has made the first analysis of coal
delivered to it, and discovered that the coal was below
the stipulated quality. As a result of this analysis, cost-
ing $10, the coal dealer has paid to the city a rebate of
$873.01 on the payments for coal.
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EDITORIAL COMMENT.

Mr. H. G. Tyrell has recently published a book, en-
titled ‘‘History of Bridge Engineering,”” the contents of
which are extremely interesting not only from the mere
historical standpoint, but also from the technical side.

9 o T e T AW

The National Bridge Company of Canada, which
was organized in December last, and work then started
on its new buildings near Dominion Park, Longue
Pointe, Montreal, has made its first shipment of finished
steel. Power was turned on a few days ago, and the
shop machines put in operation, resulting in the first
shipment for customers’ contracts, within about forty-
eight hours from the start. This is a new record in rapid
construction for a large industrial plant in the Dominion.

——"

LIETING MAGNETS FOR FOUNDRIES.

At the Pittsburg meeting of the American Foundry-
men’s Association Mr. H. F. Stratton, of Cleveland, read
an interesting paper on the application of lifting magnets
for foundry service; in which its progress, so far, has been
unimportant in this country. To prove the adaptability of
the lifting magnet for this class of work, Mr. Stratton gave
the following estimate of cost for a foundry melting 35 tons
of metal daily, 300 days in the year. The cost of the mag-
net and crane installation, with a lifting capacity of 1,350
pounds of pig iron is $4,000. A crane and a magnet of
this size can handle 35 tons per hour at an operating cost
(wages, fuel, oil) of 48 cents (2s.) per hour, or 1.4 cents
per ton. The -annual depreciation on the $4,000 equipment
at 12% would be $480, and as 35 tons handled twice per day
for 300 days represent 21,000 tons handled annually the de-
preciation cost on this tonning basis is 2.3 cents per ton.
This brings the total cost of handling, including wages,
fuel, oil and depreciation, up to 3.7 cents per ‘ton. The
author was told by a gentleman well versed in foundry prac-
tice that 10 cents per ton is a fair figure to assume for the
cost of loading or unloading pig by hand, and on this
basis the saving 'would be $1,323 annually, or 33% on aaq
investment of $4,000. To sum up, a foundry melting 35
tons of metal daily can instal both a crane and a magnet.
and expect a return upon the investment, after allowing all
charges, of more than 30%. If it happens that a foundry
is already equipped with either an electric or locomotive
crane a magnet can then be installed on a very profitable
basis when the tonnage to be handled is considerably less.
For instance, if an assumption be made that a foundry melts
20 tons daily, and that a magnet be installed on an exist-
ing crane, the cost of the magnet being about $9oo, then
the cost of handling, per ton, including wages, fuel, oil and
depreciation on the magnet, is about 2.3 cents, which would
represent a saving in this foundry of about $924 each year,
or more than 100% on the investment. ‘It is very earnest-
ly hoped,” said Mr. Stratton, “that these figures be not
brushed aside with the assumption that they are theoreti-
cal and must be largely discounted. As a matter of facts
the costs of handling by a magnet are stated conservatively,
fmd are being bettered in service daily.”” Handling scraps
in general, would be more expensive than handling pig
iron, whether done by hand or by magnet, but the advant-
age in favour of the magnet is more marked in the case of
scrap than in the case of pig.
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A NEW METHOD OF WATER STERILIZATION.

Following many electrical demonstrations, discoveries
have been made which unrolled before many investigators
a field which had for its ultimation the nature of rays other
than those commonly mentioned and placed under the head-
ing of light. The more important members of this series
might include those proceeding from a Crooke tube, the
emanations from radium and its kindred elemen‘s, and
the ultra-violet rays. The ultra-violet rays, though known
of for some time have recently been employed in experiments
which have been conducted to ascertain their powers of
destroying organic life and growth in drinking water.

Bacteria in general, grow and thrive in a temperature
of 10° C.—406° C. These may of course be rendered harmless
by raising the temperature of the 'water in which they
are residing to 100° C. (212° F.). This of course involves con-
siderable trouble and expense and has been the incentive
which has turned physicists and inventors into other chan-
nels seeking a means of sterilization other than raising the
liquid to the boiling point. Conditions fatal to bacterial
growths might be summed as shown:

Several times freezing and thawing.

Presence of oxygen (anaerobic).

Electricity arrests growth.

Sunlight is very destructive to bacteria; the sun’s rays,
however, must come in direct contact with the germs. ,1he
light from the electric arc has similar effects as sunlight.

Research showed the violet end of the spectrum to be

the most active, and led on to a rich source of these ultra-
violet rays being sought for.

Ultra-violet rays were first produced on a large scale
by Professor Finsen, using an electric arc between metallic
electrodes, or the discharge from a condenser through a
series of points. Professor Finsen used the rays only for
therapcuti_c purposes, in the treatment of such ma-
ladies as cancer. The system was not developed
commercially and it was not until the development of the
mercury vapor lamp using a silica tube that sterilization of
water by this means became a possibility. By the wuse of
this lamp it became possible to generate an arc rich in ultra-
violet rays, which readily passed through the silica tube but
are almost completely absorbed by glass. In a paper read
before the Association of Warter Engineers of England Max
de Recklinghausen described experiments conducted by him
at Sorbonne University, in which water containing B. coli
was sterilized by a 220-volt, three-ampere silica lamp, sterili-
zation being obtained within one second at a distance of 10
centimeters, within 4 seconds at 20 centimeters, within 15
seconds at 40 centimeters and within 30 seconds at 6o centi-
meters. Temperature was found to have little effect upon
the speed of sterilization, even including the freezing point.

Experiments with various classes of micro-organisms
showed that they varied in their sensitiveness to the action
of the rays. Destruction was found to take place in the fol-
lowing times at a uniform distance. Staphylococus, 5 to 10
seconds; cholera, 10 to 15; coli, 15 to 20; typhoid, 10 to
20; dysentery, 10 to 20; pneumonia, 20 to 30; subtilis, 30 to
60; tetanus, 20 to 60. - Glass was found to be practically an
absorbent of the ultra-violet rays and therefore must not be
interposed between the rays and water.

From the above it would appear that water which is to
be sterilized must remain within 20 centimeters (about 8
inches) of the lamp for at least 4 seconds, or within 4 inches
of the lamp for at least one second, and that glass must not
be interposed between the lamp and the water. This would
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apparently require either very low velocities or a great num-
ber of sources of ultra-violet rays placed within 2 or 3 inches
of each other throughout the channel through which the
water to be sterilized is to be passed.

Concerning the cost of this method compared with slow
sand filtration which would cost about $10.40 per 1,000,000
gallons, the ultra-violet rays meéthod would come to about
$125 to $175 per 1,000,000 gallons.

A domestic sterilizer using this type of lamp, shown in
Fig. 1, was imported recently by the Baltimore County Wa-
ter & Electric Company for experimental purposes, and was
installed at its office at Baltimore, Md. The water used for
the test was city water just as received from the tap. This
water often contains B. coli, and the number of Lacteria
per cubic centimeter is usually in the hundreds. The table
given here shows the result of the tests made, and it is
readily seen that the effluent in all the tests was practically
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From the American Waterworks Association.

The bacterial results from these few experiments are
quite the same as the more extended tests carried out last
July at Marseilles, France. The capacity of the apparatus
in the French test was 158,500 gal. per 24 hours, and the
process' required 08.41 watt-hours per 1000 gal. The ap-
paratus was attached to the outlet of a roughing filter, which
was uscd simply to remove the turbidity from the river wa-
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ter. The water before being subjected to the rays from the
lamp contained several hundred bacteria per cubic centi-
meter, and positive results were obtained for B. coli in all
1 c.c. samples tested. All of the samples from the effluent
were practically sterile and B. coli. was entirely eliminated

had been inoculated.
—_——-———————

A PROFESSIONAL CODE AND SCHEDULE OF
FEES FOR CONSULTING ENGINEERS.

The following code and schedule will be of interest to
Engineers in general.

The American Institute of Consulting Engineers, a
society formed a few years years ago in New York City for
dealing with professional questions, has just completed two
of its earliest undertakings by formulating a code of pro-
fessional ethics and a schedule of charges for consulting,
designing and other engineering service. A strong com-
mittee was appointed last January to deal ‘with the subject
of Professional Practice and Ethics; it consists of Mr. John
F. Wallace (Ch.), Mr. H. W. Hodge, Mr. L. B. Stillwell.
Mr. F. A. Molitor, and Prof. Geo. A. Swain. The present
code represents the results of this committee’s work with
slight changes suggested by the Council and by members of
the society. The code has been approved by vote of the
members, and was finally authorized by the Council on June
23, 1011. The members of the Council are Gustav Linden-
thal, Ralph Modeski, John F. Wallace, W. J. Wilgus, Rud-
olph Hering, C. O. Mailloux, Alfred P. Boller, J. E. Greiner
and C. C. Schneider. Mr. E. W. Stern (103 Park Ave., New
York), Secretary of the Institute, has furnished a .copy of
the code, which follows:

Code of Professional Ethics.

It shall be considered unprofessional and inconsistent
with honorable and dignified bearing for any member of
The American Institute of Consulting Engineers:

(1) To act for his client in professional matters other-
wise than in a strictly fiduciary manner or to accept any
other remuneration than his direct charges for services ren-
dered his clients; except as provided in Clause 4.

(2) To accept any trade commissions, discounts, al-
lowances, or any indirect profit or consideration in connec-
tion with any work which he is engaged tec design or to
superintend, or in connection with any professional business
‘which may be entrusted to him.

(3) To neglect informing his clients of any business
connections, interests or circumstances which may be deem-
ed as influencing his judgment or the quality of his ser-
vices to his clients.

(4) To receive, directly or indirectly, any royalty, gra-
tuity or commission on any patented or protected article or
process used in work upon which he 1is retained by his
clients, unless and until receipt of such royalty, gratuity or
comm’ssion has been authorized in writing by his clients.

(5) To offer commissions or otherwise improperly
solicit professional work either directly or by an agent.

(6) To attempt to injure falsely or maliciously, direct-
ly or indirectly, the professional reputation, prospects or
business of a fellow engineer.

(7) To accept employment by a client while the claim
for compensation or damages, or both, of a fellow engineer
previously employed by the same client and whose employ-
ment has been terminated, remains unsatisfied or until such
claim has been referred to arbitration or issue has been
joined at law or unless the engineer previously employed
has neglected to press his claim legally.
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(8) To attempt to supplant a fellow engineer after de-
finite steps have been taken towards his employment.

(9) To compete ‘with a fellow engineer for employ-
ment on the basis of professional charges by reducing his
usual charges and attempting to underbid after being in-
informed of the charges named by his competitor.

(10) To accept any engagement to review the work of
a fellow engineer for the same client, except with the
knowledge or consent of such engineer or unless the con
necticn of such engineer with the work has been terminated.

Schedule of Fees

As a general guide in determining fees for professional
services, The American Institute of Consulting Engineers
recognizes the propriety of charging: A per diem rate; a
fixed sum; or a percentage on the cost of work; as follows:

PER DIEM RATE.—(1) Charges for consultations,
reports and opinions should vary according to ‘the char-
acter, magnitude and importance of the work or subject in-
volved and according to the experience and reputation of
the individual engineer, from $100 per day to a higher
figure, and in addition where expert testimony is required or
where otherwise conditions warrant so doing, a Tetainer
varying from $250 to $1,000 and upwards. An additional
charge should ke made for all actual expenses such as tra-
velling and general office expenses and field assistants and
materials, with a suitable allowance for indeterminate
items. In such cases six hours of actual work should be
considered one day, irrespective of the actual hours of time
devoted to the case.

Fixed Sum.—(2) A fixed total sum for above mention-
ed services ‘may be agreed on in lieu of per diem charges.
A fixed sum may also be charged for a portion or all of the
items of preliminary surveys, studies, examinations, reportss
detail plans, specifications and supervision, including all of
the expenses above recited under per diem rate.

Percentages on the Cost of Work.—(3) For preliminarv
surveys, studies and report on original project, or for
examination and report on project prepared by another
enginesr, including in both cases all expenses of
every nature except those that may be specifically omitted
by agreement—from 1% % to 3% on the estimated cost of
the work. .

(4) For the preliminary stage (3) and in addition
thereto detail plans and specifications for construction, in-
cluding all expenses of every nature except those that may
be svecifically omitted by agreement from 2% % to 5% on the
estimated cost of the work.

(5) For the preliminary and middle stages (3) and (4)
and in addition thereto general supervision during construc-
tion, including all expenses of every nature except those
that may be specifically omitted by agreement—s5%, but
more for work costing comparatively small amounts, and
from 47 to 5% 'where the amount involved is considerable.

(6) For full professional services (3), (4) and (5) and
management, including the awarding of contracts, and in-
cluding all expenses of every nature except those that may
be specifically omitted by agreement, 10% ; but more for work
costing comparatively small amounts, and 6% to 10% where
the amount involved is considerable,

(7) When desired, the percentage basis may be adopt-
ed for one or more stages, supplemented by a daily or
monthly charge or fixed sum for the remaining stage or
stages.

Ceneral Provisions.—(8) The period of time should be
designated during which the agreed percentages and daily
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or .monthly charges or fixed sum shall apply and beyond
which period an additional charge shall be made.

(9) The percentages are to be computed on the entire
cost of the completed work or upon the estimated cost,
pending execution or completion.

- (19) ‘Payments shall be made to the engineer from
time to time in proportion to the amount of work done.

(11) When alterations or additions are made to con-
tr;cts, drawings or specifications, or when services are re-
qglrevd in connection with negotiations, legal proceedings,
failure of contractors, franchises or right-of-way, a charge
based upon the time and trouble involved shall be made in
addition to the bercentage fee agreed upon.

 — ) m—

RAILWAY TIES OF REINFORCED CONCRETE
AND ASBESTOS.

A new reinforced concrete railway tie is being tested on
Fhe Bavarian railways, which seems to combine the elastic-
l*f_v of wood with the durability of steel and concrete. This
tie uses asbestos fibres soaked in water and saturated with
pure cement as one of the elements. The mixture after
complete saturation with water forms a soft tenacious mass
which does not permit tamping or ramming as concrete
does, but reaches two-thirds of the breaking strength of
concrete. After setting it can be drilled, nailed and ham-
mered like wood and retains its ho

ld upon other materials,
better than wood.

The concrete consists of 1 part cement,
I part rubble and 2 parts gravel sand. The asbestos is
used only below the actual seat of the rails. The ties are
2.7 m, (8..9 it.) long, 22 cm. (8.8 in.) wide -and 14.18 cm. (6-
7 1n.) thick. The cut shows the tie with the reinforcement
of 8§ mm. (0.3 in.) steel rods.

The seven steel rods of the tensile zone reinforcement
are imbedded below the rail seat which is also of concrete
and the asbestos is placed on top of this. This lessons the
cost of the tie, as the asbestos is rather expensive. A tie
costs $1.50 to $1.75. The weight is about three times thac
of the wooden tie, 220 kg. (484 lbs.) The setting of the
cerner'lt and asbestos is much slower than that of concrete
and is accompanied by formation of heat. Hydrates of
11m§ are .ff)rmed in the process, as asbestos (c;dcium-mav-
nesium silicate) has only a little silicic acid due to impu;i-
ties. The excess of lime in the cement (25%) 1is also
changed to hydrate of lime with formation of l:eat Wh(eth-
er the ties will meet the Tequirements of the expec.ted wear
and tear is still a matter of doubt, as they have only been
usgd 5 months so far, although they have shown no ;lefecfs
within this time.—Zement and Beton.

—_—e e

CASEHARDENING.

As it is not always convenient to secure quantities of
horns, hoofs, lsather and other materials commonly used in
casehardening a large number of articles, recent experi-
ments have shown that articles made of wrought and low-
carkon steel may be hardened sufficiently for ordinary pur-
boses by packing them in a mixture of one part of saltpetre
o five parts by weight of granulated charcoal.

——eoe—
NEW RADIUM FIELD.

——

A number of rich deposits of ores containing radium
have been found in Australia. Near Mt. Poynter, in South
Australifi, is found uranophane, ‘which contains 67 per cent.
of uranum trioxide. In Western Australia has been found
pilbarite with 27 per cent. of uranium.
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MINING IN BRITISH COLUMBIA.

John Hendry.*

The year 1910, in the province of British Columbia, was
a record year in mineral production, the total.value of the
mineral extracted being $26,183,505. It is interesting 10
note that the province has continued to maintain its average
proportion of the mineral production of Canada. If the
aggregate value of the production of the Dominion be taken
for the 25 years from 1886 to 1910, at $1,120,000,000 (which
allows about $95,000,000 for 1910) it would appear that
British Columbia can claim to have produced Letween
twenty-seven and twenty-eight per cent. of this large sum.

The aggregate value of the mineral production of this
province for all years to Igio inclusive is nearly $374,000,-
oco. It is a striking fact, as indicating the substantial in-
crease in the value of the mineral production of the province
in recent years compared with those prior to 1900, that fully
forty per cent. of this large value is the production of the
last five years, while more than half (about fifty-three per
cent.) is that of the seven years from 19o4 to 19I10. In 1910,
there appear to have been serious decreases in the produc-
tion of lead, copper and zinc, but these were more than
compensated for by the unprecedented increase in that of
coal. Never before in the history of coal mining in the
province has there been so large an increase made in a
single year, the two nearest annual increases having been
that of 350,000 long tons in 1891 over the production of 1890,
and of 323,000 long tons in 19og over that of 19o8.  Last
year’s increase in net production of coal over that of 1909 is,
however, greater than that of the two largest increases pre-
viously on record added together, or 704,000 long tons in
this one year as against 678,000 tons in those two years.

The expectations of those directly interested in the pro-
duction of zinc, that there would be an increased output in
1910, were by no means realized; for the quantity marketed
was small in comparison with the production of 1909. An
unfortunate combination of circumstances brought about
this decrease which was not the result of lack of ore. The
Eurning of bridges and trestles along several miles of the
Kaslo and Slocan railway last July took away from the
mines their transportation facilities, so that continued ship-
ment of mine products was quite impracticable during the
remainder of the year. The destruction by fire of the White-
water Concentrating Mill compelled a cessation of production
there. It is hoped that the investigations which the Domin-
ion Department of Mines is making in connection with the
smelting of zinc ores, with a view to finding a solution of
quantities of zinc and lead zinc ore known to occur in Koot-
the problem of how to turn to profitable account the great
enay mines, will be successful.

There was no production of iron ore reported in 1910 in
British Columbia; nor, so far as known, has there been
much activity in the direction of further development of
known iron-ore properties. Some time ago the Dominion De-
partment of Mines published a report by Mr. Lindeman on
a number of iron ore deposits -on Vancouver and Texada
islands. The only additional information since received is
concerning the discovery near Upper Campbell lake on Van-
couver island, of a deposit of magnetic iron of high grade
and purity, samples on analysis showing as high as 70 per
cent. iron, .04 per cent. sulphur, .08 per cent. citarium, and
.0087 per cent. phosphorus.

" Lty y
Report of Commission of Conservation, Canada.
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REMARKABLE EXCAVATOR FOR A
HUNGARIAN CEMENT WORKS.

—

A very remarkable excavator has lately been installed in
the clay pits of a cement works in Hungary, which is worthy
of note, not only on account of its design, but also on
account of its great capacity, as the guide alone has a
length of 125 feet. The clay beds are composed of a com-
paratively light material—in layers of more or less sandy
and moist, but not sticky clay—which lies in 16 clearly de-
fined horizontal layers, the upper ones being richer than the
lower. The material was formerly won and mixed by manual
labor, but some years ago it was determined to substitute
mechanical methods. In order to keep the works supplied
with material of a uniform nature, it was, however, necessary
to extract it from the beds—which have a thickness of 66
feet—in one single clean cut instead of working at differ-
ent levels. This could naturally only be done by an ex-
cavator of unusual design and of very large dimensions.

e 3
Aamscs |

A powerful engine works at a distance of about 1,315
feet from the engine house, on a track 920 feet long, and
transfers the extracted material from two large drop chutes
into a chain railway for conveyance to the mill. The cut
of the excavator is in a straight line as the bucket chain
can only be shifted parallel to itself if the material extracted
is to b2 kept uniformly mixed. The bucket-chain, is, there-
fore, guided entirely in the excavator guide.

The frame of the excavator is designed in rolled sections
and strong plates, and well stiffened by strong cross and
diagonal bracings. The drive of the excavator is electro-
magnetic, the bucket chain being driven by an alternating
current motor of 500 volts and 75 h.p. The movements of
the bucket-chain, the travelling of the excavator and the
raising and lowering of the bucket guides are quite inde-
pendent of each other, and can, therefore, be actuated either
simultaneously or successively. The mgvement is trans-
ferred to the bucket-chain by two drum sheaves provided
with teeth.

A belt drive and toothed wheel drive are inserted be-
tween these sheaves and the driving motor. The belt is
protected from the influence of the weather by plate casing,
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and, as is usual, the bucket guide is raised and lowered by
means of a drum winch. Dredge buckets are employed for
digging out and carrying the material, which are made in
one piece from pressed steel plates having a bent shape and
discharging to the rear. A knife is screwed on the blade
side, which can be easily sharpened or exchanged. The ma-
terial handled is transferred from the excavator shovels to
the loading pockets, from which it is drawn off into chain
railway cars.

On account of the unusual size of this remarkable ex-
cavator, a few details may prove of special interest. The
working angle of the excavator guide is 47.5 degrees, the
track is horizontal with a guage of about ro feet. The dis-
tance from centre of the travelling track of the excavator to
centre of the chain railway is nearly 14 feet. The projection
of the counter-weight is about 50 feet and the counter-weight
itself, which consists of paving stones, weighs 4o tons. The
bucket guide, as already mentioned, has a length of 125
feet, with a dredger depth of about 65 feet. Pendulum feet
are fitted on the rear side of the counter-weight, which come
to rest when the excavator guide is relieved at any time, and
in this manner carry the main part of the counter-weight.

This excavator, in spite of its unusual size, has prove:l
most reliable and successful in working. The whole appliance
was supplied by Adolph Bleichert and Company, London a.d
Leipz'g.

—_—e—

ELECTRICITY IN THE FOUNDRY.

Mr. Brent Wiléy .contributed a paper at the American
Foundrymen’s Association on electrical applications in the
foundry, which contained much valuable material. He took
the case of foundries with a capacity up to 2,000 tons per
month, equipped with travelling cranes and electric drive
throughout, the equipment being 220 d. ¢. The - average
conditions for these foundries would be: floor motors, one 75
h.p. a‘r-compressor, one 20 h.p. cold saw, two 30 h.p. sand
mills, eight 5 h.p. grinders, six machine-shop motors ag-
gregating 3o h.p., one 23 h.p. repair shop motor, and six
miscellaneous motors aggregating 58 h.p., a grand total of
323 h.p. Im addition, there are crane motors, two of 50
tons each (280 h.p.), three of 25 tons each (250 h.p.), four
of 10 tons each (180 h.p.), two of 5 tons each (go h.p.),
total, 8oo h. p., and crane-hoist motors, total 400 h.p. A
general rule for power-house capacities 1s that the average
load will be approximately one-half of the total capacities of
floor motors and crane hoist motors. In figuring the crane
load on the power station it is to be noted that as the
hoisting motion of the crane gives the heaviest load, and
as it is seldom that more than one motion is used at a
time, it is sufficient to consider the load on this motor only.
As the crane work is very intermittent the load 1is very
fluctuating, and the total capacity of power generators
should not be less than twice the average load. As a gen-
eral rule a spare generating unit will prove a paying invest-
ment to insure ample power at all times.

— eoa e ——

TITANIUM STEEL RAILS.

The New York Central Lines have ordered 41,500 tons
of titanium Bessemer rails for 1911, specifying the use of 1
per cent. of the 10 per cent. ferro-titanium. This alloy is
made according to the patents of Rossi, by the Titanium
Alloy Manufacturing Cempany, of Niagara Falls. This
order will, therefore, require more than 400 tons of the 10
per cent. alloy, which is believed to represent the largest
single order ever placed for alloy steel rails.
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THE STREET SURFACE.*

Geo. W. Tillson.

There is probably no one thing in the make up of a
city that is of as much importance as its streets. This re-
fers to their location and width, as well as their surface
treatment,

As this article will deal principally with surfaces it will
be taken for granted that the streets themselves have been
properly located. Their surfaces, however, cannot be in-
telligently considered without giving some attention to
width. But before taking this matter up in detail streets
must be divided into three groups, namely, wholesale, re-
tall and residential. It is understood, too, that it.is often
difficult to tell in advance to which group any street may.
belong and also if it will remain in that group permanently.

Streets have two functions, one to give light and air,
and the other to facilitate travel, both pedestrian and vehi-
cular. For the former purpose the width should be varied
according to the height of adjacent buildings, and for the
latter according to its traffic.

As a mule a wholesale street is not a thoroughfare, and
consequently a width that will fill local requirements is
ordinarily sufficient. For the same reason a wholesale
street is used but little for pedestrians, so that a wide side-
walk is not necessary. A wide sidewalk is even a detri-
ment, for, as in most cities goods are taken from the bu.ld-
ings across the walks to the trucks, these walks should Le
no ‘wider ‘than is absolutely necessary. If then :re minim-
um width of a wholesale street is taken at 6o feet, how this
width should be divided as to roadway and sidewalks is the
question. In such a case as this it is easier to assume the
vehicular than the pedestrian wants and if the former be
satisfied without at the same time interfering with those
;Jflthe latter, the entire solution ought to be fairly success-
ul.

But one tier of trucks can be loaded in front of any
building at one time. The large trucks in Manhattan,
b-acked up against the curb, occupy 13% ft. If the opposite
side of the roadway be similarly used, 27 ft. in all will be
blocked to transient travel on the street. As a general pro-
position the width of the roadway should be sufficient to al-
low trucks to load on Loth sides without impeding the lines
of traffic each way. If the roadway be assumed at 4o ft.,
and 13% ft. be occupied on each side, there would be left a
width of 13 ft. in the centre, which will be hardly enough for
this purpose. It is probable that both sides of the strect
will be occupied all the time, especially with the largest
size trmucks, so that traffic could move fairly weil in both
directions under these conditions ; but if the sidewalk width
should be reduced 1 ft. more on each side, making a road-
way of 42 ft., there 'would be no serious obstruction to the
traffic. This reasoning is based upon the idea that the en-
tire street width is for the public and is not to Le taken up
by areas, stoops, railings or obstructions of any kind,

On retail business streets different conditions govern,
as both the walks and pavement are used by many transi-
ent persons for a short time only and they are constantly
coming and going, but as the vehicles deposit their pas-
sengers on the sidewalk it should, relatively in proportion
to the roadway, be wider on a retail than on a wholesale
street.. Fifth avenue in New York is the greatest retail
streesimithisiicountrv, « [t1s oo, £t wide and until recently
iiza:ajnz 4;3:.1):0?;::2’ with sidewalk. spaces 30 ft: wide.

s ver, were permitted to a width of
15 ft., thus reducing the actual width available to the pub-

. *PapEI-r presented at the Third National Conference on
City Planning, Philadelphia, Pa.

THE CANADIAN ENGINEER 51

lic to 70 ft. In 1909, between Twenty-fifth- and Forty-
cighth streets, the curbs were set back 7% ft. on Loth sides
and all encroachments removed to a distance of at least 2%
ft. from the building line, causing to be taken down stoops
that had been in use for more than fifty years. The entire
operation give a roadway 55 ft. wide, with an available
sidewalk width of not less than 20 ft. This new roadway
width permits three lines of travel on each side of the
street 'without interference, and the sidewalk width is am-
ple for present needs. The result here has been so satis-
factory to every one that the same treatment will be con-
tinued as far north as Fifty-eighth street and also applied
to many other of the wider streets and avenues where the
traffic is congested.

This is of course an exceptional case and is given as
an instance of what was considered the proper relation of
sidewalks and roadways some years ago. Generally speak-
ing, it would seem that the roadway should be proportion-
ately less than as given above, for Fifth avenue is a thor-
oughfare and used by many who do not have business on
the street. If an arbitrary rule were to be adopted, one
making the carriage way one-half the width of the entire
street ‘would prokably be satisfactory.

On residential streets the questions that have been dis-
cussed are determined more by sentimental than wutilitarian
principles. So much depends upon whether the street is or
is not solidly built up and whether the buildings set
back,of or on the property line. The residential streets
of Manhattan are 6o ft. wide, with roadways of 30 ft. This
leaves sidewalk spaces of 15 ft., but as stoops are allowed
to project 5 ft., the width available to the public is only
so .ft.  The question immediately arises, if this width is
sufficient, why should the city condemn and pay for a width
of 60 ft. for public use? A width of 30 ft. is sufficient to
a'low the ordinary vehicle to turn around easily, and as a
genszral proposition is sufficient for a residential street. On
short and unimportant streets even this can be reduced with-
out disadvantage..

When it comes to the selection of the material to be
placed uron the street, much study is required. When it
is knoiwn that city pavements have been in use for nearly
six hundred years, and in this country for about three
hundred, it would seem that the selection should be a sim-
ple matter. But it must also be understood that not one
mile of the pavements considered standard to-day was in
use or hardly thought of thirty-five years ago.

The first pavement laid in this country was in the old
town of Pemaquid, Me. A few years ago a farmer at work
in h's field felt his plow strike some obstruction. He inves-
tigated the matter and discovered a street paved with cob-
ble stones and curbed in the modern way. As nearly as
can be ascertained, this pavement was laid about 1623,
when Pemaquid was a flourishing settlement.

Boston laid its first pavement in 1650 and New York in
1656, both cities using cobble stone, it being the most
available material at that time. And this same material re-
mained practically standard until 1850, when Belgian blocks
wire introduced, the present oblong granite not being used
until some twenty years later. Brick and asphalt were first
laid in the 70’s, and the present treated wood blocks some
twelve or fifteen years ago. In the meantime, however, ex-
perimen's. were made with a great many kinds of materials,
more or less successfully, till at the present time the stan-
card paving materials are stone, brick, creosoted wood,
sheet and block asphalt, and the so-called bitulithic,

In determining which one of these materials shall be
used on any one particular street great care is necessary.
The official should first know all the properties of the dif-
ferent pavements as well as the requirements of the s:ireet
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itself, as what would be very satisfactory under some con-
ditions should not be tolerated under others.

The principal requirements of a perfect pavement are
durability, smoothness and noiselessness. There are a
number of other requirements, but time will not permit
their discussion to-day. Now, while the pavements above
mentioned contain all of these properties, no single one of
them does, and it is in the selection of the one best adapted
to any street under consideration that will tax the skill of
the official to the utmost.

Granite is undoubtedly the most durable material and
makes a pavement that requires few repairs. It is, how-
ever, noisy, and, as generally laid, rough and consequently
not desirable for residence streets. It gives a good foot-
hold for horses and will probakly be most satisfactory for
heavy traffic streets. The smoother pavements are, how-
ever, more slippery, so that granite must sometimes be
used on account of steep grades on streets where naturally
it would not be selected. The granite pavements of this
country are much more objectionakle than they might be on
account of the roughness of the blocks themselves. To
make a smooth block costs money, and for that reason
blocks have been used that never should have been Jaid in
any pavement. The remedy then is simple; make the
blocks better, both as to shape and surfaces, so that they
iwill not only lay closer, but present a much smoother sur-
face when laid. The general practice with granite pave-
ment has been to permit a 3-inch joint between the blocks,
filling the same with gravel, the interstices of which
are also filled with coal tar pitch. By making the blocks of
better shape and laying them stone to stone the joint can
be kept so small that it will be practical to fill it entirely
with pitch. This filler of pitch will materially reduce the
noise of traffic, and, together with the smooth surface, give
as quiet a pavement as it is possible to obtain with a hard,
durable material. Some engineers prefer to fill the joints
with cement grout. This practice unquestionably gives good
results ‘when properly carried out, but it means keeping the
street closed to traffic until the grout is completely set.
This is difficult to do in a street that is in constant use.
Such a pavement as this is very hard to open and replace
for subsurface work, and while, as a general proposition
this might be a good thing in order to reduce openings tuv
a minimum, it is often absolutely necessary to open a
payment for repairs and new services, so that easiness of
repair is an important factor.

During the last year or two, engineers have recognized
the necessity for better blocks, and under present specifi-
cations a much better pavement has been obtained. It will
require some time, however, to get the granite workers
and pavers educated up to the required standard.

Brick can also be classed as a durable material and
has been used with great success and in large quantities in
the middle west. It is smoother than granite, and when
good bricks are used makes a good pavement. Good brick
cannot be made 'without good raw material, and many poor
brick pavements have been laid because the bricks were
made of poor clay and their character was not understood
before being laid in the pavement. Notwithstanding the
time brick has been used on streets, it was not until within
the last year that a standard testing machine had been
adopted. If this proves successful in separating the good
bricks from the bad before using, poor brick pavements
will be rarely found in the future. On account, however,
of their weight and consequent heavy tran¥portation
charges, it is doubtful if they can successfully compete
_ with other paving materials a great distance from. their place
of manufacture.
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Since creosoted wood blocks were first used in Indian~
apolis, in the late go’s, they have come into use more gen-
erally than any other new material except asphalt. The
principal reason is that a wood pavement is as nearly
noiseless as it is probably possible to make any pavement.
Its principal and almost its only objection is its slipperi-
ness, and that occurs only ‘when the pavement is wet or
frosty. Just what its durability is cannot now be told.
The first creo-resinate wood pavement was laid on Tremont
street, Boston, in 19oo. It is nmow in good condition and
has cost almost nothing for repairs. Lower Broadway, in
New York, has been paved with wood block for five years,

‘and where it has not been disturbed shows practically no

change from its original condition. Adjoining this wood,
from Vesey street to Canal street, the. previous granite
pavement ‘was renewed in twelve years. The durability of
creosoted yellow pine blocks has surprised: municipal en-
gineers, and these blocks have now been accepted as a
durable paving material.

Asphalt was the first material used for a smooth pave-
ment, and its success has been phenomenal. It can be
laid with an absolutely true and even surface, is easily re-
paired, and presents a pleasing appearance to the eye. It
is more slippery than brick or stone, but less so than wood.
It will, however, not stand heavy traffic, and it has receiv-
ed many set backs on account of its partial failure upon
sireets where it should never have been used. For resid-
ence or light business streets it is almost an ideal material,
within grade limitations. Where the grade exceeds 4% per
cent. or 5 per cent., asphalt blocks can be used. These
blocks are made of the same materials as the sheet asphalt,
except the sand of the former has been replaced with
crushed stone ranging in size from one-quarter of an inch
downward. On account of the coarser mineral matter and
the joints between the blocks, this form of asphalt pave-
ment is less slippery than the sheet.

Bitulithic pavement is a bituminous product designed
originally as an improved macadam, but gradually elabo-
rated until it has become accepted as a standard pavement.
It differs from sheet asphalt in that ‘while the former is
made up of sand, its particles being bound together by as-
phalt, the bitulithic is made up of broken stone in sizes
from 1% inches downward and so graduated as to present
as few voids as possible, the pieces being held together
with coal tar or in some cases with asphalt. On account
of the size of the stones it is much less slippery than as-
phalt and has been successfully used on steep grades. It
is a patented pavement and consequently has not been laid
in as large quantities as it otherwise would, although it
has been adopted very generally.

Knowing the properties of the different pavements to
be used, the wants and needs of the different streets must
next be considered. And the words “needs” and ‘‘wants”
are used advisedly. The pavements are for both local and
through travel, and these interests often conflict. The
wants of people occupying the premises on the street also
often differ altogether from those using them. For in-
stance, the tenants of an office building wish a noiseless
pavement and care little how often it wears out or how
much work is necessary to keep it in repair. This call,
however, must be heeded, as it is recognized at the present
time that everything possible must be done to reduce the
wear and tear upon human nerves in the modern city.
Then, too, there are the needs of hospitals, churches and
schools which must be located in many instances upon busy
streets and whose work is seriously interfered with by
noise,

In determining the needs of the different streets a
complete knowledge of the amount and character of the
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traffic should be had, and it is probable that no city in the
United States can furnish that information about its busy
streets. The value of such information has been fully re-
cognized in the borough of Manhattan, New York city,
during the past year, where the necessity and amount of
widening the roadways of certain streets have been deter-
mined by the result of the census of street traffic, both
pedestrian and vehicular.

‘Another factor should be considered, the necessity of
establishing through lines of vehicular traffic of all kinds.
In all cities there are ‘well defined lines of traffic, caused
by certain conditions, such as topography of the city, lo-
cation of docks, railroad stations, bridges, etc. In these
times, too, attention must be given to the needs of the auto-
mobilists and provision made for them. Routes should be
laid out for heavy traffic, where such are necessary, and
independent lines for automobiles = and light traffic, and
pavements laid suitable therefor.

In the foregoing "discussion no mention has been made
of the cost of these different types of pavements, for as an
abstract proposition that is not ' pertinent: but when it
comes to a practical application it must be considered, as
few cit’es have money enough for their pavement needs and
must make the little they have go as far as possible.

Summing up, then, the principles herein laid down and
applying them to general propositions, the author would
say: d :

That for heavy traffic business streets a stone pavement
will be most satisfactory, except where good brick is avail-
able and stone is not. If, however, for any reason noise is
an objection and must be gotten rid of as mmuch as possible,
wood blocks should be used un to grades of 2 per cent.,
where recourse must again be had to stone, but laid as
heretofore outlined so as to produce as little noise as pos-
sible.

On retail, light traffic or residential streets, wood, the
bituminous pavements or brick will be satisfactory, accord-
ing to grade requirements, the former two probably more
§0 than the latter, as they are less noisyv. In the east, wood
1s probably the most expensive material, with brick next,
and sheet asphalt the cheapest, but prices vary with sea-
sons, localities and local conditions.

The author believes that for these latter streets, cost
not being considered, wood will give the best general
satisfaction, with sheet asphalt second,

—_— -

THE NEW BAKELITE DISCS.

There has probably been no invention brought out in
years in the mechanical field which has -‘attracted such
world-wide interest as the material known as BAKELITE.
Technical men everywhere are now more or less familiar
with this indissoluble composition as used for various pur-
poses, but all are not so familiar with it as used in one of
its most important forms, namely, valve discs.

BAKELITE is a composition which is practically speak-
ing, indestructible, except from friction. The highest pres-
sure and highest temperature have no effect whatever upon
it. Neither do moisture or chemicals of any kind soften it.

The importance of these qualities as applied to valve
discs hardly needs comment. Valve-Leakage and frequent
renewal has been considered more or less an inevitable
evil. BAKELITE discs have, however, proved that valve
trouble can be a thing of the past in any kind of service.
Their extreme hardness and toughness reduces wear even
from fiction to a minimum and they can, moreover, readilv
be reground and refaced. BAKELITE discs are handled in

Canada by a Toronto firm, Plastics Limited, of 148 Van
Horne Street,
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LIGHTING A FACTORY LOCATION.

By E. R. Treverton.

Among all the reports on lighting installations that have
appeared in the past months there are comparatively few
that deal with the question of lighting the rougher locations
such as machine shops, mills, factories and the like, due to
the fact, no doubt, that very little work has been done along
this line, or that those conducting the work have little time
to report on it.

It is the object of this article to describe the manner in
which a very dark machine shop was lighted, by a very
simple but effective method, and one that has given entire
satisfaction to all concerned.

The location in question is a typical inside factory one,
there being an aisle 40 feet wide, situated Letween two other
aisles of a slightly greater width, and separated from them
only by the columns that carry the roof. Four hundred feet
of this aisle is used for general machine work, mostly lathe
work. The height of ceiling is 12 feet. The ceiling is form-
ed by the floor above, of wood (2” x 8"), and is divided in-
to bays 40’ x 16’ by the supporting girders. A crane runs

the entire length of the aisle with a clearance of only 13"

above the hoist.

The natural lighting comes from the aisles on each
side, one having a row of windows occupying the entire
outside wall, the other making use of skylights and a row
of windows just under the roof at a height of about 50 feet
from the floor. The light from the first source was mostly
cut off by a row of high machines directly in front of the
windows and by the intervening columns, crane girders and
the like. From the other side, the windows being so high
in comparison with the width of the room, only a narrow
strip of the floor was directly lighted, and this only im-
perfectly, on account of the machines located just along the
edge of the aisle. It was necessary to use artificial light
at all times, as under the best conditions of a bright day, the
natural light was very dim, the mixture of daylight necessi-
tating a higher artificial intensity than would otherwise have
been necessary.

Formerly, clusters of carbon lamps scattered here and
there, formed the general lighting scheme, each machine
being furnished with one or more extension lamps which
were moved from place to place as the operator required.
Not only was the light insufficient, but the constant trans-
fer of lamps with the consequent breakage and damage to
the cord made the maintenance cost so high and reduced
the efficiency of the workman, both in quality and quantity,
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to such an extent that some change was made necessary.
It was impossible to keep good men on account of the in-
convenience and unpleasantness of the location.

The small clearance over the crane, together with the low
ceiling, excluded all types of lamps except the incandescent.
Carbon lamps in sufficient numbers would have required an
excessive current consumption so that Tungsten units were
selecte] as being the most applicable. At the time there was
some doubt as to the advisability of using Tungsten lamps
as the floor above was used for machining heavy castings
and the constant dropping of these, it was feared, would
cause a large breakage of lamps, they being of the old
fuse type.

In order to determine the exact effect that this would
have on -the life of the lamps, two bays were each equipped
with a 100 watt, clear Tungsten lamps, with intensive glass
reflectors, mounted directly on the ceiling, with one inch of
free cord between the rosette and the socket. The lamps be-
ing in two rows, of four lamps each per bay, thus making
the spacing distance 8’ x 10/, with a power consumption of
1.25 watts per square foot of floor space. The switching was
arranged so that four lamps could be operated in a group
thus permitting ‘small areas to be lighted without waste.
Afier several weeks Operation the breakage was found to
bz oaly slight. With a replacement by the Westinghouse
Wire-Tyoe lamp the breakage has disappeared regardless
of the vibration due to cranes and to the dropping of heavy
weizhts on the floor above.

The illumination was uniform, and of sufficient intensily
for the class of work done there, and the place was iran:
formed from a gloomy into a cheerful location. The spirit
of the men improved as was shown by the quality of the
work turned out. The floor was kept cleaner and the whole
appearance of the place improved. In fact, 3o satisfactory

_was the result that the entire 25 bays were similarly equipp~l.
All estenzion lamps have been removed except where it is
necessary to see into deep work, or under machines. For
this purpose plug boxes have been placed at convemient
places, and the extension lines are used only when necessary,
with the result that the general lighting scheme is never
interferred with, and the room is free from the mass of cord
that generally characterizes like locations.

This system has been in service for well over a year, and
careful records have shown that the cost is reasonable, and
that th> saving in quality of work, and the ability to keep
good men has more than repaid the original expense.

The accompanying photograph, taken at night without
any light except from the ordinary source, shows the loca-
tion, and gives some idea of the satisfactory character of the
illumination. All parts of the room are sufficiently lighted
to permit of work being done with equal ease at any point.
Tests showed that the average intensity on the horizontal
plane averaged 2.5 foot-candles, with a minimum of 1.6
foot-candles at the extreme edge of the room.

e

THE EXPANSION OF CAST-IRON.

—_—

Cast iron, if repeatedly heated and cooled and kept free
from the air, increases in size without any change in weight.
In experiments with a Ear 12 in. by 1 in. by 1 in. the heating
and cooling being continucd 35 times in succession, the
bar grew to 123 ins. in length, the other measur>mnex s “e-
maining unchanged. The chemical change iicrzasing the
length of the bar was owing to the conversion of the caibon
to the graphite form. Wrought iron, :oft steei and tosl
steel, similarly treated, showed a very slight contraction.
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CHARACTERISTICS OF PERMISSIBLE
EXPLOSIVES.

The following abstract of a paper by C. Hall, read be-
fore the West Virginia Coal Mining Institute, contains some
very valuable information on explosives.

Tests of Explosives.—From September 2, 1008, to June
1, 1011, during which time the gallery for testing explosives
had Leen in operation in Pittsburg, Pa., 143 explosives have |
been submitted for official tests, 84 of which have passed all
test requirements of the Bureau of Mines and are considered
permissible for use in coal mines under certain provisions
The remainder have either failed to pass the test or have
been withdrawn by the manufaciurers when introducing new
and improved explosives.

During the year Igog, 8,508,027 lbs. of permissible ex-
plosives 'were used in the United States. In the mines of
Great Britain there were used, during the same year, 8,502,-
232 lbs. of permitted explosives. For the year 1910, the use
of permissible explosives has shown a- marked increase in
the coal mines of the country. The returns received from
the manufacturers indicate that the quantity used during
the year 1910 will reach 12,000,000 1bs.

The underlying reasons why one explosive passes and
another fails when tested in the presence of gas and dust
have been investigated at the testing station. The results
of researches made, especially on explosives which failed to
pass tests, have been reported to the manufacturers and in
nearly all cases resulted in the manufacturers so changing
and perfecting their explosives that later when new wxplos-
ives were submitted, they have successfully passed all re-
quirements of the Bureau. The result of tests indicate that
every explosive, if fired in very large quantities, will cause
ignition of gas and coal-dust mixtures. An arbitrary charge;
namely, 1% lbs., has been established as the amount of ex-
plosive to be used in making tests and all explosives in order
to be placed on the permissible list must pass the gas and
dust test with this charge of explosive. A charge of 1% Ibs.
per drill hole could never be exceeded in practice. In good
mining practice it need not exceed 1 Ib. and, accordingly, a
greater factor of safety obtains.

Explosives of many different compositions are now on
the permissible list, but all have formulated with a view to
producing explosives which on detonation give a relatively
low flame temperature of short duration. It has been found
that in order to ignite inflammable gas and coal dust mix-
tures a certain temperature, acting through a certain lengthk
of time, is required. 'It has also been determined toat *he
temperature, on detonation, of all explosives exceeds the
ignition temperature of inflammable gas and dust mixtures,
but fortunately the flame of the permissible explosives 1s of
such short duration, when properly detonated, that the re-
quisite time necessary for igniting the inflammable mixtures
does not obtain.

It is evident that any factor that increases the duration
of the flame temperature of a permissible explosive, such as
the use of a weak detonator, or the use of any explosive not
in. accordance with the provisions prescribed by the Bureau
of Mines, will increase the danger in their use.

The energy developed by the detonation of permissible
explosives, like other high explosives, depends on the change
of the small solid particles and liquids of the explosive into
larger volumes of gases and the rate of detonation or the
rapidity with which these gases are formed. To meet the
varying coal-mining conditions in this country the manufac-
turers have formulated explosives varying in rate of detona-

tion from 4,746 to 14,560 ft. (1,447 t0 4,430 meters) per
second.
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It is evident that for certain work where a shattering
effect is desired in driving through or bushing rock, or for
producing coal for coking purposes, the -explosive reaction
should be rapid, and permissible explosives should ke select-
ed having a high rate of detonation. In a similar manner a
suitable permissible explosive for use in soft friable coal and
especially when lump or steam coal is desired, should be
selected whic hdevelops its gases at a slow rate in order that
the pressure developed will be more prolonged.

I have been informed that the coal operators of West
Virginia are overwhelmed by agents of permissible-explosive
makers with their various claims of efficiency. To establish
their claims it means that their demonstrators must conduct
a series of experiments over a considerable period of time in
the mines. This procedure should not be discouraged, for
the reason that the manufacturers are constantly improving
their explosives and in many cases permissible explosives
which are more suitable to the work have been selected as a
result of such tests. However, much of this unnecessary
work could be eliminated by careful consideration of the
physical characteristics of each explosive before making
tests. The chemical composition would be of little value
to the operator and it is not proposed to publish such infor-
mation. In several instances, in mining bituminous coal,
it has been found that permissible explosives containing
only 20 per cent. of nitroglycerin have given better results
and produced better coal than those made under a similar
formula containing 25 per cent. of nitroglycerin. The
physical tests of explosives, such as in the United States
Gallery of rate ot detonation, strengths of explosives as de-
termined by lead blocks, gages, ballistic pendulum, height
and duration of flame, will be puklished as Bulletin No. 15
by the United States Bureau of Mines during the present
‘month. This information will be of value to both the manu-
facturers and users of explosives.

Suppose, for instance, an operator has tried several per-
missible explosives in a certain mine where the coal is soft
and friable and has selected one as the most suitable for the
‘work in question. From this bulletin he will note that the
rate of detonation of this explosive is 2,000 meters per second.
Now suppose the operator receives a request to try out a
new explosive. He should first ascertain the physical char-
acteristics of the new explosive. If he learns that the new
explosive has a rate of detonation of 4,000 meters per second
it would be obvious that this explosive would be too quick
in action and not suitable for this particular coal. It is
true a powder man skilled in the use of a quick explosive
might possibly in a limited series of tests, through special
skill, demonstrate the new explosive to be more economical
and at the same time equally efficient as a lower permiss-
itle explosive, but it should not be expecied that the aver-
age miner would obtain the same results.

Use of Explosives.—By carefully considering the loca-
tion of the drill holes and using special conditions in loading
and tamping’ to reduce the pressure develoned, a permissible
explosive of a high rate of detonation could be successfully
used in nearly all coal mines. It is iwell known that the
pressure developed by the detonation of explosives in a
closed space is directly proportional to the charging density;
that is to say, a 13{-in. drill hole loaded with 1%4-in. cart-
.ridges will produce about half as much pressure per square
inch on the walls of the drill holes as it would if loaded with
cartridges of 13-in. diameter and, accordingly, explosivés
of a rapid rate of detonation if used in this manner would
be L?roductive of a better quality of coal. This procedure
of air spacing to reduce the shattering effect is recommended
by the Bureau of Mines. !

There are other means of reducing the shattering effect
of explosives, such as (1) the use of a weak detonator, (2)

’
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reducing the amount of stemming used in a drill hole, (3)
using explosives that are frozen or partly frozen, (4) using
cartridges of explosives of less diameter than were originally
tested, (5) introducing foreign substances between cart-
ridges of explosives, and other equally dangerous methods
which not only eliminate the safety qualities of the explos-
ives but enhances the chance of a resultant dust or gas ex-
plosion.

The American manufacturers deserve a great deal of
credit for their efforts in producing suitakle permissible
explosives to meet the economic conditions in the coal mines
of this country. Many of the permitted explosives used in
European countries would not be suitable for use in the
bituminous coal mines of this country for the reason that
they are much stronger and quicker. If such explosives
were used in mines of this country according to our Ameri-
can practice, depending to a great measure on the execution
of the explosive, they would fail in their purpose. For this
reason the American manufacturers have found it necessary
to reduce the strength and quickness of explosives for coal
mininy purposes by adding inert materials or restraining
substances. With explosives of this kind the average miner
after a short time obtains successful and satisfactory re-
sults. i
The ideal permissible explosive for use in shooting hard
coal ‘would be one that has a comparatively high rate of
detonation containing all combustible materials and which
on detonation produces the maximum volume of gases. Ex-
plosives of this kind could, no doubt, be used satisfactorily
under all coal mining conditions, but, as stated Lefore, they
would have to be used in small quantities, in an intelligent
manner, in coal previously mined so that the amount of ex-
plosive required would be that merely to exert a wedging
effect on the coal. ;

This procedure is followed in many European countries
and in some cases no explosives are used in friakle coal or
where the longwall system is used, but it is not expected
that these conditions will obtain in this country for some
time. Considering the comparatively high wages paid to
miners in this country, cheaper coal can, no doubt, be pro-
duced with explosives rather than by pick work exclusively.
But the excessive use of explosives, as practised in many of
our mines to-day, is certainly unnecessary and is a menace
to safety.

Nature of Permissible Explosives.—In order that the
users of permissible explosives may know the nature and
characteristic component of permissible explosives, ‘1 will
take up the different kinds of explosives as classified in
Miners’ Circular 2.

Class 1. Ammonium Nitrate Explosives.—All explosives
belong to this class in which the characteristic material is
ammonium nitrate. This class may be sub-divided 1to two
classes: (a) containing a sensitizer which is itself an ex-
plosive, and (b) containing a sensitizer which is not in itself
an explosive. All the ammonium-nitrate cxplosives men-
tioned in this circular belonz to sub-class ‘‘a’” with the
exceptons of ‘‘Kanite’” A and ‘“Masurite’”> M.L.F. These
two explosives contain Sensitizers which are not in thcm
selves explosives and, accordingly, are classified under sub-
Cla.SS C‘b.7’

The ammonium-nitrate explosives of sub-class ‘“‘a’ con-
sist principally of ammonium nitrate with small percentage
of nitroglycerin, nitro-cellulose, or nitro-substitution com-
pcunds which are used as sensitizers. The explosives “Aetna
coal powder” AA, ‘““Bental coal powder” No. 2, “Bituminite
Nos. 5 and 7, “Coalite” 35X, “Coal Special” No. 4, “Collier
powders’ Nos. 3, 5, 6, Special 5, L. F., and X., and “Mono-
bel’”’ Nos. 1, 2, and 3 are explosives of this class and con-

tain nitroglycerin as a sensitizer. They are similar in com-
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position to or a slightly modified form of ‘the English per-
mitted explosives ‘“Abbcite’’ and ‘‘Monobel.”

The explosives ‘“Hecla” No. 2, ‘“Titanite” 5, 7P, and
3P are explosives of the ammonium-nitrate class under sub-
class “a’” and contains nitro-sukstitution compounds as a
sensitizer. These explosives, as well as those which will be
mentioned later, under sub-class “b,”” have the advantage of
not freezing when exposed to low temperatures for the
reason that nitroglycerin is not used as an ingredient. They
are a modified form of the English permitted explosives
“Withnell”” and ‘“Favorsham.”

The ammonium-nitrate explosives of sub-class “b’’;
namely ‘“Kanite’”’ A and ‘“Masurite’” M.L.F., consist princi-
nally of ammonium nitrate with small percentages of me-
tallic oxides or other non-explosive compounds used as sensi-
tizers. They are a slightly modified form of the English
permitted explosive ‘“Westfalite.”” They are detonated with
difficulty, requiring an extra strong detonator and for this
reason and the fact that they burn with great difficulty are
one of the safest classes of explosives in respect to hand-
ling and transportation.

All of the ammonium-nitrate explosives are quite deli-
quescent, absorbing moisture from the atmcsphere very
readily. Great care should be exercised in storing them
or using them in damp places. They are not suitable for
use in wet mines. If an original package of an ammonium-
nitrate explosive is.opened in such mines and the cartridges
are exposed for only a few hours to the damp atmosphere
they will deteriorate, and many of the failures to completely
detonate are attributed to this cause. The ammonium-
nitrate explosives when stored under favorable conditions
for only a few months show signs of deterioration, and
nearly all explosives of this class, after six months’ storage
at the Pittskturg testing station, have failed to detonate or
detonated incompletely when retested. For this reason the
ammonium-nitrate explosives should be obtained in as fresh
condition as possible and should be used as soon as possible
after their receipt. The ammonium-nitrate explosives 'when
in a fresh condition have the advantage of producing on
detonation small quantities of poisonous and inflammable
gases and are especially recommended for mines that are
not annually wet and also in mines and working places that
are not well ventilated. :

Class 2. Hydrated Explosives.—All explosives in which
salts containing water of crystallization are the characteristic
materials and which modify the results of the explosion be-
long to this class. They are somewhat similar in com-
position to the ordinary low-grade dynamites, except that
one or more salts containing water of crystallization are
added to reduce the flame temperature. They are not now
in general use and tests ‘at the station and in the field ‘ndi-

cate that the four hydrated explosives on the list at the pres-

ent time are not as efficient as some other types of explos-
ives. They have the advantages of being easily detonated,
produce small quantities of poisonous gases, and can be
used successfully in wet holes.

Class 3. Organic-Nitrate Explosives.—All explosives
belong to this class in which the characteristic material is
an organic nitrate other than nitroglycerin. The permissible
explosives of this class are listed in Miners’ Circular 2 as
nitro-starch explosives. They do not contain nitroglycerin
and for this reason do not freeze. They contain large
quantities of inert matter and, therefore, are not as effective
as they might be if they ‘were made containing smaller
quantities of this material.

Class 4. Nitroglycerin Explosives.—All explosives be-
long to this class in which the characteristic material is
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nitroglycerin. Of the explosives on the permissible list, 4o
are classified as nitroglycerin explosives. The flame tem-
peratures of this class of explosives are reduced by the addi-
tion of free water or by using an excess of carbon for the
purpose of reducing the amount of carbon dioxide
tormed. A few contain salts which reduce the strength
and shattering effect of the explosives on detonation. They
are somewhat similar to, or a modified form of, the English
permitted explosives ‘“Britonite,” ‘“Carbonite,” and “Kolax.”
The nitroglycerin class of explosives have the advantage of
ease of detonation and not being readily effected by mois-
ture. Less skill is required in their use and the average
miner obtains satisfactory results with this class of explosives
in a much shorter time than with the other explosives. They.
have the disadvantage of freezing at comparatively high
temperatures, and even when nitro-substitution compounds
or other materials are added to lower the freezing point they
will not remain unfrozen ‘when the temperature falls below
35° F. They produce a large percentage of poisonous and
inflammable gases on detonation, many of them producing
quantities equal to that of black blasting powder. For this
reason they should not be used in mines that do not have
efficient ventilation.

Detonators and Fuse.—Permissible explosives are de-
tonated by means of common electric detonators, the
weights of fulminating charge varying according to the type
of explosive used. When detonators are fitted with a means
of firing them with an electric current, the device is called
an electric detonator. As electric detonators are embedded
in the explosives with which they are used and isolated tv
means of stemming, they are the safest means of igniting
charges of explosives in gaseous mines. Common detona-
tors are usually employed in connection with fuse. Fuse has
therefore been called ‘‘safety’” fuse and the practice still
obtains, though the word ‘‘safety’’ has come to mean some-
thing far different than the original intention when
associated with the word fuse. The ‘variation in the mois-
ture conditions of material to be blasted has forced the manu-
facturers of fuse tc make several kinds in order that they
will be adapted to the various conditions. There are five
classes: (1) for the use in dry materiai; (2) for damp ma-
terial; (3) for wet material; (4) for very wet material; (5)
for submarine work.

The first two classes are generally used in the coal
mines of this country. They are the cheapest grades and,
on account of the lateral sparking which obtains on burning,
are not recommended for use with permissible explosives.
If the detonator is kuried in the explosive, the lateral spark-.
ing which occurs with these types of fuse may set fire to
the explosive about it before the detonator is set off. This
has been the common cause of inferior and dangerous ex-
plosions.

Classes 3, 4 and 5 are well-made fuse and these grades
show little, if any lateral sparking or glowing at the sides.
However, even these classes of fuse are not considered per-
missible for use in gaseous mines. Tests made at the sta-
tion, with fuse generally offered for sale in this country,
hflve shown that the end spitting of the fuse will cause ig-
nition of inflammable gas mixtures.

A new kind of fuse has recently been submitted at the
station and the tests so far made indicate that it will be
much safer than the fuse now generally used in coal mines.
This fuse is of a good mechanical construction having a
sufficient ratio between the pressure required to burst through
?he envelope of the fuse and the pressure produced within
it by the burning powder train. The quantity of powder per
foot is less than that which obtains in the ordinary fuse and
in the preliminary tests which have been made at t'he station,.
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no ignitions of inflammakle gas mixtures have occurred
from the spit of this fuse.

As fuse does not, per se, contain its own means of ig-
nition, it cannot be considered apart from the fuse igniter, a
- Means employed to cause the ignition of the fuse. Clearly,
any fuse igniter that would ignite gas when properly at-
tached to a fuse would be condemned as well as any fuse
igniter which did not surely ignite fuse with which it is
used.  No great difficulty should be encountered when per-
fecting such a fuse igniter for there has been submitted to
the Pittsburg station for test, a fuse igniter which, though
it failed to pass the requirements, has some merit. It
should not he concluded, however, that any fuse having the
proper envelope and even when a safe and reliable method
is provided for its ignition can be safely used in a body of
inflammable gas.

There are various kinds of fuse sold of different rates
of burning, varying from 18 seconds per ft. to 10 seconds
per ft. when tested in 'the open air. The miner or shot
firer seldom have the information of the rates of burning of
the different kinds of fuse It is true that some fuse is
marked slow or fast burning and it is also indicated Ly
different colors of paper Wrapper, but this is not always
the case.  Without such information a miner may become
accustomed to a certain fuse and on using another brand
of a faster rate of burning, the charge may explode prema-
turely. This is a menace to all connected with the work.
It is generally conceded that the use of fuse of different
rates of burning is not desirable, that if all classes were
made to burn about 00 seconds per yard in the open air
and this rate maintained within 1o per cent. over or under
the stated time, such requirements ‘would meet all ordinary
mining conditions and offer greater assurance of safety.
The manufacturers of fuse realize that the many kinds now
manufactured having different rates of burning are unneces-
sary, and they would, no doubt, welcome a universal rate.
It is believed that the required rate of burning of fuse;
namely, go seconds per yard, recently adopted by the
Isthmian Canal Commission and the United States Recla-

mation Service, would meet the various mining conditions
in this country.

Tests have shown that the Spit
ignites inflammabhle gas mixtures. As squibs must be pro-
pelled from the mouth of the drill hole to its heel by a pro-
pelling power of the spit of the squib proper, it seems quite
impracticable to adequately protect this spit from inflam-
mable gas mixtures within mines and hence the wuse of
squibs of any kind cannot be recommended for use in mines
generating inflammable gases.

from squibs invariablv

The system of firing shots from the surface when all
men are out of the mine by the use of electric detonators, pre-
viously adopted in Utah, has been introduced in Colorade,
Alabama, and other states. This method has many advan-
tages, and its adoption in mines where the local conditions
permit would, no doubt, reduce accidents.

The dangerous practice of using inflammable material
for stemming is generally being remedied by the employ-
ment of clay and like substances in all parts of the country.
The humidifying of mine air by means of steam and water
sprayers has progressed rapidly in the last two years. The
enforcement of the law by the state mine inspectors con-
cerning coal-mining operations has greatly improved in
récent years. The mining conditions of this country as re-
gards preventives of explosions are approaching a position
of equality with European countries and it is expected that
there twill be 2 steady reduction of accidents from this
source in the coal mines of this country in the future.
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RELATION BETWEEN MODERN TRAFFIC AND
THE ALIGNMENT AND PROFILE IN
HIGHWAY DESIGN.*

During the past few years highway engineers have en-
deavored to find some method of road construction that
‘will economically resist the excessive wear produced by a
heavy automobile traffic, and at the same time eliminate the
dust nuisance. Most of their endeavors have been confined
either to incorporating a heavy bituminous binder with the
road material, or to using a light binder or dust palli-
ative on the surface, and although in a great many
instances the results obtained have been successful, they
have not always been economical. There is no doubt that
some such form of construction is absolutely necessary for
a road which is subjected to a heavy motor car traffic, and
to use the one which will produce the result desired at the
lowest cost is the most difficult part of the problem in the
design of highways at the present day. Besides the pas-
ticular method of construction, however, the relation between
modern traffic and the alignment and profile of the rcad is
a matter of great importance, and a careful consideration of
this point will tend to produce roads that will not only be
safer to the travelling public, but will also be more econom-
ical to maintain.

The design of roads suitable for a horse-drawn vehicle
traffic alone will first be considered. According to theory
the maximum grade allowable is the one over which the
greatest loads expected can be hauled at the least expense.
In practice, however, the maximum grade is also governed
by other factors than the loads to be hauled, and in most
states a maximum rate of grade is established which is
never exceeded extept when surrounding conditions and the
consideration of cost make it advisable to use a steeper
grade. Although the determination of the grade is affected
somewhat by the surface drainage, the latter is of much
greater importance when taken into consideration with theé
crown or transverse slope of the road.

It is customary in the design of ordinary roads to make
the transverse slope from %-in. to 3-in. per foot sloping in a
straight line both ways from the centre to the sides or else
to secure about an equivalent amount of slope, by means of
a parabolic or compound curve. On the steep grades a
greater transverse slope is required than on the flat ones in
order to guard against the danger of the water rushing
down the grade and gullying out the road.

As far as the alignment of the road is concerned it is
desirable of course to obtain the shortest distance between
any two points, but in most instances the road to be im-
proved has been laid out for many years, and to abandon it
for any great length for the sake of shortening the distances
would be of little benefit, since usually the cost is increased
by the heavy grading encountered, and also whatever ad-
vantage there might be in having the old roadbed serve as
a foundation for the new road would be lost. Therefore the
old road is generally followed very closely; only the worst
of its irregularities in line are straightened out and some-
times short detours are made in order to improve the grade.
With horse-drawn traffic alone, neither sharp corners nor
bad curves are considered detrimental to the road, us tre
speed of the vehicles is not great enough to make it dan-
gercus or to cause excessive wear at these points.

In thickly settled communities where roads varying from
20 ft. to 40 ft. wide already exist, the full width is generally
* Paper by Henry B. Drowne, Assistant Engineer, States

Board of Public Roads of Rhode Island, presented Lefore the
American Association of Science.
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improved. On the trunk lines connecting towns with cach
other and with the cities a width of from 12 ft. to 16 ft. is
found to be ample, and to give sufficient clearance between
passing teams. The width chosen in any particular case
depends upon the amount of money it is advisable to spend
on the road, as the cost of the surfacing varies almost di-
rectly as the width, and only a heavy traffic would warrant
the expenditure for a 10 ft. road.

In designing a road that takes either automobile traffic
alone or a combination of automobile and horse-drawn vehicle
traffic, the safety of the travelling public as well as the con-
struction of an efficient surface must be considered. If the
speed of the motor vehicle could be limited in the sparsely
settled districts a large part of the road builders’ troubles
would cease, but although ordinances regulating the speed
are in effect in almost every State in the Union, as a matter
of fact they are disregarded akout every time the opportunity
occurs, with the result that the ordinarily constructed roads

go to pieces.

Besides the danger of collision on roads subjected to
automobile traffic ‘where sharp curves occurl, it is observea
that at these points excessive wear takes place, particulaxly
if the road is crowned both ways from the centre line. It
is natural for all traffic to keep to the inside of the curve
as closely as possible, and in the case of the motor vehicles,
if the speed is not brought down to about 10 or 15 miles an
hour, there is a slue to the hind wheels as they pass around
the curve which tends to grind out the road material. The
half of the road that slopes from the centre to the outside
of the curve receives hardly any travel at all either from ma-
chines or horse-drawn vehicles, and the writer has observed
this fact in several instances, partictlarly on very sharp
curves. Conditions are the same on slight curves except’ the
damage is much less extensive. In order to lessen the wear
on the road and to protect the travelling public, it would
seem fit that all curves should be eliminated or made as
slight as possible consistent with economy. As long as one-
haif of the road, when it is crowned both ways from the
centre, is not used, it would be best to make a one-way slope
on the curve up from the inside edge and to increase the
rate of this slope in proportion to the degree ot curve.
Practically the entire width of road is brought into use by
doing this, and hence the wear is much more evenly dis-
tributed. As far as the alignment of the rest of the road is
concerned, the straightest road is the best, as it gives a
clear view, and therefore the tangents between curves should
be as long as possible.

Perhaps a new location of the road would be of great
advantage in some cases when both kinds of traffic have to
be considered. Take, for instance, an old road with many
sharp curves; it might be impossible to improve such 2
road by a new layout, so that many of the curves wouid be
avoided and at the same time keep the new location rear
enough to the old so that the surrounding communities
would be served just as satisfactorily. The advantage ac-
cruing from any such improvement would be a decreased
cost of maintenance, a probable decrease in distance, a prob-
able better grade, and a safer road to travel. The last item
cannot be figured in dollars and cents, but its importance
and worth should not be neglected in comparing the costs
of construction between the old and new locations.

The crown of the road on the tangents should be as
flat as the drainage of the road will allow, because the
flatter the road the more evenly is the traffic distributed over
it. The writer believes that a transverse slope of -in. to

‘the foot, or its equivalent, is amply sufficient in any case,

Volunie zI1.

and that if the patrol system of maintenance is employed a
slope of even less than 74-in. to the foot can be used.

The 'width out to out of the average touring car 1is
about 6 ft., and a wider road is required than for the horse-
drawn vehicle traffic, in order to allow the machines to pass
each other at a fair rate of speed with the proper clearance,
and still keep on the improved surface. Even on a 14 ft.
road the writer has seen many places where the dirt shoulder
has been displaced, so that the edge of the road metal is
left exposed.  This exposed edge is soon broken down Ly
the action of the traffic, and sometimes the break is carried
several inches into the road. On curves the same condi-
tion exists even to a larger extent, and the writer knows of
places where the curve has been widened as much as 10 s
on the inside, and still the traffic does not keep on the im-
proved surface. Besides the damage done to the road on
account of having too small a width there is also the grave
danger of the machines being ditched, due to driving them
on the dirt shoulder. In view of the foregoing, and in order
to provide for the future, it would seem advisable to use
different widths, depending upon the class, of highway to be
built. The writer will use the classification which has
been recommended by Professor A. H. Blanchard, which is
as folows: “The first class interstate trunk lines, inter-
urban trunk lines, and popular routes of travel; the second
includes interstate trunk lines passing through towns, the
highways connecting towns situated within a few miles of
each other; the third class includes feeders leading
to towns and highways of the first and second
classes from sparsely populated parts of the country
districts, highways connecting towns which are many
mies apart, cross roads and transverse feeders in
towns.” For the first and second classes a width of im-
proved surface of 20 ft. would probably be none too great.
while a width of 1z ft. to 16 ft. would be ample for these
of the third class, the smaller width to be used in case of a
very light traffic. On curves the road should be widened
an amount depending upon the degree of curve and the
inside edge should be protected by three or four rows o3
paving blocks or vitrified bricks laid on edge- X

Fortunately the touring automobile is designed so that
it is able to climb almost any grade encountered provided
that the surface of the toad is in good condition, hence the
maximum allowakle grade rwill be the same as for horse-
drawn vehicles. It is observed that on steep rising grades
there is serious deterioration near the foot of the hill prob-
ably due to the increased speed of the automobile in order to
gain impetus, or to the changing of gears. Although a re-
duction in the rate of grade would help conditions, such a
procedure would rarely ever be found to be either practical
or economical.

There is little chance that the traction engine with t#
train load of 30 or 40 tons will ever become as common 56
this country as it is abroad. There has been, however, &
rapid development in the past few years in the use of the
motor truck which carries loads of from one to five toms:
Present indications show that this type of vehicle is becom-
ing more popular every day, and that before many years =
greater part of the trucking of our large commercial house®
will be accomplished by this method. Naturally this will -
affect the traffic on our highways, but there is no reason, as
far as the writer can see, why the points already considered
in regard to the relation of modern traffic with respect t0
tl.le a{ignment and profile of the road will not fully cover the
situation. ’

In c.oncludit.lg, some of the resolutions pertinent to this
paper will be given which were adopted by the International
Road Congress at the meetings held in 1908 and 1909!
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To have moderate gradients with as small a difference
as possible between the maximum and minimum, it being
understood that in exceptional cases gradients may be sacri-
ficed if necessary to avoid sharp curves.

To have the least camber compatible with the easy run-
ning off of rain water.

The radii of curves should be as great as possible, 164
ft. at least, the curves being connected with the tangents
by parabolic arcs. The outside of the curves should be
slightly raised, but so as not to inconvenience ordinary
vehicles ; no obstructions to the view should be allowed at the
curves. A narrow sidewalk, bounded by a kerb, should be
laid on the side of the shorter radius, and the depositing of
heaps of materials should be forbidden.

The vehicles propelled by mechanical power cannot
cause extraordinary damage to the curved portions of roads,
rrovided that at these points a sufficient super-elevation is
given, and that the curved portion is not approached or
traversed at an unredsonable speed.

—_— e

BOOK REVIEWS.

Good Engineering Literature, by Harwood Frost, Chi-
cago Book Company, 226 So. La Salle Street, Chicago, size
5 X 7%, pages 420, price $1.00.

The author of this book was formerly editor of the En-
gineering Digest, of New York, and in this volume he has
outlined the more important considerations in preparing arti-
cles for the technical press. The opening chapters deal with
grammar, rhetoric and English composition ; following that,
the author takes up the matter of copy and publication.

The engineer is finding it not only more necessary but
more pleasant to contribute to technical societies and periodi-
cals and to edit his discussion before technical bodies.

The writer has had a wide experience in technical litera-
ture and has in this work produced a book that will prove

of great value to every student, instructor, librarian, con-
tractor, and engineer.

Notes on Irrigation Works, by N. F. Mackenzie, lately
Under-Secretary for Irrigation to the Government of India;
size 6 x 8%, 107 Pages, containing 11 illustrative drawings
and six plates; price $1.80.

Under the auspices of the Common Fund of Oxford Uni-
versity a course of lectures on irrigation works was delivered
by the author in the winter of 1909. The following were the
subjects of the lectures: (1), Introductory, giving some gen-
eral idea of irrigation works and their results. (2), The sta-
tistics required for the preparation of an irrigation project.
(3), Types of weirs and the principles on which their de-
sign is based. (4), The development of Egyptian irrigation
since 1884. (5), On the design of irrigation channels. (6),
Irrigation revenue and land revenue in India. In short, this
work is a presentation of these lectures in book form.

In the introductory pages of the book the author draws
from experiences connected with irrigation as carried on in
the past and in various parts of the world. The purpose and
advantages of irrigation are discussed, and examples drawn
from previous works undertaken in the past. In his chapter
on statistics required for preparing an irrigation project, the
author emphasizes the importance of this part of the work.
His illustrations are drawn from the methods in practice in
India at present. His discussion on types of weirs is of tech-
nical importance, and should be of interest in connection with
this work. From a historical standpoint and indirectly from
the demonstration of how the various methods of irrigation
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have been successful the chapter dealing with the develop-
ment of irrigation in Egypt since 1884 is useful. A chap-
ter upon the “design of irrigation channels gives much in-
teresting and valuable information, including an interesting
comparison between previous practice in design and the
best present methods.

The last chapter dealing with irrigation revenue and
land revenue in India, while not directly pertaining to the
structural features of irrigation, is nevertheless. interesting,
and from an economic standpoint is most fitting in a treatise
on irrigation works.

Backbone of Perspective, by T. U. Taylor; size 4 x 6%,
56 pages; price $1.00. A Look containing the theory of
perspective and the explanation of its application to practi-
cal work. The discussion is arranged in three chapters, the
headings of which are the Primary Methods, Vanishing
Point Method, Axometric Projection and Shades and Sha-
dows. The notes have been given in the form of lectures and
drawing-board exercises by the author, but in this work they
are reduced to neat attractive form, the mechanical ar-
rangement of the work making very plain the topics under
discussion. The subject of shadows is explained fully, many
illustrative diagrams being given. In the book there are
forty descriptive drawings,

Concrete Workers’ Reference Books, by A. A. Houghton,
5 x 7, each containing about 6o pages. Published by the
Norman W. Henley Publishing Company, New York City;
price 5o cents each.

Four more of A. A. Houghton’s reference books have re-
cently been published. Each of these Looks contain some
useful information about some special feature of concrete
constructions, and are in handy form for use. Those in the
series just published are:—

Practical Silo Construction, giving some valuable infor-
mation relative to silo construction. Some of the subjects
dealt with in the treatment are requirements of a silo, size
of a silo, location, foundations for a silo, forms for silo con-
struction, plastered silos, concrete block silos, kind of con-
crete and reinforcement to be used, doors and roofs for
silos. The book contains 18 illustrative diagrams.

Molding Concrete Chimneys, Slate and Roof Tiles, treat-
ing with concrete chimneys and roof construction, shows
many arguments for the use of concrete if used with discre-
tion and honesty. Some of the topics discussed in this little
books are requisites of chimney construction, small monolithic
chimneys, inter-locking blocks for small and large
concrete chimneys, forms for monolithic concrefe chim-
neys, various types of concrete roofs, monolithic and rein-
forced slab roofs, concrete slate or tile roofs, molding hip
ridge roll and gable ornaments, and preparing plans for roof
loads. This book contains 15 descriptive diagrams.

Molding and Curing Ornamental Concrete gives many
useful hints for the successful production of this growing field
of concrete usage. Division of molds, coating of molds to
prevent sticking, placing the concrete, repairing defects, sur-
face treatment and curing of concrete, marble and granite
imitations and molding concrete to imitate tool-dressed stone
are some of the topics of this hook. A rtather thorough
treatment of various types of molds concludes the book.

Concrete Monuments, Maasole and Burial Vaults,
gives some pages to a discussion of another field of con-
struction in which concrete seems to be steadily gaining in
favor. For burial vaults concrete is said to be most desirable
providing a strong and protective vault. Considerable space is
given to the discussion of constructing concrete maasole
There are in this,'l!)ook eighteen descriptive diagrams.
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The Design of Channels for Irrigation or Drainage, by
R. Burton Buckley, C.S.I. 54 pages; 4% x 7% ; published
by E. & F. N. Spon, Limited, London.

No better description of this book can be given than
that appended to its title—‘‘a statement of the various for-
mulae in use and a guide to the practical application of
them.”’

The writer goes very minutely into the practical appli-
cation of the various formulae for calculating the flow of
water in open channels. Special attention is given to Man-
ning’s formula, which the author claims is probably as
accurate but not so troublesome as Kutter’s formula.

The tables and diagrams given are very comprehensive,
although it would have been an advantage if these diagrams
had been printed on a slightly larger page.

A Handbook of Testing Materials.—C. A. M. Smith,
M.Sc., Assoc. M. Inst. M.E. 284 pages, 6x9, fully illus-
trated, Constable & Co., Limited.

The stated chief object of the author is to interest engi-
neers in experimental work. In the preface, it is pointed
out that the descriptions of apparatus and tests have been
made as detailed as possible, which is to be commended.
Quite true, there may be many who, because of their ex-
perience, do not need such detail, but nothing is more dis-
couraging to an enquiring reader than to find some small
item left out of the description simply because a majority of
readers are supposed to know it.

The various machines and the accompanying apparatus
for carrying out the testing of materials are described fully
in such a manner as to not only show their form but the
principles involved in each. These descriptions are fol-
lowed by numerous results of tests on materials, under
which heading there is a very great deal of very useful in-
formation.

In the appendix, some very interesting results from the
research on combined stress are given.

Taken as a whole, the book shows careful preparation
and is admirably suited to bring about the author’s object,
for although there is a wealth of literature on this same
subject, yet each new viewpoint, if carefully presented, is an
asset to science.
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ENGINEERING SOCIETIES.

CANADIAN SOCIETY OF CIVIL ENGINEERS.—413 Dorchester Street
ae;‘t-, Montreal, President, C. H. Rust; Secretary, Professor C. H. Mc-

QUEBEC BRANCH-—
Chairman, P. E. Parent; Secretary, S. S. Oliver.
a month at Room 4o, City Hall
TORONTO BRANCH—
96 King Street West, Toronto, Chairman, H. E. T. Haultain; Secretary,
A. C. D. Blanchard,, City Hall, Toronto. Meets last Thursday of the
month at Engineers’ Club.
MANITOBA BRANCH—
Secretary, E. Brydone Jack. Meets first and third Fridays of each
month, October to April, in University of Manitoba, Winnipeg.
VANCOUVER BRANCH-
Chairman, Geo. H. Webster; Secretary, H. K. Dutcher, 4o-41 Flack
Block, Vancouver. Meets in Engineering Department, University
OTTAWA BRANCH—
Chairman, A. A. Dion, Ottawa; Secretary, H. Victor Brayley, N. T.
Ry., Cory Bldg.

MUNICIPAL ASSOCIATIONS.

ONTAR{O MUNICIPAL ASSOCIATION.—President, Mr., George Geddes,
Mayor, St. Thomas, Ont.; Secretary-Treasurer, Mr. K. W. McKay,
County Clerk, St. Thomas, Ontario,

UNION OF ALBER1A MUNICIPALITIES. —President, H. H. Gaetz, Red
Deer, Alta.; Secretary-Treasurer, John T, Hall, Medicine Hat, Alta.

THE UNION OF CANADIAN MUNICIPALITIES.—President, W. Sanford
Evans, Mayor of Winnipeg; Hon. Secretary-Treasurer, W. D. Light-
hall, K.C., ex-Mayor of Westmount.

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

Meetings held twice

Volumié 21.

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

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

CANADIAN TECHNICAL SOCIETIES.

ALBERTA ASSOCIATION OF ARCHITECTS.—President, G. M. Lang}
Secretary, L. M. Gotch, Calgary, Alta.

ASSOCJATION OF SASKATCHEWAN LAND SURVEYORS.—President,
J. L. R. Parsons. Regina; Secretary-Treasurer, M. B, Weeks, Regina

ASTRONOMICAL SOCIETY OF SASKATCHEWAN.—President, N. Mec-
Murchy; Secretary, Mr. McClung, Regina,

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

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

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

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

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

CANADIAN ELECTRICAL ASSOCIATION.—President, N. W. Ryerson,

Niagara Falls; Secretary, T. S. Young, Canadian Electrical News, Toronto.
CANADIAN FORESTRY ASSOCIATION.—President, Thomas South:
worth, Toronto; Secretary, James Lawler, 11 Queen’s Park, Toronto.
CANADIAN GAS ASSOCIATION.—President, Arthur Hewict, Gen-
eral Manager Consumers’ Gas Company, Toronto; J. Keillor, Secretary-
Treasurer, Hamilton, Ont
CANADIAN GAS EXHIBITORS’ ASSOCIAT1ON.—Secretary-
Treasurer, A. W. Smith, sa Adelaide Street East, Toronto.
CANADIAN INDEPENDENT TELEPHONE ASSOCIATION.—President,
W. Doan, M.D., Harrietsville, Ont.; Secretary-Treasurer, Francis Dagger,
21 Richmond Street West, Toronto.

CANADIAN MINING INSTITUTE.—Windsor Hotel, Montreal. Presi- .

dent, Dr. Frank D. Adams, McGill University, Montreal; Secretary, H.
Mortimer-Lamb, Montreal.

CANADIAN PEAT SOCIETY.—President, J. McWilliam, M.D., London,
Ont.; Secretary-Treasurer, Arthur J. Forward, B.A., Castle Building,
Ottawa, Ont.

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

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

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

CENTRAL RAILWAY AND ENGINEERING CLUB.—Toronto, Presi
dent, G. Baldwin; Secretary, C. L. Worth, 409 Union Station. Meets
third Tuesday each month except June, July, August,

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

EDMONTON ENGINEERING SOCIETY.—President, J. Chalmers;
Secretary, B. F. Mitchell, City Engineer’s Office, Edmonton, Alberta.

ENGINEERING SOCIETY, TORONTO UNIVERSITY.—President, W.
B. McPherson; Corresponding Secretary, A. McQueen.

. ENGINEER’S CLUB OF TORONTO.—6 King Street West. President,
Killaly Gamble ; Secretary, R. B. Wolsey. Meeting every Thursday evening
during the fall and winter months,

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

Que.

INSTITUTION OF MINING AND METALLURGY.—President, Edgal

Tnylol: ; Secretary, C, McDermid, London, England. Canadian Members 0
CI?\“ICII :—Prof. F. D. Adams, j. B. Porter, H. E. T. Haultain, and W, H.
Miller, and Messrs. W H. Trewartha-James and J. B. Tyrrell,

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

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

NOVA SCOTIA SOCIETY OF ENGINEERS, HALIFAX.—President, S
Fenn; Secretary, J. Lorne Allan, 15 Victoria Road, Halifax, N.S.

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

ONTARIO LAND SURVEYORS' ASSOCIATION.—President, J. Whit:
son; Secretary, Killaly Gamble, 703 Temple Building, Toronto,

ROYAL ARCHITECTURAL INSTITUTE OF CANADA.—President, F-
S. Baker, F.R.I.B.A,, Toronto, Ont.; Hon. Secretary, Alcide Chausse, No. §
Beaver Hall Square, Montreal, Que.

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

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

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

WESTERN CANADA IRRIGATION ASSOCIATION.—President, W&
Plerce, Calgary; Secretary-Treasurer, John T. Hall, Brandon, Man.

WESTERN CANADA RAILWAY CLUB.—President, Grant Hall; Secr®
tary, W. H. Rosevear, 199 Chestnut Street, Winnipeg, Man. S d Mo
day, except June, July and August, at Winnipeg.

George McPhillipsi

A. McGill, Ottawss
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Volume 21.

CONSTRUCTION NEWS SECTION

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

We are particularly eager to get notes

TENDERS PENDING.

In Addition to Those in this Issue.

—_—

Further information may be had from the issues of The
Canadian Engineer referred to.

Tenders
Place of Work. Close. Issue of. Page.
Brandon, Man., pumping ma-

CHATETY " | =5 Fioss volslv-eo aless SisboTesd July 17. Jily 6! 72
Burnaby, B.C., valves ......... July 24. June 22. 68
Burnaby, B.C., steel pipes ..... July 24. June 15. 66
Burnaby, B.C. special casting.. July 24. July 6. 72
Marshville, Ont., bridges ....... July 17. June 209. Q07
Montreal, Que., final filters and

appUrtenances ........e.oe. July 13. June 15. 68
Moose Jaw, Sask., electrical .

COTIDMENT. ool s, v s assasoines July 24. June 29. 908
Nanaimo, B.C., street paving...July 21. July 6. 72
Ottawa, Ont., Hudson Bay

RATIWAN. 4 S les s liaae o Aug. 1. June 8. 624
Ottawa, Ont., pier and sheds,

PR 7 IR D A oF IR July 20. June 1s. 68
Ottawa, Ont., harbor works,

Colrtiney: Bay: oo absagdsie Aug. 10. June 22. 68
Ottawa, Ont., public building,

Rock Tsland .. ...oiecads oats s July 17. July 6. 29
Penticton, B.C., generators ....Aug. 10. Jalyeie, 68
St. Catharines, Ont., water works.July 13. June 22. 66
Sault Ste. Marie, railway........ July 1s. June 29. 64
Tavistock, Ont., pumping equip-

1171 e P e N R July 20. July 6. 72
Torontos Ontey seawally .. ouliis, July 17. June 29. 68
Toronto, Ont., bridge works....July 17. July 6. 68
Whitewood, Sask., sidewalks ....July 15. June 29. 008
Yorkton, Sask., water-main and

SEWEr-MAIN - o Ll iean iy be July 24. July 6. 72

- ——
TENDERS.

Halifax, N.S.—Tenders will be received until July 2ist,
1911, for the erection and completion of a new schoolhouse
on Tower Road, including heating, ventilating and electric
wiring, accordmg to plans and specifications to be seen at
the office of Mr. W. J. Busch, Architect, 60 Bedford Row.
R. J. Wilson, Secretary, School Commlssnmers Office, Hali-
fax, 'N.S. f

Westmount, Que.—Tenders will be received “until July
27th, 1911, for the erection of the Upper Level Fire Station
(No. 2). Arch. Currie, City Surveyor, City Hall, Westmount.
(Adv. in the Can. Eng.)

Ottawa, Ont.—Tenders will be received until August
ard, 1911, for ‘the erection of station and other buildings re-
quired along the line of the Transcontinental Rallway, as
follows :—Section 10—From Cochrane to Currie, in the pro-
vince of Ontario; section r1—From Fraser to Grant, in the
province of Ontario; section 12—From Superior to Dugal,
in the province of Ontario; 1,000-ton coaling station at
Grant, mile 232.7, district “D. " Plans and specifications
may be seen and full information obtained at the office of
Mr. Gordon Grant, Chief Engineer, Ottawa, Ont., and at
the following dlstnct offices :—For section 10 and 11 and the

1,000-ton coaling station, Mr. A. N. Molesworth, District
Engineer, Cochrane, Ont and for section 12, Mr T
Poulin, District Engineer, St. Boniface, Man. P. E. Ryan,
Secretary the Commissioners of the Transcontmental Rail-
way, Ottawa.

Ottawa, Ont.—Tenders will be received until July 15th,
1911, for the erection of a wireless telegraph station at
Sault Ste. Marie, Ont. Pla.ns, specifications and form of
contract can be seen at the office of the Superintendent of
Wireless Telegraphs, Dept. of Naval Service, Ottawa; the

office of the agent of the Dept. of Marine and Fisheries,
Parry .Sound, Ont., or at the office of the Superintending
Engineer of Sault Ste. Marie Canal, Sault Ste. Marie, Ont.
G. J. Desbarats, Deputy Minister, Dept. of Naval Service,
Ottawa/

Ottawa, Ont.—Tenders will be received until July .26th,
1911, for the construction of a breakwater at Brooklyn,
Queen’s County, N.S. Plans, specifications and form cf
contract can be seen and forms of tender obtained at the
offices of C. E. W. Dodwell, Esq., Dist. Engineer, Halifax,
N.S.; Thomas J. Locke, Dist. Engineer, Shelburne, N.S.;
on application to the Postmasters at Brooklyn and Liver-
pool, N.S., and at the office of R. C. Desrochers, Secretary
Dept. of Public Works, Ottawa.

Ottawa, Ont.—Sealed tenders will be received until July
31st, 1911, for additions and alterations to the Post-Office at
Kingston, Ont. Plans, specifications and form of contract
can be seen and forms of tender obtained on application to
Wm. Newlands & Sons, Architects, Kingston, Ont., and at
the office of R. C. Desrochers, Secretary, Dept.. of Public
Works, Ottawa.

Ottawa, Ont.—Tenders will be received until July 24th,
1911, for the construction of a public building at Chilliwack,
B.C. Plans, specifications and forms of contract can be
seen and forms of tender obtained at the office of Mr. Wm.
Henderson, resident architect, Victoria, B.C., and at this
department.
Works, Ottawa.

Toronto, Ont.—Tenders will be received until noon, July
18th, 1o11, for manufacturing sixty-eight hundred (6,800)
feet of 36-inch reinforced concrete pipe. F. S. Spence, Act-
ing Mayor, Chairman Board of Control, City Hall, Toronto.
(Adv. in the Can. Eng.)

Toronto, Ont.—Tenders will be received until July 24th,
1911, for the construction of cribs at the city yards, Princess
street. F. S. Spence, President of the Board of Control,
City Hall, Toronto. (Adv. in the Can. Eng)

Toronto, O
1911, for the supply of paint, and for the cleamng and pamt-
ing of three bridges in the city of Toronto. F. S. Spence,
President of the Board of Control, City Hall, Toronto.
(Adv. in the Can. Eng.).

Toronto, Ont.—Tenders will be received until July 24th,
1911, for the construction and placing of Groynes in Lake
Ontario. F. S. Spence, President of the Board of Control,
City Hall, Toronto. (Adv. in the Can. Eng.)

Ayr, Ont.—Tenders for the construction of about 2,282
lineal feet of macadam road in the village of Ayr, will be
received until July 17th, 1911. Specifications to be seen at
the Reeve’s Office. H. Gmelin, Reeve.

Dresden, Ont.—Tenders will be received until July 26th,
1911, for waterworks for the town of Dresden, Ont. J. T.
Bridgwater, Town Clerk, Dresden, Ont.; F. W. Farncomb,
C.E., Consulting Engmeer, 64 Bank of Toronto Chambers,
London, Ont. (Adv. in the Can. Eng.)

Cuelph, Ont.—Tenders will be called for immediately
for the erection of the new winter fair building.

Snowflake, Man.—Tenders will be received until July
15th, 1911, for the erection and completion of a brick school
buxldmg at Snowflake, work as follows: Cement work,
masons and plasterers’ work, carpenters’ work, and paint-
ers’ work. Plans and specxﬁcatxons may be seen at the
Builders’ Exchange, Winnipeg, or at the office of E. Shil-
son, Snowflake. James Fyfe, Secretary-Treasurer, Snowflake.

IT PAYS to advertise
in The Canadian Engineer

Every reader is a possible purchaser

R. C. Desrochers, Secretary, Dept. of Public




